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GLOSSARY

Complex adaptive system

A system that exhibits complex non-linear behaviour that
results from the interactions among system components, and
among system components and the external environment.

Social-ecological system

A term that recognises that social and ecological systems are
interdependent and interconnected, interacting and coevolving at different temporal and spatial scales.

Transformation

Involves the restructuring of a system’s components and
relationships, within and across multiple scales and domains
giving rise to an entirely new system based on different
assumptions and practices, i.e., the system has a new
identity.

Adaptive management

Form of governance that promotes flexibility, experimentation
and learning in managing social-ecological systems.

Resilience thinking

Provides a conceptual framework to describe and explain the
dynamics of social-ecological systems. The resilience thinking
framework is underpinned by six concepts: 1) non-linearity,
alternate regimes and thresholds,2) the adaptive cycle, 3)
panarchy, 4) adaptability, 5) transformability, and 6) general
and specified resilience.

Transition theory

Provides an analytical framework to describe and explain
systemic change: involves changes in structure, practice and
culture. The transition framework consists of three interrelated concepts: multi-level, multi-phase and multi-pattern.

Sustainability

Use of the environment and resources to meed the needs of
the present generation without compromising the ability of
future generations to meet their needs.

Wicked problem

A complex issue that cannot be completely defined and for
which there is no final solution.

Resilience

Capacity of a social-ecological system to absorb shocks and
still maintain function, structure and identity.
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ABSTRACT
Agriculture in developed countries is facing significant challenges including
providing sufficient food to feed an increasing global population, the
uncertainty surrounding the impact of climate change and the reduced
access to, and degradation of, the resource base supporting agriculture. In
meeting these pressing challenges it may be necessary, in some cases, to
implement a deliberate transformative change for sustainability. However, the
pathway required to enable agricultural industries and their producers in
developed countries to successfully undertake a deliberate transformative
change is not understood.

This thesis contributes to an understanding of the processes and outcomes
from a transformative change by exploring the deliberate attempt by
governments to restructure the Australian dairy industry with the intention of
creating a more efficient, competitive and productive industry. Two regional
dairy industries, the Subtropical industry located along the east coast of
northern Australia and the Murray industry located along the Murray River in
southern Australia, identified as social-ecological systems were chosen as
embedded cases to explore the nature and extent of the changes that took
place in these dairy industries following deregulation of the Australian dairy
market. Semi-structured interviews were conducted with dairy producers,
their service providers, and industry and government staff in the Subtropical
and Murray industries. The interview transcription data was organised around
codes identifying the nature and extent of the changes in the two dairy
industries following deregulation as well as emerging themes such as power
and social relationships. The data analysis was also used to explore the
usefulness of resilience thinking transition conceptual frameworks as lenses
to understand the processes and outcomes of change that these dairy
industries experienced post-deregulation.

This research established that the Subtropical dairy industry experienced
profound change following deregulation. The social and power relationships

xiii

between actors were substantially altered, and the structure and practices of
the industry’s components: the production system, supply chain, industry
organisation and the provision of services are considerably different. As a
result of the nature and extent of these changes the Subtropical industry is
fundamentally different in the way it functions. It has a new identity based on
different assumptions which suggests that this industry has been
transformed. Post-deregulation, the Murray industry also experienced change
although this is attributed to a large extent to its need to respond to an
unexpected and severe but temporary loss in access to water associated
with the Millennium drought. With the breaking of the drought the Murray
industry appears to have reverted back to many of its pre-deregulation
structures and management practices, and to continue the existing social
relationships between actors.

Deliberate transformative change recognises that transformations are often
undertaken with the intention of achieving a particular goal. It also recognises
that transformations can have unintentional consequences. As intended by
government, the Australian dairy industry now operates according to freemarket and supply chain principles and while consumers have been
beneficiaries this has not been the case for the Subtropical industry. The
integrity of this industry has been compromised by the supply chain
“squeeze”, the degradation of producer social capital and the emergence of
on-farm issues associated with a rapidly intensifying milk production.

In applying the transition theory and resilience thinking analytical frameworks
several concepts were found to be particularly important in contributing to an
understanding the process and outcomes from a transformative change.
These concepts include the transition multi-level concept and the transition
elements of structure, practice and culture, and the resilience thinking
concepts of the adaptive cycle, key controlling variables and threshold levels
and adaptive/transformative capacity. Potential limitations to resilience
thinking and possibly transition theory include their failure to incorporate the
capacity for human agency and the potential for a re-alignment of social and
power relationships thereby adding to the greater variability and complexity in
xiv

the behaviour of change process and for unexpected consequences to
emerge.

Policymakers contemplating deliberate transformation need to be informed
that their intervention will result in significant disruption to an agricultural
industry and their producers in the short term as well as increased complexity
and uncertainty, and that it is highly likely there will be unintended
consequences. The findings from this research can provide some guidance
to those agricultural industries and their producers who may be considering
or facing transformative change. A key strategy would be to develop an
understanding of the dynamics of complex systems together with awareness
of key controlling variables and potential thresholds. Developing multiple
options for action as part of future planning can facilitate the development of
a more flexible approach to system change. In preparing for system change
recognising the benefit of those with visionary leadership would be helpful.
Another strategy would involve building social and human capital to allow
new skills to emerge that will facilitate diversity, enterprise, and innovation.
Because outcomes are rarely predictable, it is vital that an active adaptive
management approach is adopted. There are clear benefits for those
agricultural industries and their producers to be equipped with the above
strategies to assist them if they need to navigate the turbulent process that is
transformative change.

xv

Chapter One
Introduction

1.1 Contemporary developed agriculture
Agriculture in developed countries including Australia operates in a dynamic
and complex environment in which international and domestic forces
continuously challenge agricultural industries and their producers to secure a
sustainable future. That is, a future that desirable, viable and durable. The
international trading of agricultural commodities in excess of domestic needs
by developed countries is fundamental to meeting the needs of a growing
global population expected to reach 9.6 billion around 2050 (United Nations:
Department of Economic and Social Affairs: Population Division, 2013). The
prices received for these commodities are, however, highly dependent on
global supply and demand in a world market constrained by trade barriers
and imposed biosecurity requirements (Department of Agriculture Fisheries
and Forestry, 2005). Projected changes in climate, reduced access to water
resources and declining soil quality are adding another layer of complexity to
the management of agricultural production systems (Bureau of Meteorology,
2012; Land and Water Australia, 2008; Wei, Langford, Willett, Barlow and
Lyle, 2011). These issues and wider public concerns about agricultural
practices and biodiversity conservation in agricultural landscapes are
contemporary challenges confronting agricultural industries and their
producers in Australia and other developed countries (Department of
Agriculture Fisheries and Forestry, 2005; Veldkamp et al. 2009).
The latter half of the 20th century agriculture in Australia has been
characterised by a succession of technological innovations to improve animal
and plant productivity and resource efficiency (Australian Bureau of
Agricultural and Resource Economics, 2013). In most Australian agricultural
industries incorporating these incremental changes has been sufficient for
producers to remain competitive in the marketplace and, despite declining
terms of trade, to be economically viable (Dharma, Shafron, & Oliver, 2012).
With an expected future climate to be hotter, drier and with more extreme
1

events and given the load of already existing environmental, economic, social
and institutional challenges and pressures upon Australian agricultural
industries and their producers it seems that a strong case can be made that
some agricultural industries and their producers will need to shift from
incremental innovation associated with a ‘business as usual approach’ to an
alternative paradigm that embraces a more profound form of change
(Pearson et al., 2011). That is, some agricultural industries and their
producers are being challenged to engage in transformative change (Griffith,
2010; Hodges and Goesch, 2006; Park et al. 2012). However, the pathway
that will enable agricultural industries and their producers in Australia to
successfully undertake deliberate transformative change is not understood.

This thesis explores the concept of deliberate transformative change in policy
settings in contemporary developed agriculture in an Australian context. In
the following sections of this chapter I introduce the concepts of
transformation and social-ecological systems (SES). These sections are
followed by a brief introduction to two contemporary theories: resilience
thinking and transition theory, both concerned with change, including
transformative change, towards sustainability. In the next section I identify
the research gaps and the contribution that this research could make to the
theory, policy and practice of transformation. In the section that follows I
provide a brief outline of the research strategy and process, and in the final
section of this introductory chapter I give an overview of the structure of this
thesis.

1.2 Transformation
A review of the transformation literature shows a lack of consistency in the
growing use of the concept of transformation. The focus at the recent
international conference, ‘Transformation in a Changing Climate’, held in
Oslo, June 2013 was ‘to get to the heart of transformation’ – what is it; what
does it involve; and, how to make it sustainable. Papers presented at this
conference attempted to address these questions from diverse perspectives.
The difficulty in understanding transformative change is in determining the
magnitude and extent of change required before something can be
2

considered as transformed. However, it was generally acknowledged that a
transformation involves radical or fundamental changes in natural and social
systems (http://www.sv.uio.no/transformation). Bannister and Connolly (2011,
p.138) maintain that transformation is a continuum with no clear point at
which a change is no longer considered to be minor but has become
“radical”. A transformation is generally viewed as being at the high end point
of the change spectrum with ‘business as usual’ at the lower end (West,
2004).

1.3 Social-ecological systems
Social-ecological system (SES), a term created by resilience thinkers, Berkes
and Folke (1998), recognise that humans are embedded in nature, that social
and ecological systems are linked, and that social systems co-evolve with
ecological systems in a dynamic fashion (Eakin & Luers, 2006; C Folke,
Carpenter, Elmqvist, Gunderson, Holling, & Walker, 2002). SES research
and likewise for this research recognises that ‘humanity has shaped nature
and nature has shaped the development of human society’ (Berkes, Colding,
& Folke, 2003, p. 53). This research takes a systems approach emphasising
the importance of the inter-relationships between the components of a
system (Berkes & Folke, 1998, p. 53).
Since the 1960s, the pace of change is more rapid and unpredictable than
previously experienced in human history (O’Brien, 2011). In managing SES
for sustainability, systems need to have ability to cope with, adapt to and
shape change without losing the option for future adaptability. This is in
contrast to the command-and-control management of agricultural landscapes
in which managers assume that systems are stable and predictable. These
managers pursue optimisation for short-term success in increasing yield
often at the expense of reducing options for dealing with surprise or crisis.

SES research is broadly concerned with understanding the dynamic
processes of change in social-ecological systems and on improving the
governance of these systems for sustainability using adaptive management
with its emphasis on feedbacks and learning (Berkes & Folke, 1998, p. 11;
3

Folke et al., 2005). The research also recognises that, in some cases, when
the existing system is no longer desirable or tenable that a deliberate
transformation is necessary to achieve an intentional goal or particular
outcome (Chapin III, Folke, & Kofinas, 2009; C Folke et al., 2010; O'Brien,
2012).

From an SES perspective, transformations can be viewed as a restructuring
of a system’s components and relationships, within and across multiple
scales and multiple domains giving rise to an entirely new system based on
different assumptions and practices (D. Nelson, 2011; O'Brien, 2012).

1.4 Resilience thinking and transition theory
Resilience thinking and transition theory are analytical frameworks concerned
with understanding how the process of change can take place in SES (Grin
et al., 2010; B. Walker & Salt, 2006). These two theories concerned with
system change are grounded in complex adaptive systems theory
recognising the key notions of self-organisation, non-linearity, feedback loops
and multiple stable states (C Folke, 2006; Rotmans & Loorbach, 2009). The
resilience thinking framework originally emerged from an ecological
perspective as outlined by Holling (1973) with a focus on those ecological
properties that confer resilience; i.e., those properties that confer persistence
and change in ecosystems (C Folke, 2006). The transition framework
emerged from a field of research by the DRIFT (Dutch Research Institute for
Transitions) school as a systems-based approach to address persistent
problems facing contemporary society; “wicked” problems that require
fundamental societal structural change (Rittel & Webber, 1973). Both
resilience and transition frameworks acknowledge that the outcome from
change cannot be predicted and that unintended consequences could
emerge.

Resilience thinking is founded on the premise that the natural state of a
system is one of change rather than stability (C Folke, 2006; Gunderson &
Holling, 2002; B. Walker & Salt, 2006). System resilience refers to ‘the
capacity of a system to absorb disturbance and re-organize so as to retain
4

essentially the same function, structure and feedbacks – to have the same
identity’ (B. Walker, Sayer, Andrew, & Campbell, 2010 p.S-11) while
remaining within critical threshold levels. According to resilience thinking,
transformative change occurs when the ecological, economic or social
structures make the existing system untenable, critical threshold levels are
crossed and a fundamentally new system, i.e., one with a new identity, is
formed. The resilience research emphasises that the need for transformation
is often triggered by a crisis in the social system or a regime shift in the
ecosystem. The theory focuses on system dynamics by exploring linkages
across time and space, and the interplay between social, economic and
biophysical domains (Darnhofer, Fairweather, & Moller, 2010). This
framework is underpinned by six concepts: 1) nonlinearity, alternate regimes
and thresholds; 2) the adaptive cycle; 3) panarchy; 4) adaptability; 5)
transformability; and 6) general and specified resilience (C Folke, 2006; B.
Walker, Holling, Carpenter, & Kinzig, 2004).

Transition theory is also concerned with transformative change at a systems
level. According to Grin et al.(2010) a transition is a fundamental change in
structure, culture and working practices in a complex, dynamic and uncertain
environment, i.e., fundamentally changing how a system functions, resulting
in irreversible change (de Haan & Rotmans, 2011). The transition framework
consists of three inter-related concepts: multi-phase, multi-level and multipattern which explain the change process by describing system dynamics
and identifying the underlying mechanisms (Frantzeskaki & de Haan, 2009;
Rotmans, Kemp, & van Asselt, 2001; R. van der Brugge & Rotmans, 2007).

Resilience thinking has made a substantial contribution to understanding the
dynamics of ecological systems and to developing principles to manage and
govern ecosystems such as coral reefs and wetlands (Fischer et al., 2009).
Resilience concepts have been used to assess the state of an irrigated
agricultural region, the Goulburn-Broken catchment in south-east Australia
and the wheat belt in Western Australia (Allison & Hobbs, 2004; B. Walker,
Abel, Anderies, & Ryan, 2009). The concepts of the adaptive cycle and
panarchy have been used to describe and explain the changes in the New
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Zealand kiwifruit industry over the 30-year period of its history (Darnhofer, et
al., 2010). To date resilience thinking has not been applied to the case of an
agricultural industry that has potentially been transformed.

Transition theory has been applied in the areas of energy, water and
transportation to address the challenges these sectors are facing in
contemporary society (Grin, et al., 2010). This theory has also been applied
in the pursuit of a sustainable agriculture sector in the Netherlands (Poppe,
Termeer, & Slingerland, 2009). In these cases, incremental change is
considered insufficient for the long term sustainability of these services and
that transformative change is necessary (Markard, Raven, & Truffer, 2012).
This body of research emphasises the need to guide the transformation by
destabilising the existing regime and supporting the emergence of a new
regime.

To date there has been little or no research demonstrating how a deliberate
transformation is enabled and what are the outcomes from such a
transformation. While resilience thinking and transition theory appear to be
useful lenses to provide insights into deliberate transformative change, it is
not yet clear if these theories are useful in explaining transformative change
in contemporary developed agricultural industries.

1.5 My contribution: a focus on the processes and outcomes of
transformative change for contemporary developed agriculture
Increased demand for food globally, future changes in climate and reduced
access to and degradation of the resource base pose significant challenges
for agriculture in developed countries. Enhancing resilience and building
capacity have been promoted as the response to addressing these pressing
challenges in order to maintain the existing system. More recently, it has
been recognised that there are limits to implementing incremental change
and that, in some cases, to achieve sustainability a fundamental system
change, or transformative change is necessary. This has led to a call to
develop a body of research on transformative change and, in particular,
deliberate transformative change (O'Brien, 2012). If a deliberate
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transformative change is believed necessary O’Brien (2012) raised a number
of questions including what needs to be transformed, whose interest these
transformations serve, and what will be the consequences, including who will
be the winners or losers. It is my intention to respond to this call and
contribute to the theory of deliberate transformative change and its
application with an empirical case study of an Australian agricultural industry.

Resilience thinking and transition theory are contemporary theories of
change that recognise that in some circumstances transformative change is
required for sustainability. The conceptual frameworks of these theories are
being applied to understand the processes of change in a range of settings
including ecosystems, catchments and communities and in sectors such as
energy, water and transportation. Resilience thinking and transition theory
may provide useful insights in examining the response to a deliberate attempt
to transform an agricultural industry. However, there is a lack of case studies
applying these theories in the context of a deliberate attempt to restructure
an agricultural industry in a developed country.

This research will contribute to understanding what structures, processes,
tools and actors are required to enable the deliberate transformation of an
agricultural industry. It will provide lessons for policymakers attempting to
restructure an agricultural industry. It will provide helpful insights for
agricultural industries and practitioners in how they can support producers in
the transformation process.
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1.6 Research aims
The broad aim of this research is to contribute to the understanding of
deliberate transformation and its consequences in the contemporary world.
This research is framed around the following key questions to address
identified research gaps outlined above:

1) What is meant by deliberate transformative change? How can we know if
a transformation has occurred?

2) Is deregulation of the dairy market in Australia an example of an
agricultural industry that was deliberately transformed?

3) What were the outcomes from the process of deregulation, and were
they sustainable?

4) How useful are resilience thinking and transition theory as theories of
change in examining deliberate attempts to transform contemporary
developed agricultural industries?

1.7 Research process
This research adopted three strategies; a review of the literature, a field
based qualitative case study and an interpretation of the case study findings
drawing on the concepts from resilience thinking and transition theory and
other themes emerging from the case study, to effectively respond to the key
research questions (Table 1.1). In Table 1.1 a large bold Χ indicates that my
response to the research question was primarily drawn from using this
strategy or strategies, and a small Χ indicates that this strategy was used to
a lesser degree.
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Table 1.1 Linking the stages of the research process to the key research questions

Key research questions

Literature
review

Review of
resilience
thinking and
transition
theory
literature

1) What is meant by deliberate
transformative change? How
can we know if a transformation
has occurred?

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

Χ

2) Is deregulation of the dairy
market in Australia an example
of an agricultural industry that
was deliberately transformed?
3) What were the outcomes that
arose from deregulating the
Australian dairy market, and
were they sustainable?
4) How useful are resilience
thinking and transition theory in
analysing deliberate attempts to
transform contemporary
developed agricultural
industries?

Data
collection
and
analysis:
case study
interviews

Interpretation

1.8 Case study methodology
The selection of the case study, ‘Market deregulation of the Australian dairy
industry in the year 2000’, was chosen to provide insights from the deliberate
attempt by Australian governments to restructure an agricultural industry.
Within this single case two different regional dairy industries, namely, the
Subtropical dairy industry and the Murray dairy industry were selected as
embedded cases to enable a more detailed description and comprehensive
understanding of the impact of deregulation on the Australian dairy industry.

The Subtropical dairy industry is located along the east coast of Australia in
the subtropical climatic zone in northern Australia. This industry is based on
the year-round milk production for the domestic fresh milk market. In
contrast, the Murray dairy industry is located along the Murray River in the
temperate climatic zone in southern Australia. This industry is based on
seasonal milk production for the manufacture of milk products such as butter,
cheese and milk powders for the export market. By choosing these two case
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studies I can make comparisons which gives greater breadth to the case
study analysis.

Multiple cases can also provide “a much tougher test of a theory and can
help to specify the different conditions under which a theory may or may not
hold” (de Vaus, 2001). This is important as this research involves drawing on
the concepts of resilience thinking and transition theory to interpret the case
study findings and, accordingly, to make a contribution to the existing body of
literature on these two theories.

In adopting a constructivist interpretivist approach which acknowledges that
reality is constructed through people’s experiences and interpretations I
chose to conduct semi-structured interviews to generate text data. Semistructured interviews allowed participants to reflect upon their experience of
market deregulation capturing their knowledge, opinions, perceptions and
feelings that would provide valuable insights into the deregulation process
and its impact on participants.

A total of 34 interviews across a diverse range of industry stakeholders were
conducted with 23 interviewees in the Subtropical dairy industry and 11
interviewees in the Murray dairy industry. The selection of participants was
based on a combination of purposeful and snow-ball methods. All
participants were at least 45 years of age and above. They had experience of
the years prior to deregulation and then post deregulation up to the time of
interview. The interviews were digitally recorded with each interview
averaging 1½ hours. The interviews were transcribed verbatim providing the
data for analysis.

The software program QSR NVivo 9.0 (Richardson, 1999) was used as a tool
to organise the interview transcription data around codes. Categories were
derived identifying the nature and extent of the changes that followed in the
two regional dairy industries following deregulation as well as themes that
emerged from within the data. The resilience thinking and transition theory
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concepts were assessed for their ability to explain the change processes that
took place following deregulation.

1.9 Thesis structure
In the next chapter I, firstly, outline the drivers for change in contemporary
developed agriculture and then review the literature relevant to
transformation. I then explore the concepts of transformation and socialecological systems. I then follow with a short review of the sustainability
literature as a means to develop criteria to judge the outcomes from the case
studies. This leads to an examination of the literature relating to resilience
thinking and transition theory, two contemporary theories that focus on
pathways of change towards sustainability. I conclude Chapter Two by
identifying gaps in the current literature which my research seeks to address.

In Chapter Three I outline the chosen research genre and strategy, and the
methods used in the conduct of this research. I discuss the application of
qualitative field research and the use of case studies as the chosen research
method. I then provide a detailed description of the data collection procedure
and the process used in the analysis and interpretation of the data.

Chapter Four provides a history of the Australian dairy market and
background to the Australian dairy industry. I then provide background
information to the Subtropical and Murray dairy industries, two different
regional industries.

Subsequently, in Chapter Five I present the findings from the interviews
conducted in the Subtropical and Murray dairy industries. I use the resilience
thinking concept, the adaptive cycle with its phases, and the transition
dimensions of structure, practice and culture to structure description of the
nature and extent of the changes in these two regional dairy industries as the
Australian dairy market moved from a regulated to a deregulated system. I
conclude with a discussion as to whether these regional dairy industries have
been transformed and whether the outcomes were sustainable.
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In Chapter Six I explore the extent that the resilience thinking and transition
theoretical concepts can describe, explain and provide insights into the
nature and extent of the changes that took place in the Subtropical and
Murray dairy industries following market deregulation. I then follow with an
assessment of the usefulness of the concepts drawn from the two theories in
analysing for transformative change in an agricultural industry. I follow on
with a discussion as to the limitations of resilience thinking and transition
theory in explaining the changes that followed deregulation in the regional
dairy industries.

In the final chapter of this thesis, Chapter Seven, I provide a summary of the
findings from this research in responding to the research questions. I
highlight the significance of the research findings in contributing to the body
of research relating to transformative change in an SES. I then reflect on the
method chosen for this research. I discuss the implications of this research in
the design of effective policy in the restructure of an agricultural industry. I
also provide some lessons for how agricultural industry organisations and
practitioners can support producers experiencing transformative change. I
conclude this final chapter with some ideas for future research.
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Chapter Two
Transformative change in contemporary developed
agriculture

2.1 Introduction
The review of literature in this chapter introduces key concepts and theories
associated with transformative change in contemporary developed agriculture
with a focus on Australia. This chapter begins by outlining the challenges that
are driving change. I then introduce the concepts of transformation, complex
adaptive systems and socio-ecological systems (SES). The desired outcome
from a transformation is one toward sustainability. I then examine the
conceptualisation of sustainability and the application of sustainability criteria
to assess the outcomes from transformative change. Next I introduce the
theory of resilience thinking developed by the Resilience Alliance
(http://www.resalliance.org/ cited 8 July 2014) and discuss its potential to
contribute to our understanding and ability to implement transformative
change. I then introduce transition theory developed by academics at the
Dutch Research Institute for Transitions (DRIFT) (http://www.drift.eur.nl/ cited
8 July 2014) and, similarly, discuss its potential to contribute to our
understanding and ability to implement the process of transformative change.
Finally, I will identify gaps in the literature in relation to transformative change
in contemporary developed agriculture.

2.2 Agricultural production in contemporary Australia
Australian agriculture operates in a dynamic and complex environment in
which domestic and international factors continuously challenge the ability of
those involved in agricultural production systems to secure a sustainable
future. That is, a future that producers find socially acceptable, is profitable
while meeting market needs and where the resource base (soil and water) is
enduring. International trade is fundamental to Australian agriculture because
of Australia’s comparatively small domestic market; exporting more than 60%
of the agricultural commodities produced annually (Department of Agriculture
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Fisheries and Forestry, 2005). The dairy industry in Australia, for instance, is
the third largest exporter behind beef and wheat, exporting 51% of its
production as milk powders, cheese and butter, predominantly to Asia, Japan
and China (Dairy Australia, 2011a). The prices received for Australian
agricultural commodities are highly dependent on global supply and demand
in a world market that is constrained by trade barriers such as import
restrictions and tariffs, and imposed technical requirements such as labelling
and biosecurity controls (Department of Agriculture Fisheries and Forestry,
2005). Increased access to international markets through multilateral, bilateral
and regional agreements will be critical to the future of Australia’s agriculture,
as will be ensuring that exported produce comply with the same high food
safety standards and biosecurity risk management systems that Australian
producers must meet domestically.

Large multinational food companies have increased their presence in
Australia by taking advantage of operating as large scale enterprises. At the
same time Australian food companies are under pressure to rationalise and
restructure to maintain their competitiveness in the domestic and international
markets. The grocery sector in Australia is dominated by two major retailers:
Coles and Woolworths. These two retailers have focussed on developing their
own branded dairy products to maintain their margins and competitive
advantage (Department of Agriculture Fisheries and Forestry, 2005).

Australian agricultural producers face an ongoing decline in their terms of
trade (prices received for outputs relative to the prices paid for inputs to
production) representing a major challenge to the economic viability of their
farm business (Australia. Productivity Commission, 2005). This has been
exacerbated by the large appreciation of the Australian dollar against other
world currencies during the past decade further undermining the
competitiveness of Australian agriculture in international markets. In addition,
changes from normal seasonal conditions, government policies affecting
agriculture and fluctuations in the global market can markedly affect the
income received by producers.
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While Australian agricultural producers have always dealt with a highly
variable climate they are now also faced with the unresolvable uncertainty of
climate change (White & Walcott, 2009). Most of Australia has experienced a
warming trend over the past 50 years with each decade warmer than the
previous, though there has been substantial variation across regions (Bureau
of Meteorology, 2012; Commonwealth Scientific and Industrial Research
Organisation and the Bureau of Meteorology, 2007). It could be expected that
perennial temperate pastures growing in the cooler temperate climates of
southern Australia would benefit from warmer temperatures with an increase
in growth during winter and an extended growing season. Unfortunately, most
producers rely on spring rainfall or irrigation during summer and plant growth
in those seasons will be affected by higher temperatures and the expected
increase in the number of days with extreme heat. For the warmer subtropical
climates of northern Australia warmer temperatures are likely to decrease
growth and shorten the growing season of high quality annual temperate
pastures used in dairying (Stokes & Howden, 2010, p. 6). Figure 2.1 shows
the observed warming trend for NSW, south-east Queensland and northern
Victoria from 1970-2012.
Figure 2.1 Trend in annual mean temperature for NSW, south-east Queensland and
northern Victoria from 1970 -2012 (°C/10 years) (http://www.bom.gov.au/climate/change/
cited 22 October 2013)
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Although Australia’s rainfall is highly variable from year to year and season to
season there has been a declining trend in rainfall along the east coast of
Australia, Victoria and south-west Australia (Commonwealth Scientific and
Industrial Research Organisation and the Bureau of Meteorology, 2007) as
shown in Figure 2.2. Over recent decades there has been a trend towards
increased spring and summer rainfall across northern Australia; higher than
normal rainfall in central Australia, and decreased late autumn and winter
rainfall across southern Australia (Bureau of Meteorology, 2012). The
observed pattern of reduced autumn/winter rainfall in southern Australia has
important implications for the storage of water and, hence, to the future water
management in the highly productive southern irrigation areas, in particular,
for dairy as a major user of water to irrigate pastures in northern Victoria
(Stokes & Howden, 2010, p. 188).

Figure 2.2 Trend in annual rainfall for NSW, south-east Queensland and northern
Victoria from 1970 -2012 (mm/10 years) (http://www.bom.gov.au/climate/change/ cited 22
October 2013)
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Furthermore, climate change is expected to bring more extreme events with
an increase in drought frequency in southern Australia and a likely increase in
intense rainfall events in many areas (Bureau of Meteorology, 2012). The
Millennium Drought (1997-2009) was associated with higher minimum and
maximum temperatures and, as a consequence, higher evaporation rates
which further exacerbated the impact of rainfall deficits across south-west
Australia, Victoria and south-east Queensland (Commonwealth Scientific and
Industrial Research Organisation, 2012; Verdon-Kidd & Kiem, 2009). The
drought was followed by two consecutive La Niña events in 2010, one of the
strongest on record, and 2011 which not only resulted in intense rainfall and
flooding across southern Australia but also two of the coolest years since
2001 (Bureau of Meteorology, 2012). Increasing temperatures, changing
rainfall patterns, extended dry periods and intense rainfall events and the
associated level of uncertainty that surrounds future climate projections have
important consequences for Australian agriculture and for attendant policy
responses by government.

The rivers and groundwater systems of Australia and, in particular, the
Murray-Darling Basin are recognised as being extremely stressed as a result
of the over-allocation of water for irrigation and the recent ‘Millennium
Drought’ (Wei, Langford, Willett, Barlow, & Lyle, 2011). The National Water
Initiative (2004) agreed to by the Council of Australian Governments (COAG)
was established to implement a wide-ranging set of water reforms including
upgrading irrigation infrastructure to improve efficiency, defining access rights
and fostering water trading to facilitate the movement of water from low to
high value uses. These strategies as well as the reductions in irrigation
entitlements and the water buy-back scheme, were intended to provide more
water to meet environmental objectives (Department of Agriculture Fisheries
and Forestry, 2005). While agricultural producers are dealing with the
implementation of these past water reforms they have yet to face potential
additional cuts in irrigation allocations associated with Murray-Darling Basin
(MDB) plan legislated in 2012 (http://www.mdba.gov.au/what-we-do/basinplan cited 2 August 2013). This plan is to be implemented over a seven year
period and has set out the annual volume of surface and groundwater
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allocated for environmental flows. This rebalancing of MDB water will
challenge those irrigation-dependent producers to maintain their current
production systems (Wei, et al., 2011).

Declining soil quality from erosion, acidification, salinity, sodicity, nutrient loss
and carbon depletion requires on-going attention by producers to minimise
production losses (Land and Water Australia, 2008; NSW Agriculture, 2003).
Soil acidification is a major soil constraint, the severity and extent of which is
increasing. It is estimated that about half of Australia’s agriculturally
productive soils are affected by acidity with around 2 million tonnes of lime
applied annually in an attempt to offset the natural acidity of many Australian
soils and acidification that results from regular applications of high rates of
nitrogen fertilisers (Natural Heritage Trust (Australia) & National Land & Water
Resources Audit (Program : Australia), 2002). In the Australian dairy industry
monthly applications of 100 kg urea/ha to intensively grazed grass pastures is
common practice (Slavich et al., 2013). Salinity in soil, groundwater and river
systems is another major issue for producers with 4.5% of cultivated land
affected by dryland salinity (Brouwer, 2001). One of Australia’s most
productive irrigated dairy and horticulture regions is the Goulburn-Broken
Catchment (GBC), a subcatchment of the Murray-Darling Basin. As a
consequence of Europeans clearing native vegetation for grazing and
applying excessive volumes of irrigation water, the GBC has more than half of
its area at risk from shallow saline water tables; (B. Walker & Salt, 2006, p.
39)

The changing attitudes by the broader community in Australia and overseas to
questioning agricultural practices, especially those concerning animal welfare
and the use of chemical inputs, are reflected in the increased scrutiny of how
food is produced and by increased government regulation. For example,
animal welfare issues such as the practice of sheep mulesing, the live animal
export trade and the intensive production of pigs and poultry have been
brought into focus and questioned. Public concerns about the use of inorganic
fertilisers, pesticides and herbicides and the impacts they may have on
human health and food quality has led to the emergence of alternative
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production systems such as ‘organic’ or ‘biodynamic’ farming (Department of
Agriculture Fisheries and Forestry, 2005).

The protection and enhancement of biodiversity in agricultural landscapes is
an on-going policy priority in Australia. A range of policy approaches including
regulation, stewardship payments and new institutional arrangements such as
establishment of regionally-based natural resource management (NRM)
organisations have been implemented to achieve conservation objectives,
including private land primarily used for agriculture (Department of Agriculture
Fisheries and Forestry, 2005). Recently, in Australia innovative production
systems such as alley farming in mixed farming systems have been
investigated for their potential to increase farm profitability while also providing
biodiversity benefits (Seddon, Doyle, Bourne, MacCallum, & Briggs, 2009).

Like other developed countries, agriculture in Australia has been
characterised by the adoption of a succession of technological advances and
innovations to increase the productivity of crops and livestock, and to improve
the efficient use of water and maintain soil health (Dharma et al., 2012). In
most agricultural industries, incorporating these incremental changes has
enabled producers to continuously increase productivity, production and
profitability. Recent trends indicate that the rapid growth in productivity has
slowed, and as explained above, profitability is increasingly problematic.
Agricultural producers are under increasing pressure to increase productivity
(outputs compared to inputs) to maintain international competitiveness and
economic viability (Australia. Productivity Commission, 2005).

Given the scale of the challenges that are before the agricultural sector it
seems there needs to be a shift for some agricultural industries and their
producers from incremental innovation associated with a ‘business as usual’
approach to an alternative paradigm that embraces a much more profound
form of change, or transformative change: that is, where there needs to be
fundamental change in appearance and character of the system (R. Nelson,
Brown, Darbas, Kokic, & Cody, 2007; B. Walker, et al., 2004).
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In the next section I introduce and review a number of concepts used in this
thesis: complex adaptive systems (CAS), social-ecological systems (SES)
and transformation. In the literature these concepts are considered important
in taking a systems approach to understanding transformative change.

2.3 Complex adaptive systems, social-ecological systems and
transformations
Transformations, transitions and adaptations are related concepts that, while
they are often used interchangeably, have distinctive elements (Griffith,
2010). These concepts of change are currently being used to develop
pathways to guide action as people seek to respond to complex social,
ecological, economic and political challenges, and move towards a just and
sustainable future (V. Brown, Deane, Harris, & Russell, 2010).

Adaptive change focuses on maintaining the existing system by promoting
continuous incremental change. However, it is still unclear whether the
capacities and system characteristics necessary to promote adaptive
maintenance are the same as those that promote a transformation (D.
Nelson, 2011; Wilson, Pearson, Kashima, Lusher, & Pearson, 2013).
Although factors that may facilitate or impede a transformation have been put
forward, related theory development and empirical evidence is only beginning
to emerge (Chapin III et al., 2010).

Many of the research groups such as the Resilience Alliance and the DRIFT
school involved in developing theoretical frameworks for managing
transformative change take a systems thinking approach. That is, they focus
on the whole system, its components and, importantly, the linkages and
interactions within and between systems that can produce different outcomes
(Grin, et al., 2010).

In my study I recognise the Australian dairy industry as a complex adaptive
system consisting of eight regional dairy industries defined by Dairy Australia
http://www.dairyaustralia.com.au/Industry-information/Dairy-regions.aspx
cited 8 July 2014). I further propose that the Subtropical and Murray regional
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dairy industries used in this research each constitute an SES: they can be
conceived as integrated systems with co-evolving social and ecological
systems. Before I return to a discussion on transformations in relation to two
contemporary theories concerned with change I will elaborate further on the
nature of complex adaptive systems, the key notion of social-ecological
system and provide a definition of transformation that will be used in the
context of this research.

2.3.1 Complex adaptive systems
A system is an interconnected set of components (elements or constituent
parts) that is coherently organised to achieve a function or purpose
(Meadows, 2008). A complex system is defined more by the relationships
between its components than by its components (Manson, 2001, p. 409).
Complex systems theory, introduced in the 1990s, is concerned with the
dynamics of whole systems providing a framework to analyse the interrelationships between system components and to explain the complex
behaviour of systems as they evolve over time (Manson, 2001; Rotmans &
Loorbach, 2009; Stacey, 1995). Complex systems theory recognises that
innovation involves taking advantage of disorder, irregularity and difference;
essential elements in the process of change (Manson, 2001; Stacey, 1995).

Complex adaptive systems (CAS) theory differs from traditional complex
systems theory in that it incorporates the role of adaptation in governing
system dynamics and behaviour (Hartvigsen, Kinzig, & Peterson, 1998). CAS
exhibit complex non-linear behaviour that results from the interactions among
system components, and among system components and the external
environment. By interacting with and learning from the external environment,
a CAS has the capacity to adapt to changes in its external environment (Grin,
et al., 2010, p. 117; Rammel, Stagl, & Wilfing, 2007, p. 10). In cases where
the system is unable to adequately adapt to radical changes internally and
externally the existing system will break down to be replaced by a new
system (Fischer-Kowalski & Rotmans, 2008).
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The three main properties of CAS are co-evolution, self-organisation and
emergent behaviour. Co-evolution: the interaction between a system’s
different components influences the dynamics of the individual components
(Rotmans & Loorbach, 2009, p. 186). A CAS also co-evolves with its
environment creating interdependencies and feedback loops between the
complex system and its environment. Self-organisation: systems with the
ability to evolve in response to changes in the environment without external
direction or control resulting in the possibility of multiple outcomes (Grin, et
al., 2010, pp. 119-120; Holling, 2001). Emergence: novel and coherent
structures, patterns, and properties that spontaneously emerge during the
process of self-organisation (Grin, et al., 2010, p. 119).

In taking a complex adaptive systems perspective to understand system
dynamics over time the focus is on the complex interactions and feedback
loops between inter-connected components, the emergent properties arising
from self-organisation, the adjustments made in response to changes in the
external environment and the possibility for multiple outcomes: that is, the
concern is how complex systems adapt, respond, and change over time.

2.3.2 Social-ecological systems
Complex system thinking is used to bridge the social and biophysical
sciences, providing the link between social and ecological systems for
sustainability (C Folke, Carpenter, Elmqvist, Gunderson, Holling, Walker, et
al., 2002). Social-ecological systems (SES), an integrated concept created by
resilience thinkers Berkes and Folke (1998), emphasise that all nature-based
systems involve humans: that is, humans are embedded in nature. This
concept recognises that ecological and social systems (which include
economic system, institutions-the set of norms and rules, and organisations)
are linked and should not be separated. (Berkes, et al., 2003, p. 3; Eakin &
Luers, 2006; C Folke, Carpenter, Elmqvist, Gunderson, Holling, & Walker,
2002; C Folke, Hahn, Olsson, & Norberg, 2005). In an SES the ecological
and social systems interact with one another while the whole system
interacts with the external environment across temporal and spatial scales.
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The SES concept recognises that the ecological and social systems are
coupled, interdependent and inextricably linked through feedback
mechanisms as each interacts with the external environment: feedback loops
determine the response, condition and function of either sub-system or the
system as a whole (C Folke, et al., 2010; Turner II, 2010). That is, a keystone
to understanding the behavioural complexity of an SES is an understanding
of the non-linear dynamics of the feedback loops (Newell et al., 2005).

Critical to the long-term sustainability of an SES is recognising the non-linear
dynamic interplay between the ecological and social systems representing a
shift from the perspective of a system in a steady–state exhibiting simple
linear cause-effect behaviour (C Folke, Carpenter, Elmqvist, Gunderson,
Holling, Walker, et al., 2002; Gallopín, 2006). The disconnection between
cause and effect means that a practice change can often result in
unanticipated outcomes, and, therefore, must be explicitly considered in
system management (Bene et al., 2011). Furthermore, the unpredictable
nature of the behaviour of SES also implies that the outcomes from a policy
intervention can have unexpected consequences (J. Anderies, Ryan, &
Walker, 2006).

An SES can be understood as a CAS: dynamic co-evolving systems with the
capacity to respond and adapt in the face of continuous change and
uncertainty (Rammel, et al., 2007). The strong reciprocal feedback
mechanisms exhibited in an SES means that ecosystems change in
response to stress imposed by human activities triggering societies to adjust
their behaviour to reduce their effects on the ecosystem (Carpenter & Folke,
2006; Gunderson & Holling, 2002). The loss of key social structuring
variables such as trustworthiness and social networks can affect the state of
an ecosystem as much as the loss of key ecological structuring variables (P
Olsson, Folke, & Hahn, 2004). Early SES research has focussed on
understanding the dynamics of modified natural systems such as freshwater
and marine systems, rangelands and forests and the management of these
systems (C Folke, Carpenter, Elmqvist, Gunderson, Holling, Walker, et al.,
2002).
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All SES produce essential ecosystem services to support humanity:
provisioning (freshwater, fuel, food and fibre), regulating (air and water
quality, flood, climate and water) and cultural services (recreational,
educational and aesthetic) and supporting services (primary production and
nutrient cycling) (Biggs et al., 2012; Carpenter & Folke, 2006). Clearly,
agricultural landscapes can be viewed as complex, adaptive SES in which
the environment has been highly modified, even homogenised by clearing
and cultivation for cropping and grazing. As resource users, the decisions
made by agricultural producers in managing these modified environments are
integral to the condition and function of crop and livestock production
systems in the short and long term.

The elements that define the system boundary of an SES can be specified in
terms of spatial, temporal, place or practice (Wilson, et al., 2013). In practice,
an SES can be based on biophysical properties (for example, a lake,
watershed, coral reef, Earth system) or social properties (for example, a
community, society, political affiliation) (Cabell & Oelofse, 2012). As outlined
in section 2.3, the two regional dairy industries used in this research are
regarded as SESs and as such include dairy producers and their production
systems, dairy service providers, milk processors, retailers, industry
organisations and government agents within industry defined geographical
boundaries.

2.3.3 Transformation
A systems definition of transformation is to “change in form, appearance,
nature or character, especially completely or extensively” whereas adaptation
is an incremental “adjustment or modification in form, function or structure in
response to a changed environment” (Delbridge et al., 1997). Broadly, a
system transformation can be viewed as a “profound” form of change based
on new assumptions compared with adaptation which “refers to the act of
making something fit for a new situation or use” (O'Brien, 2012) that enables
the current system to be preserved (Allison & Hobbs, 2004; Griffith, 2010; D.
Nelson, 2011). Besides the use of the adjective “profound” to describe
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transformative change other adjectives that I found in the literature include
radical, fundamental, deep, structural and revolutionary.

