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Chapter 1 

Introduction 

Extension has a broad definition and, in rural Australia, combines many functions and roles. The State 

Extension Leaders Network (SELN 2006, p.3) described extension as:  

“…the process of enabling change in individuals, communities and industries involved 

with primary industries and natural resource management (NRM). Extension is 

concerned with building capacity for change through improved communication and 

information flow between industry, agency and community stakeholders. Extension 
seeks outcomes of capacity building and resilience in individuals and communities. 

Extension contributes to protecting, maintaining and enhancing the landscapes, 

livelihoods and lifestyles of all Australians.” 
 

Extension, as discussed in this thesis, involves the work and activities associated with applied 

research and demonstration, adult education and training, community development, action research 

and learning, participatory empowerment and facilitation, one-on-one mentorship, provision of client 

advice by commercial sales agents and private consultants, and communication activities through 

either print or electronic media in the agricultural and natural resource management sectors. This 

thesis assesses the collective influence of extension activities on industries and communities, as 

opposed to the individual effectiveness or merits of different specific extension techniques.  

Since the development of agricultural research institutions in Australia in the second half of 

the 19
th
 Century, extension services have transitioned from a few travelling educators employed by 

various colonial Departments of Agriculture, through to large State Government networks of 

extension officers geospatially positioned across regional Australia by the mid to late 20
th
 Century 

(Williams, 1968; Cary, 1998). In the latter part (last 20 years or so) of the 20
th
 Century, extension 

underwent a process of devolution towards a highly pluralistic system brought about by changes in 

public policy that saw agriculture ceasing to be recognised as an exceptional sector that deserved 

special attention and support (Balderstone, 1982; Botterill, 2003), and this has resulted in irreversible 

changes to extension delivery. Legislative changes saw the Commonwealth Government and 

industries become more involved in funding agricultural research, development and extension (Kerin 

and Cook, 1989; Core, 2009; Productivity Commission, 2011). As a consequence, State Governments 
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saw an opportunity to shift budgetary provisions to other portfolios and reduce their role in this field 

(Mullen and Orr, 2007; Core, 2009; Mullen 2010). The private sector (consultants and agribusiness) 

have taken over certain roles where government RD&E services were traditionally positioned, to 

some extent vindicating the divestment decisions of government (AHRSCAFF, 2006). However, this 

shift has also seen an emergence of a gap in services essential for building and maintaining capacity, 

ensuring productivity gains, and ultimately developing resilient rural industries and communities 

(Cary, 1998; Fulton et al., 2003; Vanclay, 2003; Mullen, 2012; Sheng et al., 2011).  

Research and extension are interdependent partner disciplines. Each is critical for the 

effective carriage and function of the other. Extension without new knowledge from research presents 

no progress. Correspondingly, research without extension can result in disconnects between 

researchers and the end-users of science and technology (i.e. farmers and the rural services sector), 

and ultimately slows adoption and efficiency of research investments (Röling et al., 1987; Evenson 

2001; Anderson and Feder 2004; CRIT, 2010; Sheng et al., 2011). Any disconnect inevitably stymies 

gains and frustrates innovation as communication links from end-users back to researchers are 

compromised (Röling et al., 1987; Thirtle et al., 1997; Marsh and Pannell, 1998; Fulton et al., 2003; 

Botha et al., 2007; Leaver 2007, 2010; CRIT, 2010). It can therefore be safely concluded that 

separation of research and extension, or the elimination of one or the other, has deleterious effects on 

capacity and resilience building in rural industries and their communities. 

 

Research context 

This thesis examines, explains and demonstrates how the discipline and function of extension in 

Australia has developed and transitioned over time, and investigates reasons for those changes. It 

explains using case studies how extension services have built capacity and resilience in two 

Australian rural industry sectors (i.e. the Australian sugar industry and the Tasmanian sheep and wool 

industries). The two case studies provide insights into how extension functions as an intervention 

process, builds capacity, and enables individuals, communities and industries to gain advantage. 

There is a limited amount of scholarly literature around the idea of the greater value that 

extension potentially brings to rural industries and their associated communities. This is in contrast to 
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the well explored perspectives of extension associated with agricultural knowledge systems (Röling et 

al., 1987), i.e. systems thinking aimed at facilitating the transfer of knowledge to enable change and 

providing a feedback loop to researchers to further enhance innovation. Some of this research 

discussed in this thesis will involve looking beyond traditional interpretations of extension as simply 

fulfilling a training and education function.   

 

Defining the concepts of capacity and resilience 

Macadam et al. (2004, p.17) described the building of capacity in an Australian rural context as: 

“Externally or internally initiated processes designed to help individuals and groups associated with 

rural Australia to appreciate and manage their changing circumstances, with the objective of 

improving the stock of human, social, financial, physical and natural capital in an ethically defensible 

way”. More simply, Coutts et al. (2005, p.4) defined capacity building as “increasing the abilities or 

resources of individuals, organisations and communities to manage change”.   

Resilience is a discourse that is gaining considerable attention amongst researchers in both the 

bio-physical and social science fields. It is also becoming of increasing interest to public policy 

makers including politicians as they confront economic, ecological and social challenges across 

regional and rural Australia. The concept of resilience has also come to the attention of rural research 

and development corporations (RDCs) as they attempt to determine the contribution of their 

investments to sustained benefits for their stakeholders. Perspectives on resilience are wide and 

varied; so too is discussion around the components that contribute to resilience and how resilience can 

be assessed.  

Resilience is a relatively mature topic within the health and social sciences, where it was 

focused primarily around studies of the individual. Resilience can be defined as the ability of an 

individual or community to cope with stress, overcome adversity, or adapt positively to change (Rolf 

1999, Luthar et al. 2000, Kaplan 1999, Varghese et al. 2006). Resilience is a concept that is also 

gaining currency in the environmental and natural resource management spheres. In a bio-physical 

context, Walker et al. (2004, p.1) described resilience as “the capacity of a system to absorb 

disturbance and reorganise while undergoing change so as to still retain essentially the same function, 
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structure, identity and feedbacks.” Resilience can be viewed as a positive condition. The argument is 

that rural industries, communities and individuals are better able to negotiate perturbations (i.e. they 

are more resilient) if they have access to the necessary intellectual and biophysical resources to build 

their individual and/or collective capacities.  

Agricultural extension agents (whether from public, industry, or the private sectors), have and 

continue to fill a broad suite of roles and functions in rural Australia that contribute to this capacity 

and resilience-building realm. Some of these activities may lie outside of their core areas of 

responsibility, e.g. situations where extensionists find themselves involved in coordinating responses 

to perturbations such as fire, flood, cyclone, pest outbreaks or commodity price collapse. These efforts 

may require action beyond the traditional extension role within the industries and communities in 

which they operate. These actions should also be attributed to the endeavour of extension service, and 

considered as a contribution to the building of capacity and resilience. 

 

Research questions 

The macro research question investigated by this thesis is:  

 What is the potential role of extension in building capacity and resilience in Australian rural 

industries? 

To adequately investigate this question, a set of subordinate questions arise to more fully dissect and 

better direct the line of enquiry. These subordinate questions entail: 

 How has extension evolved in Australia over time?  

 What is ‘capacity’?  

 How does capacity building contribute to resilience? 

 What is resilience in a community/rural development context? 

 How can resilience in Australian rural industries and communities be measured? 

 What evidence is there of extension in building capacity and resilience? 

 How can future agricultural extension in Australia be organised and delivered to enhance 

rural industry and community resilience? 

 What can be done to better address industry needs and make industries more resilient?  
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Synopsis of the Thesis  

The set of papers presented in the thesis are arranged in a logical sequence that firstly defines and 

explains extension’s place in Australian agriculture and its transition over time. It then presents two 

case studies around extension projects conducted in two Australian rural industries, firstly the sugar 

industry in the early 2000s and more recently the Tasmanian sheep and wool sector. The case studies 

employ meta-analyses to ascertain evidence of capacity and resilience building. The final paper 

addresses how Australia might organise and deliver future agricultural research and extension to 

sustainably address future rural industry needs and add to the national good.   

 

Chapter 2: The many turnings of agricultural extension in Australia (Hunt et al., 2012a) sets the 

scene defining the function of agricultural extension, and its role in capacity and resilience building in 

Australian rural industries. It is an historical account couched in a theoretical framework postulated by 

Strauss and Howe (1998). Strauss and Howe are historians who have examined 500 years of Anglo-

American history and determined that there are temporally repetitive patterns of experience and 

behaviour where society rotates through cycles of crises, highs, awakenings in thought and practice, 

and periods where achievements and institutions unravel. These cycles, Strauss and Howe call 

‘turnings’. The premise is that Australia, by default of its heritage and by a century of increasingly 

closer association with the United States, is also in the Anglo-American orbit. Additionally, it argues 

that agriculture should be viewed as a subset or a component part of our society, and should not be 

viewed as a sector operating in isolation. This paper shows how Australian agricultural RD&E can be 

seen to ebb and flow with the rhythms of society since the second half of the 19 century. It argues that 

the RD&E system is currently exhibiting the symptoms of a state of unravelling, and concludes that 

this situation is eroding the capacity of the Australian agricultural RD&E system, which will have 

future consequences for the resilience of those industries and the communities they support. 

Importantly, it flags that only the urgency generated in a ‘crisis’ turning will drive society to reinvest 

in RD&E effort. 
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Case study 1: Examining extension’s role in capacity and resilience building in the Australian 

sugar industry (Chapters 3 – 6). 

This set of papers centres on how collaborative research and extension efforts in the area of integrated 

pest management (IPM) have been able to achieve a sustained reduction of damage from both 

canegrubs and rodents in the Australian sugar industry.  

Chapter 3: Developing and extending ‘GrubPlan’ for Management of greyback canegrub 

damage in Queensland sugarcane (Hunt et al., 2002) is the first paper in the set of four relating to the 

sugar industry. The paper addresses the context and extent of the canegrub outbreak in that period, 

and details the extension methods and techniques used to engage industry in a coordinated and 

structured adult education process.   

Chapter 4: Evaluation of the GrubPlan extension program in Queensland sugarcane (Hunt et 

al., 2003) reflects on the impact of the canegrub IPM program undertaken in 2001. It provides the 

reader with both quantitative measures and qualitative feedback on the influence of the program in 

mitigating the effect of canegrub damage across the industry in the State of Queensland in the 2001 – 

2002 period.  

Canegrubs were not the only pest that was causing major economic loss to the industry during 

this period. A major outbreak of rodents, more specifically two species of native rats affected the 

same regions of the industry causing considerable production losses at a time when the industry was 

already struggling from poor commodity prices. 

Chapter 5: Systems, Policy and Infrastructure for Rodent Management in the Queensland 

Sugar Industry (Hunt, et al., 2004) discusses the origins and scope of the rat plague from 1999 to 

2001, and the integrated measures developed and extended to mitigate those effects. It then explains 

how legislative and regulatory obstacles associated with the destruction of native animals in the State 

of Queensland were overcome. Rodents had long been an emotive issue in the industry, harking back 

to the days when cane was cut by hand by teams of canecutters who frequently contracted Weill’s 

disease (leptospirosis), which the rats carried.   