Transformation has been given diverse meanings that are often defined in
terms of physical changes in form, structure and in social change such as
meaning-making (O'Brien, 2012). Park et al. (2012, p.119) defined
transformation in relation to climate change as a “discrete process that
fundamentally (but not necessarily irreversibly) results in change in the
biophysical, social, or economic components of a system from one form,
function or location (state) to another”. Wilson et al. (2013,p. 1) view a
system transformation as a “process of deep change of identity (goal),
feedback processes, structure, and functions”. Transformation can be
understood as “a fundamental alteration of the nature of a (social-ecological)
system once the current ecological, social, or economic conditions become
untenable or are undesirable” (D. Nelson, Adger, & Brown, 2007, p.397). A
transformation can “represent a switch to a distinct new system” that is the
result of fundamental changes in “some of the biophysical or socio-economic
components of a system from one form, function, nature or location to
another” (N. Marshall, Park, Adger, Brown, & Howden, 2012, p. 2). Chapin et
al. (2012, p. 3) define a transformation as a “fundamental change in a socialecological system resulting in different controls over system properties, often
mediated by changes in feedbacks that govern the state of the system”.
Common to the above definitions of transformation is the notion of
fundamental change taking place in a system’s components associated with
new feedback mechanisms.

Bannister and Connolly (2011, p. 138) maintain that “in practice, adaptation
and transformation reflect the degree to which change occurs along a
continuum; in general, there is no clear distinction or point at which
something ceases to be a minor change and becomes a radical one” or when
change ceases to be evolutionary in nature and becomes revolutionary
(Sutherland et al., 2012; West, 2004). It is, however, generally recognised
that transformation is an end point or higher level in the change spectrum
with status quo as the starting point or lower level. In the middle of the
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change spectrum lays incrementalism in which significant change has taken
place through a series of small scale innovations that may or may not be
sufficient to move to transformation (Hopwood, Mellor, & O'Brien, 2005).

Conceptualising transformative change is, therefore, difficult including how to
determine the magnitude of change and in what way before something is
considered completely or extensively changed. Despite these difficulties, a
working definition is possible when a complex systems approach is taken.
This research proposes the following definition:

Transformations are the result of restructuring a system’s components
and relationships, within and across multiple scales and domains
giving rise to an entirely new system based on different assumptions
and practices, i.e., the system has a new identity (G. Cumming et al.,
2005; D. Nelson, 2011; O'Brien, 2012).

O’Brien (2012) introduces the idea of deliberate transformation as a potential
response to global environmental change. According to O’Brien (2012,
p.670), “deliberate transformations are often carried out with the intention of
achieving a particular goal”. This research study takes the concept of
deliberate or intentional transformation as distinguished from the notion of an
unintended or unexpected transformation.

Although a deliberate transformation may seek to achieve a particular
outcome, importantly there may also be unintended consequences. In
implementing a transformative change there will be winners and losers
(economically, environmentally and socially) that will result in a system that is
more or less sustainable.

2.4 Sustainability as a tool to assess transformative change
In this section I explore the concept of sustainability as a tool to assess the
outcomes that were the result of changes in the regional dairy industries
following deregulation. While governments were interested in a narrow
economic outcome: a more efficient and productive industry, I have taken a
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much broader view. In this research I wanted to identify intended outcomes
as well as the unintended consequences and any surprises that emerged
following deregulation. Sustainability is abroad concept which recognises that
economic, environmental and social outcomes are of equal importance.
Assessing the outcomes from change is about making more or less progress
toward system sustainability.
During the latter part of the 20th century tension increased between those
promoting progress by advancing technology and economic growth through
the mechanism of a free market and those concerned with persistent abject
poverty, growing social inequity and degradation of essential ecosystem
services (Gibson, Hassan, Holtz, Tansey, & Whitelaw, 2005, p. ix). Bridging
the divide between the concern for economic progress and, on the other side,
the concern for social equity and the environment is the concept of
sustainability, one of the most important contemporary ideas in recent time.

Sustainability is defined in the report of the Brundtland Commission, Our
Common Future, (World Commission on Environment and Development,
1987, p. 43) as “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs”:
human and ecological well-being are interdependent and must be addressed
together. Researchers have criticised this definition of sustainability for being
too ambiguous, difficult to operationalise, and open to conflicting
interpretations: a reflection of the underlying values and assumptions of the
different positions taken (Dovers & Handmer, 1992; Frantzeskaki, Loorbach,
& Meadowcroft, 2012; Hopwood, et al., 2005; Iyer-Raniga & Treloar, 2000;
Weaver & Rotmans, 2006). However, it could be said that all proponents of
sustainability acknowledge that changes have to be made but where and to
what extent remains debatable (Hopwood, et al., 2005). Sustainability
remains a normative concept: a frame of reference, a guiding principle, a
goal to strive towards, an open-ended process with no end state.

Griffith (2002) identified four dimensions to the concept of sustainability from
the Brundtland Report. It can be viewed “at the same time as:
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•

a principle: a new construct of environment and development (based

on interdependence of human and ecological systems and notions of interand intra-generational equity);
•

an aspiration: a societal pathway and goal (which is less ambitious

than the previous notion of progress)
•

a practice: a process of open-ended change (in response to changing

social, economic and ecological systems)
•

a policy: a framework for integrated decision making (with

implications for institutional behaviour and governance)” (Stratford, Davidson,
Griffith, Lockwood, & Curtis, 2007, p. 8).

In the context of this research the pursuit of sustainability is accepted as a
principle underpinning transformative change; as a practice in which the
transformation process considers the social, economic and social domains,
their interactions and interdependencies; and as an aspiration, in that it is the
ideal outcome in the short and long term from a transformative change.

An assessment process involves evaluation and decision-making guided by
underlying principles that provide a set of decision criteria against which to
judge the choices made (Gibson, et al., 2005, p. 88). As noted by Gibson et
al. (2005, p. 95) “the essential requirements for progress towards
sustainability can be and have been set out in countless different ways”: the
approach taken, decision criteria and processes employed. In contrast to the
overly reductionist representation of sustainability as an economic-socialenvironment model forming pillars, legs and circles or as a set of indicators,
the adoption of a suite of principles recognises the more qualitative and
value-based dimensions of sustainability (Hodge, 1997; Gibson 2006a;
Morrison-Saunders & Therivel, 2006; J Pope, 2006).

A number of practitioners concerned with sustainability assessment have
proposed principle-based frameworks against which to assess decision
options and progress towards sustainability (Bell & Morse, 2008; George,
1999; Gibson, 2006b; Hacking & Guthrie 2008; Haughton, 1999; J Pope,
Annandale, & Morrison-Saunders, 2004). From the diverse array of principle28

based sustainability criteria on offer I have chosen to base my assessment of
the outcomes from a transformative change in this research on the criteria or
core requirements which form a set of integrated principles as outlined by
Gibson et al. (2005, pp. 235-236). The set of eight principles adopted
represent the “ideal” decision criteria in assessing for sustainability are set
out in Box 2.1. These principles recognise human integration into nature,
gains in resource efficiency and assured social equity (Gibson, et al., 2005,
p. 115).
Box 2.1 Eight “ideal” principles underpinning requirements for sustainability adapted
from (Gibson, et al., 2005, pp. 235-236)

1.) Social-ecological system integrity

- “recognise life support functions on which human and
ecological well-being depends.”

2.) Livelihood sufficiency and
opportunity

- “ensure a decent life for all people without compromising
the same possibilities for future generations.”

3.) Intragenerational equity

- “ensure equity of sufficiency and opportunity for all
people.”

4.) Intergenerational equity

- “favour options most likely to preserve or enhance
opportunities for future generations to live sustainably.”

5.) Resource maintenance and
efficiency

- “reduce extractive damage, avoid waste, and reduce
overall material and energy use per unit of benefit.”

6.) Socio-ecological civility and
democratic governance

- “ensure open and informed deliberations, reciprocal
awareness, collective responsibility and other decisionmaking practices.”

7.) Precaution and adaptation

- “respect uncertainty, avoid poorly understood adverse
risks, plan to learn, design for surprise and manage for
adaptation.”

8.) Immediate and long-term
integration

- “attempt to meet all principles of sustainability at once,
seeking mutually supportive benefits and multiple gains.”
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In assessing for sustainability the context (core values and held beliefs,
cultural, political and social circumstances) is as critical as the application of
the principles listed above (the sustainable based decision-making criteria)
(Bond & Morrison-Saunders, 2010). The challenge in assessing progress
towards sustainability is that it is not only concerned with today’s issues but
also the need to anticipate potential future issues (Hodge, 1997).

2.5 Resilience thinking
The concept of resilience which stems from the Latin word resilio, to “jump
back” or “bounce back” (Manyena, O'Brien, O'Keefe, & Rose, 2011) has long
been used in the social, natural and technical sciences. More recently, the
concept of resilience has been taken up in other disciplines including
computer science, public health, international finance, urban planning,
national security and disaster response often with a different meaning and
focus (Gallopín, 2006; Medd & Marvin, 2005; J. Walker & Cooper, 2011).

Disaster resilience is “the capacity to prevent, mitigate, prepare for, respond
to, and recover from the impacts of disasters” (Council of Australian
Governments, 2009, p. iii) and focuses on reducing harm from potential
threats or vulnerability. Social resilience as defined by Adger (2000, p. 347) is
“the ability of groups or communities [not individuals or households] to cope
with external stresses and disturbances as a result of social, political and
environmental change”. Engineering resilience is the time taken for a system
to return to its original state after a disturbance with the emphasis on
efficiency, control, constancy and predictability (Gunderson & Holling, 2002,
p. 27). Computer network resilience is a “combination of trustworthiness
(dependability, security, and performability) and tolerance (survivability,
disruption tolerance, and traffic tolerance)” (Trivedi, Dong Seong Kim, &
Gosh, 2009, p. 74) with a focus on a system’s capacity to respond to and
cope with change, and still maintain function. It is this latter perspective of
resilience which emerged in the 1970s from the studies of CS Holling (1973),
an ecologist, concerned with the persistence of relationships within a system
that has become prominent in environmental management (C Folke, 2006; J.
Walker & Cooper, 2011).
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“Resilience determines the persistence of relationships within a system and
is a measure of the ability of these systems to absorb change of state
variables, driving variables, and parameters, and still persist” (Holling, 1973,
p. 17).

Resilience thinking is founded on the premise that the natural state of a
system is one of change in which uncertainty, unpredictability and surprise is
inevitable as opposed to stability, certainty and predictability and maintaining
the status quo (C Folke, 2006; Gunderson & Holling, 2002; B. Walker & Salt,
2006). The concept of resilience takes a new perspective of accepting
change and enhancing the capacity of SES to manage for changing
conditions or “retaining the ability to get back” as opposed to the older
perspective of controlling change by engineering optimal solutions or
“bouncing back” (Carl Folke, 2003; B. Walker & Salt, 2006). Resilience theory
and its concepts have been developed by the Resilience Alliance group
(http://www.resalliance.org/ cited 14 October 2013), a multi-disciplinary
research group established in 1999 to improve the understanding of the
processes of change in SES as a foundation of sustainability. Resilience in
SES is based on three system characteristics:
a) “the amount of change the system can undergo and still retain the
same controls on functions and structure”;
b) “the degree to which the system is capable of self-organisation”; and
c) “the ability to build and increase the capacity for learning and
adaptation” (C Folke, 2006; C Folke, Carpenter, Elmqvist, Gunderson,
Holling, Walker, et al., 2002).

Resilience theory offers a conceptual framework to describe and explain the
behaviour of complex SES. The analytical framework is underpinned by six
concepts: 1) nonlinearity, alternate regimes and thresholds; 2) the adaptive
cycle; 3) panarchy); 4) adaptability; 5) transformability; and 6) general and
specified resilience (C Folke, 2006; B. Walker, et al., 2004; B. Walker & Salt,
2012). SES are self-organising systems in that they have threshold limits,
linkages between domains and dynamic cycles that influence how a system
will respond to change (B. Walker & Salt, 2012, p. 18).
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The first concept, nonlinearity, alternate states (or regimes) and thresholds,
recognises that the response to change in an SES is non-linear or
discontinuous, exhibiting alternating periods of gradual change and order
with periods of rapid change and chaos (Gunderson & Holling, 2002). As a
consequence of this behaviour, there is a disconnect between “cause-andeffect” making it difficult to precisely predict future conditions or events (J.
Walker & Cooper, 2011).

The few key interacting variables (usually 3-5) that control a system have
thresholds, that is, critical levels or limits which if exceeded act as
“breakpoints” changing the nature and extent of feedback processes (Walker
and Meyer, 2004). As a result of changes in feedbacks a system moves to an
alternate stable state that behaves differently: the system has a new identity
which may be more or less desirable (C Folke et al., 2004; B. Walker & Salt,
2006). The challenge is to be able to identify these critical thresholds in
advance: they are often cryptic, imprecise and can move over time. It is,
therefore, particularly important to scan for changes in system components
and in feedback processes in SES where key variables may change slowly
and go unnoticed for extended periods so that decisions can be made about
the need for action before it is too late to prevent thresholds being crossed.
Critical slow changing variables can trigger change alone or they can interact
with other system variables inducing other multiple thresholds to be breached
creating a cascade of change within a system: creating the potential for
larger system shocks and irreversible system change (Kinzig et al., 2006; B.
Walker & Salt, 2012, pp. 4-10).

Often biophysical thresholds that can cause a regime shift in ecosystems can
be described in terms of a critical limit such as nutrient load (ppm), water
table depth (m) or grass cover (%). As well, economic thresholds can be
described in terms of monetary value such as input cost to output price and
debt to income ratio. However, as Walker and Salt (2012, p. 6) acknowledge,
it is much more difficult to determine the thresholds for social variables such
as changes in perspectives, values and beliefs and the loss of social capital
and social cohesion that are often involved in regime shift.
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The second and third concepts, the adaptive cycle and panarchy are
conceptual models that describe the patterns and processes of change in a
system. The adaptive cycle provides a framework for understanding how the
resilience of a system varies as the system changes in response to its
interaction with the environment (Davoudi, 2012). The adaptive cycle,
developed by Holling (1987) to understand how ecosystems are behaving
and changing over time, describes the dynamics of SES as a sequence of
four development phases: an exploitation phase (growth), a conservation
phase (accumulation), a collapse phase (restructuring) and a re-organisation
phase (renewal) (Gunderson & Holling, 2002; B. Walker, et al., 2004) as
shown in Figure 2.3 below.
Figure 2.3 The adaptive cycle adapted from Gunderson and Holling (2002, p. 34)

The exploitation and conservation phases form the front loop characterised
by predictability and certainty (slow growth, steady increase in resource use,
system increasingly inflexible and vulnerable to shocks). A disturbance
(disruption to the system) triggers change to the back loop characterised by
chaos and uncertainty formed by the rapid collapse phase followed by the
reorganisation phase in which there is opportunity for innovation and
creativity that may be adaptive (incremental) or transformative (radical)
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(Gunderson & Holling, 2002; Moore & Westley, 2011; B. Walker, et al.,
2004).

Panarchy is a concept used to represent adaptive cycles inter-linked across
space and time as a group of nested sets that operate over different spatial
and time scales: it describes the inter-relationships between processes at
different scales (Gunderson & Holling, 2002; B. Walker & Salt, 2006) (Figure
2.4). As a consequence, there is a continual interaction between the smaller
and larger systems and between the slower and faster systems (Berkes, et
al., 2003, p. 19). Although there are numerous possible connections between
the phases at a higher and lower level, two specific linkages between levels
are recognised that are important in building resilience: ‘revolt’ and
‘remember’ (C Folke, 2006). These cross-scale linkages are significant in the
collapse phase of the adaptive cycle as they may stabilise or destabilise the
focal scale of interest.
Figure 2.4 Panarchy: adaptive cycles across scales with revolt and remember
connections adapted from Berkes et al. (2003, p. 18)
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‘Remember’ is an important cross-scale connection between the focal scale
of interest in the reorganisation phase and the higher scale (top-down
influence) in the conservation phase. The cross-scale connection ‘revolt’ is
important when the focal scale is in the conservation phase and the lower
scale (bottom-up influence) is in the collapse phase (C Folke, 2006).

The concepts of adaptability and transformability are central features of
resilience thinking. They are particularly useful for considering the role of
human and social agency in SES: humans have the capacity for foresight
and for taking deliberate action (Davidson, 2010). Adaptability or adaptive
capacity is the ability of actors to make adjustments to an existing system,
including social and physical elements, in response to changing internal
conditions and external circumstances (D. Nelson, et al., 2007). Its about the
“capacity of actors to influence a system’s trajectory in relation to a threshold
and the positions of a threshold” (B. Walker & Salt, 2006, p. 124).
Adaptability is largely a function of management practices, decision-making
processes and previous experience, and the total stock of available assets
(human, social, natural, physical and financial capital) (Costanza et al., 2007;
Curtis & Lefroy, 2010; C Folke, et al., 2010; B. Walker et al., 2006; B. Walker,
et al., 2004).

There are limits to the extent that a system can adapt which creates the need
for a system transformation. Walker et al. (2004, p. 6) suggest that it is likely
“there is overlap in attributes that promote adaptability and transformability”.
Transformability or transformative capacity relates to the capacity to create or
enable a “fundamentally new system when ecological, economic or social
conditions make the existing system untenable” (C Folke, et al., 2010,p. 3; B.
Walker, et al., 2006). Essential to the concept of transformability is knowing
when and how to initiate a transformative change.

And finally, there is general resilience which relates to the ability to absorb
disturbances that affect any or all parts of a system. In contrast, specified
resilience relates to a targeted part of a system that is resistant to particular
disturbances. Frequently, a trade-off occurs or is involved in decisions taken
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to address a component of a system that is susceptible to a particular threat
or to maintain the general resilience of the whole system (B. Walker & Salt,
2006). High general resilience as characterised by high levels of diversity,
openness, connectedness and all types of capitals can be said to confer high
transformability (B. Walker & Salt, 2012, p. 103).

Early work on resilience in SES focussed on understanding the effect of a
disturbance on a system’s persistence and adaptability with a lesser focus on
disturbance as an opportunity for novelty, innovation and development by
actors within the system (C Folke, 2006). The resilience research focus has
expanded to include both understanding those elements important in the
dynamics of ecological systems and to develop principles to manage and
govern system interventions that promote experimentation, learning and
adaptation – an adaptive management approach (J. M. Anderies, Walker, &
Kinzig, 2006; Fischer, et al., 2009; C Folke, et al., 2004; D. Nelson, 2011).

Well-known ecosystems that have been studied include the Great Barrier
Reef (Australia), the Florida Everglades (USA), the Wisconsin Northern
Highland Lakes District (USA) and The Kristianstads Vattenrike Biosphere
Reserve (Sweden) (Gunderson, Carpenter, Folke, Olsson, & Peterson, 2006;
Hughes et al., 2007; P Olsson, et al., 2004). In the study of these ecosystems
much of the research in the social domain has been on adaptive governance:
the structures and processes by which people collectively make decisions
and share power (Carpenter & Folke, 2006). This includes understanding
those social processes that are necessary to effectively implement adaptive
management strategies for improving the stewardship of these ecosystems:
building trust among stakeholders, identifying individuals to take leadership
roles appropriate to the circumstances and building formal social networks
and informal shadow networks to enable collective action by stakeholders (B.
Walker & Salt, 2012, pp. 96-97).

Contemporary resilience thinking is focussed on resilience as a measure of
persistence, adaptability and transformability, and the dynamic interplay
between these three key aspects in response to changing circumstances
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(Folke et al. 2010; Gallopín 2006). There has been a broadening of the social
dimension from adaptive management and governance with its emphasis on
experimentation and learning to other social aspects that may influence
system resilience. Fundamental to SES resilience is social change: the ability
of actors to influence SES is dependent on their capacity and intent to
manage the available resources. Contemporary resilience thinking research
considers the importance of slowly changing characteristics of identity,
values, goals and worldviews as well as other social features such as social
and human capital, and social and power relations in constraining or enabling
human action and resilience (Folke et al. 2010; Hatt 2013; Wilson et al. 2013;
Nadasdy 2007).

Of importance to this research study is that resilience thinking explicitly
acknowledges that a change in a system’s components and relationships
caused by internal or external pressures can push a system beyond its ability
to adapt and in passing a critical threshold it has the capacity to form a
fundamentally new system (D. Nelson, 2011). In other words, resilience
thinking considers that in some cases adaptation is insufficient and that a
more radical system change, or transformative change, is necessary to
enable a system to cross over to a new and potentially more desirable
system (C Folke, et al., 2010). Resilience thinking and the idea of
transformative change is considered further in section 2.3.1.

The current literature provides few instances in an industrialised agricultural
context in which the resilience framework has been applied to assess for
sustainability. Australian resilience cases include the Goulburn-Broken (GB)
catchment, an irrigated agricultural region in Victoria (B. Walker, et al., 2009)
and the Western Australian wheat belt (Allison & Hobbs, 2004). Darnhofer et
al. (2010) assessed the sustainability of the New Zealand kiwi fruit industry at
the farm level; Milstead and Darnhofer (2003) assessed resilience of organic
farming in light of the organic industry’s Standards; and Darnhofer (2010)
explored resilience of family farms in Austria.
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Walker et al. (2009) developed an analytical framework they believed may be
useful for assessing resilience at a regional scale. They used the GB
catchment in Australia as their resilience assessment case study. This
catchment extends over 2,400 km and the local economy is based on
irrigated dairy and horticulture, and food processing. Past land management
practices has allowed saline groundwater to rise to just below the surface
threatening the viability of high-value irrigated agriculture industries. The
assessment process was based on the methodology and analytical
framework outlined in the workbook, “Assessing resilience in socialecological systems: workbook for practitioners” developed by the Resilience
Alliance (2010). The assessment uses a step process that enables
practitioners to develop a model of the SES in question by describing the
focal system (geographical boundaries and actors) and identifying those key
biophysical, economic, social and political factors affecting focal system
dynamics. Practitioners can then use this knowledge to develop appropriate
management strategies that may be adaptive or transformative as shown in
Figure 2.5.
Figure 2.5 The resilience assessment framework adapted from the Resilience Alliance
(2010)
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Walker et al. (2009) followed this framework by defining the regional system
and the current state of the system which enabled them to identify the main
issues of concern, drivers and potential shocks. They then identified 10 key
variables and associated potential critical thresholds in the biophysical,
economic and social domains. Biophysical variables include salinity and
rising water tables, degrading ecosystems and loss of biodiversity, soil acidity
and decreasing soil pH. Economic variables include farm viability, the state of
irrigation infrastructure and size of fruit and dairy processing sector. Social
variables include the shift in the balance of values between production and
conservation. They also identified cross-scale interactions: between the farm
at the lower level and the catchment and between the Murray-Darling Basin
Authority at the higher level and the catchment.

Following on with their process Walker et al (2009) examined the governance
approach of the GB Catchment Management Authority (GBCMA). They
found that the approach of the GBCMA is to address specific resilience
issues that pose an immediate threat to the continued functioning of the
current system in the short term. Walker et al. (2009) concluded from their
resilience assessment of the GB catchment that a transformation was
required if the region was to have a sustainable future.

The GB regional case study emphasises the importance of identifying key
system variables and critical threshold levels as part of efforts to understand
system resilience. Failure to factor key variables and their thresholds into the
governance of a system will diminish its resilience and increase its
vulnerability to future shocks (B. Walker & Salt, 2006, p. 52).

Allison and Hobbs (2004) examined the resilience of the Western Australian
wheat belt and its capacity for change. They employed the adaptive cycle in
an historical analysis of this large region, identifying two iterations of the
cycle and the sequential phases of each cycle as the industry progressed
over time from one based on grazing native vegetation to broadacre
cultivation that led to dryland salinity with a consequent decrease in available
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productive land. This agricultural region has been irreversibly modified with
resources depleted, environmental pollution and social decline.

Allison and Hobbs (2004) describes the region as being in a “lock-in trap”, a
pathological state they suggest as representing a situation that no longer
conforms to the adaptive cycle and is characterised low potential for change,
high connectedness and high resilience (Gunderson & Holling, 2002, p. 95).
The region has become more vulnerable by relying on technological solutions
but these are becoming more difficult to identify and degradation of the
natural resource base continues. Associated with the ‘lock-in trap’ was a
decoupling of the slow changing ecological variables from the faster
changing social and economic variables.

Darnhofer et al. (2010) used resilience thinking concepts to understanding
farm resilience within the context of the New Zealand kiwi fruit industry.
These researchers successfully applied the adaptive cycle to identify,
describe and account for the changes in the New Zealand kiwi fruit industry
from the time the industry was established in 1970 to 2000. They also
employed the concept of panarchy to explain the interactions within and
between the ecological, economic and social domains, linking multiple layers
to form a complex and broad picture of how the kiwi fruit industry operates.
Taking the ecological domain as an example Darnhofer et al. (2010) describe
the inter-relationships between adaptive cycles at different hierarchical
scales. At the lowest or local scale is the farm faced with new pests and
weeds, drought, longer growing seasons, nutrient stocks and soil properties.
At the next scale up or national/regional scale is local climate change
associated with changes in temperature and rainfall, shift in water cycle and
shift in cultural landscape associated with changes in land use. At the highest
or international/global level is global warming and loss of biodiversity.

According to Darnhofer et al. (2010), a resilient farming system can only be
achieved if farm management strategies employed can navigate through the
adaptive cycle: strategies to take advantage of current opportunities when
change is slow and predictable (front loop), and strategies to take
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advantages of new opportunities by adapting or transforming following a
disturbance when change is rapid and unpredictable (back loop). They offer
some rules of thumb as guides to build farm resilience and conclude with a
call for more research to operationalise resilience thinking in farming
systems, in particular, the interactions between the farmer (as the decisionmaker) and the farm, and between the farm and its context.

2.5.1 Resilience thinking and transformation
A transformation, according to resilience thinking, is deemed necessary
“once the existing ecological, social, or economic conditions become
untenable or are undesirable” (C. Folke, Chapin, & Olsson, 2009, p. 104).
Transformative change involves a restructuring of a systems components
and relationships that fundamentally changes the function, structure and
feedback processes of an SES (D. Nelson, 2011; P. Olsson et al., 2006).
That is, “there is a change in the key components that define a system and in
the relationships between cycles of change across scales” (Resilience
Alliance, 2010, p. 48). In terms of the adaptive cycle the opportunity for
transformation lies in navigating the back loop where a “window of
opportunity”, a precarious moment in time, can precipitate a collapse that
leads to radical change and a fundamental re-organisation so that the SES
functions in a new and different way (Biggs, Westley, & Carpenter, 2010).

SES transformations are seen as risky because the changes experienced are
large and the outcomes are uncertain, including the capture of benefits by
those who can gain an advantage (Chapin III, et al., 2010). In the social
system, transformational change “often involves shifts in perception and
meaning, social network configurations, patterns of interactions among actors
including leadership and political and power relations, and associated
organizational and institutional arrangements” (C Folke, et al., 2006, p. 16).

Transformations can occur either unintentionally, as a collapse, or through
directed efforts (D. Nelson, 2011). An SES can be transformed, for example,
in response to a shift in societal values, a resource crisis or through the
implementation of policy. Resilience thinking classifies transformational
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change in terms of an active or forced transformation. An active
transformation is viewed as a deliberate process that is initiated by those
actors involved whereas a forced transformation is imposed on those
involved actors (C Folke, et al., 2010).

Nelson (2011) provides an example of a forced transformation in a rural
community. This involved a shift in local government policy from supporting
an unviable agriculture sector to encouraging the development of tourism and
regional services. Abel et al. (2006) provides a case study in which a severe
drought triggered cattle ranchers in degraded rangelands to de-stock and
remove fencing and develop wildlife conservation areas for tourism and
hunting. These case studies demonstrated that a number of key ingredients
are essential to enable a transformative change: acknowledging the need for
change, the prominent role of leadership and trust building, the emergence of
shadow or informal networks to promote alternative ideas and approaches,
having the necessary stock of capitals, and the providing financial and
training support at higher levels (P. Olsson, et al., 2006; B. Walker & Salt,
2012, p. 101).

Resilience thinking conceptualises an SES as a dynamic complex adaptive
system; composed of ecosystems that can be small and large which interact
with communities of people; and moves through periods of growth, collapse,
re-organisation and renewal. Its conceptual framework offers a way to
understand how we can move from incremental adaptive change to radical
transformative change to meet the current challenges in contemporary
developed agriculture. Critical to understanding when an SES may undergo
transformative change is identifying the threshold levels of key controlling
variables that can trigger a system to move into the back loop of the adaptive
cycle. In the case of deliberate transformative change a trigger is intentionally
applied. This trigger may then cause a key controlling variable to exceed its
threshold level which in turn leads to the critical limits of other key variables
being breached. A cascade of change can follow within the system creating
the potential for profound system change.
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2.6 Transition theory
Transition theory, like resilience thinking, is a contemporary theory concerned
with the dynamics and governance of transformative change in systems
towards sustainability (Fischer-Kowalski & Rotmans, 2009; Rotmans &
Loorbach, 2009). Like resilience thinking, transition theory is also grounded in
CAS theory and as such recognises the key analytical principles of nonlinearity, feedback loops, multiple stable states and self-organisation
(Rotmans & Loorbach, 2009; R. van der Brugge & Rotmans, 2007). In
contrast to resilience thinking with its focus on the ecological domain,
transition theory has directed its attention to the social domain.

The DRIFT school founded in 2004 is a group of researchers and consultants
concerned with advancing the theoretical understanding of transitions and, in
practice, implementing and further developing the methodology of transition
management. DRIFT researchers use an analytical framework to describe
and explain transition dynamics and in guiding the transition process use a
participatory approach with stakeholders (Grin, et al., 2010, p. 106). Early
research by the DRIFT group has focussed on understanding and guiding
sectoral transitions in environmental areas including energy, water, food and
transport with broadening of the research focus, more recently, towards
socio-economic development and urban and regional development
(http://www.drift.eur.nl/ cited 13 November 2013).

The transition concept has its roots in biology and population dynamics,
technological innovation studies, socio-technical transitions and integrated
assessment (R van der Brugge & van Raak, 2007). A transition is a
transformation process in which there is “a radical, structural change of a
societal (sub) system that is the result of a co-evolution of economic, cultural,
technological, ecological and institutional developments at different scale
levels”, fundamentally changing the way a system functions to address
persistent societal problems (de Haan & Rotmans, 2011; Grin, et al., 2010;
Rittel & Webber, 1973; Rotmans, et al., 2001, p. 108). That is, a transition is
a set of connected change processes in the economic, cultural,
technological, ecological and institutional domains which reinforce each other
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and results in irreversible change: the system operates according to new
assumptions and rules, and a range of new practices (Jerneck & Olsson,
2008; Vellema, 2011). In effect, systemic change is the result of changes in
system behaviour and changes in agent behaviour: systems and agents coevolve the outcome of which is not predictable (Grin, et al., 2010, p. 109).

Transition management, rooted in the fields of multi-governance and
adaptive management, is the governance framework concerned with how
transformations can be stimulated, facilitated and influenced (FischerKowalski & Rotmans, 2009). The transition governance approach uses an
iterative process in which learning, searching and experimenting takes place
at different scales: strategically (focus on cultural change, long-term),
tactically (focus on structural change, mid-term) and operationally (focus on
practice change, short-term) in the form of a 4-phased activity cycle as
shown in Figure 2.6 (R van der Brugge & van Raak, 2007). Common to
transition theory and resilience thinking is the use of the management
approach of adjusting, adapting and influencing rather than the traditional
command and control mode.
Figure 2.6 Activity clusters in the transition management cycle adapted from van der
Brugge and van Raak (2007)
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The DRIFT school explicitly define a “transition as a fundamental change in
structure, culture and practices” which takes as its focus the interactions
between actors, structures and working practices in a complex, dynamic and
uncertain environment, profoundly changing how a system functions (de
Haan & Rotmans, 2011). Their interpretation of the key notions of structure,
culture and practice to describe a system’s function is elaborated further in
Box 2.2.
Box 2.2 A description of system function in terms of the structure, culture and practice
adapted from (Grin, et al., 2010, p. 109) with summary adapted from (de Haan &
Rotmans, 2011, p. 92)

Structure

- “the physical infrastructure (physical stocks and flows), economic infrastructure
(market, consumption, production), and institutions (rules, regulations, collective actors
such as organisations, and individual actors)”
that is, “the formal, physical, legal and economic aspects of functioning restricting and
enabling practices”

Culture

- “the collective set of values, norms, perspective (in terms of coherent, shared
orientation) and paradigm (in terms of coherent, shared orientation)”
that is, “the cognitive, discursive, normative and ideological aspects of functioning
involved in the sense-making of practices”

Practices

- “the ensemble of production routines, behaviour, ways of handling and
implementation at the individual level, including self-reflection and reflexive dialogue”
that is, “the routines, habits, formalism, procedures and protocols by which actors,
which can be individuals, organisations, companies, etc., maintain the functioning of
the societal system”

The transition theoretical framework consists of three inter-related concepts,
namely, multi-level, multi-phase and multi-pattern, which can characterise
transitions as they evolve. These concepts explain the processes that lead to
transformative change by describing transition dynamics and identifying
underlying mechanisms that is driving system change (Frantzeskaki & de
Haan, 2009; Rotmans, et al., 2001; R. van der Brugge & Rotmans, 2007).
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The multi-level concept, originally proposed by Rip and Kemp (1998),
developed out of explanations for large-scale historic transitions to new
socio-technical systems in areas such as transport, lighting and waste
management (A. Smith, Voß, & Grin, 2010). This three level concept is used
to describe and analyse the interaction or relationships between
developments or functions operating at three scale or analytical levels:
macro, meso and micro-level (Figure 2.7). The scale levels represent
“functional relationships between actors, structures and working practices are
closely interwoven” (Grin, 2012, p. 73).
Figure 2.7 The multi-level concept adapted from Geels (2002).

The macro-level or broader landscape is influenced by relatively slow trends
and developments, often operating at a global or national scale providing the
contextual drivers for change (Frantzeskaki & de Haan, 2009; R. van der
Brugge & Rotmans, 2007; Whitmarsh, 2012). The meso-level or regime
represents the existing institutions, networks and organisations that maintain
the status quo and where change is incremental and path dependent (Foxon,
Reed, & Stringer, 2009; Frantzeskaki & de Haan, 2009). Radical innovative
techniques, new ideas and new initiatives are generated and supported at
the micro-level or niche representing a deviation from the status quo (Foxon,
et al., 2009; R. van der Brugge & Rotmans, 2007).
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The multi-level concept provides a static snap in time of the dynamics of a
transition at the three scale levels. A transition from a multi-level perspective
can be viewed as a shift from one dominant regime to another regime;
understanding how the process of change (between actors, structures, and
working practices) unfolds within the incumbent regime and how the regime
interacts with the landscape and niche developments is of prime concern
(Geels, 2010, 2011).

In navigating a transition the system experiences non-linear behaviour as it
alternates between phases of slow (order and stability) and fast (chaos and
instability) change, the timing of which is unpredictable (Poppe, et al., 2009;
Rotmans, et al., 2001). The multi-phase concept is used to explain the forces
driving and mechanisms underlying these alternating phases. The multiphase concept also describes the nature of the transition; the direction,
speed and magnitude of the transition process over time. This concept
consists of four sequential phases in a cyclical pattern: a pre-development
phase, a take-off phase, an acceleration phase and a stabilisation phase with
the S-curve representing the ideal transition pattern (Poppe, et al., 2009;
Rotmans, et al., 2001) as shown in Figure 2.8.
Figure 2.8 The multi-phase concept adapted from Rotmans et al. (2001)
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1. Pre-development phase: regime resists change, system dynamics do
not change, landscape changes, feedbacks negative.
2. Take-off phase: regime responds to increased pressures (from topdown/bottom-up), system begins to destabilise (landscape and/or
niches provide the trigger for change), feedbacks positive.
3. Acceleration phase: regime changes rapidly and irreversibly, system
transforms structurally, new socio-cultural, economic, ecological and
institutional capital accumulates, feedbacks positive.
4. Stabilisation phase: shift to new regime complete, system stabilises,
possible pre-development phase, feedbacks negative (R van der
Brugge, Rotmans, & Loorbach, 2005).

The S-shaped pattern of change of the multi-phase concept mimics the four
phases in the adaptive cycle concept used in resilience thinking to describe
the process of change over time. The underlying mechanism for change in
transition theory is the processes of co-evolution involving the different
domains influencing and shaping change in each other (Kemp, Loorbach, &
Rotmans, 2007).

The multi-pattern concept introduced by Rotmans et al. (2001) and further
developed by de Haan and Rotmans (2011) is used to describe the interlinkages and interactions between the multi-levels and the circumstances in
which regime change occurs. De Haan and Rotmans (2011) identify three
conditions that drive transformative change: tensions, stress and pressure.
Tensions refer to conditions in the landscape affecting regime function, stress
refers to perverse conditions within the regime affecting its function and
pressure refers to potential alternative regime functions emerging in niches
(de Haan & Rotmans, 2011). A number of key transitional patterns are
identified by de Haan and Rotmans (2011) from the conditions driving
change: reconstellation (top-down), empowerment (bottom-up) and
adaptation (within a regime). These patterns of change are intertwined and
operate simultaneously under the influence of different power plays. These
patterns, however, remain generic and abstract lacking in empirical
grounding (de Haan & Rotmans, 2011; R van der Brugge, 2009)
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In the Netherlands early transition research has focussed on contemporary
regional and sectoral (energy, water, transport and agriculture) change using
the transition conceptual framework to analyse the mechanisms that enable
or hinder a transformation in a structured manner (Poppe, et al., 2009). For
example, in an historical analysis of Dutch water management van der
Brugge et al. (2005) found the water management regime over the past 30
years has shifted from a technocratic scientific command-and-control
approach to one that is integrative, participatory and adaptive.

In accordance with government policy there has been an attempt to transition
the Dutch agricultural sector. During the last few decades mainstream Dutch
agriculture has been focussed on high-productivity agriculture characterised
by the use of high levels of inputs, minimal use of labour, technological
innovation and larger scale production systems to deliver increased efficiency
and maintain farm viability (Meerburg, Korevaar, Haubenhofer, BlomZandstra, & Van Keulen, 2009). More recently, the highly urbanised Dutch
community has become increasingly concerned about the environment and
loss of landscape amenity, animal disease and welfare, and food safety and
health. The community desires a multi-functional rural landscape; agricultural
production (traditional and alternate systems), nature conservation and
recreational activities, and health care farming operating within the landscape
(Hassink, Grin, & Hulsink, 2013; Meerburg, et al., 2009).

This has led to a call for a transition towards a sustainable agricultural sector
and to the establishment in 2004 of TransForum, an agricultural innovation
institute, to begin the transition process by searching for new ideas,
experimenting with innovative projects using a unique scientific program and
to develop new knowledge through a triple-loop learning process (Veldkamp
et al., 2009). According to Poppe et al. (2009) the emphasis in this program
has been on improving the traditional production systems rather than
developing alternate systems that could challenge the existing systems: the
agricultural sector effectively remains in the pre-development phase with
numerous innovative projects established in niches to demonstrate
alternative viable pathways to the existing production pathway (Veldkamp, et
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al., 2009). This suggests that promoting a transition change using a bottomup approach requires a considerable period of time before there is any
noticeable systemic change.

An analysis of the Green Revolution provides an illustrative case of how
transition theory can be used to understand the processes of change at
multiple levels. Although the Green Revolution is often described in terms of
the introduction of new technologies in crop agronomy (improved varieties,
fertilisers, pesticides and herbicides) at the niche level, it also involved a
fundamental change in national and international politics, markets and
institutions at the landscape level (Jerneck & Olsson, 2008). Another case is
provided by the multi-level response to the Dust Bowl in the Midwest, USA in
the1930s. In this example a transition was enabled through changes at the
farm level associated with soil conservation programs supported by changes
in all domains (economic, social, political, legal, infrastructure and scientific)
at the landscape level (Orlove, 2005). These studies suggest that to
accelerate the change process, change needs to be driven using both topdown and bottom-up approaches.

In summary, transitions result from a particular co-evolution between the
landscape, regime and niche levels and depending on the pattern of coevolution different transition pathways may emerge. The multi-level and
multi-pattern transition descriptors provide the means by which the internal
and external forces that drive transitions can be identified as well as when
the transition processes can be stimulated and facilitated in accordance with
a particular phase (Fischer-Kowalski & Rotmans, 2009; Frantzeskaki & de
Haan, 2009).

2.7 Conclusion
I began this chapter outlining the challenges that face contemporary
developed agriculture, in particular, as it relates to Australian agriculture.
Given the nature and scale of these challenges it is highly likely that some
agricultural industries and their producers may need to consider a more
profound form of change, or transformative change. The concept of
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transformative change has only recently received attention in the literature in
recognition that adaptation may be an insufficient response to the wide-range
of diverse changes in the environment (globally, nationally and regionally) in
which we operate if we are to secure a sustainable future. This has led to a
call to take transformative change seriously and to further develop
transformation research: contributing to theory with conceptual frameworks
and to practice with empirical case studies.

Exploring what transformation means in the literature was essential to
developing a working definition to underpin this research. The literature
provided diverse interpretations of the concept of transformation reflecting
the difficulty of determining when change can be considered to be profound
as opposed to incremental. Despite these difficulties I adopted a working
definition based on Nelson (2011), O’Brien (2012) and Cumming et al.
(2005). Further to this working definition of transformation is the idea that a
transformation can be an intentional or deliberate response as opposed to
being unintentional or unexpected (O'Brien, 2011). In this research I have
focussed on a policy intervention used by policymakers in an attempt to
deliberately transform an agricultural industry.

Drawing on the literature I also introduced two concepts, CAS and SES, that
are important to the research presented in this thesis and, also, to my review
of two emerging but influential contemporary theories: resilience thinking and
transition theory, which are concerned with change in linked ecological and
social systems (C Folke, et al., 2010; Grin, et al., 2010). These two theories
focus on pathways of change, including transformative change towards
sustainability. These theories appear to offer conceptual frameworks that
could be useful in describing, explaining and providing insights into the
process of transformative change required in agricultural industries which is
the focus of this thesis.

Although resilience thinking and transition theory have developed from
different backgrounds they do share some commonalties: both are grounded
in CAS theory and both are concerned with the dynamics and governance of
51

change in an SES (R van der Brugge & van Raak, 2007). However,
resilience thinking focuses more on the ecological aspects of SES change
while transition theory focuses more on the social aspects. Further research
is required to bridge the gap between these theoretical frameworks by
strengthening the linkages between the social and ecological aspects with
insights from these two theories contributing to the understanding of
transformation.

The non-linear behaviour of an SES implies that the outcomes from a
transformative change are not predictable. Although the desired outcome
from a transformative change is one of enhanced sustainability unintended
consequences can also emerge. There is the need to assess the outcomes
from a transformative change in terms of enhanced sustainability: economic,
environmental and social dimensions are considered equally. In this review I
have examined the concept of sustainability, its various dimensions and the
criteria that can be used to assess for sustainable outcomes. From the
sustainability literature I adopted a set of principles that I believed may be
suitable to assess the outcomes from the empirical case study used in this
research.

The literature reviewed enabled me to formulate a working definition of
transformation. The sustainability literature enabled me to adopt a set of
principles to assess the outcomes from a transformation. This would enable
me to judge whether the empirical case study chosen in this research would
be representative of a transformative change in contemporary developed
agriculture and that the outcomes from such a change was one towards
sustainability.

In resilience thinking understanding the dynamics of change and governance
in ecological systems has been well developed, in particular, the literature by
Folke, Olsson, Walker, Gunderson and Carpenter. The Resilience Alliance
has a well-developed conceptual framework that allows practitioners to
assess the resilience of an SES of interest. To date, while the framework has
been used in Australia to assess the state of agricultural watersheds and an
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agricultural region it has not been used to understand and explain
transformative change in an Australian agricultural industry the interest of this
research. Similarly, in the case of transition theory a substantial body of
theory has been developed by the DRIFT school to underpin the process and
governance of transformative change; in particular, the work of Rotmans,
Loorbach, van der Brugge, de Haan, Frantzeskaki and Avelino. Up to present
time, however, its application in an agricultural context has been limited to
the Netherlands and to promoting transformative change from a rural
landscape that is dominated by intensive agricultural production to a
multifunctional landscape.

The resilience thinking and transition theory literature reviewed enabled me
to identify some of the limitations of these two emerging theories of change in
an SES. A potential limitation to resilience thinking and transition theory is
acknowledging the capacity for proactive actor behaviour. Another possible
limitation to these two theories relates to the impact of changes in the social
relationships between actors and in the re-alignment of power within the
system. The role of agency and changes in the relationships between actors
has the potential to substantially affect the transformation process and
outcomes that are not accounted for when applying the conceptual
frameworks of resilience thinking and transition theory to an empirical case.

Another potential limitation identified in the literature is in the identification of
threshold levels which if exceeded will lead to system change. The notion of
thresholds passing critical levels is a keystone to transformative change in
resilience thinking. This notion, while not explicitly recognised in transition
theory, is also important as it is the point at which change in the system
takes-off and change is irreversible (Grin, et al., 2010). While the literature
provided examples of variables and critical threshold levels in ecological and
economic domains there was a lack of examples concerned with social
variables and their critical thresholds.

Exploring the usefulness of resilience thinking and transition theory and their
conceptual frameworks in analysing an empirical case study as a potential
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case for transformative change, understanding the nature and extent of the
changes that take place in a transformation and drawing some key lessons
for those supporting including government and industry a transformative
change in contemporary developed agriculture is an important contribution I
hope to make from this research. The chapter that follows explains the
methodology used to explore the key questions to be addressed in this
thesis.
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Chapter Three
Methodology
Thomas theorem: “What is defined or perceived by people as real is real in
its consequences” (WI Thomas and DS Thomas)
3.1 Introduction
In this chapter I outline the research strategy and genre, and the methods
used in the conduct of this research. I then address issues relating to
research quality and ethical considerations. This research is framed around
the following key questions:

1) What is meant by deliberate transformative change? How can we know if
a transformation has occurred?

2) Is deregulation of the dairy market in Australia an example of an
agricultural industry that was deliberately transformed?

3) What were the outcomes that arose from deregulating the Australian
dairy market, and were they sustainable?

4) How useful are resilience thinking and transition theory as theories of
change in examining deliberate attempts to transform contemporary
developed agricultural industries?

Responding to the research questions was of utmost importance to this
thesis. This meant I took a pragmatic approach to this research, more than
might be employed by some social researchers. Researchers adopting a
more inductive approach may have been less focussed on responding to the
research questions and more interested in exploring ideas emerging as they
discussed deregulation with their informants. Of primary importance to the
pragmatist, however, is responding to the research questions and to the
consequences of the research (Creswell and Plano Clark 2007). To this end,
my focus in this research was on understanding the processes and practical
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consequences of a deliberate transformation for an agricultural industry and
their producers. That is, my research focussed around the specific key
questions that represented identifiable knowledge gaps. My research was
pragmatic in that I was guided by my key research questions, but did so
within a constructivist approach. Resilience thinking and transition theory, two
contemporary theories concerned with transformative change, were also
tested for their ability to describe and explain the changes that followed the
deregulating of the Australian dairy industry.

For this research I decided to conduct a field-based qualitative study which is
useful for addressing what and how questions within a particular context
(Creswell, 2013, p. 17). To address the key research questions I selected a
single case study, “Market deregulation of the Australian dairy industry in the
year 2000”, to provide insights from a single event, namely, the deliberate
attempt by Australian governments to restructure an agricultural industry
which could then be applied to the more general phenomenon of interest,
namely, deliberate transformative change in contemporary Australian
agriculture.

At present, there is increasing interest in deliberate transformative change as
a response to the growing global challenges that agriculture in developed
countries must address in pursuing a sustainable future. However, it is not
known or understood what processes are required and what the outcomes
will be from such a fundamental change. In this research I have used the
analytical frameworks of two contemporary theories, transition theory and
resilience thinking, to describe and explain the nature and extent of change
that took place within the Australian dairy industry and the outcomes when it
moved from a regulated to a deregulated market system.

3.2 Qualitative research characteristics
The purpose of qualitative research is to learn about an aspect of the social
world and to develop new understandings that can be applied to support
decision-making (Rossman & Rallis, 2012, p. 5). It is a research strategy that
“stresses the socially constructed nature of reality” (Denzin & Lincoln, 2011,
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p. 8). The interest of the qualitative researcher is to study people within their
naturally occurring settings as they attempt to make sense of or interpret a
phenomenon (Denzin & Lincoln, 2011, p. 3).

Contextual understanding of social behaviour is of critical importance to the
qualitative researcher. By providing a detailed description of the setting the
qualitative researcher is able to understand the context within which the
behaviour of the research participants and their held values, beliefs and
perspectives can be understood (Bryman, 2001, p. 279).

The role of the researcher in the qualitative research process is unique. The
researcher is the means through which the study is conducted, requiring the
researcher to be “pragmatic, flexible, politically aware, and self-reflective”
(Rossman & Rallis, 2012, p. 13). These characteristics were very important in
interviewing as deregulation remains a contentious issue for some
stakeholders within the dairy industry.

The focus of this research is on understanding the lived experience of the
individual (C. Marshall & Rossman, 1999, p. 61). As a researcher I am
interested in “what it means” to the participants in this research to experience
a particular phenomenon and “how they negotiated their way through” that
phenomenon. This research emphasises the importance of the manner in
which the participants made sense of an event that have shaped their lives:
“to discover the nature of phenomena as humanly experienced” (Minichiello,
Aroni, & Hays, 2008, p. 10).

I have chosen a qualitative research approach in preference to a quantitative
one as it allows an in-depth study of a small number of individuals rather than
a broad scale study using numerous persons. It aims to capture a detailed
account of how those individuals being interviewed behaved, felt about and
understood an event they experienced: providing multiple perspectives of
reality (C. Marshall & Rossman, 1999, p. 60). This research is essentially
interpretive with a focus on description, analysis and interpretation using the
interview data collected (Rossman & Rallis, 2012, p. 9).
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3.3 Research approach
Fundamental to the conduct of social research is that the philosophical
approach (often implicit) adopted by the researcher guides the research
methodology and methods. Paradigms or worldviews are underpinned by
fundamental philosophical assumptions about “what is there to know about
the world” (nature of reality and its characteristics; ontology), and “how do we
know what is there to know” – through people’s subjective experiences (the
nature of knowledge; epistemology) (Creswell, 2013, p. 20). The
assumptions about the nature of the world and the nature of knowledge
inform the research methodology (how we should study the world) and the
choice of methods adopted for the research. In this research I adopt
constructivism as my epistemological approach with interpretivism as my
ontological position to inform my choice of research methodology and
methods. This approach was chosen as it allowed me to explore and
incorporate the different values, beliefs and behaviours held by those
interviewed.

3.3.1 Epistemological stance: constructivism
Constructivism is founded on the premise that the social world is different
from the natural, physical world and, therefore, needs to be studied differently
(Patton, 2002, p. 96). In the social world individuals construct their own
subjective meanings (realities) of their experiences and, as a consequence,
multiple and variable meanings emerge from those who have lived through
the same phenomenon (Creswell, 2009, p. 9). Meaning is not discovered, but
is a human creation constructed by the individual engaging with the world.
Individuals construct meaning based on their interactions with others and
also their surroundings (Patton, 2002, p. 96). These constructed meanings
are also in a constant state of revision and reconstruction (Sarantakos, 2013,
p. 39). In summary, constructivism is defined by its acceptance of the many
different constructions and reconstruction of meanings that are held by
different individuals as valid and true.

The researcher is a “passionate participator” acting as a facilitator of
multivoice reconstruction: the researcher actively seeks different views (Guba
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& Lincoln, 2005, p. 171). The research emphasis is on exploring and building
understanding by interpreting the different perceptions and reconstruction
held by the research participants. In this research the different values, beliefs
and behaviours of those interviewed are considered as valid. The researcher,
however, is shaped by their own lived experiences, and these will always
emerge in the knowledge generated as researchers and in the data
generated by the participants in the research study (Denzin & Lincoln, 2011,
p. 104). This will be further discussed in more detail in section 3.8.

3.3.2 Theoretical perspective: interpretivism
Interpretivism seeks to explain how individuals make sense of their social
and material circumstances. Interpretivists believe that individuals make
sense of their circumstances within a cultural framework of socially
constructed and shared meanings, and it is their interpretations of the world
that influence their behaviour (Sarantakos, 2013, p. 40).

The concern for the interpretivist is in the understanding of social life and
purposeful human action. Interpretive research reveals the motives that
shape an individual’s values, beliefs and perspectives and guide decisions
made by individuals to act in a particular way (Neuman, 2000, p. 70). The
interpretive approach is very sensitive to the contextual setting and is most
concerned “with achieving an empathetic understanding of the feelings and
world views than with testing laws of human behaviour” (Neuman, 2000, p.
75).

3.3.3 Constructivist-interpretive position
In this research I take a constructivist-interpretive position acknowledging
that reality is constructed through people’s experiences and interpretations.
The constructivist researcher is concerned with understanding the way that
participants construct and attach meanings to their lives, and to interpret
participants’ reason for taking action. The researcher is part of the research
process, actively engaging in qualitative interpretation of the data collected in
the field. A researcher’s interpretations are shaped by and cannot be
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separated from his/her “own background, history, contexts, and prior
understandings” (Creswell, 2009, p. 176).

Knowledge in the form of concepts and theories are constructed by the
researcher out of stories by participants who are trying to explain or make
sense out of their experiences both to the researcher and themselves (Corbin
& Strauss, 2008, p. 10). These concepts and theories can then be further
built on by testing and modifying as new research findings complement,
extend or verify the existing concepts and theories.

In the case of this research I am using the text data generated from
interviews to provide insights into understanding the social world of the
research participants’ lived experiences in their own setting. In adopting a
constructionist approach to analysis, the interview data represent narratives
as “situated constructed reports, not actual representations of facts or true
experiences” (Koro-Ljungberg, 2008, p. 431). This research concentrates on
an individual’s narrative or lived experience of an event, namely, “Market
deregulation of the Australian dairy industry in the year 2000”.

While some researchers prefer more inductive approaches I have taken a
pragmatic approach maintaining my focus on key research questions. This
research uses a mix of deductive and inductive reasoning in that I am testing
existing theories, resilience thinking and transition theory, contributing to the
refinement of those theories, while also inductively drawing on the data to
derive other themes.

In summary, guiding this research are a number of assumptions: the
acknowledgement of multiple realities - “the different and even contradictory
views of what is happening” (Stake, 1995, p. 12), the close relationship
between the researcher and participant, the value-laden nature of the inquiry
and the subjective approach to writing.
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3.4 Research design: case study
Case study is a research method involving an empirical investigation of “a
contemporary phenomenon in-depth and within its real life context” (Yin,
2009, p. 18). Fundamental to the use of a case study is the idea that “the
case is studied in its own right, not as a sample from a population” (Robson,
2002, p. 5). In my research I have chosen a descriptive and explanatory case
study of an event as the empirical research strategy. Case studies within a
“real-life context” consider “the subjective meanings that people bring to their
situation” (de Vaus, 2001, p. 11) providing the researcher with detailed
perspectives that are used as evidence (Rossman & Rallis, 2012, p. 105).

Defining a “case” or the “unit of analysis” can be problematic for researchers:
it is related to the way the research questions are defined (Yin, 2009, p. 32).
In defining the unit of analysis what person or persons are to be included in
the study must be clarified: it could, for example, centre on an individual, a
small group or an organisation. As well, the spatial and temporal boundaries
must also be clearly defined (Yin, 2009, p. 32). In my research an event,
“Market deregulation of the Australian dairy industry in the year 2000” is the
main unit of analysis or “object of study” that takes as its focus the whole
system, not just some of its constituent elements, within its context (de Vaus,
2001, p. 220).

In my case study, rather than just being concerned with one component of an
agricultural industry I included not only dairy producers and their production
system but also the milk processing sector, industry organisations and
government agents (excluding the retail sector) as I expected the insights
obtained from these various stakeholders would be different. By taking into
account the insights from multiple stakeholders I could build a more complete
picture of the nature and extent of changes that took place within the dairy
industry following deregulation. The analysis and interpretation of the findings
from this case study could then contribute to the understanding of
transformative change in an agricultural industry.

61

The timeframe for my case study extends from the mid 1990s to 2012,
encompassing the period prior to deregulation in 2000, the period
immediately following deregulation and then up to the time of the interviews
(12 years after deregulation took place). Examining the case study over an
extended timeframe provided the opportunity to comprehensively map the
preparations that were made before deregulation, those changes that took
place immediately following deregulation and then those changes that only
emerged over the longer term. In examining this sequence I was able to look
at how individuals and organisations prepared for deregulation, what the
immediate impact of deregulation was and how individuals and organisations
responded, and then to look for those expected and unexpected outcomes
from the process of deregulation, some of which only emerged over time.
The extended timeframe, as opposed to a snapshot, used in the case study
was important for identifying those changes that arose in the long term and
for examining the usefulness of resilience thinking and transition theory as
tools to assess a potential case of deliberate transformative change.

Within this single case are embedded two subunits of analyses: two regional
dairy industries, the Subtropical dairy industry located along the east coast of
northern Australia, and the Murray dairy industry located along the Murray
River in southern Australia. Incorporating subunits of analysis can give
greater breadth to the analysis, enhancing the insights into the main unit of
analysis (Yin, 2009, p. 52). According to Bryman (2001, p. 53), multiple cases
also improve theory building providing a much tougher test of a theory and
helping to specify the different conditions under which a theory may or may
not hold (de Vaus, 2001, p. 221). The Subtropical and Murray dairy industries
were selected for their differences allowing a comparative analysis between
these two industries. These industries are substantially different in the type of
production system used and the market they produce milk for.

The Australian industry consists of eight regional dairy industries each with
defined spatial boundaries. (http://www.dairyaustralia.com.au/Industryoverview/Dairy-regions.aspx cited 24 April 2013). I have used these same
boundaries to define the geographical area for the Subtropical and Murray
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dairy industries cases. For the location of these regional dairy industries in
Australia refer to Chapter Four which provides a detailed background to
these two industries.

3.5 The use of social theory
Qualitative researchers often use a theoretical lens to view their study. A
theory’s conceptual framework can be evaluated in terms of its capacity to
describe and explain a particular phenomenon (Creswell, 2009). Case
studies are a valuable research strategy to refine theory by testing a
previously developed theory using the empirical evidence collected from a
“real life” situation: it can confirm, challenge or extend a theory (de Vaus,
2001, p. 223).

“Analytical generalisation” uses a previously developed theory as a template
with which to compare the findings from a case study. (Yin, 2009, p. 38). For
Yin (2009, p. 38), “the case study can be broadly generalisability but more
likely representative of particular site or groups” which leads to a refinement
or modification of a generalisation (Stake, 1995, p. 7). In this research, I am
drawing on the concepts of resilience thinking and transition theory to help
describe and explain the research findings. My interest is in whether the
findings from the case study support or contradict these theories and whether
one theory better explains the findings than the other. I will only refer to
resilience thinking and transition theory briefly in the next two sub-sections as
I provided a fuller explanation of these two theories and their respective
conceptual frameworks in Chapter Two.

3.5.1 Resilience thinking
The resilience analytical framework is underpinned by six concepts: 1)
nonlinearity, alternate states and thresholds; 2) the adaptive cycle; 3)
panarchy;4) adaptability; 5) transformability; and 6) general and specified
resilience (C Folke, 2006; B. Walker, et al., 2004). The first concept,
nonlinearity, alternate states and thresholds, recognises that the change
pathway is neither linear nor orderly. Three to five key variables control a
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system. These variables have thresholds which if crossed will move the
system to another state.

The second and third concepts, the adaptive cycle and panarchy, are
descriptive models describing the patterns and processes of change. The
adaptive cycle describes a sequence of four development phases:
exploitation, conservation, collapse and a re-organisation phase. The
adaptive cycle has a front loop (the exploitation and conservation phases)
with a disturbance triggering change to a back loop (the collapse and
reorganisation phases). Panarchy is an extension of the adaptive cycle with a
focus on the interactions of multiple adaptive cycles operating across
different space and time scales.

The concept of adaptability or adaptive capacity is the ability to make
adjustments to an existing system. Transformability is more than adaptability
although those attributes (decision-making processes and stock of capitals)
required for adaptive and transformative capacity will overlap.
Transformability is the capacity to enable a fundamentally new system to
emerge when conditions make the existing system unsustainable.

The final concept refers to general resilience and specified resilience.
General resilience is the ability to absorb disturbances that affect any or all
parts of a system. Specified resilience is the ability for a part of a system to
be resistant to a particular disturbance.

3.5.2 Transition theory
In transition theory, a transition is viewed as a fundamental or transformative
change in structure, culture and practices in an SES. It involves physical
changes such as in infrastructure, institutions and management practices;
and social changes including perspectives, values, beliefs and behaviours.
The transition theoretical framework consists of three inter-related concepts:
the multi-phase, multi-level and multi-pattern concepts explain the processes
and mechanisms that lead to a transformative change in a system.
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The multi-phase concept characterises the changes in a system over time: it
describes the direction, speed and magnitude of the change. The multi-level
concept describes the interactions between the three scale levels, landscape,
incumbent regime and niche levels, as a system changes. The multi-pattern
concept describes the means by which the incumbent regime is changing:
whether the change process is being driven by a top-down or bottom-up
approach.

3.6 Research method: in-depth interviews
The in-depth interview is an interpretive research method with the
acknowledgement by the researcher that any understanding derived from
interpreting the qualitative data is context dependent (Minichiello, et al.,
2008). As Kvale (1996, p. 1) wrote, “If you want to know how people
understand their world and their life, why not talk to them”. Qualitative
interviewing provides the opportunity “to collect and rigorously examine
narrative accounts of social worlds” Silverman (2004, pg 137). In this
research I chose in-depth interviewing so that I could listen to what
participants had to say, in their own words, about their experience of
deregulation of the Australian dairy industry. I wanted to learn about the
impact, the actions taken, and the views held in relation to deregulation.

In-depth interviewing described as “a conversation with a purpose” (Kahn &
Cannell, 1957, p. 149), “meaning-making conversation” (Silverman, 2004, p.
143) or a “guided conversation” (Yin, 2009, p. 106) is one of the most
important sources of evidence in case studies (Yin, 2009, p. 106). An
interview has a structure in which the interviewer introduces the topic and
follows up on the participant’s responses: the interviewer defines and
controls the interview (Kvale, 1996, p. 6). It is a technique that is used to
focus on experiential and theoretical aspects of a research study making it an
appropriate data collection method to inform my research questions (Yin,
2009, p. 130).

In-depth interviews are an effective means of learning how the interviewee
comes to attach certain meanings to phenomena or events (Berg, 1995, p.
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35). It also allows the researcher to gain access to the motives, actions and
reactions of interviewees in the context of their daily lives (Minichiello, et al.,
2008, p. 10). It is the subjective views that the interviewees express that are
of interest to the researcher. However, as Yin (2009, p. 108) reminds us
“interviews should always be considered as verbal reports
only…interviewees responses are subject to the common problems of bias,
poor recall, and poor or inaccurate articulation…with the need to corroborate
interview data with information from other sources”.

In-depth interviews can be conducted as an open-ended conversation; semistructured in that it is guided by a few general questions; or structured guided
by pre-ordered specific questions. Typical of those undertaking qualitative
research, I chose to conduct face-to-face semi structured interviews using an
interview guide to focus on some general questions. This type of interview
would allow those being interviewed to describe their experience, actions and
reactions before and after market deregulation in their own words. It also
provided the opportunity to capture their perceptions, opinions, feelings and
knowledge, providing valuable insights into their thinking about the
deregulation process (Patton, 2002, p. 4). My interest was in how those being
interviewed framed and understood market deregulation and how they
responded.

A semi-structured interview allows the interviewee to reflect upon their
experience in an informal and conversational manner that allows their
narrative to unfold in detail. The interviewee can thus respond to the
questions posed with a great deal of freedom. Semi-structured interviews
also allow the researcher flexibility during the interview. For instance, the
researcher can control the order of the questions, repeat a question if
misunderstood by the interviewee, ask for elaboration and clarification of
ideas, thoughts and experiences by prompting and probing, allow the
interviewee to digress and to also ensure that all responses are completed
(Bailey, 1994, p. 174; Bryman, 2001, p. 314; Minichiello, et al., 2008, p. 70).
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When compared to a structured interview, a semi-structured interview
requires more discipline and more creativity during the interview process as
the interviewee’s responses cannot be predicted. It also takes more time for
analysis and interpretation of the data than a structured interview (Wengraf,
2001, p. 5).

A face-to-face interview involves personal interaction between the researcher
and the interviewee and as such requires good co-operation, without which
the interview can be limited. During the interview process the interviewer
needs to carefully listen and interpret what is being said, decide whether to
further pursue elaboration or introduce the next question. The researcher
may find that on occasions an interviewee is reticent to share some areas
that the researcher would like to explore or be unwilling to elaborate on a
point of interest to the researcher.

3.7 Data collection
3.7.1 Personal experience with the dairy industry
As a dairy pasture agronomist with NSW Department of Primary Industries I
have more than 20 years experience in the conduct of field based research
for the Subtropical dairy industry. I have conducted small plot studies and
larger-scale grazing trials on co-operator farms investigating the
management of tropical and temperate grass pastures and other forages
within the Subtropical dairy region. I have also explored the use of seasonal
climate forecasts as a tool to assist dairy producers in managing their
feedbase.

Prior to undertaking this research I had been in frequent contact with dairy
producers, their service providers and members of dairy industry
organisations at events such as workshops, field days and industry meetings.
The intimate knowledge that I have of the Subtropical dairy industry meant
that I had an understanding of the complex nature of that dairy production
system and had developed relationships with a number of industry
stakeholders.

67

In contrast, my knowledge and understanding of the Murray dairy industry in
northern Victoria has been limited to a few farm visits in the recent past and
to meeting a few dairy producers and their service providers. I did, however,
understand that this industry was very different to the Subtropical dairy
industry particularly in terms of markets supplied and production systems. I
was also aware that the Victorian dairy industry, but not Queensland and
NSW, supported the deregulation of the Australian dairy market.

3.7.2 Sampling technique
The strategy I used in selecting interviewees was based on a combination of
purposeful and snowball sampling. Following discussions with my
supervisors, it was decided to interview a range of dairy industry
stakeholders who would have experienced deregulation from different
perspectives enabling a diversity of views to be captured. Interview
participants were selected, firstly, on the basis that they were involved in the
dairy industry prior to and after deregulation so that an insider’s perspective
would be obtained. While my intention was to obtain a cross-section of
people to interview I was also able to interview several key producers who,
on behalf of their fellow dairy producers, were critical to the negotiating
process with governments to deregulate the industry.

Interviewees were purposefully selected in order to cover a range of social
and demographic characteristics, such as annual milk production (above
average to below average) and type of production system (pasture based or
mixed ration system) as well as personal characteristics such as gender and
age to ensure there would be a cross-section. Milk processor and
government agents, and industry representatives were selected on the basis
they had experienced the period before and after industry deregulation.

The contact that I have had with the Subtropical dairy industry enabled me to
draw up a list of potential interviewees who would meet the selection criteria.
As well, during an interview a number of interviewees would suggest another
industry stakeholder whom they believed may hold a different viewpoint. I
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would follow up this recommendation to see if the potential interviewee met
the set selection criteria.

In the Murray dairy case study I initially contacted a work colleague who
suggested several Murray dairy stakeholders whom I could approach to
obtain a list of potential candidates for interview. Fortunately, one of the
Murray dairy contacts provided a comprehensive list of potential interviewees
across the industry. From this list I selected a cross-section of Murray dairy
producers and other industry stakeholders who met the same selection
criteria I used for the Subtropical dairy industry. As I was able to obtain
sufficient interviewees from the list provided I did not use the snowball
sampling technique in the Murray dairy industry case study.

Of the potential interviewees approached only one declined the offer of
interview. A total of 34 interviews were conducted: 23 interviews in the
Subtropical industry and 11 interviews in the Murray industry. The
Subtropical industry was taken as the major embedded case study with the
Murray industry to be used for comparative purposes. Interviews ceased in
either case study when I felt that no substantially different factual information
or viewpoints were emerging from the interviews: in which case I judged that
the amount of data I had collected was adequate (Neuman, 2000). That is, I
had reached the point of theoretical saturation (Bowen, 2008). In the case of
the Subtropical industry 14 dairy producers, four industry representatives,
four milk processors and three government agents were interviewed (Table
3.1). In the Murray industry study eight dairy producers, one milk processor
and two government agents were interviewed. Several of the dairy producers
were active in the industry organisation but I was unable to interview anyone
that held a senior position.
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Table 3.1 Characteristics of those interviewed for the Subtropical and Murray dairy
industries case studies.

Dairy industry

Interviewee

Attribute

14 dairy producers

11 male dairy producers, 4 were active as
industry representatives, and 2 had
recently retired dairy producers
3 female dairy producers of which 1 was
active as an industry representative

4 milk processor
agents

4 processor agents were currently
employed by their processor

2 industry
representatives

Both industry representatives were
engaged with dairy organisations

3 government
agents

2 recently retired and 1 remained
employed by the government

8 dairy producers

7 male dairy producers of which 4 were
active as industry representatives
I female dairy producer

I milk processor
agent

1 processor agent currently employed by
his/her processor

2 government
agents

1 retired but now private consultant, 1
currently employed by government

Subtropical dairy industry

Murray dairy industry

3.7.3 Interview process
For multiple case study research some structure is required in interviewing in
order to ensure cross-case comparability (Bryman, 2001, p. 315). To
structure the interviews I developed two interview guides: one for dairy
producers; and the other for milk processor agents, government agents and
industry stakeholders as outlined in Tables 3.2 and 3.3, respectively. The
same two guides were used for both embedded case studies. The intent of
questions in the interview guide was to enable me to answer key research
questions either partially or wholly.
70

Table 3.2 Interview guide for dairy producers

1.

Describe your current farming operation, your relationship with your milk
supplier, industry organisations and government agents.

2.

Describe your farm operation, your relationship with your milk supplier,
industry organisations and government agents in the years just prior to
deregulation.

3.

Were the changes you made a response to deregulation or were they due to
some other factor?

4.

Looking back, what do you think have been the long-term impacts of
deregulation?

Table 3.3 Interview guide for milk processor and government agents, and industry
stakeholders

1.

2.

In the years prior to deregulation what did you see happening on-farm
and with the processors? What was the effect of a regulated market on
the Subtropical dairy (or Murray dairy as appropriate) industry?

In the years after deregulation what have you seen happening on-farm
and with the processors? What has been the effect of a deregulated
market on the Subtropical dairy (or Murray dairy as appropriate)
industry?

3.

Were the changes that you have identified influenced by deregulation or
were they due to some other factors?

4.

Looking back, what do you think have been the long-term impacts of
deregulation?

5.

Conclusion, return to Q.3 to reiterate key changes, points of
clarification.
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It took several iterations to develop the most appropriate questions in the
interview guides. Initially, I had too many narrowly focussed questions. In
discussion with my supervisors I reduced the number and broadened the
scope of the questions. In having just a few key discussion items the
interview would be sufficiently open and flexible to allow the conversation to
yield a wide-range of factual information as well as allow the views and
insights of the interviewees to emerge. The interview prompts included
physical farm characteristics; working hours and employment; supply
arrangements with their milk processor; participation in group activities and
industry organisations; and other sources of income.

The interview questions were designed with some prompts including to allow
me to check and make sure I had gathered all the information that could
assist me in addressing the key research questions. In Appendix 1 I provide
the prompt guide. In using the interview guides I was looking for whether
changes that had potentially occurred such as in the production system,
income diversity, health and well-being, liveability, contractual supply
arrangements, niche marketing and influence of supermarkets were the
result of deregulation. I was also looking for the long-term effects such as
changes in farm viability, milk processor requirements, service provision,
resource availability, skills and training, swapping to another processor,
ability to negotiate milk price and milk price volatility.

In the first instance, potential interviewees were telephoned. During the
telephone call I briefly outlined my research study and invited them to
participate in my research. If they agreed to be interviewed I immediately
followed up the telephone call with an email confirming time, date and place
for the interview together with the informed consent form and information
sheet as attachments. A further email was sent in the week prior to the
interview date to confirm their availability and a telephone call was made in
the evening prior to the interview day to ensure their availability for the
following day.
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The interviews for the Subtropical dairy industry case took place from July to
mid November 2011 and the interviews for the Murray dairy case took place
in March 2012. I commenced the interview process with a pilot interview with
a person that I had known for some time as I had no previous experience in
face-to-face interviewing. The pilot interview was invaluable as it allowed me
to practise the technique of interviewing. I learnt to allow the interview
conversation to flow and to use probes when a point of interest that required
further clarification emerged. The prompt guide was useful for checking if an
area had not been covered while also allowing a short break in the dialogue
in which the interviewee had time to consider if he/she had some further
thoughts to contribute. I felt confident following the pilot study that my
interview guide was appropriate for addressing the research questions. Over
the interview period I did not alter the questions in the interview guide
although I found that a few prompts were not that relevant (relating to some
of the physical farm characteristics) and these were subsequently discarded.

In the interviews I found it necessary to be open to changing the order of
questioning in regards to question 1 and 2. Most of the producer interviewees
preferred to begin the interview by responding to question 2: beginning with
the years before deregulation and then moving towards present time. With
the producers I allowed the interview to flow as a narrative intervening with a
few prompts where necessary in the conversation. I found that many of the
Subtropical dairy producers had been deeply affected emotionally and
financially by the deregulation process even though they had received some
financial compensation. Most spoke at length of their views about the supply
chain post-deregulation and their relationship with their processor. Murray
producers were quite dismissive of deregulation as it had little or no impact
on them. In fact, it was obvious it was considered to be desirable. However,
in talking about what happened after deregulation Murray producers quickly
moved on without prompting from deregulation to talk of their experience of
the Millennium drought and its emotional and financial toll. The changes they
made in relation to the drought provided the context as to what type of
production system they now have.
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With the permission of participants all interviews were recorded using a
digital voice recorder. The median time taken for the interviews was
approximately 90 minutes. I also took some handwritten notes during the
interviews in case the digital voice recorder malfunctioned and also as a
means to summarise and confirm what the interviewee had been saying.

My case study has a retrospective element in that the participants have all
experienced an event that took place in the recent past. This means that I am
drawing on people’s ability to recall the past. There is the possibility that the
interviewees’ recollections of deregulation which took place more than a
decade ago may be unreliable. However, this was a major event in the
history of the Australian dairy industry and the repercussions from market
deregulation are still occurring today. I found that the interviewees could
provide a very detailed narrative in the lead up to deregulation and the
immediate post-deregulation period. I am in no doubt as to the accuracy of
their recollections. As well, I have my own extensive knowledge and
experience of the dairy industry and from my reading of the deregulation
literature.

3.8 Data analysis and interpretation
The analysis of the collected data was designed to assess the nature and
extent of the changes in the two regional dairy industries following
deregulation. This would allow a judgement to be made as to whether a
transformation had taken place in these regional dairy industries based on
the following definition adopted in this thesis (refer to Chapter Two, section
2.3.3).

Transformations are the result of restructuring a system’s components
and relationships, within and across multiple scales and domains
giving rise to an entirely new system based on different assumptions
and practices, i.e., the system has a new identity (G. Cumming et al.,
2005; D. Nelson, 2011; O'Brien, 2012).
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For this research study the data analysis was also designed to assess the
“fit” between the Subtropical and Murray industry case studies and resilience
thinking and transition theory conceptual frameworks as lenses to understand
the processes of transformation (de Vaus, 2001, p. 249). The analysis also
searched for other themes/concepts that emerged from the data that could
add to refining these theories: identifying strengths and weakness of the
theories in analysing case studies.

Analysis of the collected data involves exploring, categorizing and
interpreting. In the process of interpretation the researcher attempts to
achieve an understanding of an event as told by the interviewees (Corbin &
Strauss, 2008, p. 48). That is, I was interested in understanding the meaning
of what was being said as it related to the research questions. The analysis
of the case studies in this research was structured and purposeful. By
adopting a common framework I could then compare and contrast the two
embedded case studies where possible.

3.8.1 Initial processing of the raw data
The 34 recorded interviews from the case studies were downloaded from the
digital voice recorder and transcribed verbatim. The interviews were
transcribed by another person. I made the transcriber aware that the data
transcribed was confidential and that the transcription data must be stored in
a safe place in accordance with the approved Code of Ethical Standards set
out by the Charles Sturt Human Research Ethics Committee. The word count
for the interviews conducted in the two case studies was around 10,000
words which meant a large amount of data had been generated.

The analysis of the data was an iterative process, each time exploring the
data looking for the “underlying” meaning while at the same time becoming
more familiar with the data. This was an informal process of exploring the
data. Initially I read the interview transcripts for the major case study,
Subtropical dairy industry, making notations in the margin to gain a general
sense of what the interviewees were saying. I then re-read the text in the
transcriptions several times looking for key themes and also interesting
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actions that interviewees took or unusual thoughts that interviewees had
about other people and the industry, as well as for repetition and for anything
at odds with what others had said.

I then attempted to create a number of concept maps. Initially, I focussed too
much on the substance of the text and not the underlying meanings. After
several iterations in developing concept maps and with a little guidance from
my supervisors, I began to identify some of the meanings that were emerging
through my reading of the textual data (Patton, 2002, p. 5). By this stage I
was becoming quite familiar with the data.

On the suggestion of my supervisor I then summarised what I thought were
the key changes in the Subtropical industry post deregulation: changes in the
relationships between producers, between producers and their processor,
and other noted relationships; changes in dairy production system and the
characteristics of dairy producer; and, changes in the supply chain. I took
these concepts for the first coding of the transcribed data.

For the Murray industry case I followed a similar analytical process as
outlined above for the Subtropical industry to become familiar with the data. I
also looked for similarities and differences between the two studies in the
analysis process.

3.8.2 Analysis and interpretation
The next strategy was to begin a systematic analysis, an extensive process
of categorising and interpreting to develop a coherent picture of what took
place in the two regional dairy industries (Rossman & Rallis, 2012, p. 282).
Coding was used as a mechanism to reduce the vast amount of data that
was collected from the semi-structured interviews.

I used the software program, QSR NVivo 9.0 (Richards, 1999), in which
documents can be imported, stored and edited, and text from these
documents can be tagged and categorised. This program was used as an
organisational tool to impose order by categorising quotes from the interview
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data under codes. Interpreting and coding the data was an iterative process
of recoding and refining (Patton, 2002, p. 480). Tree nodes were created
such that major codes contained more refined branch nodes which gradually
built more complex groups of codes.
In my first coding of the Subtropical industry interview data I began with the
three previously identified concepts that I had inductively drawn from my
interpretation of the interview data: changes in relationships, changes in the
dairy production system and changes in the dairy producer as nodes. I then
further expanded on these concepts as well adding other ideas/concepts and
description that I identified from the interview data. The nodes and sub-nodes
from this first coding are presented in Appendix 2

I expanded the coding of the data to include more nodes and then added
more sub-nodes to develop a detailed description of the nature and extent of
the changes in the Subtropical dairy industry. The comprehensive exploratory
coding scheme is presented in Appendix 3. The changes in the relationships
within the Subtropical dairy industry were later categorised under changes in
social and power relationships as themes emerging from the data. The
changes in the farm operations were later categorised under the changes in
structure and practices while the attributes of dairy farmers were categorised
under culture in accordance with transition theory concepts (refer to next
section).

The next step in the analysis was to code using the transition elements of
structure, practice, and culture to organise the nature of the changes that
took place. According to transition theory these three elements are
fundamentally changed in a transformation (refer to Chapter Two). These
central themes were further broken down into sub-themes: the parts that
make up a regional dairy industry, that is, dairy producers, dairy production
system, milk processing sector, dairy industry organisation and dairy service
provision is presented in Appendix 4.
For example, culture and identity was a central theme which was broken
down into four sub themes: paradigm (world view; perspective), values
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(beliefs, attitudes, norms), way of life (lifestyle) and role of women. I
subsequently discarded the latter category as some women have always and
continue to be heavily involved in farm management while other women have
chosen to maintain their careers off-farm; this bears no relationship with
deregulation. In Box 3.1 two examples are provided which I categorised
under the central theme of culture then paradigm (world view, perspective).
Box 3.1 Examples of a slice of data categorised under the node: culture then under
sub-node: paradigm

Example 1: “They had to change from the mindset of existing in a protected situation where
the business ran and they made enough money to survive and raise their family to one where
they really had to start to look at developing contracts with processors, working out how they
bargain with processors, looking at terms of contracts and that was for most farmers
completely foreign.” (IO 1)

Example 2: “The dairy industry was based on co-operatives and that affected the whole
culture of dairying…farmers shared information, were united in what they did and they had a
strong joint voice…the previous 100 years was all about building up that co-operative
culture…a collective approach to things…The situation after 2000 changed around
completely...It has taken a long time I think for the farmers to realise that the culture has
completely changed.” (GA 1)

In this research I adopted the resilience thinking’s adaptive cycle and its
phases as a way of structuring the results from the case study in Chapter
Five. By employing the phases of the adaptive cycle with the three transition
elements I could describe the nature and extent of the changes and the
identified outcomes with the Subtropical and Murray dairy industries as these
industries moved from a regulated to a deregulated market system.

To assess the “fit” between the two regional dairy industries and the
resilience thinking and transition theory concepts (refer to Chapter Six) I
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revisited the data. For example, in applying a resilience lens I looked for key
variables that control a system: economic, environmental and social and the
potential critical threshold levels of these variables. This was important as in
resilience thinking it is the crossing of thresholds of key variable that can lead
to system transformation (refer to Chapter Two).

The analysis of the data followed a process of gradual refinement from what
the interviewees were saying towards a concern with the concepts of
resilience thinking and transition theory: from taking notations in the margins
of the text to generating codes then to considering the codes in relation to
theory concepts. Throughout the process of coding the data I was also
actively interpreting the data: reflecting on the significance of deregulation on
the lives of the people I had interviewed, how the codes were interconnected
and the importance of the findings in addressing the research questions and
the potential contribution it could make to the two theories of interest in this
research (Bryman, 2001, p. 399).

3.9 Methodological issues: validity and reliability
Reliability and validity are important issues, “because in them the objectivity
and credibility of (social scientific) research is at stake” (Silverman, 2004, p.
283). Reliability and validity (construct, internal and external, explained
below) are criteria that are used by quantitative and qualitative social
researchers to test the quality or “soundness” of their research designs
(Bryman, 2001, p. 29). Yin (2009, p. 40) also considers these research
quality criteria to be appropriate in judging case study design.

Validity is concerned with the interpretation of observations and in measuring
what is supposed to be measured (Silverman, 2010, p. 275). It is concerned
with being truthful by ensuring the integrity of the conclusions that are
generated from the research study (Bryman, 2001, p. 30). It is also
concerned with whether the concepts used are grounded in good theory.
Validity requires researchers to conduct their research study in a
“professional, accurate and systematic manner” which can be achieved by
clearly and openly describing the data collection procedure and interpretation
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(Sarantakos, 2013, p. 87). Further, probing and cross-checking in in-depth
interviewing are forms of validity checking (Minichiello, et al., 2008, p. 182).

External validity is concerned with the extent to which the findings from a
study can be generalized beyond the specific research context (Bryman,
2001, p. 40). It is most relevant for explanatory studies (Sarantakos, 2013, p.
101). The test for external validity has been of major concern for some critics
of case study research (Yin, 2009, p. 43). However, in using case studies as
the research method the researcher is concerned with how well theoretical
generalisations about a specific theory or theoretical proposition can be
generated from a real world situation rather than how well the findings can be
extrapolated beyond the context of a particular case (Bryman, 2001, p. 50; de
Vaus, 2001, p. 237).

Internal validity is concerned with the extent that the structure of a research
design enables unambiguous conclusions to be drawn from the research (de
Vaus, 2001, p. 28). It relates to how feasible or credible the research findings
are in being accepted by others. Yin (2009, p. 43), for example, suggests the
researcher address this by looking for rival explanations, creating logic
models, building explanations and using pattern matching.

Construct validity is concerned with “identifying correct operational measures
for the concepts to be studied” which according to Yin (2009, p. 40) is
challenging when using case studies. Strategies that Yin (2009, p. 42)
suggests that will increase construct validity are: use of multiple sources of
evidence, converging lines of inquiry and establishing a chain of evidence.

Reliability is concerned with dependency or consistency in terms of the
capacity to produce repeatable results (Yin, 2009, p. 45). That is, the findings
are not sensitive to the researcher, the research conditions or the participants
(Bryman, 2001, p. 29; Sarantakos, 2013, p. 88). This entails making the
research process transparent by describing the research strategy and data
analysis in detail and by clearly stating the theoretical position taken
(Silverman, 2006, p. 282). The goal of reliability is to minimise errors and
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biases rather than accuracy (Babbie, 2013, p. 148; Yin, 2009, p. 45).
Reliability in field research can be problematic in that it is often very personal
(Babbie, 2013, p. 325). The recording of interviews and careful verbatim
transcribing is a way of promoting consistency in the generated data.

Some qualitative researchers may use other terms such as “credibility”,
“trustworthiness” and “authenticity” in place of internal validity, “transferability”
for external validity and “dependability” for reliability (Bryman, 2001, p. 272;
Sarantakos, 2013, p. 86). Those qualitative researchers interested in
authenticity, for example, are concerned with “giving a fair, honest and
balanced account of social life from the viewpoint of someone who lives it
everyday” (Neuman, 2000, p. 171). Bryman (2001, p. 276) sums up the issue
of quality criteria for qualitative research by saying that most qualitative
researchers would regard their “accounts as one of a number of possible
representations rather than as definitive version of social reality”.