Chapter 6, the final chapter in this case study entails a revisit of the sugar industry nearly a 

decade on from the implementation of the canegrub and rodent IPM programs. Thwarting plague and 
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pestilence in the Australian sugar industry: Crop protection capacity and resilience built by 

agricultural extension (Hunt et al., 2012b) is a longitudinal study that investigates the sustained 

impact of the canegrub and rodent IPM systems since 2000, and assesses whether the efforts have 

built long-term capacity and resilience in the industry. It conducts the evaluation against a theoretical 

framework of the ‘capitals’, i.e. (1) produced capital (the impact/benefit of the extension effort on the 

productivity and economics of the industry); (2) human capital (the knowledge, skills, and 

competencies of the individuals within the industry); (3) natural capital (the contribution to the state 

of the natural biophysical environment); (4) institutional capital (i.e. influence of the initiative upon 

industry organisations and institutions that can be drawn on as industry capacity); and (5) social 

capital (i.e. relationships and cooperation within the industry). It confirms that extension has been able 

to achieve positive impacts over an extended period, as well as discussing the current risks to the 

industry’s capacity and future resilience as a consequence of recent restructuring activities.    

 

Case study 2: Examining extension’s role in capacity and resilience building in the Tasmanian 

sheep and wool industries (Chapters 7 & 8) 

Chapter 7: Extension in Tough Times: Addressing failures in public and private extension, lessons 

from the Tasmanian wool industry, Australia (Hunt and Coutts, 2009) describes the function of 

extension and its achievements under the challenging conditions of drought, and an industry that was 

largely unfamiliar with, unequipped and unprepared for such a weather perturbation.  The research 

determined that there were a number of knowledge and skills gaps among sheep and wool producers, 

and found this to be consequent of a wind-down in government extension services since the 1990s. 

The paper describes how extension acted as a catalyst that enabled the re-adoption of both proven 

practices or technologies that had previously been taken up and subsequently discontinued or lapsed, 

as well as fostering the uptake of new management practices. The research was able to quantify the 

approximate levels of change and adoption amongst defined segments of the producer and services 

sector communities. Importantly, it also identifies the collective social capital that extension was able 

to bring to an industry under considerable stress. 
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Chapter 8 further scrutinises the ongoing sheep industry extension effort in Tasmania. 

Agricultural extension: Building capacity and resilience in rural industries and communities (Hunt et 

al., 2011) builds on Chapter 7 by analysing the capacity and resilience building efforts of extension in 

Tasmanian sheep communities. This study confirms rural extension services can function in capacity-

building roles in communities that far exceed simply achieving changes in on-farm agricultural 

production or natural resource management practices. It explains how extension services can be 

recognised as an investment that can add value and capacity to industries and their communities 

through providing vital and accessible skills to stakeholders negotiating challenging circumstances. It 

argues that retention of core agricultural extension capacity and expertise at regional levels should 

therefore be a strategic objective for rural industries, rural communities and government policy 

makers. 

 

Chapter 9 

This chapter consolidates the case for extension’s role in capacity and resilience building in 

Australia’s rural industries. Recommendations arising from an analysis of changes to the Australian 

agricultural research, development and extension system (Hunt et al., 2013) commences by revisiting 

some of the issues highlighted in the opening chapter, and recaps changes in the Australian 

agricultural RD&E system wrought by shifts in public policy since the late 1980s. The transition has 

seen detrimental impacts on the overall agricultural RD&E capacity of the nation, shown by 

increasing evidence of reduced capacity and slowing productivity gains in certain sectors. It discusses 

how there is the risk that the future resilience of industries could be threatened, affecting parts of the 

Australian economy and compromising Australian contributions to the global food markets via its 

exports. The paper also compares divestment trends and the loss of capacity of agricultural systems in 

other developed nations. Importantly, research and extension are discussed as interdependent partner 

disciplines, and that the separation of the two has deleterious effects on capacity and resilience 

building in agriculture. The authors investigate six institutional models engaged with agricultural 

RD&E, and generate a series of recommendations for restructure that could provide greater flexibility 
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and, importantly, industry ownership of the direction of RD&E as well as associated resources i.e. 

research and extension agents and infrastructure. 

 

Chapter 10 - Conclusion 

The Conclusion closes the investigation and reflects on the original lines of inquiry and how they 

have been systematically addressed by the various papers presented in their logical order. The purpose 

of this work has been to better assess the workings, impact and case for extension services in the role 

of capacity and resilience building. Increasing scarcity of RD&E resource funds is driving investors to 

have increased accountability, ensuring that programs deliver tangible and sustained on-ground 

impacts. This research demonstrates the both the direct tangible gains to industry from effective 

extension programs, as well as the indirect benefits that agricultural extension services bring to their 

industries and associated rural communities. It affirms that resilience of industries and communities is 

enhanced where that capacity is viewed positively and is consequently sustained.  
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Abstract 

This article outlines the development of extension as a discipline in Australia, its organization, and 

the ideological changes that have occurred from the second half of the nineteenth century through to 

the present. 

Design/Methodology/Approach: It considers the evolution of extension across the different states of 

Australia from a national perspective and describes how the research development and extension 

(RD&E) complex has rotated through cycles of crises, highs, awakenings in thought and practice, and 

periods where achievements and institutions unravel. 

Findings: Discussed is the tension between public and private sector extension, as well as the 

successes and failures of various paradigms. It considers the impacts of different agricultural 

policy on Australian agricultural RD&E across the decades. In particular it deals with the current 

‘unravelling’ of the agricultural RD&E system in Australia, and tries to anticipate future demands 

on agricultural extension and how these services might be delivered into the future. 

Practical Implications: The article challenges the reader to consider the discipline of extension as 

a subset of the greater society in which it exists. It provides an insight into how the agricultural 

research, development and extension capacity of a nation can be observed to ebb and flow over 

generations in accord with the rhythm of society. 

 

Key words: Agriculture, Agricultural extension, Capacity, Resilience, History of extension 
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Introduction 

Agricultural extension in Australia bears some historical similarities with the European and American 

experiences, but considerable differences make it an interesting case study. Emerging in the late 

nineteenth century, the role and capacity of agricultural extension in Australia has expanded, gaining 

greater recognition as an essential component in agricultural development and as a discipline in its 

own right. 

In Australia it was initially developed to deliver food security and economic potential for 

isolated British colonies in an environment not necessarily suited to European farming practices. 

Extension contributed to building wealth through creating agricultural export industries in a young 

nation state, and to the national and British imperial war efforts in two global wars. By the late 

twentieth century, agricultural extension in Australia reached a high point of achievement in 

organizational scale, technical expertise, academic recognition and training in contemporary 

methodologies, but has since undergone major shifts triggered by reforms in national agricultural 

policy. This article discusses the origins of extension as understood in Australia, its evolution in 

organization, thought and practice, and the likely future direction of the discipline. It also analyzes 

and discusses extension change according to a recurring cyclical pattern of ‘turnings’ crises, highs, 

awakenings and unravelling - Strauss and Howe (1998). Our premise is that the research, 

development and extension (RD&E) complex is a subset of society, and consequently is subject to the 

moods and trends within society. We propose that RD&E in Australia is currently in the unravelling 

phase which may have serious future adverse implications for Australia and countries reliant on 

Australian food exports. 

 

Analysing the Growth and Decline of Agricultural Extension in Australia 

To help understand the growth and current decline of extension in Australia we employed a cyclical 

framework of four ‘turnings’ akin to that described by Straus and Howe (1998), who explain that 

Anglo-American society has over 500 years exhibited definitive and temporally repetitive patterns in 

human social behaviour. They argued that the four turnings comprise a ‘saeculum’ which may last 80 
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to 100 years, and that the four turnings comprise a ‘seasonal rhythm’ of periods of intense challenge, 

growth, maturation and entropy. The turnings are: 

 Crisis - a decisive period of upheaval, where a sense of urgency drives deep 

institutional transition. 

 High - an upbeat period of sequential strengthening and consolidation, followed by expansion 

and prosperity. 

 Awakening - during which new ideas emerge and previous norms are challenged 

or overturned. 

 Unravelling - a downcast period of weakening institutions as older orders decay.  

We have adapted Strauss and Howe’s framework to explain our perspective on turnings in Australian 

agricultural RD&E since the second half of the nineteenth century. 

 

The Turnings 

(1) The Late-colonial Crisis (Late 1860s - Late 1880s)Australian agricultural extension originated 

from the activities of several agricultural (show) societies on the eastern seaboard of the continent in 

the second half of the nineteenth century. Jones and Garforth (1997) infer their effect was slight, but 

their existence recognized a need to make improvements in agriculture in Australia and facilitated the 

development of departments of agriculture as colonial administrations became more organized. By the 

late 1880s, researchers, regulatory officers and itinerant agricultural instructors were appointed by 

state governments (Williams, 1968; Jones and Garforth, 1997). Australian farmers faced the situation 

of resolving problems of crop and animal husbandry in an environment unlike Europe or the Americas 

where many traditional farming practices had originated. ‘There was an element of crisis . . . as 

farmers battled to develop new farming systems in new lands’ (Williams, 1968: 102). Government led 

the extension/education development as there was a risk that a general underinvestment would be 

likely if this was left solely to the private sector (Williams, 1968). The development of Australian 

agricultural research and extension was established under the structure of departments of agriculture 

in respective colonies (as occurred in Britain and France), and largely remained within that paradigm 
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for over a century (Williams, 1968; Jones and Garforth, 1997). In addition to research scientists and a 

network of research farms, a core of professional officers were developed for consulting and advising 

farmers about findings derived from agricultural science research in Australia and overseas. The 

climax of this period of crisis was the impact of rusts wrought upon the Australian wheat crop in the 

late 1880s and 1890s. This perturbation saw Australian flour millers forced to import wheat. The 

response to this crisis was the vanguard for the first high period in Australian agricultural 

development (ADB, 2010). 

 

(2) The Federation High (Late 1880s - 1910) 

This period commenced with William Farrer’s development and subsequent widespread adoption of 

improved varieties of wheat in the early twentieth century (ADB, 2010). The 1880s and 1890s also 

saw the establishment of agricultural colleges in South Australia, Victoria, New South Wales and 

Queensland, driven largely by the political imperative of land reform. The land reforms broke up 

many large pastoral holdings establishing, in line with the British democratic tradition, a farming 

yeomanry that would make good use of vast tracks of productive but unoccupied land, and curtail the 

development of a feudal system under an order of large pastoralists (Churchill, 1958; Black, 1976). 

The agricultural colleges were modelled on what was occurring in the USA under the Land Grant 

system, and were targeted at equipping the rural populace with skills to farm with modern knowledge. 