Issues of validity and reliability were carefully considered and addressed in
the research method chosen, the use of social theory, the data collection
procedure, analysis and interpretation of the large amount of data collected.
For instance, I chose a single case study as my research method but chose
to embed two sub cases. This allowed for greater breadth to the analysis by
providing the opportunity to explore similarities and differences between the
sub cases. In the analysis of the data I used resilience thinking and transition
theory as lenses to understand the process of transformation allowing the
findings to be generalised beyond the specific context of this research. I
attempted to clearly describe the process in selecting particular interviewees
and in the conduct of the face-to-face interviews. I understood the need to
reach saturation point in the data collection of each sub case. That is, when I
realised that no new information was emerging from the interviews. The
analysis and interpretation of the data was an iterative process that was
undertaken in a systematic manner: from a general overview to exploring
specific criteria. I conducted each interview in a professional, respectful and
systematic manner. A digital voice recorder was used to record the interview
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and the collected data was transcribed verbatim ensuring there would be
minimal errors.

3.10 Ethical considerations
Social research should conform to ethical standards which are based on
moral principles. Important considerations in the conduct of ethical social
research include ensuring that participation is voluntary, participants are fully
informed in giving their consent, participants are protected from harm, the
anonymity of the participants is protected and that the participant’s responses
remain confidential (de Vaus, 2001; C. Marshall & Rossman, 1999, p. 83).
The Charles Sturt University Human Research Ethics Committee approved
my research proposal, ‘Transformative change in contemporary Australian
agriculture’, protocol number 410/2012/05. This research was conducted in
accordance with the Code of Ethical Conduct set out by the Charles Sturt
University Human Research Ethics Committee.

The principle of voluntary participation requires that potential research
participants need to be explicitly told that they are not required to participate
if they do not wish to so. Furthermore, the researcher needs to stress to
participants that they are free to withdraw from the study at any time or can
decline to answer any particular question (de Vaus, 2001, p. 85).

Crucial to the ethical conduct of research is obtaining the informed consent
from all participants in the research. Informed consent formalises “the ethical
norms of voluntary participation and no harm to participants” (Babbie, 2013,
p. 64). In order to address the principle of informed consent I had to be
convinced that each participant clearly understood the purpose and nature of
the research study and its basic procedures and the use to which the
interview data might be put. I also gave my credentials and a brief synopsis
of my work history. Finally, I assured each participant that their identity and
privacy would be protected and that the interview would be conducted in an
open and honest manner (Rossman & Rallis, 2012, p. 75).
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The process I used to ensure that participants were fully informed and able to
freely give their consent to participate began with a telephone call to inform
the potential participant as to whom I was and the nature and subject of the
research concluding with a verbal agreement by the participant to be
interviewed. This was followed up immediately with an email with two
attachments: a detailed information statement (Appendix 2) outlining the
purpose of the research and the interview process and an interview consent
form (Appendix 3) for their information. Before an interview commenced I
clarified any points that the participant raised in relation to the contents of the
information sheet. I also reassured the participant that their involvement was
voluntary, that they could withdraw from the study at any time without
prejudice, that the contents of the interview were confidential and their
anonymity would be protected. As far as possible I sought to protect their
interests and wellbeing. Their consent to be interviewed was formally given
by their signing a consent form prior to the commencement of interview.
During the interview participants were free to request that the recording of the
interview be terminated. Although I had known some of the interviewees for
some time I found that once the actual interview began, the conduct of the
interview was the same as for those I was meeting for the first time.

The anonymity and confidentiality of participants was protected by allocating
each participant with a unique alpha-numeric code thus avoiding a possible
situation in which a participant could potentially be identified. When direct
quotes from the transcribed data and other material are presented in this
thesis it is not accompanied by any identifying information other than a
participant’s unique code. The prefix DP refers to dairy producer, MP refers
to milk processor agent, GA to government agent and IO to industry member.

Applying the principle of no harm to participants was to ensure that their
identity would not be disclosed to the public. The electronically stored
interview data was protected by passwords to maintain the confidentiality of
the interviewees and their record of interview. During the course of the
interview I was conscious that the interviewee would not be embarrassed or
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humiliated and that I was respectful and courteous throughout the interview
process.

In my research practice I have followed the ethical guidelines outlined in the
ethical code of conduct. In particular, I believe I acted thoughtfully and
respectively toward the interviewees during the conduct of the face-to-face
interviews.
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Chapter Four
Background to case study
“The linchpin of neoliberal ideology is the belief that open, competitive, and
unregulated markets, liberated from all forms of state interference, represent
the optimal mechanism for economic development” (Brenner & Theodore,
2002, p. 350)
4.1 Introduction
Deregulation of the Australian dairy market completed on 1 July 2000
represents an attempt by governments to deliberately restructure an industry
in the belief that it would lead to a more economically efficient and globally
competitive industry, irrespective of the social and environmental
consequences (Vanclay, 2003). Post World War II, the nature and extent of
the changes in Australian and state government regulations has substantially
determined the structure and operating environment of the dairy industry in
Australia. This chapter provides background to my selected case study,
“Market deregulation of the Australian dairy industry in the year 2000” by
outlining the legislative history of dairy marketing in Australia. It follows with a
description of the Australian dairy industry and the two selected regional
dairy industries chosen in this research; the Subtropical dairy industry and
the Murray dairy industry. The sources of information drawn on in this
chapter include publications from Dairy Australia, state and Australian
government reports, and the dairy deregulation literature.

4.2 Australian dairy policy: from paternalism to neoliberalism
Globally, dairying has been one of the most protected industries and,
historically, the Australian dairy industry was no exception (Australian
Competition and Consumer Commission, 2001). Australian governments’
rural policies have in the past been concerned with assistance, orderly
marketing, industry protection and support for co-operatives as opposed to
promoting competition, enterprise and efficiency (Pritchard, 1999). These
rural policies were replaced in the 1980s when the Australian government
embraced neoliberal ideology as the platform for political decision-making,
implementing a laissez-faire approach to economic management (Vanclay,
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2003). The argument presented by governments was that Australia had a
competitive advantage in agricultural production. In the belief that unfair
trading strategies and protectionist policies of the European Union and USA
would be removed in the future Australia would be better placed if it
restructured early to improve economic efficiency. One strategy used by
government to accelerate the change process was to implement a structural
adjustment scheme to encourage marginal producers to exit agriculture
without concern for the welfare of those leaving, nor the needs for those
remaining. In effect, neoliberalism privileged efficient economic performance
above social equity representing a fundamental shift in rural policy (Tonts &
Jones, 1997).

The Australian dairy industry has an extensive history of government
regulation in the sale of milk and of intervention through providing financial
assistance to the industry as summarised in Table 4.1. Prior to deregulation
on 1 July 2000 the key features that shaped the Australian dairy industry
were the regulated control by each state government of their liquid milk
sector, the Australian government managed Domestic Market Support
Scheme for the manufacturing milk sector, the distinction made between the
higher valued liquid milk and the lower valued manufacturing milk, and the
disparity in prices paid to producers for liquid milk between states (Australian
Competition and Consumer Commission, 2001, p. 5; Harris, 2005, p. 5).

With the dismantling of all government regulatory controls and support that
underpinned the dairy industry on 1 July 2000 the Australian milk market
would now be fully commercialised: open, competitive and free of any market
constraints. Deregulation would “unlock the industry’s potential creating a
national dairy industry, with a market focus and common goals” according to
one submission to the Senate Rural and Regional Affairs and Transport
Reference Committee (1999, p. 19).
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Table 4.1 Marketing and legislative history of the Australian dairy industry 1970-2000
Date

Event

Consequence for
manufactured milk
industry

Consequence for
liquid milk industry

1970s

Individual states legislate
to regulate liquid milk
market
Britain enters European
Economic Community

Excess liquid milk to
manufacturing at significantly
lower price
Loss of UK market access;
seeks access to cheaper
markets; significant fall in
milk price, severe impact on
industry
Further pressure for change;
phase-in of NZ
manufactured imports
Subject to international
market volatility; incentive for
change to remain
competitive

Quotas issued to ensure
supply meets demand,
guaranteed milk price
No significant effectguaranteed milk price

1973

1983-1992

Free trade agreement
with NZ (ANZCERTA)

1986-1992

Kerin Plan-phase down
in Domestic Market
Support Scheme (DMSS)
(44% above world parity
prices to 22%)
Crean Plan-further phase
down in DMSS (22 to
10%), then removed in
compliance with World
Trade Organisation
DMSS complies with
WTO

1992-1995

1995-2000
1995

30 June
2000
1 July 2000

National Competition
Policy to remove
restrictions on
competition; reviews all
state legislation with
regard to net public
benefit test. Section 92
Australian Constitutionmust be free trade across
states
Simultaneous removal of
DMSS legislation and
state liquid milk
legislation
Restructure package to
move dairy farmers to a
commercial market

No significant effectguaranteed milk price, no
incentive for change
No significant effectguaranteed milk price, no
incentive for change

Further exposed to
No significant effectinternational market volatility; guaranteed milk price, no
increased incentive for
incentive for change
change
Continued phased down of
support to zero, ongoing
rationalisation of industry
Commercial pressure by
Victorian milk manufacturers,
who claim competition and
interstate trade impeded,
supported by their milk
producers

No significant effectguaranteed milk price, no
incentive for change
Liquid milk market system
fails public benefit test in
Victoria, all states agree
to remove regulations

Removal of DMSS underpins
development of strong
export manufacturing
industry
Payment to Victorian dairy
producers average $72,000

Liquid milk industry fully
exposed to commercial
domestic market forces
Payment to NSW &
Queensland producers
averaged $120,000

The decision to completely deregulate the dairy industry was announced nine
months before implementation which gave dairy producers, in particular, a
short timeframe in which to prepare their response to such a substantial
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change in their operating environment (Harris, 2005). Indeed, in their findings
the Senate Rural and Regional Affairs and Transport Legislations Committee
(1999, p. 170) noted there was a serious concern that the control regulation
had provided would “shift to processors and large retailers who would then
be able to dictate terms to the industry and marketplace”.

In the 1970s the Australian state governments established individual
statutory authorities to control the supply of liquid milk from the vat to the
consumer through complex market access arrangements and pooling
systems (Australia. Parliament. Senate. Rural and Regional Affairs and
Transport References Committee & Woodley, 1999, pp. 19-63). These
authorities regulated liquid milk production and quality, restricted interstate
trade, and set the price paid to farmers, the margins for processing and
distribution, and retail prices (Parker, Woodford, & Woods, 2000). The
regulatory regime for liquid milk was retained at the farm-gate until 1 July
2000 whereas regulation beyond the farm-gate was gradually removed from
1990 (Australia. Parliament. Senate. Rural and Regional Affairs and
Transport References Committee & Woodley, 1999, p. 6).

The price of manufacturing milk was determined by the processors and,
unlike the trade in liquid milk; the interstate trade of manufactured milk
products was unrestricted. The Australian government provided support for
manufactured milk through restricting imports and substitutes and price
support through such schemes as the Domestic Market Support Scheme
(DMSS) which was gradually reduced during the 1980’s and 1990s with the
support of the two major milk processing companies and the Australian Dairy
Industry Council (ADIC) chaired by Pat Rowley (Australia. Parliament.
Senate. Rural and Regional Affairs and Transport References Committee &
Woodley,1999, p. 24).

Prior to Britain’s entry into the European Economic Community (EEC) in
1973, Australian dairy farmers had privileged access to the UK market to
supply butter. Australian and state government policies at this time were
paternalistic in that market arrangements were “orderly”, dairy producers
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received “fair” and equal prices for their milk and rural cooperatives and
communities were supported by government intervention (Pritchard, 1999;
Pritchard, 2005a). With Britain’s entry into the EEC the Australian dairy
industry’s preferential access to the UK markets ended resulting in a period
of severe economic crisis for the dairy industry. Access to new, though
cheaper markets in Japan, South-east Asia and the Middle East was sought
and with a concomitant fall of 30% in the farmgate milk price, producers
exited the industry (Pritchard, 2005a).

In the mid 1980s the emergence of neoliberal ideologies in the developed
world shifted Australian agricultural policy from supporting a controlled
market system to promoting market liberalisation in line with the Australian
government’s advocacy for eliminating subsidies and domestic support
schemes for agricultural sector at the World Trade Organisation (Pritchard,
2005b). The introduction of the “Kerin Plan” (1986) followed by the “Crean
Plan” (1992) saw the beginning of a series of steps to make the dairy industry
internationally competitive and to phase down support to the industry
(Margetts, 2007). One outcome was to promote industry rationalisation,
particularly, in the processing sector which resulted in a wave of mergers as
processors sought to achieve economies of scale. As a result of this
consolidation in the processing sector, Bonlac Foods and Murray-Goulburn
Co-operative accepted half of the milk produced in Australia and accounted
for 70% of dairy export production (Australia. Parliament. Senate. Rural and
Regional Affairs and Transport References Committee & Woodley, 1999, p.
6; Parker, et al., 2000). The commercial pressure for deregulation was driven
by these leading processors and as Ross Greenaway, Milk Supply Manager,
Murray-Goulburn Co-operative (1999) stated in their case to the Senate
Rural and Regional Affairs and Transport Legislation Committee:

“Murray-Goulburn wants a national, not a state-based industry, that is
internationally competitive at all levels-farm, factory, distribution and
marketing-and this can only be achieved through deregulation.”

89

The two Victorian based co-operative processors (Bonlac and MurrayGoulburn), with the support of the United Dairyfarmers of Victoria believed
that regulations were holding back the opportunity for the Victoria dairy
industry to improve productivity, and in turn, hurting the industry’s
international competitiveness and ability to increase the sale of manufactured
milk products in the domestic market. No other state or other dairy farmer
organisation supported the proposed market milk deregulation. The ADIC,
however, came to view that deregulation was inevitable and focussed on how
deregulation should proceed. (Australia. Parliament. Senate. Rural and
Regional Affairs and Transport References Committee & Woodley, 1999, p.
38; Cocklin and Dibden, 2002).

The other driver for deregulation that arose in the 1990s was the need for the
dairy industry to comply with the National Competition Policy (NCP) and its
restrictive competition legislation (including the abuse of market power and
market-fixing) (S. Smith, 2001). Like the trade policy reforms of the 1980s,
the NCP legislation in 1995 centred on increasing the competiveness of all
Australian sectors whether government or privately owned. In 1992 the
Australian Labour Prime Minister, Paul Keating wrote in his One Nation
statement:

“It is no accident that Australia’s most efficient and commercially
successful producers have been those which have been subject to
strong competition. And the most stringent competitive standards are
those in world markets….

Suppliers of good and services which are protected from international
competition…are not subject to the pressures which ensure efficient
management and production techniques…” (S. Smith, 2001).

The intent of the NCP was influenced by the thinking that increasing resource
use efficiency requires competition amongst producers of goods and services
whereas providing protection reduces the incentive to reduce costs and
prices and to use resources efficiently (S. Smith, 2001). For the consumer,
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the NCP would give choice by enabling them to freely choose between
products and suppliers, and where similar products were available then lower
prices could be expected.

The NCP legislation required state governments to reform any anticompetitive legislation that failed a “public interest/public benefit” test; that is,
the benefits to the community had to outweigh the costs. Legislation
underpinning the state dairy marketing arrangements was considered to be
potentially anti-competitive. In reviewing their dairy market legislation the
Victorian government found that it failed such a test and, as a result,
deregulation of that state’s dairy industry would take place on 1 July 2000. As
a consequence of Victoria’s decision to deregulate and the market power that
it could exert as the largest milk producing state, the other states were forced
to follow and deregulate their dairy industries. This led to establishment of a
nationally deregulated dairy market from 1 July 2000.

“On July 1 Australian dairy farmers, dairy processors and
supermarkets will awake to a totally deregulated industry.
State borders will be irrelevant, quotas, levies, and set prices
for drinking milk will disappear, and interstate movement of
milk will be unrestricted. As a result a staggering one-third of
producers could be forced out of dairying” (Courtney, 2000).

While shifting to an unregulated market was considered beneficial to the
industry in the longer-term and in the interest of the wider community, the
social cost to dairy producers and their communities was expected to be
immediate and severe. Systemic change as always brings about winners and
losers, and dairy deregulation was no exception.

“One of the tragedies in this whole dairy deregulation
debacle is that few of the players (dairy farmers, retailers,
processors and government legislators) stop to think of how
it all fits into the goals of our society” (Australia. Parliament.
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Senate. Rural and Regional Affairs and Transport
References Committee & Woodley, 1999, p. 123).

To coincide with the simultaneous deregulation across all states and at the
request of the Australian Government the ADIC developed a restructure
package for the industry to offset the anticipated fall in farm income and to
smooth out the deregulation process. That is, to enable change with minimal
social and economic disruption: minimise the risk of more farmers leaving the
industry than was necessary, minimise the impact on dairy communities and
farmers would have a choice to continue dairying and become more efficient
or leave the industry with dignity. The package consisted of a $1.25 billion
upfront payment to all dairy farmers with an average payment of $72,000,
$143,000 and $104,000 in to Victorian, NSW and Queensland farmers,
respectively (Australia. Parliament. Senate. Rural and Regional Affairs and
Transport References Committee & Woodley, 1999, p. 142-147).

The Victorian dairy industry is based on a low cost/low milk price seasonal
production system where milk is produced for manufacturing dairy products
for the export market. In contrast, the dairy industries in NSW and
Queensland are based on a high cost/high milk price year-round production
system substantially for the domestic liquid milk market. A fall in the milk
price would have a greater impact on NSW and Queensland than in Victoria.
In the first year of deregulation the average farm gate milk price fell by
around 26% in NSW and Queensland compared with a 3% drop in Victoria
(Australian Bureau of Agricultural and Resource Economics, 2001). Not
surprisingly, with the immediate and dramatic fall in farm income, farm
retirements in NSW and Queensland accelerated with a concomitant fall in
milk production in those states. As a consequence, the scale of factory
throughput declined, substantially threatening the survival of dairy dependent
communities (Sheldrake & NSW Agriculture & Dairy Deregulation Impact and
Assessment Committee, 2001). In south-east Queensland an economic
analysis showed that in the first year of deregulation the regional gross
domestic product was reduced by $76 million representing a 20% reduction
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in contribution by the dairy industry with an associated loss of 300 full time
positions (Harris, 2005, p. 56).

For the consumer, deregulation meant there was increased choice as
processors expanded their supply area and increased their product range. As
Parker (2002) noted, processors and retailers were also beginning to exert
greater control over the liquid milk market. The supermarket Woolworths, for
instance, announced immediate price reductions of up to 27c/l for its
homebrand milk (Harris, 2005, p. 30). In contrast to the impact of
deregulation on the liquid milk market the impact on the performance of dairy
exports was limited as there was a strong rise in world prices in 2000-01
(Harris, 2005, p. 34).

Some NSW and Queensland dairy producers believed that deregulation
would simply be another incremental change that would be best managed by
applying the same operating principles or paradigms that had previously
been effective. As Sheldrake (2001) summarised, this involved an attempt “to
try to ride it out for a while” in the hope that conditions would improve.
However, as Parker (2002) concluded, many of the changes essential to
operating in an open market system required a fundamental shift in the
mindset of those involved. Restructuring is a complex process that takes
place within an economic, social and environmental context in which
economic and non-economic factors influence producers’ decision-making in
regards to the farm and family (Tonts & Jones, 1997)

4.3 Australian dairy industry
In 2011/12 the Australian dairy industry produced 9.5 billion litres of milk with
a farm gate value approaching $4.0 billion ranking it third by value of
production amongst Australian agricultural industries (Dairy Australia,
2012a). The Australian industry is based dairy farms that are owneroperated. These family operated dairy farms are predominantly based on
grazing pastures and forages supplemented with grain and other
concentrates; feedlot-based dairying and corporate dairy farms are the
exception.
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In the decade prior to deregulation in 2000 the industry experienced
increased production growth with an average 6% increase annually
associated with a steady rise in production per farm and per cow (Margetts,
2007, p. 30). However, a decade after 2000 when the industry produced 10.8
billion litres growth has stalled although the value of farm production has
been maintained (Table 4.2) (Dairy Australia, 2011a).
Table 4.2 Long-term trends in the Australian dairy industry (Dairy Australia, 2011a)
1980

1990

2000

2011

5.4

6.3

10.8

9.1

Dairy Cows (‘000)

1,880

1,650

2,170

1,600

Farm numbers

21,990

15,400

12,900

6,880

$3.3

$3.1

$3.8

$3.9

$1.0

$0.6

$3.5

$2.7

Milk production (b litres)

Value of farm production
($b)
Export value ($b)

At deregulation, more than 50% of total milk production was exported
representing 12% of the world dairy trade, chiefly to Japan, south-east Asia
and Asia (Dairy Australia, 2011a). At present time, the percentage of total
milk production for export is slightly lower at 45% representing 8% of world
dairy trade.

As it was in 2000 and is now, Victoria is the principal dairying state with 65%
of production followed by New South Wales (NSW) at 11% and Queensland
at 5% (Dairy Australia, 2011a). In the decade since 2000 the dairy industry
has been characterised by a sharp decline in farm numbers reflecting the
long-term trend in agriculture in developed countries. In the period from 2000
to 2005 the number of dairy farms decreased by 22% and from 2005 to 2010
the rate of decrease was even higher at 26% (Dairy Australia, 2011a). The
decline in farm numbers and milk production has, however, varied between
states as shown in Table 4.3 with the greatest decline in Queensland
followed by NSW and then Victoria.

94

Table 4.3 Change in farm numbers and milk production for the states of Victoria, NSW
and Queensland from 1999/00 to 2010/11 (Dairy Australia, 2012a)
Victoria

NSW

Queensland

No. of farms

1999/00
2010/11

7,810
4,590

1,750
810

1,550
600

Milk production
(million litres)

1999/00
2010/11

6,870
5,910

1,400
1,050

850
485

Although farm numbers have substantially declined the average herd size
and production per cow have increased as shown in Table 4.4.
Table 4.4 Change in average herd size, milk production per cow and per farm for the
states of Victoria, NSW and Queensland from1999/00 to 2010/11 (Dairy Australia, 2012a)
Victoria

NSW

Queensland

Average herd size

1999/00
2010/11

176
220

164
242

126
163

Milk production per
cow (litres)

1999/00
2010/11

4,990
5,840

4,800
5,200

4,350
4,970

Milk output per
farm (million litres)

1999/00
2010/11

0.88
1.28

0.80
1.26

0.55
0.81

In 1999/00 the average Australian farmgate price for liquid milk and
manufactured milk was approximately 47 c/l and 21 c/l, respectively
(Australian Competition and Consumer Commission, 2001). In 2011/12 the
average farmgate price paid for liquid and manufactured milk in Australia was
around 46 c/l and 35 c/l, respectively (Dairy Australia, 2012b). Since
deregulation the price received for liquid milk at the farmgate has fluctuated
according to the demand for milk by the processors. The liquid milk price at
the farmgate is based on a complex structure that includes payments related
to meeting milk quality and component specifications as well as incentive
payments for volume to encourage out of season supply. The farmgate price
for manufacturing milk is driven by international commodity prices and is, in
general, less than for liquid milk. As the leading milk processor/manufacturer
in Australia the Murray-Goulburn Co-operative in effect sets the benchmark
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price for milk prices paid by the milk processors to their producers (Dibden
and Cocklin, 2010).

In the decade prior to deregulation there was substantial rationalisation in the
milk processing/manufacturing sector that resulted in five milk co-operatives
managing around 70% of Australian milk production. By 2010/11 a mixture of
publicly listed companies including Warrnambool Cheese and Butter, Bega
Cheese Limited; private companies including Regal Cream and Burra Foods;
and the multinational companies Fonterra (New Zealand), Kirin Holdings
(Japan) and Lactilis (France) were involved in the processing/manufacturing
of almost 70% of the Australian production (Dairy Australia, 2012a). The
Murray-Goulburn Co-operative, the largest farmer-owned co-operative,
receives almost 30% of the remaining national production concentrating on
manufacturing for export. The multi-national Kirin Holdings (operating as Lion
Dairy & Drink) and Lactalis (operating as Parmalat) dominate the processing
of liquid milk for the domestic market with Norco, a small co-operative in
northern NSW and the only other remaining co-operative in Australia also
processing milk.

In 2002, it was estimated that the two major Australian supermarkets,
Woolworths and Coles, had a combined market share of 76% of the national
grocery sales indicating the strength of this duopoly (Jacenko & Gunasekera,
2005). A major trend since deregulation has been the upward trend in milk
sales in supermarkets which reached 53% in 2011/12 (Dairy Australia,
2012a). In 2000 generic house brand milk represented around a quarter of
supermarket sales; currently, generic house brand milk accounts for around
half of supermarket sales (Dairy Australia, 2011b).

The increasing concentration in the sale of milk, and increasingly so as
generic house brand milk, within the supermarket duopoly has important
implications for the dairy supply chain: placing additional pressure on the milk
processors and dairy producers. The ability of the supermarkets to take
control of the supply chain was demonstrated within months of deregulating
the dairy market. One of the first actions taken by Woolworths and Coles was
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to negotiate new contracts with the processors to supply generic house brand
milk. In their intensely competitive bid to win these lucrative supermarket
contracts the price offered by the processors was considerably below the
tender price before 2000 (National Competition Council (Australia), 2004). In
turn, the processors in an attempt to recover their lost margins offered their
suppliers a much reduced milk price. Australian consumers were the early
beneficiaries of the intense rivalry between milk processors and between the
supermarkets. At the same time dairy producers were exiting the industry
and those remaining became price-takers for their milk (Australian
Competition and Consumer Commission, 2001).

The competition between the two major Australian supermarkets for market
share has continued to intensify as these supermarkets announce new
marketing strategies with flow-on effects to processors and producers. In
January 2011 there was an outbreak of “milk price wars” as one of the major
supermarkets reduced their generic branded milk to $1 a litre. The other
major supermarket then followed suit. Most recently, one of the major
supermarkets announced a pilot study to source milk directly from farmers
while the other announced an agreement with the milk cooperatives, MurrayGoulburn and Norco, to supply their generic branded milk. These latest
strategies are being used by the supermarkets “to build trust” with consumers
by demonstrating that they do value their producer suppliers.

4.4 Subtropical dairy industry
The Subtropical dairy industry extends along the east coast of Australia from
Kempsey, NSW (31.08°S, 152.83°E) to the Atherton Ta blelands (17.27°S,
145.48°E) in far north Queensland (as shown in Figu re 4.1).
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Figure 4.1 Location of Subtropical dairy industry in Australia, indicating the case study
area of northern New South Wales-southeast Queensland

The industry is concentrated around southeast Queensland and northern
NSW with smaller pockets along the Queensland coast and inland on the
Atherton Tablelands. The industry is situated within the subtropical climatic
zone that is characterised by warm wet summers and cool dry winters (see
Figure 4.2 and 4.3).
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Figure 4.2 Long-term mean maximum monthly and mean minimum monthly
temperatures (°C) for Casino (28.85°S, 153.05°E) located near Lismore in northern NSW

Figure 4.3 Long-term median monthly rainfall (mm) for Casino (28.85°S, 153.05°E)
located near Lismore in northern NSW
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The Subtropical dairy industry is characterised by family-owned and operated
dairy farms producing for the domestic fresh milk market. In supplying this
market the milk processors require that dairy production systems produce
milk year-round, with relatively even production across the months of the
year: known as a flat line production (McKenzie, 2013, p. 2).

This study was based in northern NSW and south-east Queensland (SE
Queensland) where dairy production is reliant on rainfall and, commonly,
supplemented with irrigation in the drier winter-spring period. Around the time
of deregulation the average farm milk output in the study area was around
0.64 million litres from an average herd of 127 cows (National Competition
Council (Australia), 2004). Currently, the average farm milk output stands at
1 million litres from an average herd of 177 cows. (Dairy Australia, 2011b).

Production is predominantly based on grazing a two pasture system: lower
quality permanent tropical grasses provide feed over summer-autumn and
higher quality annual temperate grasses are sown to provide feed for winter–
spring. In addition, maize and sorghum are often grown over summer as
conserved fodder to fill feed gaps, particularly, in late autumn when the
growth of the tropical grasses decline and the temperate grasses are
establishing. There is a high dependence on supplementary purchased feeds
which is the largest single input cost item (McKenzie, 2013, p. 14). Grains,
concentrates and by-products are fed to increase production per cow and to
help maintain production when pasture is in short supply. Currently, the
average grain fed per cow is more than 1.9 tonnes per cow per lactation
which is around double that fed in 2000. Intensive feedlot-based dairying, in
which a silage-based mixed ration is fed out on a designated area, is
confined to a small area in SE Queensland. Milk production per cow
increases with intensification with cows in feedlot based systems producing
2,000 litres more milk compared to cows in pasture-based systems (7,100 vs.
5,100 litres per cow, respectively) (Chamberlain, 1993, p. 7; Murphy &
Simpson, 2013, p. 8).
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The milk processing sector in the Subtropical industry is controlled by two
major processors owned by multinational food companies, Lion Dairy and
Drink (Kirin Holdings) and Parmalat (Lactalis). These two processors
compete for large volume contracts to supply milk to the major supermarkets,
Woolworths and Coles. A smaller milk co-operative, Norco, located in
northern NSW produces its own branded milk. Market forces and the
substantial loss in manufacturing capacity by the milk processors following
deregulation means that the processors are unable to deal with milk supply
over and above the market’s demand for fresh milk (McKenzie, 2013, p. 3).

Milk price volatility has been a constant concern for subtropical dairy
producers since deregulation. Milk payments to producers can vary
significantly with processors offering incentive and imposing penalty
payments in relation to milk quality, milk component and out-of-season
supply. Volume inducements and restrictions are also enforced to meet the
processor’s flat line demand for milk and to ensure the operational efficiency
of their processing plants.

In 2012, only about 38% of the Subtropical dairy producers in the area
bounded by this research study were found to be positive about the future
with concerns regarding security of market access and adequacy of returns
from the “$1” litre milk price war which has continued between the
supermarkets, Woolworths and Coles (Spencer, 2013, p. 15). This
undermining of producers confidence has left many producers unwilling to
make further investments in their business. This is in contrast to several
years earlier when there was a milk shortage and producers were receiving
higher milk prices with unlimited volume supply. In this situation, 80% of
producers were confident about the industry’s future with many making
substantial capital investments in their business (Spencer, 2013, p. 15).
Without a manufacturing capacity the challenge for the Subtropical dairy
industry is for producers and processors to match the supply and demand for
fresh milk.
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4.5 Murray dairy industry
The Murray dairy industry is situated along the Murray River in northern
Victoria and southern NSW extending from the east of Albury, NSW (36.08°
S, 146.91° E) to the west of Swan Hill, Victoria (35.33° S, 143.55° E) (as
shown in Figure 4.4).
Figure 4.4 Location of Murray dairy industry in Australia, indicating the location of the
case study area in northern Victoria

The Murray dairy industry is situated in a climatic zone that is classified as
semi-arid; characterised by hot dry summers and cold wet winters (see
Figures 4.5 and 4.6). The industry is highly reliant on the availability of low
cost irrigation water to maintain a production system that is a much lower
cost model compared to that of the Subtropical dairy industry. Milk production
in this regional industry is expected to increase in 2011/12 after five years of
low water allocation and poor seasonal conditions associated with the
Millennium drought in which milk production fell by 30% (Dairy Australia
2010).
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Figure 4.5 Long-term mean maximum and mean minimum monthly temperatures (°C) for
Tatura (30.44°S, 145.27°E) located near Shepparton in northern Victoria

Figure 4.6 Long-term median monthly rainfall (mm) for Tatura (30.44°S, 145.27°E)
located near Shepparton in northern Victoria
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The Murray dairy industry is one of the largest dairying regions in Australia
with 1840 dairy farms in 2010/11 producing 1.85 billion litres of milk (20% of
Australia’s milk production) (Dairy Australia, 2011b). Currently, the average
farm produces 1.88 million litres from a herd of 287 cows compared with 0.84
million litres at the time of deregulation (Dairy Australia, 2011b). In recent
years around 50% of farms were producing an even supply of milk yearround with 28% producing milk for a spring seasonal peak (the traditional
system) and the remainder producing milk for an autumn and spring peak.

The Murray industry is principally based on manufactured milk products such
as cheese, butter and milk powders for export. In supplying milk to an export
market the milk price paid to Murray dairy producers by the dairy
manufacturers is strongly influenced by international trade policy which
includes changes in market access and export subsidies, the value of
Australian dollar and fluctuations in the global milk price. Milk price volatility
within this industry has meant that Murray producers have had to manage
periods of relatively weak milk prices. This has driven Murray dairy producers
to continually improve farm performance (Harris, 2011).
The industry has a large processing and manufacturing sector centred on
Shepparton with 14 factories employing 3500 people (Murray Dairy
Incorporated, 2011). Murray-Goulburn Co-operative remains the largest
intake of milk for manufacturing in the region. After deregulation Bonlac
Foods was acquired by Fonterra (New Zealand). Tatura Milk has been
acquired by Bega Cheese. There is continued pressure on the milk
manufacturers to be innovative in product development, adopt advanced
processing technologies and improve economic efficiency so that they
remain competitive in the global dairy market. This has also provided the
opportunity for Murray producers to continue to increase their milk output.
The Murray dairy manufacturers have also introduced price incentives and
penalties for milk quality and milk components enabling them to supply
higher valued products while the producer can take advantage of being paid
a higher price. There is also a small fresh milk sector with producers
supplying to Lion Dairy and Drink.
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This study was based in the irrigation districts of northern Victoria where 90%
of the Murray dairy industry’s milk is produced (Murray Dairy Incorporated,
2011). Dairy production in the study area is based on grazing an irrigated
pasture system: perennial ryegrass/white clover which provides feed yearround. Pasture is supplemented with the strategic use of grain, concentrates,
by-products as well as hay and conserved ryegrass silage to increase
production per cow: input of supplementary feeds has increased from 0.9 to
1.5 tonnes per cow since deregulation. Purchased feed prices, water
availability and cost, and milk price received provides a complex mix for
producers in managing their feedbase.

However, with the Millennium drought and the consequent low availability
and high cost of water, producers in the Murray industry responded by
developing a hybrid system: annual ryegrass sown in autumn and grazed
over the cooler, wetter winter period and feeding conserved fodder in a
confined area over the hotter, drier summer period. With the recent return to
more favourable seasons and high water availability the trend is now for a
mix of perennial and annual ryegrass pastures with supplementary feeds.
The Murray industry is developing flexible forage systems that include a mix
of permanent and annual pastures, forage crops, conserved fodder and
bought-in feed in response to variability in the supply and cost of water
(Murray Dairy Incorporated, 2011). Moving to these more complex feeding
systems does, however, require a higher level of management skill,
increased capital investment and increased technical risk, for example, in the
establishment of annual crops and pastures (Dairy Australia 2010).
Furthermore, these flexible forage systems are reliant on high milk prices to
be economic (Beale, Radcliffe & Ryan, 2009).

4.5.1 Water management in the Murray dairy industry
Dairying in the irrigated districts of northern Victoria within the Murray dairy
industry is a major user of water with dairy producers holding a substantial
investment in water entitlements (Beale et al, 2009). In response to the
Millennium drought dairying in these districts has had to respond to severe
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reductions in water allocations and high water prices, and to major changes
in water policy.

Significant improvement in water use efficiency has been achieved on-farm
with the use of technologies such as laser levelling, automated irrigation
systems and high-flow flood irrigation (Dairy Australia, 2010). Significant
improvements have also been made in the distribution of water to the farm to
improve operational efficiency and reduce system losses. The modernisation
of irrigation channels has involved the automation of channel gates to farms,
lining channels to prevent seepage and rationalising and restructuring supply
systems (Dairy Australia, 2010).

With the Murray-Darling Basin Plan now legislated in law in November 2012
much of the uncertainty surrounding water availability for the Murray industry
has been reduced with water entitlements held by dairy producers
unchanged. Water trading provides the opportunity for dairy producers to
make to sell water when it is scarce and expensive to purchase feed and
grain or purchase temporary water for annual pastures (Beale et al, 2009).
According to Dairy Australia (http://www.dairyaustralia.com.au/Industryinformation/About-the-industry/Recent-industry-topics/Murray-DarlingBasin.aspx cited 9 July 2014) the Murray-Darling Basin plan “presents a
significant but not insurmountable productivity challenge if dairy farmers are
to maintain and grow their milk production”. However, with the refilling of
water storages the Murray industry seems optimistic of its future. A record
investment in irrigation infrastructure upgrades provides for reliability of
access to water, boosting the region’s capacity for profitable milk
(http://www.murraydairy.com.au/ cited 9 July 2014).
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Chapter Five
Results: did deregulation transform the dairy industry?
“Deregulation has made it clear that economic rationalisation is a growing reality
which concerns everyone in the dairy community, that is, farmers, processors,
agribusiness, rural communities and government agencies…the impact of national
competitiveness will have far reaching consequences” (Ashwood, 1999)

5.1 Introduction
My focus in this chapter is to respond to the following key questions:

1. Is deregulation of the dairy market in Australia an example of an
agricultural industry that was deliberately transformed?
2. What were the outcomes from the process of deregulation, and
were they sustainable?

In this chapter I draw extensively from an analysis of the data collected from
the interviews of stakeholders in the Subtropical and Murray dairy industries
to focus my discussion on the notion of deliberate transformative change. In
the following chapter, I focus my discussion on examining the usefulness of
transition theory and resilience thinking as contemporary theories of change
to help in understanding the dynamics and the underlying mechanisms of the
changes that took place in these two regional dairy industries.

This chapter provides a description and analysis of the process from a
regulated to a deregulated market system as experienced by those
interviewees in the Subtropical dairy industry followed by those interviewed in
the Murray dairy industry. I employ the resilience thinking concept of the
adaptive cycle and its phases as shown in Figure 5.1 (see also Chapter Two)
as a way of structuring my description of the changes over time. I use the
transition elements of structure, practice and culture to describe the nature
and extent of the changes and I identify the outcomes in these changes for
the two very different dairy industries (refer to Chapter Four for background
description).
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Figure 5.1 Deregulation and the adaptive cycle adapted from Gunderson and Holling
(2002)

From my interpretation of the nature and extent of changes and the resultant
outcomes from these changes I make an assessment as to whether a
deliberate transformation has occurred. To do this I use my definition of a
system transformation as proposed in Chapter Two:

Transformations are the result of restructuring a system’s components
and relationships, within and across multiple scales and domains
giving rise to an entirely new system based on different assumptions
and practices, i.e., the system has a new identity (G. Cumming, et al.,
2005; D. Nelson, 2011; O'Brien, 2012).

The evidence presented from my investigation of these two case studies
leads me to suggest that the Subtropical dairy industry was transformed as a
result of governments deregulating the Australian dairy market system. That
is, the change in its structure, practice and culture indicated that the industry
was based on different assumptions. That is, the Subtropical industry had
assumed a new identity. However, I propose that this was not the case for
the Murray dairy industry where the impact of the Millennium drought led to
major changes, many of which were reversed when the drought broke with
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flooding rains. I will present my findings for each case study separately
because the scope of change and the outcomes from deregulation were so
different.

Finally, I conclude this chapter with an assessment as to the sustainability of
the outcomes that resulted from the transformation of the Subtropical dairy
industry. I draw on the set of sustainability principles proposed by Gibson et
al. (2005, pp. 237-238) as a tool to undertake this assessment process (refer
to Chapter Two, section 2.4).

I begin with the Subtropical dairy industry in which I identify and explain the
internal change processes that took place in that industry as it re-organised
post-deregulation. I present evidence of change within dairy producers and
their production system, the milk processing sector, the industry
organisations and in the provision of services to producers. I then follow the
same structure for my analysis of the Murray dairy industry. I conclude this
chapter with a summary of my findings from the two case studies, a
discussion as to whether there has been a transformative change and
whether the change made more or less progress towards sustainability.

5.2 Subtropical dairy industry
In terms of the development phases of the adaptive cycle prior to
deregulation the Subtropical dairy industry could be considered to be in the
conservation phase.

5.2.1 Conservation phase: the Subtropical dairy industry prior to
deregulation
In the decade prior to deregulation the Subtropical dairy industry functioned
as a strongly interconnected and highly ordered industry protected from the
influences of a competitive market system. The government and, indirectly,
the producers also effectively controlled the supply chain, having the
legislative power to set the milk price from the farm-gate through to the retail
sector. The industry could be viewed as being in the second development
phase (conservation phase) in the front loop of the adaptive cycle: slow
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reduction in farm numbers, no new entrants into the industry and a gradual
increase in production and scale of existing farms (Ashwood, 1999). “It was a
closed industry…there was no real movement…no real change…they were
used to producing for a quota [fresh milk entitlement]” (MP 3).

5.2.1.1 Dairy producers and dairy production system
Before deregulation the dairy industry was based on “old family farms” (IO 1):
as one producer proudly explained, “we are 5th generation and I think we
have been dairying for about 100 years” (DP 10). The implicit understanding
was that maintaining the tradition of family farming was a cultural imperative.
Dairy production was based on very strong traditional family farming values
of raising a family, working hard together and maintaining ownership of the
land: “making enough money to survive” (IO 1).

Under a regulated system producers could readily calculate their income: “I
knew I had 3,000 litre quota x 52 (weeks) x 38 (c/l). If I could produce that
much milk which I could then I was going to have that much money...It was a
given...that was really good from a farmer’s point of view” (DP 3). This meant
that management decisions were straightforward and reliable. The price for
quota milk always increased unlike that for manufacturing milk (for example,
butter, cheese and milk powders) which fluctuated and was paid at a rate
substantially below quota milk.

The dairy production system was based on a low-cost system of grazing
tropical pastures over summer/autumn and temperate annual pastures over
winter/spring with only small amounts of grain (that is, around 2-3 kg) fed
daily (Chamberlain, 1993). The production system was “in equilibrium and
comfortable” (MP 3) characterised by low stocking rates, low pasture
utilisation and low production per cow. As one risk averse dairy producer told
me, “We had this basic philosophy that we want to be able to operate with a
stocking rate with room to move…we don’t want to be stocked very, very
heavily because when you have prolonged wet or dry periods [as occurs in a
subtropical climate] it makes it difficult and very expensive” (DP 13).
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5.2.1.2 Milk processing sector
The milk processing sector was centred on producer-based co-operatives. In
the 1990s these smaller co-operatives were amalgamated into regionallybased co-operatives which were then taken over by larger co-operatives. As
co-operatives, the milk processors were “obliged to take all milk
produced…got rid of the surplus [into manufacturing]…everyone seemed
fairly happy” (MP 2). The choice of processor that producers supplied milk to
was pre-determined by regulation and the demand for milk was controlled by
processors using a “carrot and stick approach” (DP 3) by manipulating the
manufacturing milk price paid to producers.

5.2.1.3 Dairy industry organisation
In a regulated market system, the Queensland Dairy Organisation (QDO) and
the NSW Farmers Association (DFA) were statutory bodies under their
respective state government legislation and membership was compulsory by
law. “They were very strong in years gone by” (GA 1). The main role of these
state based organisations was to lobby their respective state government on
behalf of their producer members. One dairy producer representative
explained his role, “I was elected to represent 400 farmers up here…mostly it
was about maintaining your quota system and making sure you got a good
price at the farm-gate” (DP 3).

5.2.1.4 Dairy service provision
From 1990 to deregulation the milk processors supported Queensland
government dairy advisors funding 50% of their salary and operating costs.
“It wasn’t a bad system for the time” (GA 2). The government agents were
aligned to a particular processor, providing a free technical advisory service
to dairy producers, often on an individual basis: “there were plenty of
resources, plenty of people and plenty of money” (GA 2). However, as one
producer noted, “They [the processors] held the hands of so many farmers,
pre-deregulation” (DP 3). This arrangement led to a very close relationship
between the government dairy advisors, milk processing staff and dairy
producers as they attempted to improve farm productivity and ensure
consistent supply to the processor factories. “We formed a discussion group
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with our government dairy officer… we had monthly farm walks…we sat
down and talked about our problems…I learnt a lot out of that” (DP 3). At this
time the government advisors were seen as a “jack of all trades” (GA 2) with
the capacity to handle any aspect of the dairy production system.

In this period the industry could be viewed as a co-operative in which
“everyone was the same” (IO 1): they were all on a level footing, united and
supportive, working collectively for the mutual benefit of the industry.
Producers were loyal to each other and to their designated milk processing
co-operative and the government advisors formed part of this collective
approach. In this highly regulated operating environment where everyone
was equal there was little incentive to change the status quo.

5.2.1.5 The shock: change in Australian agricultural policy
It was during this period, however, that Australian agricultural policy was
shifting from one that supported a protected and controlled market system to
one that was open and competitive. This policy change reflected the
government’s neoliberal stance and was designed to encourage the dairy
industry to reduce its costs and prices and encourage innovation and efficient
use of inputs and resources. In the late 1990s, Australian governments
decided to establish a nationally deregulated dairy market that would
commence on July 1 2000. At the same time, within the retail sector the
supermarkets began to gradually increase their market share for liquid milk
under their private-labels.

5.2.2 Preparing for the collapse phase: preparations for deregulation
The change to a deregulated market system on a set date acted as a
deliberate trigger for industry change. The preparation time for the
Subtropical dairy industry was short: only nine months from when
governments announced the dairy market would be deregulated to its actual
implementation. Although deregulation had been talked about within the
industry for a number of years, the window available for the industry to
effectively respond was too brief. As one industry organiser observed:
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“The speed of the change was too fast…it wasn’t really handled well
by government. It was overnight. It was too quick. It was too hard…the
difference between how the northern [which included the Subtropical]
and southern [which included the Murray] dairy industries would cope
was immense and that wasn’t really taken into account” (IO 1).

This phase period was marked by the industry negotiating with government
for a short-term financial assistance package to support producers to adapt
to the future market place or to allow them to exit the industry. With
deregulation coming, service providers were asking the producers, “What
opportunities have you got? Is it an opportunity or a threat…depending on
how much quota they had it was either an opportunity or a threat” (MP 4).
During this brief preparation period much of the attention by industry was
towards building the capacity of producers to meet the uncertain challenges
they may face immediately after deregulation.

5.2.2.1 Dairy producers and dairy production system
In the pre-deregulation environment Subtropical producers experienced
diverse emotions: some expressed anger, others despair and others cautious
optimism. Some producers simply hoped “that deregulation would fall over”
(MP 3).

As noted previously, it was not uncommon for some producers to be dairying
on land that had been held in the family for several generations. Often these
producers left school and returned to work the family farm. When
deregulation came along as one dairy producer explained:
“They were in an absolute state…they had done nothing else but
dairying…they had no other skills…they didn’t know what to do…they
felt trapped and I thought they were going to have a nervous
breakdown…but the fear at that time…as it turns out they were ok”
(DP 4).
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The fear of the unknown: not knowing what was going to happen and how
they would cope in a deregulated environment was articulated by almost all
of those interviewed in this case.

One producer believed he would need to manage their farm more as a
business enterprise. They would no longer just simply produce milk. He said
during the interview:

“I think I can understand how you can deal with this situation...your
business is not just dairying but a series of components; you have
your off-farm income like farm management bonds or shares, you
have your land or real-estate component, you have your dairy
business and you have your off-farm skills...so you look at each
business as a separate entity...having that diversification and running
them separately and knowing the performance of each
business...that's how you can manage deregulation” (DP 13).

Producers had different ideas about how deregulation should be approached,
particularly, in regards to milk quota. Some producers took a ‘business as
usual’ approach by continuing to purchase quota right up to the day before
deregulation. As one producer explained, “From 1990 to 1999…I spent most
of the money buying quota and I built it up to a reasonable quota” (DP 7).
Another producer, however, believed this was “dangerous” (DP 12) and
stopped buying quota 6 to 8 years before deregulation commenced believing
that deregulation would happen sometime in the near future. In anticipating
deregulation another producer stopped purchasing quota in the last few
years while also investing in updating their farm infrastructure. “We built a
new dairy and we did up everything we could like machinery and fences…so
that the farm was in a sound condition” (DP 13).

But as one producer said, “As with most people we had no real
understanding of what the repercussions of deregulation were going to be”
(DP 8). That is to be expected when producers had never had to worry about
the milk price they would receive and who would take their milk.
114

5.2.2.2 Milk processing sector
The milk processors’ strategy in preparing for deregulation was to improve
operational efficiency and to look for new market opportunities that would
open up in a deregulated market. They consolidated their processing
operations to reduce their operational costs and to achieve economies of
scale. They also expanded their range of branded milk products including
speciality milks and fresh dairy products such as yogurt, ice-cream and
gourmet cheeses as a means to “differentiate ourselves in the market place
and still try and maintain a premium” (MP 2).

Deregulation provided the milk processors with the opportunity to extend the
distribution of their branded products into different market areas from which
they had previously been excluded: in effect they could operate nationally. At
the same time the retail sector began to aggressively promote their privatelabelled products with supermarkets using their private-labelled fresh milk to
attract consumers into their grocery stores.

5.2.2.3 Dairy industry organisation
The dairy industry organisation recognised that the marketing system had to
change and they viewed their task as providing the connection between
government and their producer members. They advocated on behalf of their
producers to have an agreed deregulation process and to obtain financial
support for producers. The industry was fully engaged with producer
meetings on a regular basis and as the industry leader at the time said, “I
spent many days on the road and I had some pretty fiery meetings. It is a
pretty big call to take your regulation away” (IO 3).

A number of interviewees spoke about the importance of having a strong
leader to advocate on the industry’s behalf to governments and to unite the
industry going into deregulation. An industry organiser spoke about the
qualities the industry leader demonstrated during this critical period:

“He had an immense influence on the industry. He had a real
presence and could really influence people around him. He was
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extremely well respected. He was there at the right time...He was a
real statesman...He had a passion for the industry…His drive was for
the industry and not himself...He was a great leader…He was always
true to his beliefs…He could be a tough man…The timing was
important but it was time for him to leave [once deregulation was
implemented]. He was from an era of guaranteed milk prices and in an
open market system he could no longer influence the direction of the
industry” (IO 1).

The industry organisations saw their role as assisting producers to make their
decision to either remain or exit the industry when the market deregulated.
They encouraged producers to look at their operation and “take stock” of their
current situation, explore options for how they may operate in the future and
to give them a pathway forward. “It wasn’t just about trying to keep people in
the industry, it was also about helping people to make a decision to leave the
industry before they were forced to later on” (IO 1).

During this short preparation phase all stakeholders in the Subtropical dairy
industry were looking at how they would be positioned in the new market
environment to take advantage of any opportunities. It was the producers
who arguably faced the biggest challenges in a deregulated market as they
were losing their “security blanket” (DP 3), a fixed farm-gate milk price.

5.2.3 Collapse phase: the Subtropical dairy industry early postderegulation
The period immediately after deregulation was characterised by chaos and
instability. In terms of the adaptive cycle this period epitomises the
destructive release phase. In effect, “all hell broke loose” (DP 13) after 1 July
2000. Farm-gate milk prices suddenly dropped from 50 to 33 c/l, the
supermarkets “flexed their muscles” in the supply chain, and the milk
processors tendered “some unbelievable low prices” to the supermarkets in
their attempt to gain market share. The industry underwent rapid and
extensive change in structure and practice as it attempted to navigate its way
in the new market environment.
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5.2.3.1 Dairy producers and dairy production system
In the first year of deregulation, around 15% of producers unable to cope with
the “devastating chain of events” (DP 12) exited the industry. As one of the
younger producers explained:

“We stood and we watched our fellow farmers…who can survive and
who can’t…it was horrible…there was nothing fair about it. We didn’t
want to be seeing our neighbours and friends going out in the way that
they did. They were pushed out and it was really hard to watch that
happen all around us” (DP 2).

Those dairy producers who had a large quota were not used to farming at 33
c/l. They seriously questioned how they would survive with such a significant
loss of income, particularly, as the price literally dropped overnight. As one
producer told me, “Everything fell apart soon after deregulation but how do
you cope with a price reduction like that” (DP 12). However, one of the
producers who had entered the industry in the mid 1990s had minimal quota.
He produced milk for the lower priced manufacturing milk industry actually
received a 5 c/l increase in milk price at deregulation while another low quota
producer “did not get the price drop others were dealt” (DP 2).

Some producers made the decision “to cut back on everything and the wife
went out to work” (MP 3). Reducing input costs was a common response to
managing the immediate fall in milk price. “I remember”, said producer DP 7,
“that I had to put everyone off…I think we fed the cows 1kg grain a day…I
had to try and readjust how to pay our loans. My income went from $50,000 a
month down to $20,000”. However, producers found that drastically reducing
inputs such as fertiliser and grain was not a sustainable strategy as one
producer described what happened when he reduced inputs:

“We were all trying to work things out for ourselves as our processor
cut back on their farm services staff. So I completely cut back our
fertiliser regime and that seemed to work for a while until we ran out of
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nutrients after 12 months…everything crashed when we cut out the
feed and fertiliser...we tried a whole raft of things” (DP 12).

Other producers responded to the new operating environment by increasing
production in the belief that the solution to deregulation was an economic
one: increase milk volume and reduce production costs. One producer
explained his strategy on increasing production:

“We could see especially early after deregulation when the milk prices
were absolutely hopeless that we were under the pump. We could see
the only way to survive was to pump out lots of litres…we were trying
to dilute our overhead costs…so it was about volume postderegulation” (DP 5).

However, producers discovered that intensifying their existing production
system by increasing the stocking rate was not a simple solution to the
challenges of deregulation. As one milk processor agent noted, “By itself,
increasing the stocking rate doesn’t increase your profits” (MP 1).

Another milk processor agent explained the complexity in management that
results from intensification:

“Where they could comfortably milk 100 cows, 150 cows became a bit
of a nightmare…They had to understand they had a system that was
in equilibrium…which was comfortable. All of a sudden they increased
the stocking rate…it will impact on every part of farm management.
They had to understand that if they changed one thing in the system, a
very important thing like increasing cow numbers, then all other parts
had to change too” (MP 3).

One producer, DP 5, told me that at present they aim to keep their herd size
around 220 to 230 cows although at deregulation he said they were milking
40 more cows. This producer found that when he was milking 260 cows “it
was too hard on the people…like we needed to build a new dairy. At one
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stage I was spending about 13 hours a day at the dairy…it was too much…its
takes it toll” (DP 5). With the existing infrastructure inadequate for the
increase in herd size, as with other producers, this informant found he
needed to make a substantial investment in upgrading their milking
infrastructure: a larger milking shed and bigger holding yards.

Producers also found that intensification of their production system was hard
on the farm’s physical resources, including the pastures and laneways,
especially during prolonged wet periods commonly experienced in a
subtropical climate. “It’s all right on paper…you can do your sums for
increased cows and it all looks pretty rosy, but it’s not until you get a wet year
you find out how many cows you can run on your land…it just trashed the
place” (DP 5). Another producer spoke of the pressure of operating their
system under a high stocking rate and the need to re-adjust their herd size:

“Once you go up in numbers you’re driven a bit harder, it’s a bigger
mob of cows to move so they get pushed along a bit faster, that all
impacts on a lot of herd health and puts more pressure on everything.
We couldn’t possibly milk any more than we are now” (DP 4).

Animal health and welfare problems emerged as producers pushed
production per cow higher. Like many other producers, producer DP 5 found
that “you had to be careful…we burnt the cows out faster [breakdown in the
cow’s udder]. We had to buy more cows in those early years after
deregulation because our attrition rate was so high…we hadn’t foreseen that
coming...an unseen cost”. This producer, like many others, started feeding a
much higher level of grain to rapidly increase production per cow only to find
that the cows suffered from acidosis which depresses milk production. “Back
then we were feeding up to 10kg per cow per day but at a cost before we
backed off…we probably only feed around 6kg per cow per day now”. This
producer also spoke of another problem that emerged with the high cow
numbers: poor heat detection that resulted in a lower number of cows in calf.
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In those first years following deregulation producers’ knowledge and skills
were severely tested as they could no longer rely on their previous
management experience. They found they needed to acquire new skills
especially in the areas of feedbase and herd management. Some producers
chose to engage private nutritionist to improve their ration formulations while
others attended nutrition courses to acquire those skills.

One producer told me that in 2000 they took the opportunity to change
processors which gave them access to a nutritionist. This producer felt this
was “a big turning point in their business. It was to get that science in
balancing rations. That’s your efficiency. It’s all about that. He had to really
change our mindset. He told us not to focus on not what it costs to feed a
cow, focus on what that cow is going to make for you. It all seems so obvious
now. It has all been a learning curve” (DP 2).

Another producer also talked about how they “started to get a lot more
scientific about it all…we feed silage on a lot more days of the year than
before deregulation…we had silage before but we never used to balance it
up that well…I think we had to be a lot more spot on...with deregulation we
started using nutritionists a lot more” (DP 5).

One of the benefits for the processors is that they found the milk components
(butterfat and protein) of their milk improved as a result of “farmers feeding
their cows better, paying more attention to balancing the ration and using
inputs into their feed systems that can drive high protein” (MP 4) which is
difficult to achieve when grazing tropical grass pastures.

With the increase in stocking rate more pressure was placed on the pastures.
Producers found that they needed to improve their skills in pasture and
grazing management to avoid poor pasture regrowth and to ensure that the
available pasture was fully utilised. As one milk processor agent told me:

“You don’t just increase your stocking rate and it will fix everything
because you have got to change your management…you have got to
120

understand the way to manage your grass and you have got to have a
feed allocation program” (MP 3).

Producers also took advantage of new technologies to improve their
production efficiency. As one producer explained:

“Since we put in milk meters and automatic cup removers…that has
been a really crucial part…Every day we can check to make sure the
cows are all performing and if they don’t perform they are not here
anymore” (DP 2).

In the early post-deregulation period those producers who chose to
dramatically expand production by taking on a large amount of debt soon
found themselves exposed to falling milk prices and, unexpectedly, to poor
seasonal conditions, as described by one producer:

“Deregulation came along and my next door neighbour decided to quit
and we decided to buy part of the farm. We also bought his cows so
that doubled our herd automatically to 220-30 cows and that is when it
got tough…the milk price dropped in 2001…and it was also a dry
spring…and 2002 was just horrendous with the drought…that nearly
sent us broke because we took on extra debt…It was the most difficult
time that we have ever had” (DP 8).

Intensification was not just about increasing stocking rates on pasture-based
farms. It also extended to taking a radically different approach by moving to a
feedlot system which required large scale feed pads and mixer wagons to
feed a balanced ration to a large herd. Although it was only a small group of
producers who decided to establish a feedlot, many came “unstuck” (GA 2) in
those early years post-deregulation when feed prices rose in response to
drought, milk prices were low and they were carrying a high level of debt. “I
saw some good farmers go out of business, not because they were poor
farmers, they just picked the wrong time to grow” (MP 4).
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It appears that in those early deregulation days when many producers
struggled to cope their support networks fell apart. Producers found they
were too busy on their farm to meet and share information and were stuck
with what could be described as a process of ‘learning on the go’. As
producers left the industry and with those remaining producers occupied in
the day-to-day management of their farms, the local face-to-face networks
that had been so strong were degraded or dissolved leaving producers even
more isolated. One producer described the change in social networks and
the impact on producers:

“It was a very gloomy period and no one knew what to do. The support
structure fell apart. We didn’t go out anywhere so we didn’t talk to
other farmers and if we did they were more gloomy than we were” (DP
12).

The emotional impact on producers “was unknown and unplanned for” (DP
8). The impact of this collapse period on producers was still very powerful as
exemplified by the following quotes from interviewees:

“It was very daunting…it was really hard” (DP 2).
“The world changed overnight” (DP 3).
“They were just so frightened” (MP 3).
“I just remember it all being disastrous” (DP 7).
“It was desperate for us we were just going backwards” (DP 12).
“Our world was being pulled down. It was a horrendous time” (DP 8).

5.2.3.2 Milk processing sector
What was unexpected was that as the number of farm exits accelerated, the
milk processors found themselves “screaming out for milk…They were
saying, we are going to run short” (MP 4) as demand exceeded supply. This
trend was further exacerbated by drought in south-east Queensland and
northern NSW. Under these operating conditions the processors had to face
the realities of a commercial market as revealed by one of the government
agents interviewed:
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“When we were talking about competition before amongst farmers one
thing that was very obvious was the competition between processors.
After deregulation they were very, very competitive and wouldn’t tell
each other anything. I have been to meetings where they sort of talk in
code and wouldn’t say very much” (GA 2).

Processors became very competitive and secretive as they began to actively
pursue supply by poaching each other’s suppliers. When one processor lost
19 to 20 million litres to another processor in the first six months of
deregulation, he spoke of their need to retaliate and “have a raid on [the
other milk processors’] farmers” (DP 8). One milk processor agent spoke in
detail about the strategy his company employed to secure their supply base
into the future:

“One of the critical things that went on from about 2002 to
2006…when we went out and raided our competitor’s suppliers... in
that campaign...we strategically rebuilt our supplier base to have youth
and to minimise our exposure to the issues of urbanisation and water
availability on the coast… We didn’t think like that prior to
deregulation” (MP 2).

There was a snowball effect as one processor lifted their price and
succeeded in acquiring 30 million litres from another processor. That
processor then lifted their price so they would not lose any more of their
suppliers. So then all the processors had to respond by lifting the price paid
at the farm-gate to retain their existing suppliers.

A consequence of this competition for milk between processors was the
introduction of individual milk supply contracts to enable processors to secure
their supply base. One milk processor agent described it “as a monumental
change in the position of the processors. We never had contracts with
suppliers...We never did any of that before deregulation” (MP2). With milk in
short supply processors offered 5-year supply contracts with unlimited supply
at prices higher than those before deregulation. Naturally, producers took
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advantage of this opportunity, rapidly gearing up their milk output which led to
an oversupply. The processors learnt that this strategy was unsustainable, in
part because at the same time the retail sector was driving the milk price
down and squeezing processor margins.

One of the producers gave his version of what happened with the processors
when milk was short. He explained:

“It was the first time that we had signed a contract…it was their
idea…back then when milk was short…Queensland was in drought
and everyone was talking the industry down…now they have suddenly
found they have paid too much…we averaged 54 to 56 c/l…deliver as
much as you can…we locked in interest rates on our borrowing and
operated our business accordingly. It’s not going to operate like that
next contract…we know it’s going to be 10 c/l lower. It’s not going to
be good. It was a good deal. They thought it was a good deal for
them…they didn’t anticipate how much milk would come out of
Queensland when it rained and what the supermarkets would do with
their private labels. It is killing them” (DP 1).

In a regulated environment there was little need for the processors to
proactively market their products as they sold their fresh milk within
designated market areas. However, in an open market system processors
had to pay much greater attention to promoting their products. In the early
post-deregulation period the smaller milk co-operative, Norco, developed
relationships with the larger processors to “ensure they had a marketing arm”
(DP 8). This relationship provided access to the retail sector by supplying to
the larger processors requiring milk to fulfil their supermarket contracts. At
deregulation the processors no longer had sole access to particular market
zones and although there was the potential to extend into new regional areas
it proved disastrous as they found that “brands are still very regional” (DP 8).

As the supermarkets sought to increase the sales of their private-labelled
milk, the processors focussed on expanding their range of speciality milks in
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an attempt to have a distinct place in the market. One milk processor agent
described their strategy and then what happened:

“Before 2000 we really began to focus on speciality milks. We weren’t
doing homogenised milk anymore. A major focus was to differentiate
ourselves and try and maintain a premium. We rode pretty well on that
for quite a while but following deregulation within a couple of years the
supermarket had climbed to about 50% of all milk sold in the
supermarket and it has been in excess of 70% plus recently. The next
thing they have done to us is to introduce generic branded low fat milk
and that has had a significant effect on speciality milks. We have lost
between 15 and 25% of these speciality milks. It’s just tearing our
bottom line” (MP 2).

5.2.3.3 Dairy industry organisation
At deregulation the state producer organisations lost their main function as
an advocate acting on behalf of producers seeking to influence the milk price
paid at the farm-gate. The move from a statutory to a voluntary organisation
meant membership to these organisations was no longer compulsory. With
this change the Queensland Dairy Organisation (QDO) recognised they
needed to change if they were to retain members and be a viable and
effective organisation. As one QDO insider explained:

“We knew there was going to be a whole range of challenges if QDO
was going to continue to be relevant to dairy producers day-today…so it needed to adapt as well. I knew it was going to be a
massive challenge and so we underwent some restructuring…we
sought to do a whole range of things…we improved our information
and communication platform with farmers and we set out to offer a
whole range of services that would benefit members directly” (IO 2).

The Queensland organisation responded by developing a service business
and an information business which has allowed them to successfully
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compete against private providers. As one industry representative explained
to me:

“We have got into giving rebates on insurance, we’ve got a buying
service, we manage off-label permits for veterinary products and a
range of other things we do as specific membership services… we
have also got into program delivery partnering with other
organisations…such as NRM [natural resource management]” (IO 2).

“You have got to be relevant and that is what we set out to do…we are
running an advocacy business, we are running a service and we are
running an information business” (IO 2).

The success of this business diversification strategy has meant that the QDO
has maintained a membership of around 70% of dairy producers, the highest
by far of any state dairy organisation in Australia.

5.2.3.4 Dairy service provision
Soon after deregulation the government and the milk processors realised that
the service provision model appropriate for a regulated industry no longer
fitted in a deregulated environment. The processors began to employ their
own field staff with the objective of ensuring supply would meet their demand
for milk and that milk quality and milk component standards would be
achieved. They also had a broader role in relation to communicating the
processer’s policy objectives to their supplier base. As one milk processor
agent explained:

“My role has changed. I tend to spend more time in the office doing
planning…giving management the best information particularly when
they are making quite significant changes in their pricing…I have less
direct farmer contact” (MP 2).

In parallel to the dairy industry privatisation, state governments were
questioning whether the services they provided to producers were ‘a private
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or public good’. As a result, “The government said, leave it to the free market
to handle this” (GA 1). Consequently, there was a withdrawal of government
funds to support a free service to individual producers. That change made
room for private consultants to provide producers with one-to-one advice on
a fee-for-service basis. However, with a smaller number of producers in the
industry distributed over relatively large geographical areas, service provision
became difficult and more expensive. With Subtropical producers unwilling to
pay a fee for a previously free service and with milk processors providing a
limited field service the industry organisation has filled the gap by sponsoring
generic group activities such as field days and workshops.

The collapse period triggered by deregulation was seen by the industry as a
bleak period. The industry responded at all levels by implementing change
that often had unintended consequences. In response to feedbacks, further
changes were required. Producers and milk processors chose to take
different pathways which they believed were best for them in a deregulated
environment. The industry organisations adopted a diversified business
model to ensure they offered value for money to their producer members. A
new service provision model was adopted based on private providers offering
a tailored one-to-one service and the industry organisations offering a more
general information service.

5.2.4 Re-organisation phase: the Subtropical dairy industry a decade
after deregulation
In the 10 years or so since deregulation the industry sits within the adaptive
cycle’s re-organisation phase, operating under new assumptions and a new
structure. In this phase the industry continues to respond to a fully
commercialised and privatised supply chain that has been punctuated by
periods of certainty and predictability and then uncertainty and
unpredictability depending on the market demand for milk. There have been
few new entrants into the industry and, as a consequence, “a dairy farm is
not a saleable item which is really tough” (DP 2) with producers unable to
realise the value of their assets if they want to leave the industry.
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5.2.4.1 The fresh milk supply chain
The retail sector with its demand for large volumes of private-labelled milk
has acquired the market power to exploit the other sectors down the supply
chain. The two major Australian supermarkets set the operating conditions
for the two major globally-owned milk processor companies who then set the
operating conditions for their producer suppliers. At the time of interviewing,
all producer informants indicated they did not have the option to move from
one processor to another. “Basically, they are just shifting from one contract
to another” (MP 2). This change in supply chain power have left producers
unable to exploit their position in the supply chain: in effect, they have
become price-takers for their milk. Similarly, the milk processors face
difficulties in negotiating the supply chain.

One industry organiser spoke about the difficulties the processors and
producers face as the supermarkets continue to erode their profit margins:

“Part of the problem is that the processors are in this catch 22
situation where their margin has been squeezed by the retailer. They
can’t bash up the retailer because the retailer will want to retaliate –
and they know that – so the downward pressure comes back down to
the farm sector. It will only break out again when they get to that
critical supply point where we don’t have enough milk” (IO 2).

And one government agent summed up the status of producers in the supply
chain and their relationship with their processors:

“The very nature of the commercial relationship is that from now on
farmers don’t have power over the supply chain they only have the
power to negotiate the sale of their milk with the buyer. It will always
be the case from now on. The buyer will be tough enough to strike a
hard bargain and keep the margin on the farm pretty modest but not
that hard that it drives him broke. It will be that constant commercial
negotiation whereby both parties get a bit out of it but neither party
gets rich” (GA 1).
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In fact, deregulation has achieved its desired objective. It has, as one milk
processing agent said:

“handed power to anyone in the supply chain that has the ability to
exploit that particular sector… all we have done is hand the power in
the supply chain to the supermarkets…if you go around the farms the
farmers are really disillusioned…they aren’t quite sure where their
future lies when they see the supermarkets wanting to basically give
milk away…it affects the ability of the processors to pay producers
when a high proportion of milk is going into a private label…a lower
return to the processors” (MP 4).

5.2.4.2 Dairy producers and dairy production system
Prior to deregulation, Subtropical dairying was built around producer-owned
milk processing co-operatives with an emphasis on the collective good of the
industry. Deregulation reflected a totally different culture with the emphasis
on competition, efficiency, private enterprise and farming as a business. To
prosper under this new culture, producers’ worldview had to change.

While there were rapid changes in the structure and working practices within
the industry immediately following deregulation, the industry’s culture
changed at a much slower rate. Producers now realise “there is no unity…we
are all individual businesses and it’s like we are all against each other but we
don’t realise that we are all in this together” (DP 4). This lack of unity among
producers was further exemplified at the time of interview when some
producers were negotiating new contracts and their processors were offering
a lower price and a restricted volume. “We should be sticking together and
fighting as a force and working toward a better price for all and then the
industry will survive” (DP 10).

Securing the future was seen by some producers as being dependent on the
demise of others. As one dairy producer explained, “I’ve always said that
since deregulation the more farmers that go out the better it is for the ones
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who stay in” (DP 4). When the milk price and volume offered by their
processor were reduced another producer said, “That’s good. They will be
gone by the time we are off contract. The processors will need all our milk”
(DP 10).

Several interviewees spoke of how producers had become more competitive:
“looking for a competitive edge over their neighbour” (GA 1). They were also
secretive: “they don’t want to tell the bloke next door what their secrets are
because he might get a bit of a jump on him” (GA 2). They no longer shared
information with their fellow producers; “nobody wants to share their
[financial] figures…there is no honesty” (DP 4).

Producers were also suspicious of the motives of the government as a result
of the government agents being aligned with the policy directives of the
government: “what’s the government actually doing for us these
days…cutting all these resources down” (GA 2).

In a deregulated environment producers should have the opportunity to
change processing companies and where once producers were “pretty loyal
to their processors I think there is very little loyalty now. People jump
processors depending on price” (GA 1). There was also a build up of distrust
between the producer and their milk processor as indicated by the following
quotes:

“They say we will give you a 3-year contract but what is stopping them
in 12 months and saying we will end this and give you a 3-year
contract at a lesser price again. That’s what they are doing this time”
(DP 9).

“Deregulation has theoretically given us marketing options but I
question that in practice...They say at least you’ve got different people
you can supply your milk to now…The processors won’t let you split
supply. There is exclusivity of supply so they have us over a barrel”
(DP 5).
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This was counteracted by one milk processor agent who told me that in fact
“Dual supply is allowed but we build in a number of requirements in the
contractual arrangements to protect our business” (MP 4).

Those producers who see themselves as individual businesses, developing
business plans and running their operations as a business have achieved
success in a deregulated environment. Several dairy producers have
diversified their incomes by adding another enterprise on-farm such as a
farm-stay, investing in shares and real-estate or working off-farm. This
strategy reduced these producers’ exposure to milk price volatility. Other
producers used their entrepreneurial skills and developed their own
processing facilities and sold milk locally. Several producers manufactured
their own label cheese and yogurt for the boutique market. Others have
converted to organic milk or A2 milk to receive a price premium.

Producers have learnt to negotiate their supply contracts and deliver a
product that meets market specifications. They have developed more flexible
production systems to enable them to meet these market specifications. In
effect, producers were now making decisions based on commercial principles
just like other sectors in the supply chain. However, this has been at a social
cost: a breakdown in producer networks and producers believing processors
are less trustworthy.

One producer reflecting on the effect of deregulation said, “I think we have a
stronger industry…I think farmers who have stayed are now more
professional…They have got to think more for themselves” (DP 3). However,
as another producer reflected on the impact of deregulation he said, “No-one
wants to do what we did…our family knows what we have been
through…they want to have some time for themselves…they want to have a
life” (DP 12).

5.2.4.3 Milk processing sector
The milk processors are now private companies whose loyalty is to the
shareholders and not the producers. “Now you’ve got the situation…you’ve
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got private companies listed on the stock markets and all they are worried
about is dollars…they don’t care about farmers anymore” (MP 1).

There are now substantial differences between milk processors in contract
length, supply volume, milk price structure, penalties and incentives offered
to producers. The milk processors are securing their milk supply that
matches the contract conditions under which they are to supply a particular
supermarket: processors must ensure there is no excess milk.

The milk processors now engage in the practice of milk exchanges
“depending on who has the supermarket contracts that changes as to who
has the surplus milk” (MP 1). One milk processor agent explained what
happens between milk processors each time a different processor wins the
contract:

“If you’ve got the Coles contract and haven’t got the Woolworths’ one ,
which is the larger, then if you loose the Woolworths one then you get
the Coles one then the milk just swaps. You will sell it to your
competitor pretty much at cost plus one or two cents handling fee. It
will just go backwards and forwards. It’s the only way it can happen”
(MP 2).

5.2.4.4 Dairy industry organisation
The industry organisation has developed a different relationship with
government and also with the processors in the post-deregulation period. “I
would call it a balancing act…a tightrope” (IO 2). This quote reflected the
position of the industry organisation as it attempts to balance having “robust”
(IO 2) discussions and the limitations of its ability to exert influence in a
commercial environment. For QDO to effectively advocate on behalf of its
members the organisation has “got to have good constructive working
relationships that is built on respect and creditability” (IO 2).

The position the industry organisation has taken is to maintain a strong voice
when strategic decisions are taken by government, the processors and the
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retailers and while they may not have the political power they once had, they
can at least strongly advocate the producer’s position. “We do talk to the
processors a fair bit. Probably, I would Iike to do some more because we are
talking to the retailers as well” (IO 2). However, one dairy producer believed
that “getting political doesn’t do anything in a commercial world” (DP 3).

One government agent explained how the government interacts with QDO
when there are significant policy developments affecting the dairy industry:

“Rather than just do things and then tell industry, government agents
go and talk to industry…strategically the government has decided to
do this [the closure of two dairy research stations and a substantial
reduction in research and advisory staff]…now we need to talk to QDO
about how to make this work. I think the value of it is if the industry
understands why there needs to be a change…can sign off on the
change…explain to producers that major changes are occurring…it’s
better than having industry openly opposed to change…the
relationship has been good” (GA 2).

In return, QDO believes that it has to be pragmatic given the substantial
decline in farm numbers: “we have got to be realistic…we always try to find a
positive outcome” (IO 2).

One industry representative explained the tensions that could exist between
QDO and processors. This could relate, for example, to when the
organisation believes the pricing system or contractual conditions are just too
unreasonable for its producers. However, the extent to which the industry
organisation on behalf of its producer members can influence the farm-gate
milk price or contract length offered by the processors is questionable in a
deregulated market environment as contractual negotiations are between the
producer and the processor.
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“We have some pretty robust strategic discussions with the processors
when we think they are not playing fair…I would call it another
balancing act like with government” (IO 2).

5.2.4.5 Dairy service provision
There has been an almost complete withdrawal of government from service
provision, including providing impartial technical support to the industry. As
one milk processor agent also noted that the advice available is not always
independent: “What I notice now is there is a lot of vested interest advice
[from commercial companies]” (MP 3).

The role of the milk processor agents has changed from spending time in the
field supporting farmers to spending more time managing milk supply,
developing quality assurance programs and representing the corporation. As
one milk processor agent explained:

“It’s about balancing supply and demand…Quality assurance
programs…milk quality...corporate representation…We have guys
specifically involved in pricing and contract negotiation” (MP 4)

One milk processor agent summed up the present state of the Subtropical
dairy industry after more than a decade from when the market system was
deregulated:

“We are at a point now where we are now seeing once again the full
extent of deregulation and how the power is well and truly in the hands
of some of the retailers, the big retailers, the big supermarkets…If you
go around the farms the farmers are really disillusioned…they aren’t
quite sure where their future lies when they see the supermarkets
wanting to basically give milk away…slashing the value out of the
market…out of that supply chain because that invariably will affect the
ability of processors to pay when a high proportion of milk is going into
private label which is lower return product for us” (MP 4).
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One of the industry organisers reflected on the process and the impact that
deregulation has had on the Subtropical dairy industry:

“If we look back and say how it could have been done
differently…what effect a different deregulation process would have
had? I think it was a political decision that had to happen. I think that if
the industry had been given a few years to work out the best way this
can happen…I think if the industry was given that responsibility I think
it could have worked better. It’s easy to say what could have
happened…but I think if the opportunity to develop up a process that
managed change over a few years instead of overnight I think it could
have been quite different…I think all these changes occurring at one
time and quickly without a lot of preparation was too hard…For most
producers who have never had to make a real business decision in
their lives it has been a bit tough. I think most businesses have to
focus on their market and what they do with their product. The dairy
industry for a long time didn’t have to do that” (IO 1).

5.3 The Murray dairy industry
Prior to deregulation the Murray dairy industry could be viewed as being in
the conservation phase of the adaptive cycle. The industry at this time was
more than fully exploiting its available water resources in its drive to raise the
level of milk production. “Plenty of water, 200% allocation, pretty much as
much water you wanted you got each year” (GA 4).

5.3.1 Conservation phase: the industry prior to deregulation
In the 1990s the Murray dairy industry could be described as being “fairly
vibrant…it was probably in its heyday…everything was going well with the
industry back then…it was the golden era…milk price was reasonable, plenty
of water and plenty of grass” (GA 4). At this time there were about 2,500
dairy farms in the Murray dairy industry concentrated in the Goulburn-Broken
catchment in northern Victoria: “it was wall-to-wall farming” (GA 4). The
industry was based on “a lot of small farms that were very rich in dairying”
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(GA 4). This dairy industry was, however, highly dependent on the availability
of low cost water for irrigating its perennial pasture system.

In contrast to the Subtropical dairy industry, the Murray industry was based
on producing milk for manufacturing milk products for the international and
domestic markets, with only “6 or 7% of milk destined for the fresh milk
domestic market” (DP 14). Its exposure to world markets meant that dairying
in the Murray region had to be a low cost and highly efficient industry to
enable it to effectively compete with other overseas dairy export industries.

A cheap and abundant water supply allowed the Murray industry to continue
to increase milk output and the scale of farms while also providing the
opportunity for new entrants into the industry. Despite the industry’s reliance
on irrigation water, it was, as a government agent described, not prepared for
drought:
“A bit ignorant of planning for the bad day because there had been so
many good days…The [Millennium] drought came as a bit of a shock
because they weren’t prepared. There was no preparedness for a
disaster. No indication that the world would change” (GA 4).

5.3.1.1 Dairy producers and dairy production system
Dairying in the Murray region has been the result of the establishment of a
large number of small soldier settlement blocks offered to returned service
men in the post World War II period. In the 1990s the steady decline in farm
exits slowed (Harris, 2011, p. 31) and the “agricultural colleges were thriving
with strong enrolments from the younger generation intending to come back
to the family farms…The future was quite bright for people coming back on
the farm” (GA 4). It could be said that the industry during this period was
characterised by its confidence in its future. One government agent
described producers’ optimism:

“It was never a concern that they wouldn’t have enough water…They
just assumed it was going to be a bright sunny day. Plenty of water
back then. Life was always good” (GA 4).
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A few producers were very traditional in their farming practices in that they
were not looking to adopt new technology. “It was very much a case my
father did this and his father before did this” (GA 4). This led to some
frustration by the younger generation as “the reins were held by the older
generations who steered the farm and they were very reluctant to change.
The production system operated pretty much to a set formula” (GA 4). Most
producers, however, were very progressive, focusing on improving their
productivity, acquiring more land, increasing cow numbers, actively pursuing
new innovations and making practice changes.

Like the subtropical dairy production system, the Murray system was also
based on cows grazing pasture. Compared to the subtropical system, the
Murray system was a lower cost system. It was a one-pasture system using
perennial ryegrass and white clover, which was “pretty much jelly mould
across the industry” (GA 4). As one producer explained, “Ryegrass and white
clover is pretty hardy. It’s pretty tough. It takes a pretty extraordinary event to
wipe it out” (DP 19).

While the Subtropical industry had to produce an even supply of milk yearround, milk production in the Murray industry was highly seasonal as it could
“follow the grass [growth] curve of up and down” (DP 15). Unlike the
Subtropical industry where winter-spring pasture component is re-sown
annually, in the Murray industry “pasture paddocks were years old” (DP 15)
with pastures only occasionally renovated to maintain productivity.

Grain was fed in “modest amounts at milking” (DP 16) (around 3-4 kg) and as
one producer explained:

“We didn’t know too much about it [grain feeding]. It was always
drummed into us through the farm discussion groups to make sure
they eat as much of the pasture as they can and don’t feed them grain
to the detriment of pasture...don’t let it become a substitution” (DP 16).
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One producer summed up dairying in the Murray region prior to deregulation:

“I would have pretty much the same system year on year and pretty
much the same sort of income although it would fluctuate a bit with
milk price. People were happy and they weren’t pushed to change”
(DP 20).

5.3.1.2 Milk processing sector
In the decade before deregulation the milk processing sector was dominated
by two milk co-operatives, Murray-Goulburn and Bonlac Foods, both formed
from the merging of a large number of smaller co-operatives to achieve
economies of scale (Harris, 2011, p. 17). One of the outcomes from this
rationalisation in the processing sector was a stronger focus on the export of
manufacturing milk products (Harris, 2011, p. 17). As one milk processor
agent explained:

“In 1998 Murray-Goulburn Co-operative was processing 2.2 billion
litres and the entire market [fresh] milk system in Victoria then was
450 million litres or 20% of the milk produced. It had all this milk so it
had to go to export. It never had an option. This Co-operative existed
for the farmers…whatever the farmers produced we have to deal with
it…it’s about getting the best price for that milk” (MP 5).

The competition for milk within the processing sector was intense as
processors expanded their manufacturing capacity. Processors made large
investments in new infrastructure and new production processes to ensure
they were competitive in the export market.

In this period producers were very loyal to their milk processor and as one
government agent remarked:

“People would say in the 1990s they had been with the same
company for 30, 40 or 50 years. Farmers stuck with their companies
through thick or thin…didn’t matter if they had a good year or
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bad…they believed it would always balance out at the end of the day”
(GA 4).

Although another government agent made the following observation. “If you
were a Bonlac supplier you didn’t trust Murray-Goulburn and if you’re a
Murray-Goulburn supplier you didn’t trust Bonlac” (GA 5). This distrust
between producers arose as a result of the intense competition between the
processors as they built their milk supply.

In the pre-deregulation period the Murray milk processing sector experienced
year-on-year growth. The processors increasing demand for milk was driving
producers to continually increase their on-farm milk production.

5.3.1.3 Dairy industry organisation
In the pre-deregulation period the United Dairyfarmers Victoria (UDV) was
the only industry organisation in Victoria that could negotiate with the
government-run dairy industry authority to increase the farm-gate price for
fresh milk. Like the QDO, this also made the UDV a strong organisation and
was viewed by producers as being “pretty important” (DP 15). As the UDV
President in 2000 in his annual address remarked:

“Throughout the last 25 years the UDV has taken a proactive position
to providing leadership on behalf of dairy farming families” (Fehring,
2000, p. 1).

5.3.1.4 Service provision
In the 1990s government advisory service was targeted towards a one-onone extension program. “It was pretty much getting out on the farm and
engaging directly with farmers” (GA 4). Producers viewed the government
agents as providers of impartial advice capable of “doing anything and
everything” (GA 4) that was requested by producers. As one government
agent told me:
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“They [producers] wanted that on-farm credibility so you could walk
out onto a farm and immediately develop a rapport with the
farmer…You could talk the talk. You knew the language. You knew
the questions to ask and that was good” (GA 4).
During this period there was also a push to form farmer discussion groups
based on locality. As one government agent I interviewed explained:
“It was about getting neighbours involved and the role of DPI was very
much as a facilitator and also providing a bit of technical expertise.
The 1990s saw DPI develop a lot of programs in what we called the
‘Target 10 era’…structured around farmers coming to courses on
various subjects…cow nutrition, pasture management and soils and
fertiliser...It had a lot of impact on a lot of farmers…the industry was
craving at that stage for that basic knowledge…they were really
screaming out for it” (GA 4).
The Target 10 program revolved around improving farm productivity. The
program’s effectiveness is evidenced by the following quote from a dairy
producer.

“Target 10s pasture growth and management programs have
delivered exceptional benefits to dairyfarmers…vital to the ongoing
success of our industry” (DP 15).

Nearly all producers interviewed mentioned the program. At this time the
private service provision was “fairly small and isolated…servicing small
networks of clients in certain areas” (GA 4). These private providers operated
on a commercial basis without engaging with the government providers or
other service providers: “they kept to themselves and looked after their
clients” (GA 4). They also “did not diversify their expertise” (GA 4) and so did
not offer the range of services that the government providers could offer
producers.
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5.3.1.5 Drive for a deregulated market system
In the late 1990s the two large Victorian co-operatives, Murray-Goulburn and
Bonlac Foods, and the UDV representing dairy producers were pushing for
an open market system. One government agent explained the Victorian dairy
industry’s need for deregulation: “The whole driver for the industry was based
on increasing production to keep growth in processing…to grow the export
market” (GA 5). The exposure of these processors to the international
markets and the commercial pressure to continuously improve their efficiency
and productivity made it imperative that the state dairy market systems be
dismantled.