Also of interest was the emergence of a different organizational model for RD&E at the turn 

of the century in the Australian sugar industry. While other Australian rural industries were relying 

exclusively on the public purse for RD&E support, the Australian sugar industry developed its own 

RD&E capacity with the Bureau of Sugar Experiment Stations (BSES) set up as a statutory body 

under the Queensland Government in 1900. This agency received a portion of its finances from levies 

on sugar growers and millers. It was engaged initially in RD&E in pest management but subsequently 

extended into plant breeding and agronomy. Located along the Queensland coast, extension officers 

would travel via steamers and bicycles around the various mill regions they visited. Over 110 years 

later BSES remains as the RD&E entity for Australian sugar though it is now a corporatized industry-

owned entity (BSES, 2010). 
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(3) The Early Federation Awakening (1910 - Late 1920s) 

It is in these first decades of the twentieth century that agricultural faculties were created and fostered 

in Australian universities. Universities began to develop the intellectual capacity necessary for 

growing an emerging agricultural RD&E sector (Williams, 1968; Black, 1976). Midway through 

World War I partly in recognition of service, and in part a need to ensure demobilized men were 

gainfully occupied, the Commonwealth Government launched the first Soldier Settlement scheme 

which remained in place from 1916 - 1939 (Connors, 1970; RSL, 2010). Some 40,000 returned 

servicemen and women took up offers of farming land throughout the nation (RSL, 2010). ‘Ex-

servicemen of varying degrees of skills, funds and physical fitness were roughly dumped on land of 

varying size and fertility’ (Connors, 1970: 77). The scheme was not universally successful with many 

ex-servicemen who had no previous farming experience thrust on to land which often had very 

marginal agricultural potential (Connors, 1970). The scheme experienced serious agricultural 

production catastrophes, for example, drought, rabbit plagues, locust plagues and invasion by prickly 

pear (Opuntia stricta). Despite these setbacks Australian agriculture expanded post World War I, 

helped by the removal of wartime restrictions and a return to pre-war shipping and export patterns to 

Britain (ABS, 2010). In 1926 the CSIR (Council for Scientific and Industrial Research, to become 

CSIRO (Commonwealth Scientific and Industrial Research Organisation in 1949) was established and 

began the expansion of scientific knowledge on Australian agricultural production (Williams, 1968). 

CSIR and CSIRO played major roles in addressing animal and plant industry production challenges, 

as well as control of pests such as prickly pear and the national rabbit plague (CSIRO, 2010). CSIR 

provided additional information capital for state departmental extension staff to deliver on 

improvement of production technologies and pest and animal disease control (Williams, 1968). 

 

(4) The Great Depression Unravelling (Late 1920s-World War II)  

The Great Depression in Australia saw major declines in most agricultural commodity prices 

(Campbell, 1944; ABS, 2010), and widespread rural protests and militancy (Crawford et al., 1954). 

Consequently, Commonwealth and state governments introduced agricultural policy instruments 

including price stabilization schemes (Anderson et al., 2007). However, Australian agriculture was 
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unable to fully recover in the 1930s as incomes were largely insufficient to allow for reinvestment in 

capital items (e.g., new machinery and farm improvements). During the Depression, public sector 

austerity measures led to stagnation of state government agricultural RD&E capacity. Complicating 

matters were the serious deficiencies and failures in land settlement schemes partly stemming from 

lack of knowledge among new land owners about land management and crop and animal production 

(Crawford et al., 1954). Crawford et al. (1954: 20) describe how ‘State funds and facilities available 

for technical research and extension in farming were inadequate for a country so dependent on its 

rural industries.’ This would have detrimental consequences during World War II. Lohmeyer (1981: 

4) in a history of the South Australian Department of Agriculture said: ‘During the ‘‘depression’’ 

years of the1930s . . . there was little alteration to the technical staff of the Department, which boasted 

only 37 total permanent staff at the outbreak of World War II.’ Conversely, the commonwealth 

continued to support agricultural research via the CSIR which expanded the number of laboratories 

across the nation (CSIRO, 2010). It was not until 1942 that a renewed level of urgency was reinjected 

into agricultural extension. 

 

(5) The World War II Crisis 

World War II imposed restrictions on some agricultural RD&E but also expedited advancements in 

others. In the early phase of the war (1939-1941), operations were principally confined to Europe and 

North Africa, and Australian agriculture continued essentially unchanged from pre-war years, with 

Britain the major market. Following Japan’s entry into the war in late 1941, agriculture came to 

prominence in the Australian war effort (Crawford et al., 1954). With Australia under threat of 

invasion, men either volunteered or were conscripted for military service, resulting in combined 

pressures of a diminishing farm labour force and loss of technical training and expertise. There was 

also the urgency to produce food and fibre for large numbers of Allied forces in the Asia-Pacific 

region (Crawford et al., 1954). 

In September 1942, the Australian Government re-organized agricultural RD&E into District 

War Agricultural Committees, conceptually similar to County Agricultural Executive Committees in 

the USA and UK (Crawford et al., 1954; Williams, 1968). These comprised appointments from the 
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state Ministers of Agriculture and were tasked with targeting RD&E necessary for the war effort and 

with allocating scarce resources, i.e., labour, machinery and materials. A total of 144 District War 

Agricultural Committees were organized (Crawford et al., 1954). Williams (1968) describes this as 

the only organized nation-wide effort up to then to encourage farmer participation in the provision of 

government services to agriculture. Unfortunately, this system of rural industry engagement lapsed 

after the war and services reverted to the pre-war public sector-driven paradigm dominated by the 

technology transfer and diffusion doctrine (Williams, 1968; Cary, 1998). 

 

(6) Nation-building High Period (End of World War II - Early 1970s) 

Post-World War II, the Australian Government showed an increased interest in agricultural research 

activities which, according to Williams (1968) resulted in a professional imbalance, with research 

capacity developing far more than extension capacity. He saw value in developing complementary 

extension capacity, arguing that without accompanying effort to advise people of research findings 

much of the usefulness and benefits of research could be lost by slow adoption (Williams, 1968). 

The importance of extension as a component of the RD&E system was gaining recognition. Extension 

services even received prime ministerial approval in the 1963 policy speech on agriculture by Bob 

Menzies who stated: ‘We regard the whole matter of extension services as of major importance to 

higher production and lower costs’ (Williams, 1968: 15). 

Commonwealth and state governments continued to invest and build their RD&E capacity, 

providing Australian rural industries with a highly skilled and capable agricultural RD&E capacity of 

international repute (Cary, 1998). Agricultural expansion and land development was again a priority, 

and a better planned second round of Soldier Settlement schemes saw the opening-up of undeveloped 

landscapes (Connors, 1970). During the 1960s, university graduates became more prominent in the 

ranks of extension practitioners and Australian universities began to undertake academic research into 

extension. Specialist graduate and post graduate training in extension was also established, principally 

at the University of Queensland and the University of Melbourne. 
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(7) The Twentieth Century Awakening Period (1970s - Early 1990s) 

In the 1960s and 1970s, extension continued to focus on refining and applying the diffusion of 

innovations theory, but moved to incorporate ‘bottom-up’ approaches (Hamilton and Hamilton, 

2010). Systems research began to emerge in response to failures of the technology transfer model to 

resolve problems of increased complexity. Farmer discussion groups informed research and extension 

priorities, and research was carried out in a farming context or in simulations (SELN, 2006). At this 

time most extension practitioners were still employed in the public sector, with many funded by 

Commonwealth Government grants, and the worldview that dominated the extension agencies was 

still ‘positivist’ in nature (Hamilton and Hamilton, 2010). 

In the 1970s, the emerging challenge of sustainability in agricultural production, in Australia 

and internationally, became a major extension focus (Van Beek and Coutts, 1992). RD&E agencies 

were forced by public policy decisions into resolving more complex issues that incorporated 

production, natural ecosystems, business-planning and sociological perspectives. This induced a 

change in the skills sets of extension practitioners from dealing primarily with technical issues to 

developing facilitative styles of extension engagement (Van Beek & Coutts, 1992). The diffusion of 

innovations theory was not as useful in this new situation (Rӧling, 1988; Van Beek and Coutts, 1992; 

Vanclay and Lawrence, 1994, 1995). 

There were also dramatic changes emerging in extension thought. The Hawkesbury 

Agricultural College (HAC) in the 1980s had a profound influence on the direction and application of 

undergraduate extension science in Australia (Packham et al., 1988; Bawden, 1992; Ison et al., 1997; 

Hamilton and Hamilton, 2010). The worldview moved from focusing solely on the biophysical to 

incorporating the socio-economic aspects of agriculture (Vanclay, 2004). This paradigm shift initially 

occurred in Europe at institutions such as Wageningen and Lancaster Universities, which led this 

innovation in extension thought and practice (Ro¨ ling, 1988; Checkland and Scholes, 1990). HAC 

also offered postgraduate training based on experiential learning approaches (Kolb & Fry, 1975; Kolb, 

1984; Bawden, 1992) to existing extension staff with diplomas. The University of Queensland, 

partnering with the Queensland Department of Primary Industries followed the HAC lead in the 1990s 
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and established the Rural Extension Centre to provide postgraduate training to existing extension 

professionals. 

The early 1990s also saw the development of a pluralism in extension in Australia, ‘with a 

growing literature on theories, methods, tools, providers and processes, extension was increasingly 

able to deliver outcomes while meeting diverse client needs’ (SELN, 2006: 6). Institutions formerly 

focused on reductionist scientific thinking and traditional diffusion extension methodologies began to 

embrace participatory extension models and techniques. This was the high point of institutional 

progress of extension in Australia. It also involved a shift from state agencies being the primary 

provider of services to encouraging other providers, and emergence of public/private partnerships, 

public/private benefit, competitive neutrality and increased private sector service provision. Also, 

NRM (Natural Resource Management) regional bodies became major stakeholders (SELN, 2006). 

 

(8) Today’s Unravelling (Mid-1990s-Present Day) 

The 1980s and 1990s were a time when major public policy forces were at work in Australian 

government, including a review commissioned by the Australian Government into national 

agricultural policy, the Balderstone Report (1982). It facilitated a series of public policy decisions at 

the federal and state levels that moved Australian agriculture from ‘a complex array of government 

interventions, to one of the least supported farm sectors in the world’ (Botterill, 2003: 21). Its impacts 

on the function and structures of agricultural RD&E remain in the second decade of the twenty-first 

century. The Balderstone Report investigated issues relating to technical and economic efficiencies in 

Australian agriculture, e.g., government assistance programmes, marketing of farm products, 

development and extension of agricultural innovations, and agricultural resource management 

(including soil and water conservation) (Balderstone et al., 1982; Jarret, 1983). The Balderstone 

Report triggered movement towards a competitive agricultural sector in a changing international 

economy (Botterill, 2003).  

Long-standing Commonwealth and state-based institutions responsible for earlier RD&E 

successes in agriculture underwent considerable change. The policy changes laid the foundations for 

emergence of Australian Government statutory Rural Development Corporations (RDCs) in the early 



 29  
 

1990s (Core, 2009). The RDCs function by collecting industry levies which are supplemented up to a 

legislatively defined limit with Commonwealth funds for RD&E. The RDCs individually decide on 

the allocation of funds for RD&E and/or marketing in their respective industries and contract private 

or public agencies to provide these services, in accord with negotiated commitments to the Australian 

Government. The RDCs remain a structural cornerstone in the organization and funding of 

agricultural RD&E investments in the second decade of the twenty-first century. The RDCs also work 

with specialist Cooperative Research Centres (CRC) in which a number of providers cooperate to 

deliver research outcomes for specific industries (Core, 2009). Between the RDCs and the CRCs, a 

new organizational platform for agricultural RD&E investment had emerged. 

The structural reorganization of agricultural RD&E in Australia that began in the 1990s sent a 

signal to state governments that they could legitimately reduce investment in agricultural RD&E as 

the Australian Government (via the RDCs) and rural industries was increasing its investment. From 

1997 to 2007, state government investment in agricultural RD&E fell from 53% of the total 

investment to 30%, shifting costs for RD&E from the states to the Commonwealth and rural industries 

(Mullen, 2007; Core, 2009; Mullen, 2010a). This also drove increased investment from industry and 

the private sector (Mullen, 2007; Core, 2009; Mullen, 2010a), but it was insufficient to prevent an 

overall decline in RD&E investment. Mullen (2010a) goes on to say that public investment in 

agricultural RD&E in Australia had been static ($830m in 2004 dollars) for around two decades. 

In terms of agricultural extension, the Balderstone Report precipitated a policy transition from 

a large and effective public sector-based extension capacity with a strong production-based focus 

provided by state governments (Cary, 1998), to a clear and sustained retreat by state governments 

from traditional extension roles (Vanclay, 1994; Watson, 1996; Marsh and Pannell, 2000; Hunt et al., 

2008; Hunt and Coutts, 2009, Hunt et al., 2011). This has, according to several authors, led to down-

grading of professionalism, capacity and skills in many state and territory government agricultural 

agencies, in turn causing problems with recruitment and lack of career path for staff retained in the 

public sector. Concurrently, a shift from production-oriented extension into Natural Resource 

Management (NRM) extension services has occurred (Watson, 1996; Black, 2000; Marsh and 
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Pannell, 2000; Coutts et al., 2001). Balderstone et al. (1982) identified scope for increased private 

sector activity in agricultural extension, but was inhibited by free government extension services.  

Policy changes coincided with declining relative importance of agriculture in the economy, 

budget pressures on governments and increasing economic rationalism in government (Botha and 

Coutts, 2006; Connelly, 2004). Balderstone et al. (1982) also found a confounding dual role of 

regulatory and extension functions of government extension services in some states which they 

considered prejudicial to optimal extension outcomes. This finding was also supported by a visiting 

Californian extension research team who compared state government extension programmes and the 

University of California Extension Service (Murray, 1999). They found that where extension staff 

were required to exercise a regulatory role the efficacy of extension outcomes could be compromised. 

Similar findings have been reported by Enticott and Vanclay (2011). 

Based on the Balderstone Report, policy-makers hypothesized that the private sector could 

meet many individual farmers’ extension needs, whilst government would confine itself to policy 

development and regulatory roles, e.g., bio-security. Driven by these tenets, state governments could 

then restructure their agricultural services and reduce their budget commitments to agriculture, 

assuming that following the withdrawal of government services, the private sector would move to 

meet Australian rural industry’s extension needs. This logic was consistent with the apparent success 

of extension privatization in New Zealand (Cary, 1998). However, the move to privatization of 

extension services in Australia has not necessarily been as widely accepted as anticipated by policy-

makers (Cary, 1998). In New Zealand, there was a complete sell-off of the single government 

extension service in 1987. 

In Australia, the reality of federalism has seen different strategies employed by state 

governments, e.g., fee for service, commercialization of extension services within government 

statutory bodies, gradual withering and non-replacement of extension positions over time, and joint 

venture arrangements with universities (Cary, 1998; Marsh and Pannell, 2000; Hunt and Coutts, 

2009). Cary (1998) credits the reason for the successful New Zealand privatization to the reliability 

and security of the production environment and the geographical density of farmers. The environment 

supports a high population of farms to support private extension agents, with the farms operating in 
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climatic environments that consistently deliver production and income security to farmers and thus to 

their consultants. Consequently, New Zealand agricultural industries have also been willing to ‘buy 

into’ agricultural extension, and establish extension capacity through their own levy-funded agencies 

(Parminter, 2010). By contrast, many of Australia’s agricultural production zones are sparsely 

populated and can be notoriously fickle as a function of climate variability and severe weather events 

(e.g., drought, fire, floods and cyclones), partly explaining the comparative reluctance to engage 

consultants.  

State government divestment out of agricultural RD&E continued into the 2000s. Hamilton 

and Hamilton (2010: 63) described the changes in Australian agricultural extension organization and 

practice this century as follows: 

In the 2000s, the momentum for exiting from State government extension services gathered 

pace. The Commonwealth Government continued to fund extension services through non-

government organisations such as regional Natural Resource Management (NRM) bodies . . ., 

private service providers and public sector extension. During this period, Schools of 

Agriculture (and Agricultural Colleges) diminished, and with this diminution, the investment 

in extension research declined. This has resulted in a decline in academic capacity and 

capability, a return to transfer of technology approaches, their application in situations with 

poor fitness for purpose, which challenges the development of solutions to the increasingly 

complex problems facing agriculture today. 

The beginning of the twenty-first century witnessed continued change and ongoing 

withdrawal of investment by most state governments in agricultural RD&E (Mullen, 2007, 2010a). 

This has impacted on employment opportunities for graduating agriculturalists, and has likely been a 

cause of reduced entry (Figure 1, for 2001 to 2006) into agricultural training (Birch, 2010). 

The evolution and organization of Australian agricultural extension has been propelled by a 

combination of drivers; firstly crises around food security, national development and conflict; 

secondly an enlightened need for economic reform and; thirdly by the influence of advances in 

academic thinking. The challenge is how to rationalize and understand where the discipline is 

currently, and anticipate its future development. 
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Understanding the Impact of the Unravelling 

The sustained reduction of public sector RD&E services in Australian agriculture is now being re-

evaluated by some rural industry and academic commentators as there is emerging evidence of both 

public and private sector service failures in the new RD&E environment (Watson, 1996; Black, 2000; 

Marsh and Pannell, 2000; Coutts et al., 2001; Fulton et al., 2002; Vanclay, 2003; AHRSCAFF, 2006; 

Marsh et al., 2007; Hunt et al., 2008; Hunt and Coutts, 2009; Mullen, 2010a; Hunt et al., 2011).  Some 

authors have also observed that the decline in extension presence and capability has caused a 

disconnection in the RD&E feedback loop (Black, 2000; Botha et al., 2007; Core, 2009). 

Furthermore, as corporate suppliers or resellers of agricultural consumables move into roles 

traditionally occupied by institutional extension services, some producers perceive there is a risk to 

the reliability and independence of advice being provided by commercial agents (Hunt and Coutts, 

2009). Macadam et al. (2004) also identified a risk of an information drought in parts of the 

agricultural sector, resulting in disadvantage where extension services are limited. 

 

 

Figure 1. Graduate completions from Australian universities in three-year and four-year agriculture 
programmes for 2001 to 2006. Source: Pratley and Copeland, 2008.  

 

This was confirmed in a Tasmanian study, which found evidence of substantial knowledge and skills 

gaps in certain production and natural resource management topics amongst landholders (Hunt et al. 

2008, 2011). 
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The restructuring of RD&E services has resulted in short-term funding and thus tenures of 

new positions in agricultural disciplines (i.e., one to three year contracts) rather than continuing 

employment. This doctrine of funds allocation has been applied in public institutions and in RDC 

funding of initiatives to be implemented by private sector providers. Predominance of short-term 

contract arrangements for extension professionals does not provide effectively for professional 

succession, retention of expertise, or maintenance of client and partner agency relationships. Nor does 

it facilitate the ongoing building or retention of additional knowledge, skills acquisition and human 

capital in rural industries (Coutts et al., 2001; Hunt et al., 2008; Kerin, 2010; Hunt et al., 2011), so 

necessary for effective extension (Lockie et al., 1995; Pratt and Bowman, 2008). 

There is also evidence of slowing gains in broad-acre agricultural productivity in Australia 

reductions of approximately 1.4% annually from 1997 to 2007 (Mullen, 2010a). Mullen partially 

ascribes this to the consequence of a rundown of investment in RD&E in the last three decades which 

may only now be becoming apparent. 

There has been little growth in real research expenditure in the last 30 years, and 

relative to the size of the agricultural sector, public investment has fallen . . . Australia shares 

th ese downward trends in agricultural productivity and public investment in research with 

other developed countries. These are worrying trends because in coming decades agriculture 

needs to adapt to climate change while world population is projected to grow by up to another 

three billion. Investment in research has many of the features of investment in long-lived 

infrastructure. It takes several years before any benefits flow from the investment, but they 

may persist for 50 years. The impact of the reduced investment in research in past decades 

may be only just becoming apparent as one cause of lower productivity (Mullen, 2010b: 1).  

 

Opportunities for the private sector have certainly increased during this period, often with former state 

departmental officers establishing private advisory services. In some Australian regions where farmer 

populations are greater and in irrigated areas, significant advisory service businesses have arisen 

(AHRSCAFF, 2006). Another significant development has been the appearance of farmer-based 

extension organizations e.g., the Kondinin Group in Western Australia and the Birchip Cropping 
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Group in Victoria (Kondinin Group, 2010; Birchip Cropping Group, 2010). These businesses 

originated and evolved as a consequence of the Balderstone reforms. Kondinin has become a national 

independent agricultural RD&E agency, whereas Birchip is focused in western Victoria. These are 

rare but landmark farmer-based RD&E agencies that emerged out of the Landcare movement in the 

1980s (a national environmentally focused agricultural extension programme). It was the emergence 

of ‘grassroots’ extension thinking, most notably through the creation of the Landcare initiative in 

1986 that drove fundamental changes in extension doctrine in Australia (Vanclay and Lawrence, 

1995; Prager and Vanclay 2010). 

 

New Developments and Key Questions 

(a) Is RD&E Good Value For Money? 

There are few long-term assessments of the return for investment in Australian agricultural RD&E, 

though Mullen and Orr (2007) assessed the combined public and private investment from 1918-2003 

and determined a benefit to cost ratio of 12.2:1 and an internal rate of return of 16% at a sustained 

productivity growth of 2%. 

 

(b) Information Technologies 

The rise of the internet offered an expansion of passive extension capacities (i.e. websites). However, 

in the last decade more flexible information technology features such as YouTube have become 

available. Though still largely passive, these provide extension agents with the ability to ‘access a 

very large audience of people searching for information who may not access your information from 

other extension mediums and activities’ (Mills, 2011: 4). Also, social media is beginning to gain 

recognition as a tool for use in Australian rural industry. Higgins (2011: 6) describes social media ‘as 

not being time-bound’, so it allows individuals to contribute ideas around a topic and potentially can 

be an enabler of action. Social media allows chance encounters with information and people with 

whom contact may not otherwise occur. Also, without the internet and social media, widening of the 

gap in innovative capacities of major cities and regional areas could occur (Higgins, 2011). Rapid 
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expansion of broadband capabilities into rural and regional Australia for national coverage is 

important for information exchange in agricultural and natural resource management extension. 

 

(c) New Policies 

Australian agricultural extension will evolve, and its future shape and functionality is uncertain. There 

will probably be new production and environmental challenges around climate change adaptation and 

economic and social resilience of rural and regional communities (Cribb, 2010; Fleming and Vanclay, 

2010; Kerin, 2010; Hunt et al., 2011). Adding to the complex are a range of potential policy changes 

stemming from extensive public consultation and national review of agricultural RD&E services by 

the Australian Government’s Productivity Commission in 2010 (Productivity Commission, 2010, 

2011). It was aimed at defining the role and function of the RDCs and the future relative contribution 

of public, industry and private investment in RD&E. The review has been released and is 

recommending a 50% reduction in future Australian Government funding to the RDCs and the 

formation of a new Australian Government agency to broker research funds to agricultural industries 

(Productivity Commission, 2011). Should this occur under current or future governments there will be 

major implications for implementation and sustainability of RD&E in Australia. 