In effect, the overwhelming size of the Victorian dairy industry compared to
other state dairy industries enabled the Victorians to use their considerable
power to influence the direction of the Australian dairy industry that would be
to their advantage. As one milk processor agent said:

“It was a really important step when both Murray-Goulburn and Bonlac
both said it is going to happen one way or another. They made it very
clear they weren’t going to have regulation anymore and that either
there was an orderly adjustment or they would break it” (MP 5)

5.3.2 Preparing for the collapse phase: preparations for deregulation
The President of the UDV, Max Fehring, (2000, p. 2) identified several factors
that contributed to the success of the Victorian dairy industry. According to
Fehring, the ability of producers to share their knowledge and to efficiently
utilise their pasture base, the implementation of productivity programs such
as Target 10 and the ability of the milk processers to secure markets were
key to the success of the industry. The Victorian dairy industry, including the
Murray industry could only see the benefits of an open market system
irrespective of the consequences for the other state based industries. They
were confident of their ability to be successful in a deregulated market
system. As one government agent commented:
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“With deregulation the belief was that the Victoria dairy industry could
be a major player in a small world market. If you are making that
assumption it means those supplying the product have to be really
efficient and have a competitive advantage over others” (GA 5).

The producers believed that deregulation would not impact on their
production system so it was a case of ‘business as usual’ and continue
increasing milk production on their farms. Their self-assurance in regards to
the impact of deregulation is evidenced in the quotes by a number of Murray
dairy producers:

“From the farm perspective we were growing our business right up to
the year 2000 knowing full well that milk prices were up and we had
some tough years and some good years…we weren’t setting the world
on fire with milk prices…It was my view that with deregulation that we
should have a better price…it wouldn’t happen overnight…I realised
they would have to fluctuate. Whilst we were probably envious of the
55 c/l they [subtropical producers] were getting to our 25 c/l we
couldn’t see why a border could just create a pricing difference” (DP
16).

“I didn’t think it was going to have too much impact on us. It was about
some superficial state boundaries, really. We were supplying MurrayGoulburn. We had such a small percentage…in the domestic milk
market” (DP 14).

“There was talk about deregulation but we kind of knew it wasn’t going
to affect us. We were never worried about deregulation here…really it
was going to be a cash injection for us” (DP 17).

“We couldn’t see that deregulation was going to make big changes.
We were export based. Our milk price related solely to the export
market not the domestic market…Deregulation was commonly
referred to in our area as ‘dairy lotto’” (DP 19).
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“I couldn’t see any downside whatsoever…there was only an upside
from deregulation” (DP 21).

“Really, prior to deregulation to have farmers either side of the Murray
River where they could almost kick a football across…one of the guys
is on 5 cents per litre more purely because he is in NSW…is that
reality” (DP 20).

The belief was that a key element “in securing our industry’s current and
future success in domestic and world markets relates to our ability to produce
some of the highest quality milk to the world at very competitive prices”
(Fehring, 2000, p. 4).

5.3.3 Collapse phase: the Murray dairy industry early post deregulation
The early post deregulation period appeared to simply reassure those in the
Murray industry that deregulation would have little impact and that the
outcomes from deregulation would only be beneficial to producers and their
processors. While the Subtropical industry experienced the chaos associated
with the destructive release phase of the adaptive cycle, this most certainly
was not the experience of those in the Murray industry.

5.3.3.1 Dairy producers and dairy production system
Murray producers found that “nothing changed for us when deregulation
came in” (DP 18). In fact, one producer described the first year postderegulation as “one of the best we had ever had…it was record milk prices. I
guess that highlighted to us all that really our price was certainly set by the
international market and basically still is” (DP 14). The first year following
deregulation only reinforced to producers that their drive for a deregulated
market had been the correct decision for them.

At deregulation Murray dairy producers also received some financial
compensation, although it was substantially less than that paid to Subtropical
producers. A few Murray dairy producers who were ready to retire took the
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opportunity to leave the industry while those remaining chose to expand their
operation by purchasing another farm or to improve their infrastructure to
enable them to increase their milk output.

Deregulation did provide the opportunity for some producers to demonstrate
their entrepreneurial skills. As one producer who had thought about the
opportunities that a deregulated industry could offer explained the decision
he took:

“We set up our own milk company with a group of like-minded farmers
in our area on the basis that the market was opening up now for fresh
milk…if the principles of deregulation were going to be true there
should be no impediments to market fresh milk whatsoever…we had
our trucks ready to pick up our milk and we had a market to take our
milk. It wasn’t an easy task…the logistics were quite challenging…we
were trying to control our own destiny increasing our farm-gate price.
In just over two years we had to pull up…we grew too quickly…too
many acquisitions…liabilities were more than our assets. We took a hit
financially…we went a bit far and took on too much” (DP 16).

5.3.3.2 Milk processing sector
In 2001 the New Zealand Fonterra Co-operative, the world’s largest exporter
of dairy products, assumed control of Bonlac Foods. This left MurrayGoulburn as the sole farmer co-operative in the Murray dairy region to
compete against a multi-national company, described by one milk processor
agent as “the biggest bear in the jungle” (MP 5).

The milk price that producers receive will “fully reflect the market that the
processor operates in and the company’s ability to deliver the product as cost
effectively as possible” (Fehring, 2000, p. 4). In this deregulated market,
producers found they needed to not only focus on milk production but also as
shareholders on the performance of their processor if they supplied MurrayGoulburn Co-operative.
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5.3.3.3 Dairy industry organisation
Like QDO, the UDV at this time undertook a review of its structure and
operations. As a voluntary producer organisation its prime concerns were to
maintain its membership and to ensure it represented the views of its
members. This meant that unlike QDO which chose to diversify its business
activities, it would remain solely as an advocate on behalf of its members.

5.3.3.4 Dairy service provision
Up until this early post-deregulation period the industry had been serviced
from well-funded government programs such as “Target 10 [which was]
probably seen as the benchmark in terms of technical understanding and
advice in farm advisory work” (DP 20). Similar to other state governments,
the Victorian government was also debating whether the services they
offered were a “private vs public good”. As a consequence, there was a
decrease in government funding and the previous wide range of services
offered to the Murray dairy producers ceased to operate. This provided the
opportunity for private service providers to enter and fill the gap left by
government agents. While private consultants already offered a one-to-one
financial service there was now the opportunity for private agronomists and
nutritionists to provide one-to-one technical advice.

5.3.4 Re-organisation phase: the Murray dairy industry a decade after
deregulation
While deregulation triggered a period of uncertainty and chaos for the
Subtropical industry in the last decade, the Murray industry experienced
uncertainty and chaos associated with the Millennium drought and water
reform. Water management has been the major issue for Murray dairy
producers with a major shift in water policy in regards to the access and
allocation of water: water is allocated to the environment, water rights are
separated from the land and water is reallocated amongst users through a
market trading mechanism (Nettle & Paine, 2009). In response, Murray
producers have made significant changes in adapting to changes in water
allocations and new water policy. This includes water-trading, adopting
flexible production systems and using water more efficiently (Nettle & Paine,
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2009). Within the last decade the Murray industry has experienced a
substantial decline in production and even though the drought has broken,
the industry has not returned to pre-drought production volumes. As one
dairy producer noted: “a lot of damage was done in the region…there is still a
lot of pain” (DP 20).

The Millennium drought triggered substantial change within the Murray
industry:

“We’ve probably had 30 years of change [in water reform] in 10…all of
a sudden bang…it was always going to happen…it was inevitable…a
resource is over-allocated. There is a swing in the availability of the
resource and you get a whole lot of people in trouble and we did have
that” (DP 20).

5.3.4.1 Dairy producers and dairy production system
During the extended drought period Murray producers found themselves in a
position where they could not access water to irrigate their pastures. Without
water the perennial pasture system collapsed. In the next year producers reestablished their perennial pastures in the belief that it would be a normal
year. However, they were soon faced with another year without water and
after several years of re-sowing they began to look for other options.
Producers belatedly began to develop alternative production systems to feed
their herd. This required some experimentation and ‘learning-on-the-go’:
“each year we tried something different” (DP 16).

However, with the breaking of the Millennium drought with two very wet years
storage dams have filled to capacity once again. With irrigation water secure
for the next few years the industry has in many ways reverted to operating as
it did before the drought: the same basic assumptions, structure and
practices as pre-drought. One dairy producer explained:

“When this did turn around [the breaking of the drought] like last year
we took the gamble and said, …we think we will get 100% allocation
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and water will be reasonably priced let’s go back into sowing perennial
pasture again. We’ve gone back to white clover and ryegrass” (DP
16).

The Millennium drought has made Murray “farmers very resilient with the
hardships they have gone through in the last 10 years” (DP 14). Like
subtropical producers in the early days of deregulation, Murray producers
were operating in an environment in which they had no previous experience.
As one producer told me:

“I guess to me it was the hardest time that we had ever been through.
It was mainly because of the fact we were in the unknown. We had
never been without water” (DP 19).

Murray producers have learnt some valuable lessons from their experience of
the drought: they have the confidence to act differently from the “jelly mould”
(GA 4) of the past. Several producers spoke of their learning through their
experience in managing the drought as evidenced in the following quotes:

“I’ve learnt a hell of a lot through adversity. I am a much better farmer”
(DP 20).

“We certainly don’t hesitate now to jump in and do something different.
We’ve done it before and we’ve managed to work out a system” (DP
19).

“Again you can think it’s only going to get worse and worse but you
can also try and view everything as an opportunity and make the most
of it” (DP 21).

“We have learnt a lot how to do things better…we’ve changed a bit in
our technique on our farm…we’ve become pasture croppers” (DP 15.
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During the drought period, Murray producers made different decisions as to
how they could manage the drought just as Subtropical producers made
different decisions as to how they could manage in a deregulated market.
Some Murray producers chose to sell any water entitlement they had and
buy-in feed, others cut costs as hard as they could, others grew crops such
as maize as they tried to maximise the amount of forage harvested per
megalitre of water. Others sowed an annual pasture, others ‘parked’ their
cows (herd sent to another drought-free area) while others invested in a
feedlot system. In making these decisions some producers profited from the
drought, others simply broke even while others accrued high levels of debt
and were forced to leave the industry.

Producers have always understood that their low cost perennial production
system “in a good season at nearly any milk price will deliver a profit” (DP
14). However, while they have the confidence to do things differently they are
also more cautious when making on-farm investments. Producers know that
“perennials also lock them into a system” and that when water is limited and
feed has to be bought in “costs can get out of control...they become a bit
more vulnerable…They are also more considered when they make an
investment…they don’t lay out money for new tractors or laser grading” (DP
14).

In the case of Murray dairy producers the prolonged drought conditions built
social capital which contrasts to the Subtropical dairy industry where social
capital declined with deregulation. One producer told me:

“We had a dairy business network group that we were in at the time
we were tossing a lot of this stuff around [considering options], peer
support” (DP 20). One government agent explained that in the drought
producers would meet initially as a “bit of an outlet and to obtain some
technical information…then it got to the stage where farmers were just
tired of getting advice…the dairy discussion groups became a social
network…to get away from the farm and have a few beers…some of
those groups still exist today…as a social group” (GA 4).
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One of the changes that the drought brought about was the shift in Murray
producers’ loyalty to their milk processor just as was the case for Subtropical
producers. One government agent explained why producers changed
processors:

“They put up with it for two or three years but as the drought went on
for 10 years that’s when the loyalty factor disappeared…they would
change from year to year just to get the best milk price…the milk
supply officer spent a lot of time trying to grow their supply base while
at the same time protecting their existing suppliers” (GA 4).

The change in allegiance was to enable producers to persist under adverse
conditions and this was understood by the milk processors as one of their
agents explained:

“In the drought they saw people move who we never thought would
move. They never would have dreamed of leaving…even if you are
the strongest believer in co-ops if it gets down to your own survival
compared to the co-ops survival you’ve got to look after yourself first.
That’s nature. I saw farmers in northern Victoria forced to make that
sort of decision” (MP 5).

The decisions that producers are making now in relation to their feedbase will
be informed by their analysis of “risk based on the probability distributions for
the prices for milk or input costs and also the probability distributions for the
type of year [wetter or drier] and water allocations” (GA 5). As one
government agent explained:

“Clearly, they have swung a long way away from pasture. They’ll be
swinging back. The decisions they make will be related to their
perception of the risks of water supply and purchasing water. It’ll come
down to how much do we want to have as a permanent perennial
pasture? If you went down a few years ago [during the drought] you’d
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think that perennial pasture was finished in Northern Victoria, was
finished forever. There will be different systems but they will actually
gravitate back to where there is a lot of knowledge…you’re not going
to have the last 10 years that often” (GA 5).

While this respondent believed producers will return to their perennial pasture
base system, the perennial pastures will be balanced with annual pasture,
forage crops or bought-in feeds depending on their risk analysis. This will
substantially increase the complexity of their decision-making. As one
producer summed up how they will operate “their business” in this new
environment, “We’ve got four things to sell: water, cattle feed and milk.
Whichever one is going to make us the most money when you do your sums
then that’s how we roll” (DP 17).

For Murray dairy producers the experience of the Millennium drought and the
loss of irrigation water have been “sad for the dairy community… but in the
end it does strengthen the sector” (GA 4) just as the experience of
deregulation has been for Subtropical producers. In general, producer
confidence has returned with water secure in the short-term. Dairies that had
closed down during the Millennium drought have re-opened.
However, what has changed is the mindset of those within the Murray dairy
industry. They now think very differently about water as evidenced by the
following quotes from Murray producers:

“We are never going back to where we were that’s for sure. Yes, look
we are still trying to find that happy medium. We are not sure what that
is. We are always going to be reliant on water and that is why we live
here. We are an irrigation district. You can’t farm here profitably
without water and it just depends on what the water price does as to
how profitable we can be with it”.

“While we’ve got these uncertainties affecting water we have the
potential with the new jump in technologies and some new ways of
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thinking, we have the potential to bring our milk production back to
what it was pre-drought in northern Victoria” (DP 15).

5.3.4.2 Milk processing sector
In the last decade the processing sector has made significant “investments in
marketing, product and brand development to enhance returns – areas of
specialisation and niche products were established” (Harris, 2011, p. 56).
They have also invested in and adopted the latest technological
advancements in the manufacture of milk products that are largely for export
but also for the domestic market. This contrasts with the Subtropical
processing sector which lost its manufacturing capacity in the early postderegulation period and now simply processes for the fresh milk market with
some short-life milk products.

Murray-Goulburn Co-operative did find itself “heavily exposed” (MP 5) in the
irrigated Murray region with the Millennium Drought and to overcome its
exposure it has broadened its base with processing factories in other dairying
regions in southern Australia. During the drought when milk was in short
supply the processors behaved the same as the Subtropical processors:

“The processors brought in a pricing system where they were offering
farmers a price without putting a ceiling on how much of their supply
was going to be at that price. So what did the farmers do? Very quickly
went gangbusters” (GA 5).

The Murray processors also adopted another strategy that had been used by
Subtropical processors. They started “to pinch all the big suppliers” (GA 5)
from the other processors: “walking down the laneway offering a better price
to get the bigger more efficient suppliers” (GA 5).

Murray-Goulburn Co-operative remains as one of the last milk co-operatives
in Australia along with the small Norco Milk Co-operative located in the
Subtropical industry. One producer who believed in the co-operative
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philosophy also believed that co-operatives had to operate according to
business principles. He explained:

“Co-operatives are under huge pressure…we have got to have the
best management…got to make commercial decisions as well
otherwise they will not survive in the world” (DP 15).

The price of milk at the farm-gate is effectively set by the Murray-Goulburn
Milk Co-operative.

“It’s the Co-op that sets the benchmark and interstate it still drives the
milk prices because if they are short of milk they have to bring it up
from Victoria” (MP 5).

The other processing companies, including those in the Subtropical industry
basically pay the Murray-Goulburn milk price plus freight as acknowledged by
several of the Subtropical interviewees.

“If the competitors want more milk they will pay a little bit more than
Murray-Goulburn but as soon as they have got enough milk they will
drop down” (MP 5).

In terms of supplier contracts one milk processor agent explained the
complex payment system they have introduced:

“Farmers are given a choice of one of three options and we declare
our opening price 1st July and the farmers have a month to choose
which option they want to supply under…they choose which way they
want to be paid and how they want to produce the milk…we don’t
actually tie farmers in for 2 or 3 years…our farmers can leave on a
days notice” (MP 5).

One producer said that he was “on a domestic milk incentive payment option
so we’ve got to supply 40% of milk in the off-season” (autumn-winter period).
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He went on further to say that “this option had been introduced to try and
compete with these other companies trying to pinch Murray-Goulburn’s larger
suppliers with relatively flat curve production systems as these suppliers
enabled Murray-Goulburn to sell onto the domestic milk market” (DP 14).

However, as one milk processor agent explained:

“One of the problems with the domestic option is it dangles a carrot
out there. There is a nice premium there for you to receive but
depending on the seasonal conditions it could cost you a lot because if
you don’t achieve it you are worse off. The two other options are the
traditional payment system…and the seasonal payment system based
around the seasonal growth pattern of pasture. The seasonal payment
system is suited to the manufacture of milk products. It allows the
producer to supply milk most efficiently but the milk payment is lower”
(MP 5).

Unlike the Subtropical industry where growth is restricted to supplying the
domestic market, supplying the export market allows growth “which for
producers is a really important thing” (DP 20). It appears that the contractual
arrangements between the co-operative processor and its producer suppliers
has engendered a strong sense of loyalty “which is a bit of an asset” (MP 5).

Some Murray producers found contracts to be a useful tool that could be
used to assist in their financial decision-making. As one producer explained:

“You know in advance what you can pay for. It’s not a guessing game.
We know the most we can pay for our feed, the most we can pay for
our water and the most we can pay for our cows” (DP 17).

In contrast, Subtropical producers were resentful of the nature and extent of
the contracts viewing them as a form of control and restricting their potential
to grow their businesses. The Subtropical milk processors only need enough
milk to meet their contractual obligations with the supermarkets whereas the
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export oriented Murray processors impose “no volume limits which is a really
important thing to allow you to continue to grow” (DP 20).

5.3.4.3 Dairy industry organisation
In the post deregulation environment the UDV is finding it difficult to maintain
membership as it is unable to demonstrate to producers its value now that it
no longer has a direct impact on producers’ income. A producer member of
UDV described the difficulty the organisation faced:

“When you take away those broader issues that UDV and other dairy
farming organisations deal with such as access to water,
environmental issues, international trade rights it is a hard slog. It is
hard to say we’ve got a win here in policy but if you get an extra cent a
litre you were a hero. It has had a huge impact on dairy farmers” (DP
18).

Like QDO, membership to UDV is also voluntary and “they are struggling for
members” (DP 20). One producer described the problem UDV has in
attracting membership. “The UDV goes out and bats for all dairy farmers not
just its members but it doesn’t make any difference if you are a member or
not. Any advantage you get they get as well” (DP 14). This producer summed
up the situation for state dairy industry organisations in the post deregulatory
operating environment: “Other than QDO which is in pretty good shape the
rest of the farm state organisations are in a pretty poor state” (DP 14).

5.3.4.4 Service provision
“We’ve come from a time when the state government agents were
seen as very relevant and well respected and had a place. Through
funding cuts and farming systems becoming more complex it has been
difficult to continually upskill government staff…maintain that capability
and culture of success” (DP 20).

The role of government agents has changed and so has their profile with the
industry: “the retail and wholesale concepts have been introduced” (GA 4).
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They no longer provide a frontline service to producers except where private
providers are unable to offer a particular service: “retailing is where you can
talk directly with farmers…we provide technical advice because there is a
market failure…no one else is providing it” (GA 4). “Wholesaling” is where
government agents provide information to the other service providers who
then deliver information at a cost to producers: information is delivered
second hand via the private sector. This requires government agents to have
a different skill set from when the Target 10 productivity program was
operating. Rather than having a broad knowledge they need to have
expertise in a specific management area such as in effluent or nutrition
management. As one producer commented:

“They certainly don’t seem to be like what they were. Years ago you
could go into the DPI office and you could find out anything you
wanted to know about anything” (DP 19).

At the same time the private sector has developed with private companies
providing technical advice in areas such as agronomy and animal health.
However, “quite cloudy messages emerge out of some of those people at
times...not all farmers are as discerning as you would like them to be when a
product is on offer...we’ve lost something there to some extent” (DP 20).
There are now many more service providers and consultants “running their
own courses and programs…the industry is starting to get saturated with
information” (GA 4). Producers are seeking information that is tailored to their
particular situation:

“We need information to come to us that is timely, relevant, targeted
and accessible” (GA 4).

“Field officers provided advice in the old days [but now] the bigger
farmers say I’ll pay for the advice. They don’t want the average field
officer” (MP 5).
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“Sometimes I think we are run over by organisations all trying to do the
right thing by us. I guess a lot of Vic DPI’s work has been taken over
by private consultants which are fee-for-service. In some respects I
think farmers are happy to pay a fee-for-service because they are
getting exactly what they want” (DP 19).

The Murray dairy industry has responded to the Millennium drought and the
lack of water available for irrigation. Many producers acknowledged that they
had learnt from the experience of dairying when water was not available or
was too costly. They now possess the new tools through modernising their
irrigation systems to improve their water use efficiency. They have developed
the capacity - knowledge, skills and confidence - to respond to a future
surprise. The industry organisation, UDV, continues to advocate on behalf of
industry to government. Membership to the organisation continues to decline
as producers fail to see the benefits of belonging to an organisation that
cannot influence the milk price. The milk processing sector has continued to
grow by expanding into other dairy regions so as to reduce its reliance on
supply from the Murray industry. The majority of Murray producers continue
to supply to Murray-Goulburn Co-operative: “95% of our farmers are very,
very loyal” (MP 5). As a co-operative, Murray-Goulburn must take all the milk
produced by its producer members and pay its suppliers as much as it can
afford: “it has to balance up what’s best for its manufacturing purposes and
what’s best for its shareholders as the owners” (DP 21).

With the emphasis on exporting their milk products and limited fresh milk
processing facilities, the Murray-Goulburn has remained outside the
tendering for the large volume supermarket contracts that the Subtropical
processors have fiercely competed for since deregulation. However, within
the last 12 months Murray-Goulburn has entered into a 10-year arrangement
with Cole’s supermarket to supply their private-labelled milk. The
arrangements with the Subtropical processors will cease when their contracts
expire (http://www.theland.com.au/ cited 10 April 2013).
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5.4 Conclusions
In this chapter I have described and analysed the changes in structure,
practice and culture that occurred in two contrasting Australian dairy
industries as they moved from operating in a highly regulated to a totally
deregulated market system. The Subtropical industry with its dependence on
supplying a small and competitive domestic fresh milk market exhibited the
attributes of an industry that responds to a market in which supply must
balance the demand for milk. This was not the case for the Murray industry
which has a lower cost structure and has established a successful export
industry for manufactured milk products.

With water once again readily available and at a relatively low cost the
Murray industry can again exploit its low cost production systems and rebuild its milk supply base in the immediate future. While growth in the Murray
industry depends to a large extent on its ability to effectively compete in the
international market, it also has the ability to exploit its competitive advantage
in the domestic fresh milk market further eroding the opportunity for the
Subtropical producers to expand their production.

5.4.1 Changes in structure, practice and culture
In Table 5.1, I provide an assessment of the scale of the changes in the
structure, working practices and culture in the Subtropical and Murray dairy
industries as these industries re-organised following deregulation. The
elements, structure, working practices and culture are used by transition
theory to characterise system change.

In the post deregulatory operating environment Subtropical producers have
had to make significant structural changes in their production systems and in
their working practices as they continually adjust to the domestic milk market
driving the rise and fall in milk price at the farm-gate. In contrast, Murray
producers made no changes to their production system post deregulation
until they were faced with the Millennium drought. While they made
significant changes during the drought period, in recent times there has been
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a return to their traditional production system. The change in water
management was accelerated by the Millennium drought with governments
investing in the modernisation of irrigation infrastructure to the farm and the
adoption of improved water use efficient practices on-farm.

Post-deregulation, the milk processing sector in both the Subtropical and
Murray industries has experienced the full impact of operating in an open
market system. In their attempt to maintain profit margins, the processing
sector in both dairy industries has experienced rationalisation, consolidation
and takeover by international food companies. The exception has been the
leading Australian milk processor, Murray-Goulburn, which has remained as
a farmer-owned co-operative.

The substantial changes in structure and working practices implemented by
QDO, the industry organisation representing subtropical producers, post
deregulation has meant that this organisation has been successful in
retaining its membership. This is in contrast to the UDV, the industry
organisation representing Murray producers, which has failed to respond to
the new operating environment with producers unable to see the benefits to
be gained from membership.

The post deregulation period also has witnessed state governments
withdrawing from servicing both the Subtropical and Murray industries. While
service provision in the Murray industry has been successfully privatised, this
has not been the case in the Subtropical industry where the industry
organisation has attempted to fill the gap.

Large differences between Subtropical and Murray producers have emerged
post deregulation. The relationship between Subtropical dairy producers has
changed from working together as a cohesive group to acting as individuals
competing against one another. Subtropical producers rely on their particular
milk processor to win a lucrative supermarket contract to guarantee their
immediate future. However, this is often to the detriment of fellow producers
when their processor fails to win a supermarket contract. With the prospects
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for growth in the fresh milk market limited, the opportunity for producers to
further develop their dairy business relies on other producers to exit the
industry. In contrast, Murray producers remain encouraging and supportive of
each other as they continue to re-build their dairy business following the
breaking of the Millennium drought. Perhaps even the experience of the
Millennium drought has further strengthened producer relationships as all
producers faced this difficult period together.

Subtropical producers operate as individual businesses that are more
responsive to the supply and demand for fresh milk and often with diversified
sources of income which include real estate, shares and bonds and off-farm
income. Murray producers also operate as individual business but their
systems lack the requirement to be as flexible in production volumes as in
the Subtropical industry. Subtropical producers continue to leave the industry
as they find it increasingly difficult to meet the changing supply requirements
of a competitive market where there are substantially lower prices being paid
to producers. Murray producers continue to recover from the Millennium
drought as they modernise their irrigation infrastructure and build their milk
volumes.

The relationship between producers and their milk processor has changed in
both dairy industries. The major processors in the Subtropical industry are
fully privatised and as they strive to maintain their profit margins they place
stringent conditions on producers. Subtropical producers no longer
demonstrate the loyalty they once had towards their corporatised or cooperative milk processor and in return the loyalty of milk processor staff is to
the company and not to their suppliers. While Murray producers changed
milk processors during drought, when financially stressed, the great majority
of producers remain loyal to their farmer-owned co-operative.
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Table 5.1 Summary of the nature and extent of changes in structure, practice and
culture for the Subtropical and Murray dairy industries in the decade that followed
deregulation

Nature of
change

Structure

Practice

Culture

Extent of change
System component
Subtropical industry

Murray industry

Dairy production system





Milk processing sector





Industry organisation





Service provision





Dairy production system





Milk processing sector





Industry organisation





Service Provision





Dairy producers





Milk processors





Code:  = minimal/no obvious change,  = some obvious change,  = obvious and
substantial change,  = almost unrecognisable

In the Subtropical industry, the supermarkets hold substantial market power
in the fresh milk market as a result of the increasing shelf space allocated to
their private-labelled milk. The retail sector continues to place pressure on
the margins of the milk processers who, in turn, have introduced individual
producer contracts with a specified volume. This tool is used by the milk
processors to precisely as practicable match their supply with their demand
for milk.

5.4.2 Transformative change in an agricultural industry
From my review of the literature on transformative change in an SES which
includes that of Cumming et al. (2005), O’Brien (2012) and Nelson (2011) I
have suggested that transformative change involves a restructuring of a
systems components and relationships, within and across multiple scales
and domains. Post deregulation, the Subtropical industry has experienced
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fundamental change in the way it now functions. That is, the structure and
practices of the industry’s components: the dairy production system, the milk
processing sector, the industry organisation, the service delivery, and the
fresh milk supply chain are considerably different, and the social roles and
relationships between industry actors has been substantially altered to such
an extent that I propose the industry has assumed a new identity. Key
features of the changes in the structure and working practices of the
components of Subtropical dairy industry are shown in Table 5.2. This is
followed by Table 5.3 which shows the key changes in the perspectives and
relationships of the actors within the industry.
Table 5.2 Key changes in structure and practice of the Subtropical dairy industry
following deregulation
System Components

Elements

Before deregulation

After deregulation

Structure

Low production per ha and
per cow, gradual increase in
milk output, milk sole income,
stable system

Higher production per ha and
per cow, rapid increase in
milk output, diversified
income, changeable system

Practice

Grass-based, low inputs

Grass-based, higher inputs

Structure

Farmer-based co-operatives

Multi-national companies

Milk quotas, unlimited volume

Supply contracts, volume
restrictive

Structure

Compulsory membership

Voluntary membership

Practice

Advocacy

Advocacy, service provision,
communication

Structure

Government agents

Private providers and
industry

Practice

Free service to individuals,
regular group meetings

Fee for service for
individuals, free service to
groups by industry, meetings
irregular

Structure

Milk price controlled and
increasing over time

Milk price rises and falls with
demand

Practice

Government and producers
set milk price

Supermarkets sets milk price

Production system

Milk processing
sector

Practice

Industry organisation

Service delivery

Fresh milk supply
chain
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Table 5.3 Key changes in cultural aspects of the Subtropical dairy industry following
deregulation
System actors

Producers

Milk processor

Before deregulation

After deregulation

Perspective

Farming as a tradition,
raising a family and
belonging to the land,
cash flow

Farming as a business
enterprise, based on
business principles, profit

Relationship with
other producers

Strong networks, sharing
and supportive

Networks degraded,
competitive and suspicious

Relationship with
milk processor

Co-operative,
trustworthy, helpful,
honest and personal

Commercial, no longer
trustworthy, dishonest, and
impersonal

Perspective

Operating for the
collective good

Operating for the benefit of
shareholders

Relationship with
other processors

Non-competitive and
open

Competitive and suspicious

Relationship with
supermarkets

Regulated supply and
distribution

Commercial negotiations for
supply and distribution

The Murray industry also experienced change at the same time as
deregulation occurred. However, looking back it is now clear that those
changes were largely the result of an unexpected and substantial reduction in
the availability and high cost of irrigation water, a consequence of the
depletion of water storages associated with the Millennium drought. When
water was once more readily available the Murray industry reverted back to
many of its pre-deregulation structures and practices and the participants
resumed many of their previous social roles and relationships. These findings
lead me to draw the conclusion that the Subtropical dairy industry was
deliberately transformed as a consequence of deregulating the Australian
dairy market but that this was not the case for the Murray dairy industry
where changes in water availability and water policy and the need to use
water more efficiently have been important stimuli for change.
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5.4.3 A sustainable future for the Subtropical dairy industry?
Chapin et al. (2010) and others suggest that the outcomes from a deliberate
transformation are not always predictable and, as a result, unintended
economic, ecological and social consequences can emerge at any time.
These consequences are often only revealed with hindsight making it difficult
to precisely determine the outcomes when planning a deliberate
transformative change.

Sustainability, a contemporary concept, attempts to address concerns about
the social and environmental costs of implementing policies promoting
economic growth (Gibson, et al., 2005, p. ix). For a more complete
discussion of this concept refer to Chapter Two, section 2.4. Drawing on the
sustainability literature, I adopted a set of principles proposed by Gibson et
al. (2005, pp. 237-238) to evaluate the outcomes from the deregulation
process as making more or less progress toward sustainability. Those
principles recognise the core requirements of sustainability of an SES to be:
system integrity, economically viable, environmentally sound and socially
just.

In Table 5.4, I provide a summary of my assessment of the outcomes from
this case study in terms of core sustainability criteria. I provide a more
thorough explanation of those key findings in the text below the table.
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Table 5.4 Sustainability assessment of outcomes in the Subtropical dairy industry
following deregulation adapted from Gibson et al. (2005, pp. 237-238)
Criteria

Sustainability assessment criteria
Supply chain “squeezed” by the retail sector with producers and
milk processors under sustained pressure

SES integrity
Degradation of producers’ social capital - structural (social
networks) and cognitive (loss of trust)
Production system pushed harder by the need to increase milk
output, animal health and welfare issues emerge
Milk processor margins compromised by the need to compete
for lucrative supermarket contracts
Economically viable
Producer margins compromised by the restrictive demand for
milk, constant need to improve productivity, opportunity to grow
their business limited
Environmentally sound

Farm physical resources, the pastures and laneways, degraded
when subjected to extended periods of wet weather

Socially just

Disempowered producers are ‘price-takers’ in the supply chain
Milk processor loyalty to their shareholders, suppliers viewed as
a commodity
Little opportunity for new producers to enter the industry
Producer networks breakdown
Breakdown in trust between producers and processors

In the case of the Subtropical industry, deregulation has provided the
opportunity for the retail sector to use its power to control the domestic milk
supply chain which has severely tested this industry’s ability to secure a
sustainable future. That is, a dairy industry that is desirable, viable and
durable. As intended by government, this agricultural industry now operates
according to free-market and supply chain principles and consumers have
undoubtedly benefited from low milk prices.

However, while governments have achieved their desired outcome from
deregulation, there have been other outcomes that have had unintended
environmental and social consequences for the Subtropical industry. The
profit margins of the milk processors and producers are under constant threat

164

requiring processors and producers to look for improvements in their
production efficiency. Producers have increased their production per ha and
production per cow to increase their milk production. This has impacted on
the farms’ physical resources when weather conditions are unfavourable and
has also resulted in the emergence of animal health and welfare issues.
Producers are now in competition with each other to secure supply. With the
opportunity to supply to different processors they tend to be suspicious of
each other. Producers’ long-term success in securing supply depends on the
demise of other producers leaving the industry. With the introduction of
supply contracts by the milk processors, producers no longer trust
processors to look after their interests. Producers are unable to realise the
value of their assets with the sale of their property as no new producers are
entering the industry.

The findings from this case study, Deregulation of the Australian dairy
industry, are new in that I have explored the dynamics and outcomes of
change in an agricultural industry that are the result of a deliberate attempt
by governments to make the industry more efficient and produce benefits for
consumers. This research also provides insights into the nature and extent of
the change required before we can suggest that a transformation has taken
place in a contemporary developed agricultural industry setting. The adaptive
cycle was found to be a useful concept to describe and analyse the process
of deregulation in the two regional dairy industries. It was also useful as a
way to compare the differences between the Subtropical and Murray dairy
industries as they responded to deregulation.

In Chapter Six, I discuss the usefulness of the conceptual frameworks of
transition theory and resilience thinking in identifying and explaining the
changes in the Australian dairy industry that followed deregulation as a case
of transformation in developed contemporary agriculture. I explore how these
theories can assist those considering transformative change in contemporary
developed agriculture to navigate such a profound change successfully. In
Chapter Six I apply a transition lens and then a resilience lens to the findings
presented from the case study in this chapter.
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Chapter Six
Efficacy of transition theory and resilience thinking for
analysing deliberate transformative change

6.1 Introduction
My focus in this chapter is to respond to the following key question:

How useful are transition theory and resilience thinking as theories of change
in examining deliberate attempts to transform contemporary developed
agricultural industries?

In this chapter I examine the extent that transition theory and resilience
thinking as two contemporary theories of change in SES were useful in
helping to analyse and interpret the changes in the Subtropical and Murray
dairy industries following deregulation. To do this I examine the importance of
the different transition theory and resilience thinking concepts in contributing
to an understanding of the changes that occurred. I also reflect on some of
the concerns in the literature about the appropriateness or usefulness of
these theories.

I begin with a brief description of the transition conceptual framework. I then
apply the transition concepts to the findings presented in Chapter Five for the
Subtropical and Murray dairy industries case studies to determine how useful
these concepts were in describing the nature and extent of the changes in
these dairy industries. I then follow the same process for resilience thinking
and its concepts. I then discuss how valuable the theoretical frameworks of
these two theories were as I attempted to unravel and interpret deliberate
transformative change. I conclude this chapter by providing some
recommendations to those agricultural industries (and their producers and
service providers) which may be considering or facing deliberate
transformative change.
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6.2 Transition theory
Grin et al. (2010, p. 109) define a transition or transformation (terms are used
inter-changeably) as a fundamental change in three elements of an SES:
structure, practices and culture of a system. Transition theory focuses on the
interactions between actors, structures and management practices in a
complex, dynamic and uncertain environment that result in irreversible
system change. A system transition involves physical changes such as in
infrastructure, institutions and management practices as well as changes in
actors’ perspectives, values and beliefs. That is, there is a fundamental
change in how a system functions and in the behaviour of the system’s
actors (de Haan & Rotmans, 2011).

The transition analytical framework consists of three inter-related concepts,
namely, multi-pattern, multi-level and multi-phase, which can characterise
transitions as they unfold (Refer to Chapter Two for a fuller explanation of
these concepts). These three concepts are used to explain the processes
that lead to transformational change by describing the dynamics of the
change and identifying the feedback mechanisms that drive the change
process (Frantzeskaki & de Haan, 2009; Rotmans, et al., 2001; R. van der
Brugge & Rotmans, 2007).

The multi-pattern concept developed by de Haan and Rotmans (2011)
describes the inter-linkages and dynamic interactions between the multiscalar levels that drive the incumbent system to change. The case study
used in this research is representative of a macro-meso pattern or top-down
change. That is, the deregulation of the Australian dairy market (representing
a landscape change) applied sufficient pressure to overturn (or transform) the
existing dairy industry (incumbent system).

The multi-level concept is used to analyse the interactions or relationships
between developments operating at three functional scale levels: macro-,
meso- and micro-level. In this research the macro-level or external landscape
change is represented by a change in rural policy when Australian
governments replaced an orderly marketing system and industry
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protectionism with an open market system while promoting competition and
efficiency in the industry. The meso-level or regime is represented by the
regional dairy industry with its dominant structures, management practices
and culture that are shared by the groups of actors within that industry.
Innovative practices, new ideas and new initiatives generated by actors are
represented at the micro-level or in niches and occurred in response to
changes made to the incumbent dairy industry (Foxon, et al., 2009;
Frantzeskaki & de Haan, 2009; R. van der Brugge & Rotmans, 2007).

The multi-phase concept describes the direction, speed and magnitude of
change within the incumbent system as a sequence of stages that takes
place over time. This concept described the dairy industry alternating
between periods of rapid change and periods of consolidation in the change
process (Grin, et al., 2010, p. 127; Rotmans, et al., 2001).

6.3 To what degree do transition concepts describe, explain and
provide insights into the nature and extent of the changes that followed
deregulation in the Subtropical and Murray dairy industries?
The transition concepts of multi-level, multi-phase and multi-pattern provided
a broad picture of how and why system changes occurred in the Subtropical
but were resisted in the Murray dairy industry following the change from a
regulated to deregulated market system. The transition elements of structure,
management practice and culture were valuable as a way of organising a
description of the nature and extent of the changes within these two
industries following deregulation.

6.3.1 Multi-pattern concept
In this research the multi-pattern concept offered insights into how a change
at the landscape level can overcome a system’s resistance for change when
a sufficiently powerful force is applied. In this study the removal of legislation
governing the regulation of the Australian dairy market engineered the
conditions for a restructure of the dairy industry.
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While the Australian dairy industry was already facing a number of
challenges including reduced access to water, soil degradation and
community concerns about animal welfare, in a regulated market system the
pressure from these challenges was insufficient for the industry to change the
status quo. However, when the market system was deregulated, free-market
forces created enough structural tension to threaten the incumbent
Subtropical industry. This industry responded to this mismatch between freemarket forces and its mode of operating by substantially altering its structure
and management practices at the farm level, within the supply chain, within
the industry organisation and in the provision of dairy services, and, in the
longer term, changed the culture of the industry. For example, in response to
market forces some producers made changes to their farm infrastructure,
most producers increased the amount of supplements fed, and, in general,
most producers aimed to have a more efficient operation (refer to Chapter
Five, section 5.2.4.2).

In contrast, in the Murray industry the free-market forces failed to develop
sufficient structural tension to act as a force for change. The Murray industry
was not threatened and this allowed the industry to continue functioning in
the same way as it had prior to deregulation. For example, following
deregulation the milk prices received by Murray producers increased as a
result of the high level of demand for manufactured milk products in overseas
markets. As a result, Murray producers found it unnecessary to make
changes to their production systems (refer to Chapter Five, section 5.3.3.1).

The multi-pattern concept was important in explaining how the conditions for
transformative change can be induced as in the case of the Subtropical
industry or resisted as for the Murray industry. This different response to
change between the two dairy industries provided insights into understanding
that system change, in particular, deliberate transformative change will be
resisted unless the strategy to create and then maintain pressure on the
system is sufficiently powerful to destabilise the incumbent system.
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6.3.2 The multi-level concept
The multi-level concept provided insights into how processes at different
functional levels interact within and between the three levels reinforcing
change. As a result of co-evolution between and within these various levels a
system is fundamentally changed (Grin, Rotmans, & Schot, 2011). This
concept offers a useful way of understanding how the incumbent system
interacted with a change in the landscape by implementing system changes.
These changes to the incumbent system required actors to acquire new skills
and to adopt innovative practices to enable the system to function in the new
operating environment.

The change in the fresh milk market supply chain is an example of the
interactions that occur between and within the different scale levels as the
system changes. In response to deregulation, the retail sector expanded their
sale of private labelled fresh milk. The Subtropical processors were forced to
bid for supermarket share to supply private labelled fresh milk at prices that
squeezed the processors’ profit margins. In turn, the processors introduced
individual milk supply contracts for producers with volume restrictions to
ensure supply was balanced with retailer’s demand. The milk supply
contracts also included specific milk quality and component standards with
penalty and bonus clauses. Producers found they had to improve their
business management skills to understand the implications of their supply
contract for the cost of producing milk daily and seasonally. Producers
needed to ensure that they only produced sufficient milk to meet their
contractual obligations. Producers also had to ensure that their milk
components and quality met contract specifications and, when possible, take
advantage of any available bonuses (refer to Chapter Five, section 5.2.4.1,
5.2.4.2 and 5.2.4.3).

Following deregulation the Murray industry continued to supply milk for the
export markets and fresh milk markets. Murray producers continued to
produce milk using the same production system they had always used.
However, the temporary loss of water associated with the Millennium drought
forced Murray producers to alter their production systems by adopting a
170

range of innovative strategies to feed their cows. With the drought breaking
and water more readily available, the pressure on Murray producers
dissipated and, as a consequence, these producers reverted back to their
traditional production systems (refer to Chapter Five, section 5.3.4.1).