In another review process, the Australian Government has formed a Primary Industries 

Standing Committee drawing together leadership from state public sector RD&E agencies and is 

seeking direction from the RDCs to identify the needs of respective agricultural industries. Its 

objective is to develop a national plan for allocation of resources to meet RD&E priorities (PIMC, 

2010). Issues relating to extension that are under discussion include governance arrangements, 

funding models for future stability, optimization of ‘fit’ with research and development, and defined 

roles of public and private sector interests (Kefford, 2010). The recommendations from these 

processes that are finally implemented by the Australian Government are likely to shape the direction 

and functionality of RD&E for the next two decades or more in Australia. 

Policies will be necessary to address the emerging crisis in RD&E capacity both in Australia 

and New Zealand arising from reduced overall RD&E investment, non-replacement of retiring 

professionals and diminished numbers of graduates entering agricultural disciplines (Pratley and 
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Copeland, 2008; Cribb, 2010; Birch, 2010; Kerin, 2010; Mullen, 2010a; Parminter, 2010). Australia’s 

position in the recent and continuing regression of agricultural RD&E capacity is not unique. Feder et 

al. (2002) reported that world demand for food and sustainable production systems continues to 

escalate, but extension programmes in developed and developing countries have been reduced 

drastically since the early 1990s (Rivera, 2000; Cribb, 2010; Leach, 2011). In contrast, since the 2008 

food crisis, agricultural RD&E investment is again being discussed. 

After a period of neglect, agricultural advisory services have returned strongly to 

the international development agenda. Apart from their conventional function of providing knowledge 

for improved agricultural productivity, agricultural advisory services are expected to fulfil a variety of 

new functions, such as linking smallholder farmers to high-value and export markets, promoting 

environmentally sustainable production techniques, and coping with the effects of HIV/AIDS and 

other health challenges that affect agriculture. Therefore, it is highly appropriate that the World 

Development Report (WDR) 2008 acknowledges the roles and the challenges of an effective 

evolution of agricultural advisory services in the coming decades (Anderson, 2007: 1).  

This acknowledgement of the need for nations to again embrace agricultural RD&E 

vindicates Strauss and Howes’ (1998) worldview on the omnipresence of seasonal rhythms of change 

across societies (i.e., periods of intense challenge, growth, maturation, and entropy). 

 

Conclusion 

Coutts (2000: 2) described extension’s role in society as ‘the oil that makes things happen. It is about 

interaction between people, information sharing, dialogue, learning and action. Nothing is going to 

change on the ground, regardless of the excellence of legislation or science unless this oil is there’. 

Therefore, if government or industry leadership wish to enact change in agriculture or rural 

communities, they need to be in the extension business, or at the very least in support of it. As the 

current unravelling continues there may be greater pressure on agricultural industries via public policy 

to invest more in their own RD&E capacity rather than relying on the public purse. Given the current 

low and inadequate numbers of young people entering and completing agricultural training in 

Australia, RD&E agencies whether public, industry resourced or exclusively private sector will have 
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the challenge of recruiting and retaining skilled and experienced staff, maintaining critical 

organizational mass, and having adequate geographical positioning of extension personnel to meet 

industry and community needs. Hence, there is an opportunity for enhanced partnering between 

public, industry and private institutions involved in agricultural extension, with public sector 

investment focusing on activities that the commercial stakeholders are unable or unwilling to deliver 

because of market realities.  

Recognition that a reliance on market forces to meet all needs of rural industries and their 

communities has proven to be over optimistic is essential (Vanclay and Lawrence, 1995; Fulton et al., 

2002; Vanclay, 2003; AHRSCAFF, 2006; Ozur et al., 2007; Hunt and Coutts, 2009; Hunt et al., 

2011). The opportunity for innovative institutional development perhaps similar in design and mission 

to the Australian sugar industry’s BSES Limited should be explored. There is also the prospect of 

universities functioning as regional RD&E hubs for agricultural industries, or farmer-led agencies 

such as the Kondinin and Birchip groups taking wider industry service roles. It is unlikely that there 

will be a return to the former public sector models where state Departments of Agriculture were the 

major extension provider, as the majority of the states have gone too far in dismantling their former 

infrastructure. However, innovation in terms of industry-owned RD&E agencies, government and 

industry partnerships with universities or a broadening of government partnerships with private sector 

providers, are possible outcomes in the next couple of decades. Adequately funded and properly 

staffed, these arrangements could leave a long-lasting legacy in terms of the nation’s contribution to 

global food security, international commercial competitiveness, environmental stewardship and 

regional community sustainability.  

Since World War II Australia has not encountered a crisis that affects or requires a major 

response from its agricultural industries. In previous crises, the stimulants for action were focused 

around food security, an urgency to generate wealth, regional development and war effort. Similar 

forces could again be the drivers for agricultural RD&E re-investment in Australia in the coming 

decades. The form in which some of these issues might develop into crises is speculative, but they 

could manifest as a need to respond to world food shortages and soaring prices for basic food 

commodities, exotic animal or plant disease outbreaks, a need for adaptation to water scarcity in 
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Australia as a consequence of climate change, or population redistribution. On a darker note, the 

coming crisis could be in the form of major regional or global warfare scenarios. 

Australia has in the past tended to be a follower of international Anglo-American or Anglo-

European socio-economic trends and in this case the field of agricultural RD&E. Due to its current 

relative economic strength, Australia now has an opportunity to lead future developments in 

extension. Unfortunately, ongoing public policy signals indicate that the agricultural RD&E portfolio 

is still unravelling in Australia. We assert that confrontation with currently unknown crises will be the 

primary driver that will stimulate investment in the agricultural RD&E system in Australia. 
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Abstract 

GrubPlan is an extension package developed by BSES to train growers and advisory staff in 

strategies to manage greyback canegrub populations in subsequent crops. GrubPlan assists growers 

to assess the risk of grub damage in each block of cane, and select appropriate control strategies. A 

formal training program based on adult-learning principles was used to develop and extend 

GrubPlan. Participants interacted in practical planning exercises to map management strategies for 

reducing the risk of damage in the next season and beyond. This extension method is a departure from 

the traditional ‘shed meeting’ approach to assisting growers. Shed meetings were not successful at 

achieving the level of change necessary to manage canegrubs. The first training program engaged 

906 growers and rural agency staff between July - September 2001. Seventy workshops were 

conducted from Mossman in the far north to Sarina in the central district. Grower feedback was 

positive, with 97% of the participants indicating that they would implement the plans they devised 

during the training session. A similar percentage wanted follow up workshops on this subject. 

 

Introduction 

The GrubPlan program is being developed to encourage proactive management of the greyback 

canegrub pest of sugarcane. GrubPlan is an industry-wide planned and coordinated approach to train 

growers and industry advisory staff to use a range of management tools to combat greyback grub, 

instead of relying solely on insecticides. The extension delivery method differs from previous 

attempts to assist growers on control of greyback canegrub. 
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Canegrubs are the most damaging pests of the Australian sugar industry and greyback 

canegrub in particular causes large losses of sugar (Allsopp, 2001). Approximately 1 045 000 

tonnes of cane, or $38 m was lost to damage by canegrubs during 2000 and 2001. Increasing levels 

of greyback damage were observed across all central and northern mill areas over this period, with 

major losses of sugar production in the Burdekin, Herbert, Innisfail, Tableland and Mulgrave 

regions. Sustained greyback canegrub damage has resulted in some grower insolvency in the past 

and therefore is a highly emotive issue. 

Since the introduction of organochlorine insecticides in 1948, the industry paradigm was 

that a chemical treatment alone was all that was necessary for canegrub control. Greyback grubs 

have become increasingly difficult to manage since the late 1980s, following de-registration of 

organochlorine insecticides for environmental reasons. The replacement controlled release (CR) 

insecticide suSCon®Blue (140 g/kg chlorpyrifos) is neither as persistent nor as toxic to the greyback 

grubs. CR insecticides are more expensive than organochlorines, and the profit margin in cane 

growing is now lower than previously. New management systems are more complex than the 

organochlorine treatment. Growers now need to understand the ecology and behaviour of the pest 

and be prepared to change farming practices, if necessary, to integrate a range of tactics into cost 

effective control strategies (Robertson, 1997). Several tactics used in combination may be necessary 

to provide the levels of suppression required (Robertson, 1997). Total reliance on any single 

insecticide product for control is fraught with danger, as any chemical has its limitations. 

Identifying the deficiency in management options, BSES and others undertook research to 

develop additional insecticide options as well as developing an understanding of greyback canegrub 

ecology and behaviour, and the impact of farming practices on pest incidence (Allsopp, 2001; 

Robertson, 1997; Robertson et al., 1997). The one-year lifecycle of the pest dictated that 

development of alternative control measures for greyback grubs took several years. A 

comprehensive package of effective techniques has recently become feasible. 

Recent development of the first insecticide product for controlling greyback grub in ratoons 

is a key to developing integrated grub management plans that suit the needs of most growers. When 

registered, Confidor® SC (200g/L imidacloprid) will provide a useful tool to manage grub damage. 
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Other developments include cultural practices to use tall crops as traps to concentrate grub damage 

in limited areas (Horsfield et al., these Proceedings); sulfur-coated CR insecticide susSCon® Plus to 

provide grub control in alkaline soil; and BioCaneTM, a fungal pathogen of greyback canegrub that 

is formulated as a microbial insecticide. These strategies are useful tools in managing current 

outbreaks of greyback canegrub, but they do not address the causes of outbreaks. Integration of 

management strategies within practical farming systems to minimise risk of outbreak is the longer 

term objective of GrubPlan. Integrating new understandings of greyback canegrub ecology will be 

essential to meet this end. Minimum tillage and green-cane trash blanketing farming systems seem 

to foster soil-borne biological control of the pest (Robertson et al., 1997). In addition, control of 

grass weeds is thought to reduce the attractiveness of crops to egg-laying beetles (Robertson and 

Walker, 1996), and also reduce the establishment rate and survival of young grubs in the crop 

(Logan and Kettle, 2002). 

 

In addition to the control strategies for greyback canegrub, listed above, the following 

tactics were also promoted within GrubPlan: 

 Monitoring for grub infestations by growers at an early stage of the outbreak. This includes 

detecting the presence of infestations of canegrubs from evidence of damage to cane stools. 

 Judging the relative risk of future infestation in fields close to other damaged fields based on 

the timing of planting or harvesting of these fields. 

 

The sugar industry has traditionally used shed meetings on multiple topics. Up to 30 people 

may attend, with little opportunity for active participation. Shed meetings are not conducive to 

learning of grub management principles. Frequently, they became forums for discontent. To initiate 

change of attitude to the often emotive issue of grub control, and to provide growers with adequate 

knowledge, understanding and skills for them to adopt an integrated grub management program, 

more appropriate adult-learning techniques were needed (Deuter, 2001; Norton et al., 1999). 
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GrubPlan workshop process 

A workshop structure was chosen to lower the cost of extension and accelerate delivery of 

GrubPlan to industry. The workshop process is most valuable when there is a situation requiring 

immediate action and a need by the participant to learn; when the problem and the means of dealing 

with the situation are complex; and when adequate management activities exist to remedy the  

problem.  

GrubPlan workshops had a number of characteristics: 

 Were based on adult learning principles (Malouf, 1993). 

 Assumed motivation from participants to improve their situation, using knowledge gained in 

the workshop. 

 Welcomed the farm management unit (i.e. employees and partners). 

 Dealt with one subject - grub management. 

 Were restricted to a maximum of 20 people per group, and a minimum staff to participant 

ratio of 1:5. 

 Ran about three hours, with a break, to allow for dialogue and problem solving. 

 Included mapping by each grower of the situation in each field on their own farm and of 

future management plans as developed during the workshop. 

 Included a survey component to assess the workshop process and content. 

 

GrubPlan commenced in the Burdekin region where BSES and others had been developing 

whole-of-farm planning concepts with grower groups for about four years. Most of the greyback 

control strategies had been developed in the Burdekin district. Escalating greyback grub damage at 

Gordonvale in 2000 and early 2001 resulted in BSES, Mulgrave CPPB and Mulgrave Mill initiating 

a joint program to assist forty-five growers develop farm management plans for the next season. 

This included the strategic use of the new insecticide Confidor
®
 in specific ratoon fields. Details, 

observations, and suggestions after interaction with these growers were the basis for further 

development of damage mitigation plans using risk assessment, the basic decision tool in GrubPlan. 

In addition, BSES ran six pilot workshops with 46 growers in the Herbert River district, to fine-tune 
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processes and content, which then became the GrubPlan package. 

Following this, supporting materials including a GrubPlan booklet and region-specific 

PowerPoint presentations were produced. Grub-affected growers were invited to GrubPlan 

workshops over the following 16 weeks.  

Fig. 1 The development of GrubPlan. 
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The GrubPlan training program, promoting responsible use of Confidor
®
 on specific areas of 

sugarcane, was a key to obtaining an experimental use permit for the new product from the National 

Registration Authority. The development of GrubPlan is given in Figure 1. 

The workshops were conducted in four parts: situation assessment, education, application of 

knowledge, and evaluation. At the beginning of each workshop, all participants were given maps of 

their own farm and were asked to map the distribution and intensity of grub damage. The plans 

delineate unproductive, damaged areas that pose a risk of further infestation, and surrounding areas at 

risk from damage in the future. Areas that could be protected for one or two further years by the 

presence of CR insecticide were also marked on the maps. Workshop participants also marked in 

the ages of ratoons to indicate the comparative value of different fields. This process of ‘hands on’ 

activity at the beginning of the workshop indicated to participants that the workshop is about ‘us’, 

for ‘us’ and it’s up to ‘us’ to actively participate in the meeting. Maps allow participants to relate 

their own situation to tactical information in the education phase of the workshop. 

In the education phase of the workshop, short instructional segments with question and 

answer opportunities build the knowledge base of participants for them to move to the application 

phase of the workshop. Participants then develop a whole-of-farm risk reduction strategy against 

greyback canegrub for the next 12 months, using the situation assessment and the newly gained 

knowledge and understanding of the pest and management tactics. Workshop staff circulate and 

discuss options with participants. The high ratio of staff to participants is useful to assist with 

development of whole-of-farm plans. Also, workshop staff become involved in an interactive 

process and learn more of the complexity of farm and pest situations. 

To evaluate the success of the workshop format, forms were distributed to almost all 

participants. Participants were asked details of their current canegrub infestation levels. They were 

asked to rate, on a scale from 1 (poor) to 5 (excellent), the worth of the workshop training and their 

assessment of dialogue within the workshops. The survey tried to identify what subject matter was 

of most value to them and if they felt comfortable with the workshop process. Finally, participants 

were also asked if they were interested in future GrubPlan activities. 
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Results 

Evaluation of effects of management plans on greyback grub populations is not possible until April 

2002 when damage occurs. Analysis of survey forms gives an indication of the impact of 

GrubPlan workshops upon participants. Of the 906 who attended, 400 (44%) responded. This high 

response suggests a strong validation of the responses being representative across the entire 

program (Rovert-Warmbrod, 1965). Of those attending, 76% had a current greyback canegrub 

problem. The other 24% stated they did not currently have a problem, but of this group, 60% feared 

they were likely to experience one in the near future. Hence, from an adult-learning perspective, there 

was strong motivation for participants to learn. This perhaps infers recognition of the need to be 

prepared for future infestations, and a willingness to investigate means of mitigating their impact. 

This is encouraging, as this attitude may herald development of a proactive approach to 

management of greyback grub amongst a significant number of growers. 

Respondents rated the worth of the workshops a mean index of 4.4, indicating a high sense 

of satisfaction with workshop delivery and the potential to apply the training undertaken. 

Participants indicated no significant preferences for different subjects at the workshops, 

including: 

 Whole-farm mapping for risk management. 

 Theory on canegrub biology. 

 Information on suSCon®. 

 Information on Bio-Cane™. 

 Information on Confidor®. 

 Information on trap-cropping. 

 Discussion on how knowledge and tools fitted together into a risk management package. 

 

How participants rated two-way communication in the process was very important. This allowed the 

trainers to gauge whether the general conduct of training had been interactive and in accordance with 

adult learning principles. Participants rated workshop process to be highly interactive with a 4.3 index 

score. Participants were also asked if they felt comfortable in the workshop environment. 98.25% of 
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the respondents were comfortable with it. The level of compliance with the plans developed at the 

workshops will determine the capacity of participants to reduce the incidence of damage as result of 

GrubPlan. Information from feedback survey sheets distributed at the end of the workshops indicated 

that 97 % of participants in the workshops intended to employ the strategies they developed in farm 

plans in the workshop program. It is unrealistic to expect such a high level of adherence will be 

achieved in the first year of planning. However, participants will have a greater level of understanding 

of risk assessment than previously. To ascertain the level of change and the effectiveness of plans that 

were implemented, subsequent workshops are intended for early April 2002. This also provides 

opportunity for the improvement of the content and process of the GrubPlan program (Jordan et 

al.,1998; Rhoades and Booth, 1992). Quantitative evaluation of the impact of GrubPlan and adoption 

of management plans will very difficult across much of the infested area, because populations of 

greyback canegrub are dynamic in time and space. The success of improved grub management may 

be easier to quantify in the Burdekin, where biological control of the pest is virtually non-existent and 

where the pest population has remained high for a decade. Final damage assessments will not be 

available until the end of the 2002 harvest season. Regarding the support for follow up workshops, 

97.25% of participants indicated that they would be interested in future training and management 

planning in GrubPlan. 

 

Conclusions 

GrubPlan is based on two precepts: ‘to be forewarned is to be forearmed’; and "having a 

plan is better than having no plan at all". Although GrubPlan is not accepted by all growers, a 

significant proportion have decided that to do nothing is not an option, and that the GrubPlan 

process improves their capacity to manage greyback damage. 

GrubPlan is not a panacea for reducing greyback canegrub damage. Nevertheless, growers 

recognise GrubPlan as a logical, adult-learning based approach to manage the difficult, and not 

entirely understood problem of greyback canegrubs, using the suite of options currently available. 

However it is acknowledged that even with GrubPlan it will be impossible to completely avoid grub 

damage across farms. 
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The GrubPlan strategy is not static and will evolve as technology and understanding 

advances. Cost-benefit analyses, predictive models of grub outbreak, and decision-aid tools need to 

be included in GrubPlan. Following these workshops, growers will ask themselves ‘how can I 

minimise my risk?’ and ‘how should I direct my resources to control grub damage?’ This would be 

a major paradigm shift from the previous concept of widespread, routine application of persistent 

chemicals to reduce risk. This paradigm shift must occur if the industry is to be progressive and to 

accommodate changing economic, cropping, and environmental conditions. 
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Abstract 

GrubPlan is an extension package developed by BSES to train growers and advisory staff in 

strategies to manage greyback canegrub populations in subsequent crops. GrubPlan assists growers 

to assess the risk of canegrub damage in each block of cane,and select appropriate control strategies. 

The GrubPlan program implemented in 2001engaged more than 900 growers and industry 

professionals. Estimates indicate that greyback canegrub damage has been reduced by approximately 

80% or (596 000 t) from 2001 to 2002. The impact of GrubPlan is difficult to quantify objectively. 

However, survey feedback from growers and insecticide sales data indicate that the industry-wide 

application of best management practices against greyback by growers following GrubPlan has made 

a substantial contribution to the significant decline in damage from the 2001 to 2002 harvest seasons. 

There have been substantial achievements in regard to change in farming practice. However, industry 

may again suffer serious levels of greyback impact should ongoing risk-management planning be 

relaxed. 

 

Introduction 

Canegrubs are the most damaging pests of the Australian sugar industry and greyback canegrub 

Dermolepida albohirtum (Waterhouse), in particular, causes large losses of sugar, generally between 

$7–10 million/year, plus additional costs associated with the damage (Allsopp, 2001). Data supplied 

by CPPBs and collated by BSES, estimate that 746 000 tonnes of cane was lost to damage by 

canegrubs in 2001, amounting to nearly $22.5 m in cane losses. In addition, farmers applied 

insecticide treatment to protect 24 985 ha of new plantings plus 3825 ha of ratoons, a total of 28 810 
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ha costing over $ 9 m. Reports from Cane Protection and Productivity Boards indicate that a large 

(but undefined), proportion of the new planting was as a direct result of grub damage. The cost of 

premature replanting, at about $1400/ha, is a cost of grub damage that has yet to be fully documented. 

The GrubPlan program is being developed to encourage proactive management of greyback 

canegrub. GrubPlan is a planned and coordinated approach to train growers and industry advisory 

staff to use a range of management tools to combat greyback grub, instead of relying solely on 

insecticides. GrubPlan incorporates and promotes the use of a range of tactics in order to achieve 

more sustained integrated pest management (Robertson et al., 1997; Hunt et al., 2002). GrubPlan 

involved a structured workshop where growers obtained a greater knowledge of the ecology and 

control of the pest than previously, and used maps of their own farm to assess risk of damage to 

individual cane blocks and to plan cultural practices that ‘restrict the population increase of 

canegrubs’ (Allsopp, 2001) as well as cost-effective application of biological and chemical 

insecticides. GrubPlan also involves developing and using new systems by which to annually assess 

risk and then incorporate those in forward-planning activities, on a district, farm and block scale. The 

2001 GrubPlan program not only trained growers, it also skilled more than 30 BSES and CPPB staff 

in contemporary greyback management techniques. 

 

Evaluation 

The effectiveness of GrubPlan can be evaluated at two levels—at the process level and at the 

implementation level. Its influence can be judged by cross-referencing between different forms 

of information and data relating to the program, e.g. quantitative feedback on the level of 

implementation of GrubPlan whole-farm-plans, the use of specific control/management practices, 

volumes of insecticide sales and land area treated with insecticide, whether growers learnt from the 

exercise, and ongoing level of participation in the program. Finally, the real measure of effectiveness 

is to evaluate the estimates of damage in 2002 versus 2001. 