The multi-level concept was useful in explaining how the different sectors in
the fresh milk supply chain interacted and how this on-going interaction led to
co-evolving changes between sectors and substantial change within sectors.
The concept was also important in explaining that when a system is
subjected to a temporary change in operating conditions the system will
make the necessary adjustments to allow it to continue operating but will
return to its previous way of operating once normal conditions prevail.

6.3.3 The multi-phase concept
This concept describes the rate and magnitude of a system change which
can be identified by different shaped curves, typically an S-shaped curve. In
the Subtropical industry a sequence of temporal stages could be identified in
the process of transitional change: a preparation phase initiated when
deregulation was confirmed followed by a period of instability as the industry
responded to operating in a deregulated market, then a period of stability
associated with the implementation of the first milk supply contracts and then
again a period of uncertainty with the second milk supply contracts (refer to
Chapter Five, section 5.2). In the Murray industry there was no activity in the
preparation phase and no changes made in the period following deregulation
until Murray producers were unable to access water for irrigation during
drought (refer to Chapter Five, section 5.3.4.1).

The preparation phase for deregulation was short. In fact, there was only
nine months between governments’ announcement of deregulation and its
implementation. Although there were no obvious system changes in the
Subtropical industry in the period immediately following the announcement,
there was much activity with the industry organising information meetings
and producers assessing their options in the new operating environment with
the assistance of government service providers (refer to Chapter Five,
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section 5.2.2). In contrast to Subtropical producers who were mostly fearful of
deregulation, most Murray producers looked forward to deregulation and to
the benefits it could potentially offer without the need to make changes (refer
to Chapter Five, section 5.3.2).

The date for deregulation - 1 July 2000 - acted as the trigger for a take-off in
system change within the Subtropical industry. In the early years following
deregulation there was an accelerated period of change as some producers
chose to rapidly increase their milk output. This period lasted several years
and was characterised by disorder and instability as these producers made
substantial changes which led to feedbacks requiring more changes. At the
same time, Murray producers were receiving record milk prices that
reinforced their belief that deregulation meant business as usual.

Following on from this period of disorder and instability (rapid and chaotic
change) was a period of consolidation (order and stability) in the Subtropical
industry associated with the introduction of favourable milk supply contracts
when the milk processors believed there was going to be a shortfall in milk
supply. However, processor demand for fresh milk in the Subtropical industry
has changed. At the time of interviewing key informants, supply contracts
were about to be renewed and Subtropical producers were expecting a lower
milk price and a restrictive supply volume in their new supply contracts. By
comparison, the Millennium drought had broken and Murray producers were
being encouraged to increase milk production to pre-drought levels as soon
as practicable, in order to supply export markets.

6.3.4 Changes in structure, management practices and culture
The three elements of structure, management practice and culture were
useful in characterising system changes and also the interconnectedness
between these elements in the change process. In describing the nature and
extent of the changes in the three elements I could show that following
deregulation there was a change in the identity of the Subtropical dairy
industry. That is, there was a fundamental change in the transition elements
in the Subtropical industry and, as a consequence, this industry now
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functions differently (refer to Chapter Five, section 5.2.4). By comparison, the
Murray industry temporarily adjusted when an essential resource was not
available. However, with the replenishment of the resource the industry
operated as it always had and in so doing retained its identity (refer to
Chapter Five, section 5.3.4).

From the time of deregulation the Subtropical industry experienced structural
change at each stage in the supply chain. At the farm-level there were
changes in infrastructure with improvements to the milking shed and yards
and laneways; in the milk processing sector with amalgamations and
acquisitions by two global corporations; in the industry organisation with the
implementation of voluntary membership and in the privatisation of aspects of
the provision of services.

Post deregulation some Subtropical producers concentrated on improving
production efficiency: increasing the number of cows per ha and production
per cow. A number of management practices were trialled including feeding
high levels of grain and milking three times a day. In response to
deregulation the milk processors introduced a whole range of modified and
flavoured, branded milks as well as short-life products. In the last decade the
importance of these premium priced branded products has declined as the
retail sector has sought to increase market share with their private-labelled
milks. By cutting the price of their private-labelled milk (as a loss leader to
draw in customers), the supermarkets have increased the proportion (i.e.,
market share) of all milk sold under their brands. With increased market
share, the retailer’s have been able to negotiate reduced prices for all fresh
milk supplied to their supermarkets. As a result, Subtropical producers and
their corporatised milk processors have become ‘price takers’. In this way,
there has been a significant shift in market power to the retailers.

The Subtropical industry has had to respond to a more elastic
supply/demand model associated with an open market system. Without an
export market, and faced with competition from lower cost suppliers in the
Murray region, there has been little prospect of expanding production. As a
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result, there has been competition amongst processors and amongst
producers that has led to a substantial cultural change within the industry.
Producers and milk processors have gradually shifted from being cohesive
and working together for the good of the industry to being competitive and
suspicious of one another with each operating for the benefit of their own
good.

The interconnectedness of structure, practice and culture in the
transformation process is exemplified in the development of the commercial
relationship between milk processors and their producers in the Subtropical
dairy industry. The milk processing sector in this industry is no longer in the
hands of producer co-operatives but is controlled by two large global
companies. These milk processing companies must tender for a share of the
private-labelled milk required by the two major supermarkets. However,
neither processing company has the capacity to fulfil the total volume
required by both supermarkets, so there needs to be some collaboration,
even if only after the major contract has been signed. Without the outlet of
manufactured milk for surplus supply, the Subtropical processors must
balance milk supply with the fresh milk volumes nominated each day in their
contract. Matching supply with demand is problematic given the highly
variable nature of the Subtropical climate: extended wet and dry seasons are
not uncommon. To overcome this challenge the processors introduced
producer supply contracts that have limited the volumes purchased by each
processor and, over time, lowered prices paid to producers. Producers have
responded by seeking efficiency gains, seeking to exploit any leverage they
might have by being able to negotiate with two rival processors and by
attempting to gain a competitive advantage over other producers so they
remain profitable and economically viable.

By applying transition theory I was able to identify the multi-scalar and coevolutionary nature of the interactions between structure and management
practice, and the re-configuration of the social relationships, for example,
between suppliers and their processors and of the power relationships, for
example, between the supermarket and milk processors that reinforced the
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transformative change process in the Subtropical dairy industry. The
transition concepts and the transition elements provided an analytical
framework that was useful for providing insights into the processes of change
that fundamentally changed the Subtropical dairy industry and why this was
not the case for the Murray industry.

6.4 Resilience thinking
Resilience thinking is founded on the premise that the natural state of a
system is one of change rather than stability (C Folke, 2006; Gunderson &
Holling, 2002; B. Walker & Salt, 2006, p. 6). System resilience refers to ‘the
capacity of a system to absorb disturbance and re-organize so as to retain
essentially the same function, structure, identity and feedbacks’ (B. Walker,
et al., 2010, p. 11).

Resilience thinking offers a conceptual framework to understand the
processes of change in an SES that can lead to transformative change. This
theory focuses on a system’s dynamics by exploring linkages across time
and space, and the interplay between social, economic and biophysical
domains (Darnhofer, et al., 2010, p. 195). The analytical framework is
underpinned by six concepts: 1) nonlinearity, alternate regimes and
thresholds; 2) the adaptive cycle; 3) panarchy;4) adaptability; 5)
transformability; and 6) general and specified resilience (C Folke, 2006; B.
Walker, et al., 2004) (refer to Chapter Two for a comprehensive explanation
of the resilience thinking concepts).

The nonlinearity, alternate regimes and thresholds concept, recognises that a
system’s response to change is non-linear or discontinuous in nature.
(Gunderson & Holling, 2002, p. 26). It also recognises that a system is
controlled by a few key variables which have thresholds. That is, there are
critical levels or limits in key variables which if exceeded will move the
system to an alternate stable regime (C Folke, et al., 2004; B. Walker & Salt,
2006).
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The second and third concepts, the adaptive cycle and panarchy, are
descriptive models describing the patterns and processes of change. The
adaptive cycle describes a sequence of four phases with a front and back
loop: an exploitation phase and a conservation phase form the front loop with
a trigger to move into the back loop formed by a collapse phase and a reorganisation phase (Gunderson & Holling, 2002, p. 34; B. Walker, et al.,
2004). Panarchy is an extension of the adaptive cycle. It focuses on the
possibilities that may arise through the interaction of multiple adaptive cycles
operating across space and time as nested sets (Gunderson & Holling, 2002,
p. 75; B. Walker & Salt, 2006, p. 91). The analysis presented in this thesis
focuses on the application of the adaptive cycle as a single interpretive
heuristic to understand the progress of change affecting the Subtropical and
Murray dairy industries rather than through the lens of multiple and nested
sets of adaptive cycles, similar to the application elsewhere (e.g., Allison and
Hobbs 2006). As a consequence, the panarchy concept has not been applied
in this research.

The concept of adaptability or adaptive capacity is the ability to make
adjustments to an existing system in response to changing circumstances (C
Folke, et al., 2010; B. Walker, et al., 2006; B. Walker, et al., 2004).
Adaptability is mainly a function of management practices and decisionmaking processes. Transformability relates to the capacity to create/enable a
fundamentally new system when conditions make the existing system
untenable (C Folke, et al., 2010, p. 3; B. Walker, et al., 2006).

Lastly, there is general resilience, which relates to the ability to absorb
disturbances that affect any or all parts of a system. In contrast, specified
resilience relates to a targeted part of a system that is resistant to a particular
disturbance.
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6.5 To what degree do resilience thinking concepts describe, explain
and provide insights into the nature and extent of the changes that
followed deregulation in the Subtropical and Murray dairy industries?
The adaptive cycle provided a useful organising framework for describing the
progress of change associated with deregulation within the Subtropical and
Murray dairy industries. The notions of key controlling variables and their
thresholds were critical to understanding the feedback mechanisms
underlying the processes of change within the dairy industries. The concept
of non-linearity reflected how in the change process an industry experiences
periods of chaos that made it difficult for actors to predict the future with
certainty. The multiple regimes concept recognised that when an industry is
transformed the new industry may be more or less desirable (although this
depends on the view of the individual stakeholder). The concepts of
adaptability and transformability were valuable in understanding how an
actor’s capacity affects his ability to respond to and shape change. The
concept of specified and general resilience was useful in providing a
measure of a dairy industry’s exposure to a ‘disturbance’.

6.5.1 The concept of nonlinearity, alternate regimes and thresholds
Deregulating the Australian dairy market was the ‘disturbance’ intentionally
used by government to trigger a restructure of the dairy industry. Prior to this
‘disturbance’ the Subtropical industry operated within a structural framework
that followed a slowly evolving path of change as producers and processors
gradually increased milk output and the scale of their operations. Conversely,
since deregulation Subtropical producers operate in a dynamic market
environment that requires a production system that has the capacity to
rapidly alter the level of milk output to accommodate changes in the demand
for fresh milk. This may be desired by the milk processors to manage their
business but it can be difficult for producers. Producers can respond to some
extent to a short-term increase in milk production by increasing production
per cow but if they are required to increase cow numbers this can require
significant changes in management. By contrast, before deregulation in the
Murray industry there was a strong incentive for growth at the farm level in
response to increasing demand for milk from processors able to expand their
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sales of manufactured milk overseas. Post deregulation, however, the growth
in the Murray industry has been restrained by drought-induced water
shortages for irrigation rather than by market forces.

In the Subtropical industry producer incomes and the low stock of human
capital were identified as key controlling variables affecting system change at
the farm level. The substantial reduction in income associated with the shock
fall in the farm gate milk price can be linked to decisions by producers to exit
the industry, expand to achieve economies of scale, or wait to see what
transpired (refer to Chapter Five, section 5.2.3.1). Those producers who
chose to rapidly expand production found they had a deficit in their farm
management skills as they were now required to manage a more intensive
and complex system. This rapid increase in demand for human capital can
be linked to the emergence of animal health and welfare issues and the
degradation of pastures and soil pugging associated with grazing at a higher
stocking rate and a period of prolonged wet conditions (refer to Chapter Five,
section 5.2.3.1). Murray producers have always operated in an environment
in which the milk price fluctuated with supply/demand on the international
market. These producers had therefore developed the capacity to increase
milk production when the milk price is favourable and to maintain production
when prices fall (refer to Chapter Five, section 5.3.1). However, during the
Millennium drought Murray producers operated in ‘survival mode’ that
required a rapid increase in human capital. They had to learn how to dairy
using different strategies such as growing annual forages and purchasing
feed, using total and partial mixed rations, “cow parking” and water trading
when their perennial pasture systems collapsed (Refer to section 5.3.4).

In the Subtropical industry the gradual breakdown in producer social
networks was a less obvious outcome of deregulation. In this industry, the
stock of social structural capital was identified as a key social variable.
Deregulation resulted in a very different culture with an emphasis on the farm
as a business competing to supply milk to globally-owned milk processors.
Producers tended to be suspicious of other producers and, in particular,
those who supplied a different processor as they sought to obtain a
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competitive advantage (refer to Chapter Five, section 5.2.4.2.). In the Murray
industry the impact of the Millennium drought led to the building of structural
social capital. During the drought producers met socially to give support and
this support network has continued post drought (refer to Chapter Five,
section 5.3.4.1).

The gradual degradation in cognitive social capital in the Subtropical industry
can be linked to the strictly commercial nature of the relationship between
producers and processors: the lack of trustworthiness perceived by the
producer of the corporatised milk processor. The management of individual
milk supply contracts by processors has built a high level of distrust between
producers and their processors. The terms of the contracts are viewed by
producers as being strongly in favour of the interests of the processing sector
to the extent that it hinders the opportunity for producers to further expand
their operation (refer to Chapter Five, section 5.2.4.2).

For the water resource-dependent Murray industry the key controlling
variable is the availability and price of water (readily available and low price is
the norm) which has allowed that industry to thrive by producing milk at low
cost. The Millennium drought depleted water storages, substantially reducing
the annual allocations of water to irrigators and leading to increased demand
and prices for temporarily traded water, often to prices beyond levels that
were economically viable. Under these conditions, Murray producers were no
longer able to maintain their traditional production system. Producers
responded in different ways, including selling water entitlements and
purchasing feed, growing crops with high yields per unit of water, ‘parking
cows’ on another dairy farm and developing a feedlot system. A substantial
publicly funded irrigation infrastructure modernisation program was
accelerated during the drought and that enabled producers to use water
more efficiently. When the drought broke, producers re-established their
traditional production systems. Critically, the large milk processing sector in
the Murray industry has been maintained although the milk co-operative Murray-Goulburn - has invested in other regional dairy industries to achieve
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economies of scale, to access more milk to supply their export markets and
to diversify their sources of milk supply as a risk management strategy.

6.5.2 The adaptive cycle
The adaptive cycle was used to frame the progression of the Subtropical and
Murray dairy industries from a regulated to a deregulated market system (as
outlined in Chapter Five). Prior to deregulation in 2000 these two different
dairy industries were identified as being in the late conservation phase. In the
conservation phase the Subtropical industry operated in a closed market
environment in which competition and novelty were not essential attributes,
progress was slow, and actors were highly connected. In contrast, in this
phase the Murray industry was being driven by the milk processors’ desire to
increase their output to supply overseas markets which provided the
opportunity for producers to increase their milk output.

The implementation of deregulation on 1 July 2000 was the deliberate trigger
for change in the Australian dairy industry. The Subtropical industry
participants were fully engaged in responding to what they saw as a major
challenge to the viability of their industry and communities. In contrast, the
Murray industry looked forward to the opportunities that a deregulated market
environment would offer.

In the collapse phase the Subtropical industry was released from previous
constraints. Close relations between stakeholders were broken, existing
industry structures were no longer appropriate, existing management
practices were no longer suitable and the supply chain was open to
stakeholder exploitation.

Within 2-3 years the Subtropical industry moved into a re-organisation phase
during which the industry restructured. The period immediately after
deregulation is associated with the collapse phase of the adaptive cycle and
as such is characterised by chaos, uncertainty and instability. In this phase
the present regime is likely to begin to shift towards another regime that will
be more desirable under the new conditions. While the Subtropical industry
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was experiencing extensive, rapid and radical change during this period the
Murray industry continued to operate ‘business as usual’ until the Millennium
drought forced the industry to temporarily re-organise.

In the decade or so since deregulation the Subtropical industry sits within the
adaptive cycle’s re-organisation phase, operating under new assumptions
and a new identity. When will it move into a growth phase of the next
adaptive cycle? According to the National Dairy Farmer Survey 2014
confidence in the Subtropical industry “remains low due to the farm gate milk
price and the belief there is unlikely to be any substantial increases in the
future”. The flow-on effect of supermarket pricing strategies and input costs
are also important drivers of negativity in the region. There are persistent
challenges to morale at present due to lo current profitability, resulting in a
likely decrease in herd numbers and 12% of dairies expecting to leave the
industry within 3 years. Subtropical farmers are the least likely nationally to
encourage family and employees to remain in the industry…” (Dairy
Australia, 2014, p. 28). A continued reliance on supplying the domestic
market may see the industry collapse. There is the possibility for growth if the
industry can advantage of the demand for dairy products in China and Asia.

Although the Murray industry experienced a prolonged drought period in the
decade following deregulation which required temporary re-organisation,
particularly at the farm level, the industry still operates under the same
assumptions and has retained its identity. It is re-entering into a growth
phase but the issue of water remains in the background. In contrast to the
findings for Subtropical industry the National Dairy Farm Survey 2014 reports
for the Murray industry that “recent milk prices and resultant improvement in
profitability have substantially lifted confidence in the region to the high level
recorded since 2004. [Milk] price is still considered to be one of the greatest
challenges likely to be faced, but more farmers now believe irrigation and
input costs will be greater challenges…Murray dairy farms are more likely
than any other region to be in expansion phase” (Dairy Australia, 2014. p. 24)
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6.5.3 The concepts of adaptability and transformability
Adaptability relates to the capacity to make decisions and adjust practices in
response to change. The capacity to respond to change is determined to a
large extent by the stock of social, human, natural and financial capital. More
than adaptability, transformability is the capacity to make the profound
changes necessary to shift to a new system.

Prior to deregulation the Subtropical industry was based on traditional family
farms and possessed high stocks of social capital. Social networks were
strong, centred on the local milk processing co-operative. Producers were
loyally supported by government service providers and processor field staff
who met regularly to share information. Under a regulated industry with set
milk prices and quotas there was little incentive for producers to make
substantial changes to their often inefficient practices even though their
production costs were high. Financial management was also uncomplicated
and predictable as future farm income could be readily calculated with a
guaranteed milk price at the start of each season. In the pre-deregulation
environment, the typically low level of human capital among producers (refer
to Chapter Five, section 5.2.1.1 and notes beneath) was adequate:
producers could rely on their experience and shared knowledge with other
producers to manage their production system.

Before deregulation the Murray industry shared some characteristics of the
Subtropical industry. The industry was based on family farms, strong social
networks centred on the local milk processing co-operative and strong
support from government service providers and processor field staff. The
prosperity of the Murray industry depended on its ability to continue to
produce milk at the lowest possible cost to compete in international markets.
This meant that there was pressure on the Murray industry to continually
build producers’ stock of human capital. Government service providers
delivered training programs to increase producers’ knowledge and to improve
their farm management skills, particularly pasture and grazing management,
to enable them to continuously improve their on-farm productivity (refer to
Chapter Five, sections 5.3.1.1 and 5.3.1.4).
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With deregulation, some Subtropical producers’ skill levels and, hence, stock
of human capital, were tested and often found deficient. Production
intensification meant that farm management decision-making for Subtropical
producers became far more complex as a change in one management
practice often led to feedbacks in other parts of the production system.
Subtropical producers, for example, needed to learn the pasture
management principles under a more intensive grazing system. In addition,
many producers had to improve their financial management skills to navigate
the intricacies of their processor milk supply contracts and to manage the
complexities of operating a business subject to volatile input costs and milk
prices (refer to Chapter Five, section 5.2.3.1). While Murray dairy producers
found their knowledge and skill sufficient to operate successfully in a
deregulated market environment, they found their existing management skills
inappropriate when they could not access water to irrigate their pastures. In
the drought Murray producers had to acquire skills in water trading and to
learn how to feed cows using purchased feed (refer to Chapter Five, section
5.3.4.1).

In the post deregulation commercial environment, Subtropical producers
were competing with fellow producers to supply regional processors. In this
highly contested environment social capital degraded as support networks
began to break down with producers unwilling to meet and share their
knowledge. Instead they sought to gain any advantage over their fellow
producers. There was also intense competition between producers and
processors with processor field staff placing their loyalty with the processor
(refer to Chapter Five, sections 5.2.3.1 and 5.2.4.2). This situation is in
contrast to that experienced by Murray producers who continued to meet
formally in their discussion groups. This was particularly important during the
drought as producers had to make decisions as to how they should operate,
and as drought conditions continued, producers used these discussion
networks for socialising (Chapter Five, section 5.3.4.1).
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In response to the challenges of deregulation Subtropical producers
substantially upgraded their management competencies as Murray producers
have always done. Almost all Subtropical and Murray dairy farms remain
family-owned enterprises and like their Murray counterparts, Subtropical
producers have developed the capacity to operate as skilled
businesspersons managing their operation according to business principles.
While Subtropical producers were developing their capacity to operate in a
deregulated environment, their social networks degraded and the high level
of trust between producers declined. This, however, has not been the case
for Murray producers.

6.5.4 The concepts of specified and general resilience
In managing for a specific threat actors may simply focus all their efforts on
one part of the system. In so doing they may reduce the system’s capacity to
absorb other disturbances and re-organise to keep functioning resulting in a
loss of overall or general system resilience.

In preparing for deregulation stakeholders in the Subtropical dairy industry
believed that focussing on increasing production would be the key to
maintaining farm viability post-deregulation: they specifically focussed on
diluting overhead costs to maintain a profit. However, the general resilience
of their production system was compromised as producers soon found that
increasing milk output impacted on every aspect of their production system:
farm infrastructure, animal health and welfare and damaged pastures and
laneways (refer to Chapter Five, section 5.2.3.1). Producers then had to
respond to these negative feedbacks by upgrading their infrastructure,
seeking advice from nutritionists and adjusting their herd size to ease the
pressure on their pastures and laneways to improve the overall resilience of
their production system. To improve general resilience many producers
reduced their exposure to fluctuating milk prices by diversifying their income.
They established an off-farm income stream; including having one partner
work off-farm and investing surplus funds in real-estate or the share market
(refer to Chapter Five, section 5.2.4.2).
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The future success of the Murray industry appears to rely on the availability
of abundant and low cost irrigation water to enable milk to be produced at a
cost that is internationally competitive. The recent drought exposed the
resource dependent nature of this industry. Although there has been a large
investment in irrigation infrastructure since the drought and this has improved
efficiencies in the system, the industry is still highly dependent on low cost
water. In a changing climate where drought and flood are expected to be
more frequent the long-term viability of the Murray industry will be
challenged. In the short term the Murray industry has addressed a specific
threat to the industry allowing it to return to pre-drought conditions. In a
changing climate, however, if the industry is regularly exposed to water
shocks then its capacity to recover and maintain function will be continually
eroded. In these circumstances to maintain general resilience producers
would need, for instance, to change to other types of production systems that
are less dependent on water.

The resilience thinking framework was useful in describing and explaining the
complex dynamic changes and interactions that took place across time as
the Subtropical dairy industry shifted from a system that functioned effectively
in a closed market to one that had to operate in an open market. The
conceptual framework was also useful in exploring the different responses to
deregulation by the Subtropical and the Murray dairy industries. In the case
of the Subtropical industry radically different changes were made whereas
the Murray industry maintained the status quo until the Millennium drought
forced the industry to change temporarily.

6.6 How useful were the key concepts of transition theory and
resilience thinking in analysing for transformative change in
agriculture?

In this chapter I have reflected on the application of the conceptual
frameworks of transition theory and resilience thinking to guide my analysis
of changes within the Subtropical and Murray dairy industries following
deregulation. That is, this research applied theoretical concepts to describe
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and explain the changes that took place in two regional dairy industries to
generate insights into understanding what had changed within these
industries and whether these changes could be considered as
transformative. In the next section I will consider the benefits of applying the
key concepts of transition theory and resilience thinking to understanding
transformative change. I will also reflect on some of the potential limitations
of these concepts that have been identified in recent published literature.

It is important to acknowledge that transition theory and resilience thinking
have similar theoretical foundations. These theories are premised on the
notion that a transformation involves a shift to a fundamentally different
system that has a new identity. They also take a complex adaptive systems
perspective acknowledging that systems are subject to uncertainty and
surprise, that system change is constant and non-linear, that systems can reorganise and that future conditions cannot be precisely predicted (C Folke,
Carpenter, Elmqvist, Gunderson, Holling, Walker, et al., 2002, p. 15; Grin, et
al., 2010, p. 6) (refer to Chapter Two, sections 2.4 and 2.5).

6.6.1 Key concepts from transition theory and resilience thinking
In this research, I found the four-phased adaptive cycle concept was simple
to apply and effective in framing the changes in the Subtropical and Murray
dairy industries following deregulation. According to Cumming and Collier
(2005), the adaptive cycle, generated from observing the dynamics of
ecosystems (C Folke, 2006), is a well-defined and widely-applicable model
that fits many complex systems. The adaptive cycle has also been applied to
other agricultural industries as Darnhofer et al. (2010) have shown for the
New Zealand kiwi fruit industry.

In this research, the adaptive cycle helped me “unpack” the changes over
time in the two industries. That is, the ideas of particular phases helped me to
distinguish between periods when conditions were relatively stable and
others where change was rapid and marked by chaos. The transition multiphase concept is also used to describe system change over time. Grin et al.
(2010, p. 131) acknowledges that in its current form this concept is coarse
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and that the phases need further refining in terms of understanding the
trigger to move to another phase. In this case study the trigger to change
from the preparation phase in the Subtropical industry was a top-down
trigger, namely, deregulation which led to accelerated change within that
industry. Within the Murray industry the Millennium drought accelerated the
already existing water reform process.

The transition multi-level concept was useful in providing a structure to
systematically analyse developments in the dairy industry at different
functional levels, explore relationships between the functional levels and
identify how those interactions contributed to systemic changes (Genus &
Coles, 2008). Indeed, the combination of the adaptive cycle and the multilevel concepts provided me with a very effective way of framing my
investigation of the dairy industry’s response to deregulation.

In this research a change in the operating environment associated with a
change in government policy applied sufficient pressure to the Subtropical
dairy industry to force it to respond. This stimulus led to substantial changes
in the production system, supply chain and industry organisation and the
provision of services in the Subtropical industry. In making these changes
industry participants found they needed to acquire new management skills
and adopt innovative practices to solve issues that arose as they responded
to deregulation. In the Murray industry deregulation was endorsed as industry
participants believed the policy change would be beneficial to them. Those in
the Murray industry believed there would be little or no need to make
changes to their existing structure and management practices when the new
policy was implemented.

While the multi-level concept was useful in describing how and why changes
that take place above and below the system influence the dynamics of a
system, it does not describe what is changing in the system. In this research
the transition elements of structure, management practice and culture were
used successfully to describe what was changing in the two dairy industries
as they responded to deregulation. That is, the three elements were effective
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in comprehensively describing the nature and extent of the change that took
place.

Building adaptive/transformative capacity is essential to enable actors to
effectively respond to changing circumstances. It relates, in part, to an actor’s
training, skills and experience that are necessary to enable them to adapt
management practices in response to changes in their operating
environment. This concept was important in explaining how dairy producers
in the Subtropical and Murray dairy industries responded to, coped with and
shaped change in their production systems.

Adaptive/transformative capacity consists of two components: the mobilising
of resources (the stock of natural and built capital) and the capacity to use
those resources (the stock of social and human capital) (B. Walker, et al.,
2006). In their response to deregulation some Subtropical producers made
some radical changes to their production system. In many instances,
producers found that their stock of natural and built capital was inadequate
under a more intensive production system. Intensification required further
investment in built capital and an adjustment in stock numbers to avoid
damage to pastures and soil under wet conditions. Effective adaptation also
required much higher levels of human capital as these producers did not
have the required knowledge and skills to manage a more intensive
production system (refer to Chapter Five, section 5.2.3.1). In response to the
Millennium drought, Murray producers also had to build their stock of human
capital to make decisions about how they would manage their dairy herd
during prolonged drought when their normal pasture-based production
system failed. With irrigation water severely restricted and at prohibitive
prices, Murray producers had to consider other options including selling
water entitlements and purchasing feed, ‘parking’ their herd on another
property and investing in a feedlot system that would allow them to maintain
their herd until the drought broke (refer to Chapter Five, section 5.3.4.1).

According to resilience thinking the thresholds of the few key variables
controlling a system need to be exceeded for transformative change to occur.
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Resilience thinking suggests it is important to identify those key system
variables and to diagnose when and where critical levels may be crossed,
thereby, tipping the system over to a different system. In the Subtropical
industry several key variables in the economic, biophysical and social
domains were identified at the farm level. These included producer incomes
which immediately declined post-deregulation following a substantial fall in
milk price; management expertise required by producers which was much
higher post-deregulation as a result of some producers opting to respond by
intensifying production; the structural social capital which gradually declined
post-deregulation with a breakdown in producer social networks; and the
cognitive social capital whereby milk processors are considered by their
suppliers to be less trustworthy because of the processors introducing milk
supply contracts (refer to Chapter Five, section 5.2.3.1 and 5.2.4.2 and notes
beneath). In the Murray industry the availability of low cost water for irrigation
was the key controlling variable in this water-dependent industry. While this
dependence on irrigation water is recognised, it was the first time in the
Industry’s history that producers had to manage without water.

The key variables and threshold levels concept is useful for informing actors
that they need to be able to identify the few variables that control a system
and to be aware of threshold levels as these can significantly affect the
outcomes from the change process through changes in feedback processes.
Knowing what the key controlling variables and their critical limits are also
gives actors an opportunity to potentially influence the outcomes as a system
changes.

6.6.2 Potential limitations to transition theory and resilience thinking
In this section I reflect on the concerns that others have identified as potential
limitations to transition theory and resilience thinking. I will discuss the role of
power, human agency and the identification of social thresholds in
contributing to the understanding of transformative change as three of those
key potential limitations.
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…role of political power
A potential limitation of transition theory and resilience thinking is the role of
political power in driving the system to change and in influencing the outcome
from the change process. Meadowcroft (2011) raises the issue of the
potentially powerful role that politics can play in propping up an existing
system or in driving the restructure of a system. Berkhout et al. (2004, p. 62)
also suggest that changes within the landscape including that of government
policy should receive much greater recognition as a driver of transformation.
Deregulation of the Australian dairy market represented a deliberate attempt
by government to restructure that industry to make it more efficient and
competitive. In the Subtropical dairy industry the removal of government
regulations in the marketing of fresh milk was sufficiently powerful to
fundamentally change that industry. However, in the Murray dairy industry
this was not the case as this industry was already operating efficiently and
competitively and was able to adapt to deregulation. For the Murray industry
government policy has, however, triggered major changes in how water is
managed. A substantial investment has been made by the Australian and
Victorian governments in modernising the irrigation infrastructure to the farm,
the use of technologies to improve the efficient use of water on-farm, and in
the ability for producers to participate in the trading of water.

This research suggests that government policy can be a critical factor in
driving transformative change. In this regard governments have a
responsibility to consider the implications of their policy interventions, not just
potential economic benefits but also the social costs.

…role of power relations
While governments can influence the dynamics of the change process,
including applying a major shock such as deregulation, we also need to
acknowledge that all actors have agency and will seek to express their
values and achieve their goals (refer to notes on human agency beneath).
Those that are more powerful can be expected to exert more influence. A key
and largely unforseen outcome of deregulation was that the retail sector took
the opportunity provided by deregulation to become the dominant player in
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the industry. As deregulation unfolded the large supermarkets established
their private-labelled milk products and took steps to increase the market
share held by those private labels and, as a result, their power in the supply
chain. The supermarkets used their private labels to cut the price of fresh
milk and then passed those cuts back down the supply chain, squeezing the
margins of milk processors and producers. As a consequence, the retail
sector has substantially limited the ability of Subtropical producers and their
milk processors to make decisions that would be best for them.

Resilience thinking and to a lesser degree transition theory do not emphasise
the importance of understanding power relationships in the change process
or in the potential for negative outcomes for those less powerful. In this
research, particularly in the Subtropical industry, power relations were a key
variable in driving change and altered power relationships were an outcome
with long-term and profound implications for other stakeholders.

…role of human agency
Another potential limitation of resilience thinking, and I believe this applies to
transition theory as well, is the failure to adequately acknowledge the
capacity for proactive human agency (Cote & Nightingale, 2012; Davidson,
2010). People have the capacity to reflect on the past and to imagine the
future, to improvise, to anticipate change, and to choose how they will
respond: to act or not (Davidson, 2010; Davoudi, 2012) “Humans are never
just passive” in the face of change (McLaughlin & Dietz, 2008, p. 105).

In the Subtropical dairy industry there is evidence of producers thinking,
making decisions, and taking action prior to deregulation (refer to Chapter
Five, section 5. 2.2). These producers used words such as “I expected”, “we
believed”, “we tried to be proactive”, “we investigated”, “our thinking”, “we
thought”, and “we had no real understanding” signifying that they tried to
predict or imagine what the future could be like. In preparing for deregulation
the Subtropical industry held regular meetings to keep producers fully
informed and there is evidence that producers who accessed this information
used that information to make decisions about what they should do. Some
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producers chose to purchase additional milk supply entitlements (quota)
while others decided to sell their quota. Some decided to increase
production, others decided to wait and see what happened while others
exited the industry (refer to Chapter Five, section 5.2.3.1).

As a result of human agency it seems there is likely to be greater variability in
the behaviour of actors and the actions they take as they respond to change.
It seems that those setting out to effect change will need to be mindful of the
role of human agency in contributing to the complex nature of the change
process and of the unpredictable nature of the outcomes from change (K.
Brown & Westaway, 2011; Davidson, 2013). One implication of this finding is
that change agents involved in a transformation will need to be able to
identify a range of plausible adaptive responses and think through the
implications of each option, especially if those implications affect a key
controlling variable.

…identifying social thresholds
Resilience thinking places much emphasis on identifying when and where
key variables may reach threshold levels that provide a “window of
opportunity”, a “disturbance” or a trigger to drive system change (B. Walker,
et al., 2006; B. Walker & Salt, 2006, p. 60). Walker and Salt (2012)
acknowledge that “thresholds in the social and economic domains might be
harder to identify” than those in the biophysical domain. However, as Nelson
et al. (2007) note thresholds are difficult to predict in complex systems as
these systems are defined by their non-linear feedbacks. In effect, according
to Nelson et al. (2007) thresholds only become obvious once a system is
transforming or has been transformed. In this research I revisited the
interview data to find out if I could recognise thresholds in the key social
variables.

From a review of the Subtropical industry data I identified inadequate human
capital and the degradation of structural and cognitive social capital as key
social variables. When those producers intensified their production system
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they found their level of human capital inadequate to manage a more
complex production system. The decline in structural social capital in the
Subtropical industry related to the breakdown in producer social networks.
The decline in cognitive social capital related to the breakdown in trust
between the producer and milk processor. It was only possible for me to
identify these as key social variables with hindsight and it was impossible to
determine precisely when a significant portion of producer social
relationships had changed; or the critical point in time when threshold levels
were exceeded. It seems that changes in the biophysical domain and to an
extent in the economic domain can have immediate and obvious impacts in
an SES. On the other hand, changes in social systems typically occur at a
much slower rate, and threshold levels are likely to be different for each
actor.

I was able to establish that there was a change in the social relationships
between producers in both the period after the announcement but before
deregulation, and after deregulation. This related to a change in the extent of
regular meetings between producers, including where they shared their
problems and information to address issues. For instance, one producer
spoke about how he regularly attended a monthly discussion group and its
importance as an opportunity for shared learning: “We had monthly farm
walks…talked about our problems…I learnt a lot out of that” (DP 3). Another
producer spoke of the breakdown in his local discussion group immediately
following deregulation which had important consequences for his learning
and providing emotional support: “It was a very gloomy period and no-one
knew what to do. The support structure fell apart…We were all trying to work
things out for ourselves” (DP 12).

From the interview data I could also identify the change in trust between
producers and their milk processors. The level of distrust between the
producer and the milk processor that built up over time is exemplified by one
producer’s comments regarding milk supply contracts favouring the milk
processor: “They say we will give you a 3-year contract but what is stopping

193

them in 12 months time and saying we will end this and give you a 3-year
contract at a lesser amount” (DP 9).

Resilience thinking and to a lesser extent transition theory concepts can be
used by government and industry stakeholders to explore potential
implications of a change in policy with the aim of gaining insights that will
enable stakeholders avoid maladaptive outcomes. Such a process should
involve participants identifying key economic, biophysical and social variables
and their potential threshold levels as well as consideration of possible
feedback loops. As part of this thinking, participants should consider the
repercussions of possible changes in power and social relationships for
different industry stakeholders.

6.7 Conclusions
The application of transition theory and resilience thinking concepts were
valuable in analysing and comparing the changes that occurred in the
Subtropical and Murray dairy industries following deregulation. By applying
these theoretical concepts to the two different industries I was able to
conclude that a transformation had taken place in the Subtropical industry but
not in the Murray industry. The response to deregulation by the Subtropical
industry was characterised by a complex web of change as the industry selforganised across time and across multiple domains (i.e., economic, social
and biophysical). As a result the Subtropical industry lost many of its
traditional ways of functioning and emerged with a new identity that is based
on different assumptions. In contrast, the Murray dairy industry took a
business as usual approach following deregulation and it was the Millennium
drought and the loss of low cost water that led to major changes in that
industry. With the breaking of the drought the Murray industry has returned to
its traditional operating practices and has retained its identity based on
established assumptions.

The resilience concept of the adaptive cycle with its sequence of 4-phases
and the notion of the front and back loop was a very effective as a tool to
frame and describe the progress of change in the two dairy industries over
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time. In using this framework I was able to describe how deregulation
triggered changes in the Subtropical industry from a situation characterised
by stability and certainty to a short period of chaos and instability followed by
a period of re-organisation. I could also identify the absence of major change
in the Murray industry following deregulation.

The transition multi-level concept was useful for explaining how a significant
change in the operating landscape can be a force for change provided it has
sufficient power to trigger and then drive the change process. The removal of
legislation governing the dairy market had sufficient power to trigger and
drive change in the Subtropical industry but not in the Murray industry which
remained largely unaffected.

The transition elements of structure, practice and culture were particularly
useful in identifying the nature and extent of the changes in the Subtropical
industry. Immediately following deregulation changes in structure and
management practices were recognisable in the Subtropical industry and
much later changes in the industry’s culture could be identified. These
changes in structure, practice and culture in the Subtropical industry were
radically different to the structure, practices and the culture of the industry
before deregulation. In the Murray industry no changes in these transition
elements were identifiable following deregulation although there were
substantial changes at the farm-level with the Millennium drought.

The resilience notion of key controlling variables (that may be economic,
biophysical or social) was important for understanding how a change in one
of the key variables can interact with the other key variables to create a
cascade of change. The notion of thresholds in key variables was important
as exceeding critical threshold levels (acting as feedback mechanism)
changed the behaviour of a system. In the Subtropical industry a substantial
fall in producer’s income immediately following deregulation threatened their
economic viability. In response, some producers intensified their production
system and this led to feedbacks which required producers to improve their
management expertise. Intensification also meant that producers no long had
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the time to meet with other producers and this led to a gradual breakdown in
social networks. This multi-dimensional cascade of change provided insights
into the multiple changes in relationships that were associated with a
transformation of the Subtropical industry.

The key concepts that I found most useful were the adaptive cycle to frame
system changes over time: the multi-level concept to explain that the force for
change must be sufficiently powerful to trigger and drive the change process,
the transition elements to describe the nature and extent of change and the
concept of key variables and thresholds to explain the internal processes
driving system change. I found that other transition theory and resilience
thinking concepts were more difficult to apply and required some
interpretation. For example, I chose not to use the complex concept of
panarchy as it focuses on the interaction of multiple and nested adaptive
cycles across space and time. In this research I focussed on a single
adaptive cycle to structure the change processes in the two dairy industries.

There were some findings that relate to the Subtropical industry identified in
Chapter Five that were not readily explained by the transition theory and
resilience thinking conceptual frameworks. These include the ability of
industry actors to anticipate change, to make different choices which they
believed would be in their best interests and how these choices influenced
the change process. Importantly, the change in social and power
relationships in the change process was not readily explained by the two
theories.
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Chapter Seven
Conclusion
7.1 Introduction
The focus of this thesis has been on understanding the process of and
outcomes from deliberate transformative change for contemporary developed
agriculture. In this thesis I selected a single case study, namely, Market
deregulation of the Australian dairy industry in the year 2000. I chose two
regional dairy industries, the Subtropical dairy industry located along the east
coast of northern Australia and the Murray dairy industry located along the
Murray River in southern Australia, as two embedded cases to explore the
nature and extent of the changes that took place in these different dairy
industries post-deregulation and assessed the outcomes for sustainability
criteria. I evaluated two contemporary theories of change concerned with
transformation - transition theory developed by the DRIFT school and
resilience thinking developed by the Research Alliance - for their usefulness
in helping to analyse and interpret the changes that occurred in these two
regional dairy industries following deregulation.

In this final chapter I revisit the rationale for this research. I then present a
summary of key findings arising from this research as guided by the research
questions. I then follow with an outline of my contribution to knowledge,
including to the theory of transformative change in an agricultural context in
developed countries. I then provide a reflection on the method chosen for this
research. I follow with an examination of the implications of my research for
policy, industry and practice. Finally, I conclude with some remarks about
future research opportunities.

7.2 Research rationale
Agriculture in developed countries is facing significant challenges, including
providing sufficient food for an increasing global population, the uncertainty
surrounding the impact of climate change and the reduced access to and
degradation of the resource base supporting agriculture. In meeting these

197

pressing challenges it may be necessary, in some cases, to implement a
deliberate transformative change for sustainability. Recently, a number of
researchers have called for a body of research to be developed on deliberate
transformative change to understand what needs to be transformed, whose
interests will be served and what will be the consequences. This thesis is my
response to this challenge.

7.3 Summary of key findings

1) What is meant by deliberate transformative change? How can we know if
a transformation has occurred?

From a review of the literature including that of Cumming et al. (2005),
O’Brien (2012) and Nelson (2011) I proposed that a transformation in an
SES is the result of a restructuring of a system’s components and
relationships, within and across multiple scales and multiple domains
giving rise to an entirely new system based on different assumptions
and practices, i.e., the system has a new identity. Recently, the notion of
deliberate transformative change has appeared in the literature (O'Brien,
2012). This notion recognises that transformations are often undertaken with
the purpose of achieving a particular goal. This research explored the notion
of deliberate transformative change by exploring the attempt by governments
to restructure the Australian dairy industry with the intention of creating a
more efficient, competitive and productive industry.