Changes in farming practice and the potential impact of GrubPlan in the Burdekin irrigation 

region compared to that of rain-fed systems in central and northern areas need to be evaluated. The 

aim was to understand whether damage reduction was a result of risk-management strategies put in  
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place by farmers through GrubPlan, or due to other influences. The Burdekin region is dominated 

by farming systems based on conventional tillage practices with minimal trash blanketing. Research 

has indicated an absence, or at best, very low levels of soil-borne canegrub pathogens persisting 

under these systems. In cane farming districts where trash blanketing and reduced tillage practices 

are used (usually outside the Burdekin), there is a greater chance that soil-borne disease could 

contribute to reductions in canegrub populations (Robertson and Walker, 1996; Robertson et al., 

1997). However, Sallam et al. (2002) indicate that, even though these diseases are present in non- 

Burdekin cane-farming systems, how effectively soil-borne diseases regulate populations over time 

is still not clear. Because of the absence of canegrub diseases in the Burdekin, the region acts as a 

good benchmark to evaluate if the reduction in damage might be a result of action by growers under 

the GrubPlan program rather than natural control. 

 

Burdekin region 

Evaluation of the process 

A survey was conducted in February 2002 of the 400 Burdekin growers who attended the 2001 

GrubPlan workshop series. 101 growers responded (25%). During the GrubPlan workshops, growers 

developed farm plans to make improvements to their current grub management strategies and 

potentially reduce their grub problem. The survey showed that 25% of growers who responded had 

fully complied with their plans (Figure 1). Another 32% had applied 80% of the grub-management 

strategies they developed during the workshop. 

Fig. 1. Level of compliance to canegrub pest management plans by respondents to a survey of 

Burdekin growers who participated in GrubPlan in 2001. 
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The variety of management tools used by growers are listed in Table 1. Many growers deployed a 

combination of these tools in their respective IPM plans. 

Table 1 Practices used by Burdekin growers for greyback canegrub management in 2001. 

 

Note: Attempting to manage adult greyback populations using Carbaryl treatments and/or 

light trapping is not a recommended BSES IPM practice as past research has demonstrated no 

benefit in damage reduction from these methods (Allsopp, 2001; Robertson, 1997). 

GrubPlan participants were asked to indicate the most important fact they had learned from 

GrubPlan. In response, Burdekin growers felt a strong need to work together and tackle the grub 

problem as a district rather than as individuals. They were concerned that there were no new 

insecticides to combat canegrubs and if present chemicals were withdrawn from use or became 

ineffective, growers would be unable to control the grub population. Many growers said they 

attended the GrubPlan workshops to learn about the new insecticide Confidor
®
 and how to apply it 

correctly. Other comments indicated that many growers were interested in developing a farm plan 

to improve the efficiency of their current chemical usage, thus helping to reduce their cost of 

production.  

Growers were also interested in treating their early-plant crops with insecticides and 

employing them as trap-crops to maximise the effectiveness of insecticides and to reduce overall 

insecticide requirements. Greyback canegrub beetles select tall crops in which to lay their eggs, and 

hence early-planted and early-harvested crops can be used to ‘trap’ a large proportion of the grub 

population in the Burdekin (Horsfield et al., 2002). Similarly, growers can reduce a block’s 

potential risk by late planting or harvesting, making it a less attractive crop compared to more 
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advanced adjacent cane. Seventy-five per cent of Burdekin growers who responded to the survey 

thought that GrubPlan had helped them revise their farm-management plans to improve grub control. 

Some 33% indicated that they would be willing to attend follow-up workshops. Actual re-attendance 

was less than this, with only approximately 25% of growers participating in the follow-up workshop. 

 

Evaluation of impact 

There was far less greyback canegrub damage in the Burdekin district in the 2002 season 

compared with 2001. Greyback damage in the Burdekin region was reduced from 257 640 t of lost 

cane in 2001 to 47 544 t in 2002, a reduction of 81.5%. This is significant as, for the past 10 years, 

damage was at an average loss of 250 000 t each year (CPPB/BSES unpublished). 

In early 2002, Burdekin growers were asked to estimate the level of damage on their farm 

compared with the previous year—32% thought damage was less, 28% thought damage was about 

the same, and 8% thought damage was greater than in 2001. In hindsight, the surveys were sent out 

too early and should probably have been left until April, as there were many non-committal 

responses from growers (32%). 

As only 8% of growers were expecting more damage in 2002, it seemed that positive results 

were starting to flow on as a result of the management strategies implemented in late 2001. CPPB 

surveys on visual damage in May 2002 indicated that there had been an 80% reduction in the land 

area showing visual damage from canegrubs (R. Cocco, pers. comm.). 

 

Non-Burdekin regions 

Evaluation of process 

The non-Burdekin districts were surveyed about the 2001 GrubPlan program in March– 

April 2002. A total of 140 participants responded to the survey out of 506 who participated in 2001 

(≈28%). 
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Fig. 2. Level of compliance to plans by respondents to the survey of non-Burdekin growers 
who participated in GrubPlan in 2001. 

 

Some management practices used by growers differed outside the Burdekin (Table 2). Carbaryl 

treatments and light trapping were not employed outside of the Burdekin. suSCon
®
 Plus was not a 

major component of management plans, because of the absence of the high pH soils that rapidly 

deplete suSCon
® 

Blue on many Burdekin farms. BioCane™ use was also low, partly because 

suSCon
®
Blue continues to perform well outside the Burdekin, but also there has been much less 

promotion of this product in these regions. 

Table 2. Practices used by non-Burdekin growers for greyback canegrub management in 2001. 

 

 

 

 

 

GrubPlan also appears to have made a significant impact in these regions. Growers who participated 

in the 2001 GrubPlan series were surveyed. Of the growers who responded to the survey, 66% 

believed that damage in 2002 was less than in the previous year, 20% believed it was about the same, 

and only 5% thought damage had increased. The number of growers who were ‘undecided’ was low 

(9%), possibly because the survey was a month later than in the Burdekin region when damage, if 

present, would have been very obvious. Facts reported by survey respondents were many and varied. 

No single issue dominated, but the more popular were: 
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(a) greyback ecology and identification; 

(b) trap-cropping; 

(c) the effective use of suSCon
®
 Blue and suSCon

®
 Plus; 

(d) the effective use of Confidor
®
; 

(e) the effective use of BioCane™; 

(f) area-wide-management; 

(g) monitoring for early signs of damage. 

Eighty-eight per cent of respondents indicated that GrubPlan had made them reconsider how to 

manage greyback canegrubs on their farms. 84% indicated that they would continue in the GrubPlan 

program through attending follow-up workshops. This has not been the case as 2002 participation 

rates have been low in most areas. In 2002 in non-Burdekin areas, GrubPlan only attracted 32% of the 

numbers of growers who attended in 2001 (164 compared to 506). Some of the comments that might 

assist us in understanding why are: 

 ‘Grubs are no longer a problem, they have gone away’. 

 ‘I can’t afford to apply treatments with the current low sugar price’. 

 ‘I now know what to do, and I don’t need to attend follow-up workshops’. 

The third point is encouraging as it indicates that trainers are achieving an increase in understanding, 

skills and practice change in industry. However, greyback canegrubs have not gone away, and it is 

realistic to expect future impacts if management is relaxed. Therefore, even though final damage 

estimates and grower surveys are indicating strong levels of achievement with the GrubPlan program, 

maintaining future motivation and momentum within industry will be challenging. The only deviation 

from the downward trend in participation is in the Mackay region, where an outbreak has developed. 

Damage has been detected in the Finch Hatton, Homebush, Eton, Pinevale, Brightly, Mt Jukes, Te 

Kowai and Plane Creek districts. Few of the 2001 participants returned for ongoing GrubPlan 

workshops in 2002. However, there have been newcomers to the program, many of whom incurred 

destruction of whole or part blocks of cane to greyback canegrub in 2002. For many of these growers, 

it is the first time they have seen serious greyback damage. Four workshops were run in the Mackay 

region in 2002, training 49 growers and rural industry advisors. 
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Evaluation of impact 

The non-Burdekin regions Herbert, Tully, Innisfail, Babinda, Mulgrave, Mossman and Atherton 

Tablelands overall recorded reductions in damage from 482 320 t in 2001 to 80 963 t in 2002, a 

decline of 83%. The only exception is the central region (Proserpine, Mackay and Plane Creek 

districts), where greyback damage is on the increase from a collective loss of 18 610 t in 2001 to an 

estimated 30 225 t in 2002, an increase of 62%. 

 

Has GrubPlan worked? 

It is very difficult to quantify the benefits of GrubPlan activities. However, if the industry had done 

nothing in the face of the greyback crisis, would it be in a worse situation with regard to damage this 

year? The answer is probably ‘YES’. Some could argue that a natural event may have occurred in 

greyback populations to cause the 2002 reduction in damage. While it is accepted that there are many 

unknowns controlling the rise and decline in greyback populations, no such event has happened in the 

past decade of damage in the Burdekin. Secondly, an industry-wide event such as adverse climate or 

other natural control has not been responsible for checking greyback, as there were recognised 

outbreaks in the central region, principally in Mackay and Plane Creek. At this point, there is no 

scientific evidence conclusively linking climatic factors to the rise and fall of greyback populations, 

but this may change in the future as our knowledge and understanding of greyback population 

dynamics improves.  

GrubPlan has changed attitudes and understanding of the greyback problem in the sugar 

industry. As a program, GrubPlan deserves credit for motivating, mobilising and skilling industry 

people in an effective and coordinated manner. It provided an informed interactive framework for 

training and best use of the knowledge and tools at the industry’s disposal. There was a novelty factor 

with the availability of the canegrub insecticide Confidor
®
 under an emergency use permit that did 

have the effect of motivating a proportion of growers to participate. Similarly, the recent registration 

of suSCon
®
 Plus may have attracted growers in the Burdekin to attend the workshop to learn about 

this insecticide. The considerable investment that the industry made in 2001 to defend the 2002 crop 

is outlined in Table 3. 
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Table 3. The comparison in greyback damage impact from 2001 and 2002 harvest seasons in 

Queensland sugar industry (unpublished data collected by CPPBs). 

 

 

Where to from here? 