This research established that the Subtropical dairy industry has experienced
profound change following deregulation. The social and power relationships
between actors were substantially altered, and the structure and practices of
the industry’s components: the production system, supply chain, industry
organisation and the provision of services are considerably different. As a
result of the nature and extent of the changes in structure, practice and
culture the Subtropical industry is fundamentally different in the way it
functions (de Haan & Rotmans, 2011). That is, this industry has a new
identity based on different assumptions which according to the definition I
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proposed would suggest that the Subtropical dairy industry has been
transformed. Post-deregulation, the Murray industry has also experienced
change although this is attributed, to a large extent, to its need to respond to
temporary loss in access to water associated with the Millennium drought.
With the breaking of the drought and water storages refilled to capacity the
Murray industry has reverted to many of its pre-deregulation structures and
management practices, and to continue the existing social relationships
between actors. The industry appears to have recovered and is indeed
currently in an expansion phase.

2) Is deregulation of the dairy market in Australia an example of an
agricultural industry that was deliberately transformed?

Substantial differences were identified the Subtropical and Murray dairy
industries in their response to the deregulating of the Australian dairy market
system. The differences between these two industries were related to the
nature and extent of the changes in structure, practice and culture that
occurred following deregulation. As a result of the profound changes that
took place across the Subtropical industry I suggest that this industry has
been transformed by market deregulation. It functions differently based on
new assumptions. That is, it has a new identity. I further suggest that this was
not the case for the Murray industry. I do acknowledge the substantial
changes that have been made in water management in the Murray region
that was accelerated by the effects of the Millennium drought.

In the immediate post-deregulatory operating environment some subtropical
producers chose to exit the industry, others intensified their production
system to achieve economies of scale while others took steps to reduce their
costs of production. Those producers who increased their milk output by
increasing cow numbers and production per cow found they had to improve
the farm infrastructure to accommodate a larger herd and change their
working practices to manage higher producing cows. On the other hand,
Murray producers thought deregulation would enhance their ability to gain
market share in Australia and continued with their current production system
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and existing management practices. It was not until these producers were
faced with the impact of the Millennium drought and the associated loss of
cheap and abundant water supply that they needed to change the way they
operated. Under severe drought conditions, Murray producers responded by
seeking alternatives to pasture as the principal feed stock. However, with the
breaking of the drought many producers have returned to their traditional
production systems.

The milk processing sectors of these two dairy industries have experienced
the full impact of operating in an open market system. Processors in both
industries have rationalised and consolidated their businesses to reduce their
costs of production in an attempt to maintain their profit margins. In most
instances, and certainly in the Subtropical industry, previously producerowned processing co-operatives were taken over by global food
corporations. The exception has been the already dominant Australian milk
processor, Murray-Goulburn, which is based in the Murray dairy region and
remains a producer co-operative.

In the Subtropical industry there has been a significant change in the power
relationships in the fresh milk supply chain. Prior to deregulation, producers
controlled the subtropical supply chain. The retail sector immediately
responded to deregulation by using their ability to control access to shelfspace and the threat of increasing the volume of their private-labelled milk to
place downward pressure on the price paid to the milk processors. In this
new commercial environment the processing sector and their producer
suppliers have, in effect, become “price-takers”. A different outcome occurred
in the Murray industry where a large proportion of milk was used to
manufacture products for export market. Under those circumstances, the two
major supermarkets were less likely to take control of the supply chain. As in
the past, manufactured milk processors received prices set in the global
market place, not prices set by the retailers for fresh milk supplied to their
supermarkets. Although the retailers have also reduced the prices paid for
fresh milk delivered to their Victorian supermarkets, the Murray producers
operated with a lower cost structure than is the case in the Subtropical
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industry. As a result, Murray producers were in a better position to adjust to
lower prices for fresh milk. Indeed, their producer co-operative (i.e., Murray
Goulburn) has thrived.

The dairy industry organisations representing Subtropical and Murray
producers responded differently to deregulation. Before deregulation
membership of dairy industry organisations was compulsory whereas
membership became optional following deregulation. The QDO, the
Subtropical industry organisation, implemented substantial changes in
structure and management practices to develop a diversified business model
that would provide members with services that justified their membership
fees. Even though the industry has declined as producers have continued to
exit the industry since deregulation, the QDO has been able to retain a high
proportion of producers as members (i.e., about 70%). Unlike the QDO, the
organisation representing producers in the Murray industry (UDV) did not see
any reason to change the way it operated. Over time, Murray producers have
could not see a compelling reason to pay their membership fees.

Consistent with the neo-liberal policies of the respective state governments,
there has been a withdrawal of government agents to service both regional
dairy industries. In the Murray industry those services are now provided by
commercial consultants on a fee-for-service basis. This has not been the
case in the Subtropical industry where the industry organisation now provides
some generic services to producers on an ad hoc basis. Part of the
explanation for this difference may be the greater capacity of the more
profitable Murray producers to pay for those services.

In the post deregulation period there has been a substantial change in the
social relationships between subtropical producers. Prior to deregulation
these producers worked together as a collective focussed on ensuring the
success of their family farming enterprises and their milk processing cooperatives. Post-deregulation, social networks were gradually degraded as
producers found themselves too busy to meet and discuss their issues. They
found themselves competing with other producers for a share of the static
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fresh milk market, making them less willing to share information that would
reduce their competitive position. Post-deregulation, Murray producers have
continued to meet, to share information and to provide support as they
always have. The experience of the Millennium drought has reinforced the
value of the social relationships between producers in the Murray region.

The relationship between subtropical producers and their milk processor has
also undergone considerable change. Before deregulation these producers
demonstrated considerable loyalty towards their processor. Now, however,
they willingly swap to another processor if it benefits their business. The
introduction of individual milk supply contracts by subtropical processors has
meant that the nature of the relationship between the producer and the milk
processor is commercially based. Like some subtropical producers, some
Murray producers have also changed milk processors. This movement to
another processor was associated with the Millennium drought. During the
drought some Murray producers accumulated high levels of debt with the
purchase of feedstocks. When another milk processor offered a slightly
higher milk price these producers took the opportunity to change in an
attempt to contain their debt. However, with the breaking of the drought broke
most producers returned to supplying their milk co-operative, MurrayGoulburn.

Subtropical producers have developed more flexible production systems that
enable them to increase or decrease production in accordance with the
demand for their milk. They often have more diversified sources of income
including off-farm work, owning real-estate and purchasing shares. These
producers are subject to strict supply contracts to ensure that the milk
supplied is balanced with the processor’s daily demand to supply the fresh
milk domestic market. Murray producers have the opportunity annually to
choose the type of contract (seasonal or year-round production) that suits the
structure of their production system and their attitude to risk. The Millennium
drought has accelerated water reform in the Murray industry with substantial
government funding provided to improve the efficient use of water pre- and
post-farm gate. Although the Murray industry has the opportunity for
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continued growth its dependence on irrigation water remains a threat to the
industry.

3) What were the outcomes from the process of deregulation, and were
they sustainable?

The literature including that of Chapin et al. (2010) suggest that the outcomes
from a deliberate transformation are not predictable, and that there can be
unintentional economic, environmental and social consequences. In the
Subtropical industry, the retail sector dominated by two major supermarkets
took the opportunity to increase their control over the domestic milk supply
chain. These supermarkets have used their ability to control access to shelf
space to increase market share by their private-labelled milk and, as a result,
the supermarkets now set the fresh milk prices. The extraordinary market
power exerted by the retail sector has threatened the viability of many of the
producers and processors (now “price takers”) in the Subtropical industry.
The Murray industry experienced a different outcome pot-deregulation. A
large proportion of milk produced in this industry is used to manufacture milk
products for the export market. In the Murray industry milk prices are set, as
they always have, by the prices paid in the global market. In recent times it
has emerged that the co-operative, Murray Goulburn, has negotiated a 10
year contract with one of the major supermarkets to supply this supermarket
with its private-labelled fresh milk. At this juncture the implication of this
decision by Murray-Goulburn for the Subtropical industry, its producers and
milk processors is not known. It has, however, added to the high level of
uncertainty within the industry.

Sustainability attempts to address concerns about the social and
environmental costs of implementing policies promoting economic growth
(Gibson, et al., 2005). Gibson et al. (2005, pp. 235-236) put forward a set of
sustainability principles that can be used to evaluate the outcomes from a
deliberate change. These principles recognise the core requirements of
sustainability in an SES to be: system integrity, economic viability,
environmentally responsible and social justice.
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As intended by government, the Australian dairy industry now operates
according to free-market and supply chain principles and while consumers
have been beneficiaries, this has not been the case for the Subtropical
industry. The integrity of this industry has been compromised by the supply
chain “squeeze”, the degradation of producer social capital and the
emergence of animal health and welfare issues associated with a rapid
increase in the intensity of milk production. The viability of milk processors
has been compromised by their need to compete for lucrative supermarket
contracts as well as that of producers as they need to constantly improve
productivity to offset downward price pressure. The intensification of
production systems has degraded farm physical resources when subjected to
prolonged wet conditions. Producers have been disempowered by their
inability to influence the farm gate milk price. Producers’ social networks
have been degraded and producers consider milk processors to be less
trustworthy. Additionally, new producers have little opportunity to enter the
industry.

4) How useful are resilience thinking and transition theory as theories of
change in examining deliberate attempts to transform contemporary
developed agricultural industries?

Transition theory and resilience thinking offer analytical frameworks to
understand how the process of change can take place in an SES, including
change that can be considered transformative. These theories are grounded
in complex adaptive system theory recognising the key notions of selforganisation, non-linearity, feedback loops and multiple stable states. These
theories also recognise that while the outcomes from change cannot be
predicted, the desired outcome is one moving towards sustainability.
•

Transition theory

Transition theory concerned with long-term structural change in systems with
a focus on the interactions between the transition elements: structures,
working practices and actors. Transitions (or transformative change as terms
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are used inter-changeably) involve substantial changes in the three transition
elements which lead to a fundamental change in how a system functions.
The transition framework consists of three inter-related concepts: multiphase, multi-level and multi-pattern. These describe the dynamics of system
change and identify the underlying feedback mechanisms that drive the
change process.

The transition concepts enabled me to construct a broad picture of how and
why the changes in the Subtropical and Murray dairy industries took place
following deregulation. The multi-level concept and the transition elements
were most useful in contributing to the analysis of these changes. The
transition elements of structure, practice and culture were particularly useful
in systematically identifying and comparing the nature and extent of changes
that took place within the two industries. The multi-level concept was useful
in providing insights into how the interaction between the change in
government policy at a landscape level and the dairy industries acted as a
trigger in one dairy industry but not the other, and how the interactions
between the components and relationships within that dairy industry
reinforced the change process.

In response to deregulation the Subtropical industry experienced substantial
change in structure and working practices in the production system, the milk
processing sector, the supply chain, the industry organisation and in service
provision. It also experienced substantial change in culture: from actor’s
working together as a collective to operating as individual businesses. The
Murray industry made no change in structure, practice and culture in
response to deregulation although substantial but temporary changes in the
production systems were made in response to the Millennium drought.

The multi-level concept offered a useful way of understanding the role of
power in triggering and driving the change process within the Subtropical and
Murray dairy industries. It explained how the conditions for transformative
change can be induced, as was the case for the Subtropical industry, or
resisted as for the Murray industry. It explained how the dynamics of the
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supply chain was substantially altered by the reversal of power from the
producers to the retail sector post-deregulation. In the Murray industry the
supply chain dynamics were unchanged by deregulation with producers
continuing to supply milk to their processing co-operative for manufacturing
milk products at prices that were internationally competitive.
•

Resilience thinking

Resilience thinking is founded on the premise that the natural state of a
system is one of change. A resilient system has the capacity to absorb a
disturbance and in response to disturbance can self-organise so as to
essentially maintain the same function, structure and feedbacks (i.e., to retain
its identity). Resilience thinking offers an analytical framework to understand
the processes of change in SES. The framework is underpinned by six
concepts: 1) nonlinearity, alternate regimes and thresholds; 2) the adaptive
cycle; 3) panarchy; 4) adaptability; 5) transformability; and 6) general and
specified resilience. The resilience thinking concepts, like the transition
concepts, are used to describe the dynamics in the process of change in a
system and to identify the underlying feedback mechanisms that drive the
change process.

In this research the four-phased adaptive cycle was a useful tool for
describing the dynamics of the Subtropical and Murray industries in their
response to deregulation. The adaptive cycle was simple to apply and
effective in framing the changes in these two industries following
deregulation. It was useful for identifying when these industries were in a
particular phase: for example, when they could expect stable conditions and
little change or when in another phase they could expect chaos and rapid
change.

The notion of key variables and threshold levels holds that a few variables
control a system and that threshold levels need to be exceeded for a system
to cross over to a different system: that is, for transformative change. It is
important to identify key controlling variables and to diagnose when and
where threshold levels may be crossed as they can significantly affect the
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outcome from a change process. If actors can identify potential threshold
levels they may be able to anticipate feedback loops and take action to
ameliorate or avoid undesirable outcomes.

In the Subtropical industry several key variables were identified at the farmlevel post deregulation including producer incomes associated with a
substantial fall in the farm-gate milk price. Another key variable was
management expertise associated with the higher level of skill required by
producers to adapt to a more intensive production system. A third key
variable was a change in social capital. Deregulation led to a decline in
structural social capital when social networks were degraded and a decline in
cognitive social capital associated with producers’ belief that milk processors
were less trustworthy.

In the Murray industry the availability of cheap water for irrigation is the key
controlling variable for this water dependent dairy industry. The critical
threshold was crossed in the Millennium drought when Murray producers
could not access adequate supplies of water at reasonable prices. This
caused Murray producers to substantially alter their production systems to
maintain their herds. With the breaking of the drought and water storages
filled to capacity, Murray producers returned to their traditional low cost
production systems based on pastures.

The concept of adaptive/transformative capacity was important for explaining
how actors within a system can make the decisions necessary when there is
a change in the operating environment. This concept was important for
explaining how Subtropical and Murray dairy producers needed to build their
capacity so they could change their production in response to the crossing of
a threshold for a key controlling variable. For example, some Subtropical
producers intensified their production system when their viability was
threatened by a substantial fall in income. This response required these
producers to have higher levels of human capital to manage a larger herd
size and higher producing cows.
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This research could not make a clear distinction between adaptive and
transformative capacity. Both Subtropical and Murray producers made
changes to their production systems when a change in the operating
environment meant their traditional systems and ways of managing were no
longer suitable. Producers in both industries found their existing knowledge
and skills inappropriate, and they also lacked any previous experience in
operating under such different conditions (deregulation and the Subtropical
industry, lack of water and the Murray industry). Producers in both industries
had to acquire new knowledge and skills to effectively manage in their new
operating environment. Given the same resources and the same
circumstances some producers irrespective of which regional dairy industry
managed the change process better than others.

7.4 Contribution to knowledge
The focus of this research has been to explore and understand the
processes and outcomes from a deliberate transformation for contemporary
developed agriculture. This research has made several contributions to the
body of research relating to change in SESs and, in particular, to deliberate
transformative change. These contributions include:

1. Providing some unique insights into the nature and extent of the impacts
of deregulation in the Australian dairy industry.
2. Demonstrating the value of using the adaptive cycle and the transition
elements of structure, practice and culture to describe and interpret
change over time in an SES.
3. Identifying the relative merits of transition theory and resilience thinking
and their concepts.
4. Demonstrating that it is possible to distinguish a transformative change as
opposed to incremental change.
5. Partly responding to some of the key questions raised in the literature
about transition theory and resilience thinking.

In the sections below I further explain my contribution to the body of research
relating to deliberate transformation.
208

7.4.1 Nature and impacts of deregulation on the Australian dairy
industry
This research provided insights into the nature and extent of the changes in
the Subtropical and Murray dairy industries following deregulation. It provided
insights into the immediate and on-going change in the structure and working
practices of the Subtropical dairy industry: the production system, supply
chain, industry organisation and service provision. It also provided insights
into the change in the culture of the industry that gradually emerged over
time. It also provided insights into some of the unintended consequences of
deregulation. These included the role of power in the change process with
the supermarkets now the “price setters” and the producers as “price takers”,
and the decline in producer social capital associated with the degrading of
social networks and the loss of trust between producers and their processor.

7.4.2 Using the adaptive cycle to describe and interpret change
Others in the literature including Cumming and Collier (2005) have found the
Resilience thinking concept of the adaptive cycle to be useful in describing
and interpreting change in complex adaptive systems. In this research the
adaptive cycle was simple and effective in framing the changes in the
Subtropical and Murray dairy industries following deregulation. In this
research, the adaptive cycle identified that when these industries were in a
particular phase they could expect stable conditions and little change,
whereas in another phase they could expect chaos and rapid change.

7.4.3 The relative merits of Transition theory and Resilience thinking
Overall, in analysing the Subtropical and Murray dairy industries for
deliberate transformative change I found the transition theory concepts to be
more general and theoretical compared with the more multi-dimensional and
practical resilience thinking concepts. This may relate to fact that resilience
thinking has a background in the ecological domain which makes its
concepts more appropriate for analysing an agricultural context than
transition theory with its background in the social domain.
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In applying the transition and resilience frameworks to the case study I found
several concepts were particularly important in contributing to an
understanding of transformative change. From transition theory, the multilevel concept was important in contributing to the understanding of the role of
power in triggering and driving the change process. Also important from
transition theory were the use of the transition elements of structure, practice
and culture to describe the nature and extent of the change within the two
industries. The resilience thinking concept of the adaptive cycle was
important as it provided a framework to describe the process of change over
time in the dairy industries as a sequence of phase changes. Each phase
also gave an indication as to the rate and magnitude of change occurring
within the dairy industries. The resilience concept of key controlling variables
and thresholds was important in contributing to understanding how exceeding
threshold levels can replace the existing dairy industry with one that behaves
very differently. Finally, the resilience concept of adaptive/transformative
capacity was important in providing insights into the ability of industry actors
to respond to change in relation to their decision-making, management
practices and previous experience and the availability of resources.

7.4.4 Distinguishing transformative change from adaptation
In this research, the Subtropical and Murray dairy industries reflected
different responses to deregulation enabling a distinction to be made
between transformation and adaptation. Post deregulation, the Subtropical
industry experienced fundamental change in its function and now behaves
very differently - to such an extent that this industry has a new identity. That
is, the Subtropical industry experienced changes in the structure and
practices of its components: the dairy production system, the milk processing
sector, the industry organisation, the service delivery, and the fresh milk
supply chain are considerably different, and the social roles and relationships
between industry actors has been substantially altered. The Murray industry
made no changes to the way it functions. However, with the Millennium
drought and the lack of an abundant supply of low cost water Murray
producers adapted to this change in their operating conditions. Without water
Murray producers adapted their systems to maintain their herd reverting back
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to their traditional production system when water storages were replenished
with the breaking of the drought.

7.4.5 Response to concerns about Transition theory and Resilience
thinking
Political power was clearly very important in triggering and driving the change
process in the Subtropical industry. This has been raised in relation to
transition theory by Meadowcroft (2011) and Berkhout et al. (2004).
Deregulation was a deliberate attempt by government to restructure the
Australian dairy industry to make it more efficient and competitive. The
removal of government regulation was sufficiently powerful to fundamentally
change the Subtropical industry but not the Murray industry which was
already an industry operating efficiently and competitively.

In this research, particularly in the Subtropical industry, the change in power
relations was important in driving change within the industry and had
profound implications in the long-term for stakeholders, although power
relations were underplayed by Transition theory and Resilience thinking
when applied to this research. In the Subtropical industry deregulation
provided the opportunity for the retail sector to become the dominant player
in the fresh milk market and to use their acquired power to control the milk
price squeezing the margins of producers and their processors.

A potential limitation to resilience thinking (and possibly transition theory) is
the failure to recognise the capacity for proactive human agency. This has
been raised by others in the literature including by Davidson (2010) and Cote
and Nightingale (2012). There was substantial evidence in this research
highlighting the importance of human agency. For example, in preparing for
deregulation there is evidence of Subtropical producers attending meetings
and accessing information which led them to take different decisions about
what they should do.

Identifying exactly when social threshold levels were exceeded was not
obvious when examining the Subtropical industry data, although they were
211

clearly important in the change process. Walker and Salt (2012)
acknowledge that the thresholds of social variables may be more difficult to
identify than biophysical thresholds which can be actually measured at a
point in time. It was only possible in hindsight to identify key social variables
and it was impossible to precisely determine when threshold levels were
exceeded. For example, a key social variable was the decline in structural
social capital related to the breakdown in producer social networks. The
critical threshold levels associated with this social variable is likely to be
different for each actor.

7.5 Reflections on the method chosen
As an agronomist I have been involved in the conduct of pasture research for
the Australian dairy industry for around 25 years and, in more recent times,
involved in research addressing climate variability and change for the
northern dairy industry. With this personal history I became interested in the
notion of transformative change in agriculture as this term was increasingly
being used by government, industry and researchers without, I believed, an
understanding what is implied by the term apart from that it meant more than
adaptation. It is with this background that I wanted to explore what is meant
by a deliberate transformative change in contemporary developed agriculture
and have taken this notion as the research topic for my doctoral study.

I will now reflect on the conduct of this research including the research
design, on interviewing, on data analysis and interpretation, and on the
quality criteria.

…on research design
The choice of a single case study with two different embedded cases
provided more depth and enabled me to distinguish between a change that
was transformative and one that was adaptive. The case study suggested to
me that for a deliberate transformative change to occur the forces driving the
change process must be very powerful for people to realise they need to
make radical change not just incremental change.
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…on interviewing
In this research I chose to interview participants individually. I decided
against using focus groups as from my experience it can be difficult to get
participants, particularly dairy producers, away from their farm. Dairy
producers are, generally, only available in the hours between milking times. I
believe it was more appropriate for those individuals I wished to interview to
arrange a time and date that would be convenient to them rather than asking
them to spend a substantial part of their working day attending a group
session. Working with a focus group also meant that I would have to manage
the group dynamics – those who are more forthright and other who are less
so to ensure that all views are captured. I also believe that the interviewees
felt very comfortable and safe in a face-to-face interview process and
probably divulged more information than if they had been in a group.

While I was inexperienced in the conduct of semi-structured interviewing I
found this to be a very rewarding experience. I was very appreciative of the
willingness of participants to freely spend time describing and reflecting on
deregulation. I think approaching potential participants directly and the level
of personal contact I made in arranging a set time and date for the interview
was critical as I was successful in gaining the agreement of all but one
potential participant who had to cancel because he was in the process of
making ryegrass silage. I found it surprising but very gratifying that the
participants, some of whom I knew personally, were so open and frank in
recounting in great detail their experience of deregulation and for those in the
Murray dairy industry also their experience of the Millennium drought.

It was very helpful to have knowledge of dairy farming systems and the dairy
industry. That background knowledge helped me to know when to probe
during an interview and when to be flexible in the ordering of the interview
questions. I did find that most participants were comfortable in telling their
narrative from the past to present time. It was also a good way for the
participants to relax and to forget the presence of the digital recorder on the
table. I found that during the interview process that in taking some notes I
could quickly summarise what had been said and then cross-check with the
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participant before moving on to another question. These notes were also
valuable in providing a data source if the digital recorder failed during an
interview.

…on data analysis and interpretation
This was an area of my research which required substantial learning on my
part. This began with a 2-day training workshop in QSR NVivo 9. As each
interview was around 1 hour and 30 minutes, a large volume of data was
generated from each interview. I think the process I used to analyse the
interview data was very useful. I employed a number of strategies to become
familiar with the data including reading through each interview several times
to gain a sense of what the interviews were revealing, making notes in the
margins of what I thought was important and constructing several mind-maps
to identify changes in the components and relationships within the two dairy
industries.

I then used NVivo to organise the data into themes using the concepts from
transition theory and resilience thinking. I also added other themes that
emerged from the data such as social and power relationships. The process
of organising the data was logical and I revisited the data many times so that
at the completion of the data analysis I felt quite confident in my interpretation
of the data.

…on validity and reliability
I believe that the participants in this study gave an authentic account of their
experience of deregulation. I think the sample sizes and the representation of
industry stakeholders for both dairy industries were adequate. By the end of
the interviews in each industry I believed that I had reached a saturation level
with no new information emerging from the data. I also used the techniques
of probing and cross-checking during the interview process to ensure these
quality criteria were more than adequately addressed.

In regard to external validity I was concerned with how useful were the
generic concepts of the two theories in explaining what happened in a real
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life situation to an agricultural industry. The appropriateness of the theoretical
conceptual frameworks used in this study cannot be generalised beyond this
particular case study.

In this research it has been inferred that the changes made in the Subtropical
dairy industry were related to deregulation and not to some other factors.
Like many other agricultural industries in developed countries, the
Subtropical dairy industry is being challenged by a number of factors driving
change. However, those people interviewed for the Subtropical industry case
study did not raise any of these challenges as being of any significance. In
contrast, those people who were interviewed in the Murray industry did not
strongly focus on deregulation which this industry viewed as beneficial.
Instead, these informants focussed on their experience of the Millennium
drought.

In this study I used two strategies to increase the construct validity in my
research case study. Firstly, I chose a range of industry stakeholders from
the industry organisation, the milk processing sector and the service
provision sector in addition to producers to obtain multiple points of view. I
also used available documents to check any factual data that were presented
in the interviews.

In the conduct of this research I was conscious of minimising the potential for
bias in the data collection, analysis and interpretation. In my choice of
producer participants I made certain that there were several female
producers, that there were producers with different production systems and
that there were producers with different levels of milk production. As noted
before, I chose a range of industry stakeholders. I also recorded the
interviews and transcribed them verbatim. I also ensured that participants
were fully informed in regards to the research objectives and that their
anonymity would be protected providing a safe environment for the
participants to tell their narrative.
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7.6 Implications for the design of effective policy
This research highlights the importance of governments setting out to
transform an industry need to undertake a thorough assessment of the SES
and explore with stakeholders, desired outcomes and likely impacts of
interventions, including plausible feedbacks as a result of thresholds being
exceeded for key variables. The Resilience Alliance has a publication,
“Assessing resilience in social-ecological system: workbook for practitioners”
to systematically guide policymakers and stakeholders through an
assessment framework (refer to Figure 2.8) that can be used to understand
the change dynamics of a system, and to identify key variables and potential
thresholds of concern for an SES (Resilience Alliance, 2010).

This research highlights the importance of considering potential changes in
power relationships, and the potential of impacts of change on social capital
as part of a resilience assessment process. This research also highlights the
potential benefits of investments that aim to engage and enhance the
adaptive capacity of key stakeholders, both ahead of the intervention and
over time as the intervention plays out.

The case study suggests that policymakers contemplating a deliberate
transformative change should realise that their intervention will result in
significant disruption, even chaos, in the short term as well as increased
complexity and uncertainty. While governments may achieve their desired
outcome of a more efficient, competitive and productive agricultural industry
there may well be unintended consequences that emerge over time and
these may undermine the sustainability of the industry. Considerable social
upheaval can be expected even when the industry has been closely
consulted and stakeholders well-informed. Many individual actors are likely to
fail to act or overreact to change. Changes in structure and management
practices will continue as the industry adjusts to changes in its internal and
external environment. The industry will continue to experience stability and
certainty followed by instability and chaos as it re-organises in response
changing circumstances. This research suggests that those impacts are likely
to occur over a considerable period of time (e.g., a decade or longer).
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7.7 Implications for agricultural industry organisations
This study of deregulation of the Australian dairy industry provides some
insights for industry organisations in their advocacy on behalf of their
producers with government. How could the industry have better protected
their producers? Could they have been stronger advocates? Could they have
foreseen the opportunity that deregulation presented to the supermarkets?
Perhaps the industry could have slowed the deregulation process providing
subtropical producers with an opportunity to become more efficient using the
structural adjustment package.

7.8 Implications for practice
The lessons from this case study can provide some guidance for agricultural
industries and their producers who may need to consider or face
transformative change. In such contexts, a key strategy is to develop an
understanding of the dynamics of complex systems together with an
awareness of key controlling variables, and the need to recognise and
respond to unintended consequences. In preparing the system for change it
is helpful to recognise the benefit of those with visionary leadership that can
drive the change process. The adaptive cycle could be used by participants
to map and monitor the nature and impact of a deliberate attempt to
transform an industry.

Another strategy involves building social and human capital and allowing new
skills to emerge. This will facilitate diversity, enterprise, and innovation:
essential elements for a system transformation. Developing multiple options
for action as part of future planning can facilitate the development of a more
flexible approach to system change. Because outcomes are rarely
predictable for those navigating transformative change, it is vital that an
active adaptive management approach is adopted that nurtures
experimentation and learning. Navigating transformative change is a
turbulent process that some agricultural industries and their producers will be
facing, especially as a result of climate change. There are clear benefits for
actors within those industries to enter that turbulent period equipped with the
above strategies.
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7.9 Future research needs
This PhD research has attempted to contribute to a call in the literature to
develop the science of deliberate transformation in response to global
environmental change. Agriculture in developed countries is facing multiple
challenges, and in countries like Australia with a highly variable climate, the
likely impact of a future climate will necessitate some agricultural industries
and their producers to consider a deliberate transformative change.

This research has provided insights into the understanding of deliberate
transformative change in an agricultural context. It is these insights which
inform the recommendations for further research as outlined briefly below:
•

The case study used in this research revealed the nature and extent of

change required before an agricultural industry could be said to be
transformed. It also provided an indication of the nature and extent of change
when an industry is temporarily deprived of an essential resource. Future
case study investigations in other agricultural contexts that build on this study
are required to confirm the transferability of the findings from this research.
•

In this research the transition theory concepts: multi-level, multi-

phased and multi-pattern concepts provided a broad picture of the change
process that resulted in transformative change. The multi-level concept
together with the elements of structure, practice and culture was able to
identify and explain what changed and why. The analysis of the case study
suggests that the multi-phase concept needs further development to better
explain when and why a system moves to the next phase in time. This has
been acknowledged by DRIFT researchers (Grin, et al., 2010).

To date, in the development of transition theory the emphasis has been on
understanding a bottom-up pattern of change: how a transformative change
results from the interaction between the niches and the regime. The case
study used in this research exemplifies a top-down change pattern in which
the interaction is between the external landscape and the regime over an
extended time frame. Further research would improve the understanding of
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how a top-down change pattern typically used by governments to restructure
an industry drives the process of change over a short time frame that results
in a transformation.
•

In this research the Resilience thinking conceptual framework

provided a more comprehensive picture of transformative change compared
to transition theory. Further theory development is required in identifying
social thresholds of key variables and their importance in the process of
transformative change. Further research in the inclusion of the role of human
agency would benefit Resilience thinking theory.
•

This research found that there were complementarities between

transition theory and resilience thinking concepts when applied in an
agricultural context. There is the need for further exploration to determine if
the complementary concepts from these two theories can be combined to
provide a more appropriate analytical framework to explain transformative
change in agriculture. For example, the multi-level concept and the transition
elements could be used to describe and analyse the nature and extent of
change within each phase of the adaptive cycle.
•

Emerging from the contemporary literature are articles providing

further theory development to address current limitations of transition theory
and resilience thinking. One concern raised by Meadowcroft (2011) and
Berkhout et al. (2004) in relation to transition theory is the lack of recognition
of the role of power in affecting the change process. In relation to resilience
thinking the role of human agency in the change process has been raised by
Davidson (2010) and Cote and Nightingale (2012). It is important that this
theory development be tested against a diverse array of empirical studies.

In conclusion, this research has contributed to the understanding of the
nature and implications of deliberate transformative change in contemporary
developed agriculture. Some key lessons have been identified that can
inform policymakers and support those considering transformative change.
Fundamental changes in the physical infrastructure, organisational structure
219

and management practices could be expected as the outcomes when
systems experience a transformation. Importantly, it is the unexpected
consequences such as the changes in social and power relationships in the
dairy industry identified in this research that could end in a transformative
change that is socially unjust rather than the desired one of sustainability.
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Appendix 1
Prompt Guide
1. Describe your current farming operation, your relationship with your
milk supplier, industry organisations and government agents
a)

What are the physical characteristics of your farm (farm size, herd size herd genetics,

heat stress, milk volume, composition and QA, feedbase, fertiliser management, effluent
management, feedpads, natural resource base, and infrastructure)?
b)

How many hours would you typically work in a week? Do you employ labour?

(working more, need labour, holidays, other activities)
c)Who do you supply milk to and why? (change processor, contract)
d)

Do you belong to a collective bargaining group? (success/failure, other discussion

groups)
e)

Do you have any other source of income? (off-farm income)

2. Describe your farm operation, your relationship with your milk
supplier, industry organisations and government agents in the years
just prior to deregulation
a)

What were the physical characteristics of your farm (farm size, herd size herd

genetics, heat stress, milk volume, composition and QA, feedbase, fertiliser management,
effluent management, feedpads, natural resource base, and infrastructure)?
b)

How many hours did you typically work in a week? Did you employ labour? (working

more, need labour, holidays, other activities)
c)Who did you supply milk to and why?
d)

Do you belong to a discussion group? (success/failure)

e)

Do you have any other source of income? (off-farm income)

3. Were the changes you made a response to deregulation or were they
due to some other factor?
Looking for potential change factors such as farm intensification, expansion, diversification,
health & well-being, liveability (working hours, employed labour, stress, fatigue), off-farm
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income stream, impact of government policy (NCP, DSAP), processor requirements, and
supermarket power, new markets, impact of milk from Victoria.
4. Looking back, what have been the long-term impacts of
deregulation?
Financial impact on farm, milk processors, and dairy service industries, impact on farm
operations and resource base, undertaken skill development and training, succession
planning, improved productivity, increased profit, working hours, improved business skills,
flexibility in supplier, increased industry viability, milk price volatility, powerless to negotiate
milk price, less inputs, and reduced income.
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Appendix 2
First coding of Subtropical dairy industry transcription data centred on changes in
relationships, the dairy production system and the dairy producer that were derived
inductively from the interview data

Node

Sub-Node

• Relationships

• Relationship between dairy farmers
• Relationship between farmer and
processor
• Relationship between farmer and retail
sector
• Relationship between farmer and service
providers
• Relationship between farmer and dairy
community
• Relationship between farmer and
community
• Relationship between farmer and
government
• Relationship between farmers and dairy
industry
• Relationship between farmers and dairy
industry organisations
• Relationship between processors
• Relationship between processor and retail
sector
• Relationship between processor and dairy
industry organisations
• Relationship between processor and
government
• Relationship between dairy industry
organisation and government
• Relationship between dairy industry
organisations

• Supply chain

•
•
•
•
•

• Northern dairy industry
• Farm Operation

Consumer
Retailers
Processors
Transport to processor
Dairy farmers

• Intensification
• Diversification
• Efficiency
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• Dairy farmer attributes

•
•
•
•
•
•
•

Feedbase
Off-farm work
Farm area
Cow numbers
Milk production
Herd
Environment

•
•
•
•
•
•
•
•

Self-reliant
Self-interest
Entrepreneurial
Financial management
Work_life balance
Upskill
Fostering individualism
Competitive
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Appendix 3
The complete exploratory coding structure of the Subtropical dairy industry
transcription data

Node

Sub-Node

• Dairy farmer attributes

•
•
•
•
•
•
•
•

Competitive
Entrepreneurial
Financial management
Fostering individualism
Self-interest
Self-reliant
Upskill
Work_life balance

• Farm operation

•
•
•
•
•
•
•
•
•
•

Farm area
Cow numbers
Diversification
Efficiency
Environment
Feedbase
Herd
Intensification
Milk production
Off-farm work

• Market regulation_deregulation

•
•
•
•
•

At deregulation
Co-regulation
Private regulation
Quota vs. manufacturing
Self-regulation

• Northern dairy industry

• Dairy Culture
• Productivity
• Statistics

• Other factors

•
•
•
•
•

Compliance
Drought
Family succession
Technology
Water management
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• Relationships

• Relationship between dairy farmers
• Relationship between farmer and
community
• Relationship between farmer and dairy
community
• Relationship between farmer and
processor
• Relationship between farmer and retail
sector
• Relationship between farmer and service
providers
• Relationship between farmers and dairy
industry
• Relationship between farmers and dairy
industry organisations
• Relationship between dairy industry
organisation and government
• Relationship between processor and
government
• Relationship between processor and
retail sector
• Relationship between processors
• Relationship between dairy farmer and
government
• Relationship between processor and
dairy industry organisations

• Supply chain

•
•
•
•
•

Consumer
Dairy farmers
Processors
Retailers
Transport to processor
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Appendix 4
The coding of the Subtropical dairy industry transcription data centred on the transition
theory concepts: culture, structure and practices

Node

Sub-Node

• Culture, identity

•
•
•
•

Paradigm, world view, perspective
Values, beliefs, attitudes, norms
Way of life, lifestyle
Role of women

• Structure

•
•
•
•
•
•
•
•
•

Supply chain
Milk supply
Dairy production system
Government services
QDO, industry organisations
Dairy R, D & E
Linkages
Milk processors
Regional industry

• Practices

•
•
•
•
•
•
•

QDO
Niche markets
Dairy production system
Milk processors
Government services
Milk supply
Supply chain

• Other factors

•
•
•
•
•

Climate, drought, flood
Privatisation
Water availability
Governance
Globalisation

•
•
•
•
•
•
•
•

Quotes
Dynamics of change
Leadership
Social capital
Diversification
Pre-deregulation-producers
Early post-deregulation-producers
Post-deregulation-producers
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Appendix 5

14 June 2011

Information sheet: ‘Transformative change in contemporary
Australian agriculture’, a doctoral thesis undertaken by
Katrina Sinclair, PhD candidate, Charles Sturt University
Background
Climate change, reduced access to water and declining soil quality are a few of the
issues that farmers are facing in addition to the existing pressures from government
policy, market access and changing community attitudes. Given the scale of these
challenges, effective adjustment by those involved in agriculture is likely to require
transformative rather than incremental change. Transformative change is where
systems undergo a fundamental change in appearance and character (in terms of
both farms as managed landscapes as well as in those complex human systems
farmers are involved in). What is not known are the ingredients that will enable
farmers and others involved in agriculture undertake change or direct change that is
transformative. It is this gap in knowledge that my research aims to address.
Case studies as research method
As part of my PhD research I am using 4 case studies as recent examples of
deliberate change in contemporary Australian agriculture that, at first glance, appear
to involve transformative change. The four case studies that I have identified
include: (1) the use of native vegetation as a biofuel in low rainfall dryland areas of
WA, (2) the introduction of pesticide and herbicide resistant GM cotton in NSW, (3)
the deregulation of dairy market in the northern dairy industry and (4) the community
response to the change in access to natural resources during the Millennial Drought
and beyond in the Wakool Shire.
Participation is voluntary
Case study research is concerned with how and why things happen. To do this in
my research I will interview a range of stakeholders such as producers, service
providers, government agents and industry representatives to provide a variety of
perspectives. As a stakeholder in one of these case studies of interest I would like to
invite you to participate in this research which is entirely voluntary.
Participant’s role
If you agree to participate, I will interview you face-to-face, asking general questions
such as under what circumstances were the deliberate changes made, how were
they achieved, were the outcomes successful and what did you and others learn. I
anticipate that the interview would take around one hour and, if you agree, I would
like to make an audio recording of the interview. The audio recording will assist me
in taking notes as a record of your reflections, and I may seek to use these notes as
data that could be included in reports and publications that may emanate from this
project.
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Participant’s anonymity
If I do decide to use any information or quotes you provide in this interview for any
written material such my PhD thesis, conference proceedings or journal papers or
for oral presentations at conferences, forums and workshops, I will ensure your
anonymity. Any information or quotes will be presented without any identification
(e.g., ‘one of the producers said’ or ‘one of the service providers expressed the view
that…’ or by using codes in place of individual names. I will be seeking your consent
for me to interview you on this basis using the attached consent form prior to the
interview.
Please feel free to contact me, Professor Allan Curtis (PhD supervisor), Dr Michael
Mitchell (PhD co-supervisor) or Dr. Emily Mendham (PhD co-supervisor) at any time
to discuss your participation in this research project. Please note that your
participation is entirely voluntary and that you are free to withdraw your participation
in the research at any time, and will not be subjected to any penalty or
discriminatory treatment. This research is for my PhD and is not part of my normal
role as an employee of NSW Department of Primary industries.

Contact Details:
Katrina Sinclair
PhD candidate
NSW Department of Primary
Industries
1243 Bruxner Highway
Wollongbar NSW 2477
Tel: 02 6626 1227
Mob: 0429 012 318

Prof Allan Curtis
Institute for Land, Water and
Society
Charles Sturt University
PO Box 789
Albury NSW 2640
Tel: 02 6051 9730
Mob: 0407 486 776

Dr Michael Mitchell
Institute for Land, Water and Society
Charles Sturt University
PO Box 789
Albury NSW 2640
Tel: 02 6051 9804
Mob: 0418 230 948

Dr Emily Mendham
Institute for Land, Water and
Society
Charles Sturt University
PO Box 789
Albury NSW 2640
Tel: 02 6051 9293

If at any time you require counselling services Lifeline provides a 24
hour service and can be contacted on 13 1114.
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NOTE: The Charles Sturt University School of Environmental Science’s
Ethics in Human Research Committee has approved this project. If you have
any complaints or reservations about the ethical conduct of this project, you
may contact the Committee at:
Ethics in Human Research Committee
School of Environmental Sciences
Charles Sturt University
PO Box 789
Tel: (02) 6051 9850
Albury NSW 2640
Fax: (02) 6051 9897
Any issues you raise will be treated in confidence and investigated fully and
you will be informed of the outcome.
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Appendix 6

14 June 2011

‘Transformative change in contemporary Australian agriculture’
doctoral thesis
Consent for interview to be recorded and to be used as data in reports and
publications:
By providing my signature immediately below, I hereby give my consent that the
interview with me can be audio-recorded and used as data that could be included
in reports and publications that may emanate from this project. I give my consent
on the strict understanding that my anonymity will be safeguarded. I have read
and understood the information sheet given to me and have been given the
opportunity to ask questions about the research and received satisfactory
answers. I understand that I am free to withdraw my participation in the research
at any time, and that if I do I will not be subjected to any penalty or discriminatory
treatment.

Signed by:

................................................. …

Name:

................................................. …

Date:

................................................. …

Contact Details:

Ms Katrina Sinclair
PhD Candidate
NSW Department of Primary Industries
1243 Bruxner Highway
Wollongbar NSW 2477
Tel: 02 6626 1227
Mob: 0429 012 318

Prof Allan Curtis
Institute for Land, Water and Society
Charles Sturt University
PO Box 789
Albury NSW 2640
Tel: 02 6051 9730
Mob: 0407 486 776
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NOTE: The Charles Sturt University School of Environmental Science’s Ethics in
Human Research Committee has approved this project. If you have any
complaints or reservations about the ethical conduct of this project, you may
contact the Committee at:
Ethics in Human Research Committee
School of Environmental Sciences
Charles Sturt University
PO Box 789
Tel: (02) 6051 9850
Albury NSW 2640
Fax: (02) 6051 9897
Any issues you raise will be treated in confidence and investigated fully and you
will be informed of the outcome.
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