GrubPlan is proactive, is voluntary and its very nature is to build the capacity of industry to manage 

this pest. It encourages farmer independence in risk management and interdependence to achieve 

area-wide management. Hence, we should have expected that participation in the 2002 GrubPlan 

series would be less than 2001. The SRDC-funded GrubPlan2 project, a continuation of the process 

initiated in 2001, is underway and is designed to not only improve the GrubPlan workshopping and 

extension process, but also to build the infrastructure and skills of mill-regions to detect early signs of 

greyback canegrub build-up. It will also investigate the possibility of developing models for better 

detecting the risk of outbreaks based on sampling indicator fields for grub numbers and presence or 

absence of certain soil-borne canegrub pathogens. Greyback will again reach damaging levels at some 

time in the future. As an industry, we will be better equipped to detect the increase in numbers and 

deal with the emerging problem before it causes widespread losses. 
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Abstract 

The Queensland sugar industry has recently implemented a comprehensive integrated 

pest management (IPM) system to minimise crop losses from two native rodent species, 

Rattus sordidus (canefield rat) and Melomys burtoni (climbing rat). These species inflicted 

approximately $25 M of damage in a major outbreak in the 1999–2000seasons. Both of these rodents 

are listed as common wildlife under the schedules of the Queensland Nature Conservation (Wildlife) 

Regulation 1994. The IPM program is based on understanding the ecology and biology of each 

species. It incorporates a large-scale monitoring program aimed at providing early warning of 

imminent rodent build-up to avert major outbreaks. The industry has also developed a memorandum 

of understanding with the Queensland State Government, which delivers on the industry’s pest 

management needs, while providing an improved system of accountability for the taking of two of 

Queensland’s native wildlife species. The consensus reached between the cooperating parties (The 

Bureau of Sugar Experiment Stations, CANEGROWERS, regionally-based Cane Productivity 

Services, and the Queensland Parks and Wildlife Service) provides a blueprint for other industries in 

how effective, cooperative outcomes can be negotiated between rural industry and environmental 

interests. 
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Introduction 

Rodents are the second most serious pest in the Queensland sugar industry (Wilson and Whisson, 

1993), destroying approximately 825 000 tonnes of sugarcane valued at $25 M during the 1999 and 

2000 seasons (Smith et al., 2002). Since the establishment of the sugarcane industry in northern 

Queensland in the 19th century, the industry has tried to manage the impact of two native species of 

rodent, Rattus sordidus (canefield or ground rat) and Melomys burtoni (climbing rat). Both species 

can affect up to 150 000 ha of cane-growing areas from Sarina in the south to Mossman in the north 

(Wilson and Whisson, 1993), and isolated cases of crop damage have been reported in southern 

Queensland cane growing areas. Ground rats are the predominant pests with more than 90% of all 

rodent damage in areas south from the Herbert River regularly attributed to this species. Ground rats 

are also responsible for a large proportion of damage in areas north of the Herbert. However, there is a 

greater incidence of climbing rat damage in the highly dissected, narrow valleys of the more northerly 

districts (Wilson and Whisson, 1993). 

The systems for managing the species have changed significantly over the past three 

decades as the ecology and biology of each species has been better understood. The framework of 

legislation and regulations within the State of Queensland governing management of native animals 

has also changed. This document deals with both the technical basis for the current integrated pest 

management system, as well as the administrative processes and infrastructure put in place to manage 

rodents in Queensland sugarcane. 

 

Systems for rodent research and development 

Understanding the ecology and biology of the pests 

Both rodents are native grassland species. Cane fields have provided an expansion of the habitat for 

these rodents. R. sordidus requires friable soil for burrow construction, and ‘close and substantial 

ground cover’ (McDougall, 1946). M. burtoni is associated with closed canopy cane and adjacent 

grassy harbourages (Redhead, 1973). 

Rodent populations in sugarcane systems display a yearly cycle of population density and 

breeding effort. The onset of breeding usually occurs after the first rains in the December–January 



 66  
 

period and peaks at around April (Wilson and Whisson, 1993). Peak damage usually occurs after 

the zenith of the breeding season. Wilson and Whisson (1993) also demonstrated that the use of 

herbicides to eliminate in-crop weeds resulted in significantly lower populations throughout the 

population cycle compared to crops with a high weed bio-mass. The availability of protein from 

weed seeds and shoots (especially grasses) in the rodent’s diet is the main controller of rodent  

breeding potential. Effective in-crop weed control can result in a 50% reduction in the number of R. 

sordidus juveniles and a 60% reduction in damage to harvested crops (Wilson and Whisson, 1993). 

Non-crop areas also play a significant role. Open woodlands and, in particular, the grassy fringes of 

drainage lines support substantial populations of rodents, from which rodents can invade cane fields. 

These areas are termed harbourages. Areas of sparse ground cover or closed forests support much 

lower rodent populations (Redhead, 1973). 

Redhead (1980) indicated that there is also a relationship between rainfall and rat damage to 

sugarcane in Queensland. Above average rains in the April–December period may extend the 

breeding window from the previous season, possibly even into the next year, by promoting 

additional weed growth. Therefore, rats may have favourable breeding conditions for two consecutive 

seasons. This appears to be have been the case in 1998 when many of the central and northern areas of 

the industry received above average falls through the harvest period, which also resulted in up to 15% 

of the area under cane in some mill-regions not being harvested and being ‘stood over’. This ‘stand-

over’ cane provided additional harbourage for rodent populations. 

Management of weeds within stand-over cane is almost impossible. Rainfall also made access 

for weed management difficult across many harvested fields. The result was a large increase in the 

rodent population and high levels of losses (475 000 t of sugarcane) in the 1999 crop (BSES, 1999). 

This continuing population also caused ongoing damage (350 000 t of sugarcane) in the following 

2000 season (BSES, 2000a). 
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Moving to sustainable management 

In past decades, control programs for rodents were largely mortality based and poorly targeted to 

deliver maximum effect. Area-wide baiting campaigns using aircraft and sachets containing 0.3% 

thallium sulphate were conducted at the time of peak rodent numbers at the end of the breeding phase 

in May–June (Smith et al., 2002; Wilson and Whisson, 1993; Redhead and Saunders, 1980). 

Treatment in this period is relatively inefficient as populations are so large that the cost-effectiveness 

becomes marginal. Re-infestation of crops with rats from adjacent habitats occurred rapidly after 

baiting with thallium sulfate (Redhead and Saunders, 1980). The bait and the system of application 

were discontinued due to environmental concerns in 1989 (Robertson et al., 1995). 

Following the withdrawal of aerial baiting with thallium sulfate, BSES investigated the 

incorporation of new ground-applied rodenticide treatments within the context of an IPM program 

they had developed in partnership with the Queensland University of Technology (QUT). Klerat
®
 

(0.005% brodifacoum), a second generation anti-coagulant, was used for strategic baiting until its 

subsequent withdrawal from the industry by the manufacturer in 1998 due to increasing international 

evidence of secondary poisonings of predators with this group of rodenticides, principally birds of 

prey (Howald et al., 2000). The industry was then without a rodenticide for one year until Racumin
®
 

(0.0375% coumatetralyl), a first generation anti-coagulant, was registered and permitted for use. 

RATTOFF
®
 (a 2.5% formulation of the acute acting poison zinc phosphide) has been used in the 

sugar industry under permit since the year 2000 and is currently going through the process of 

registration. Both of the new rodenticides were chosen by industry because of their superior 

environmental credentials compared to second-generation anticoagulants (Eason et al., 1999; Johnson 

and Fagerstone, 1994; Mount et al., 1986). 

 

The IPM program for managing rodents in Queensland sugarcane focuses on (BSES 2000b): 

 The reduction of the resource base for the rodents in crops, i.e. the control of weeds in crops, 

especially to eliminate grasses that provide a ready in-crop food source to rodents. 

 Management of non-crop habitat. This refers to the manipulation of vegetation allowed to 

grow in harbourage areas adjacent to crops. These areas can provide important survival 
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refuges to rodents from which they invade crops later in the season. Manipulations may 

include activities such as slashing, fencing and grazing, earth works and revegetation to 

shade out nearby grassy areas. 

 Strategic baiting using registered rodenticides in areas where significant rodent damage is 

anticipated. Baiting should be carried out just prior to or early in the breeding season 

(November–January) to prevent population increase to damaging levels. 

 Monitoring programs are an essential aspect of the IPM strategy. Monitoring provides an 

early warning of rodent presence, population size, and level of fertility. Combining this type 

of regionally-based data with an estimation of conditions for weed growth provides a useful 

forecast of population trends. Monitoring is considered essential in the design and 

implementation of an effective baiting strategy. Better monitoring by farmers is being 

strongly encouraged in extension activities. 

These broad principles of the IPM strategy are aimed primarily at reducing crop losses. An 

understanding of pest population dynamics is critical so that baiting programs can be strategically 

targeted to pre-empt damage impact. This strategy has been recognised as best practice since the 

early 1990s, but the overall strategy has taken some time to be fully understood and to be accepted 

by industry as it is a wide departure from the previous rodent control paradigm of baiting after  

damage became visible. 

 

Policy 

Extension 

In the era of thallium sulphate aerial baiting, rodent management was largely a responsibility of 

millers and Cane Productivity Services (CPSs). Since the cessation of this control technique, the 

responsibility for treatment has since rested with individual growers assisted by CPSs and BSES. 

Extension of rodent IPM has, in the past, been conducted in an ad hoc manner, which was not 

conducive to facilitating improved practice. 

In 1999–2000, extensive industry-wide extension campaigns incorporating localised 

participatory groups, as well as larger industry forums focused on raising the knowledge,  
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understanding, and skills of growers in central and northern regions. In this period, nearly 3200 

growers participated in some form of training and awareness in contemporary rodent IPM. A  

downward trend in rodent damage has resulted since this program was implemented. The 2002 

damage estimate totalling 117 000 t of sugarcane was a reduction in annual losses of around 75% 

compared to the 1999 outbreak (BSES, 1999; BSES, 2002). The authors acknowledge that the relative 

impact of improved pest management compared to influence of less favourable conditions for rodent 

breeding is difficult to assess. 

 

Memorandum of Understanding with the Queensland Parks and Wildlife Service 

Being native species, R. sordidus and M. burtoni are protected under the Queensland Nature 

Conservation Act 1992. The Queensland Parks and Wildlife Service (QPWS), is the agency  

responsible for the management of Queensland’s native fauna and flora. This includes the issue of 

permits for the taking of native species for scientific, educational or damage mitigation purposes. R. 

sordidus and M. burtoni are both listed as common wildlife under the schedules of the Nature 

Conservation (Wildlife) Regulation 1994. 

Problems have arisen in recent years with regard to the issue and administration of permits 

to the sugar industry. In particular, there were differences between QPWS regions on the timing of 

issue and duration of permits, as well as the reporting intervals of those permits. In the 2000–2001 

season, this situation was awkward to manage, as the entire Queensland industry was issued a 

permit from the Australian Pesticides and Veterinary Medicines Authority for off-label and 

unregistered use of Racumin
®
 and RATTOFF

®
 respectively. However, the QPWS system saw 

different regions within the department issuing permits individually to mill regions under varying 

conditions. Thus, situations arose where some mill regions were using rodenticides legally while 

growers in neighbouring mill regions were restricted from use because permits had not been issued, 

or they had expired because their duration of issue was unreasonably short (e.g. four weeks). A major 

problem confronting QPWS was that there was no objective means available for their officers to 

assess whether the longer-term baiting of R. sordidus and M. burtoni populations in cane was 

sustainable. Additionally, permit-issuing officers did not understand the sugarcane production system, 
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the rodent IPM program and the nature of the rodenticides being used in industry. Consultations with 

senior QPWS staff indicated that the building of an improved working relationship in this area would 

benefit the sugar industry, QPWS and the sustainable management of two of Queensland’s native 

rodents. Industry representatives and QPWS felt that improved administration of rodent management 

was necessary. Once key understandings and protocols were developed, it was agreed that these new 

arrangements should be formalised in a Memorandum of Understanding (MOU) between the industry 

and the Queensland State Government. This would provide a working document for managing rodents 

in Queensland sugarcane. As part of building transparency and understanding between sugar industry 

staff and QPWS officers, a training and familiarisation day was conducted in North Queensland. This 

involved key BSES and CPS staff involved in rodent IPM, CANEGROWERS, each of the QPWS 

permit-issuing officers in central and northern districts, and QPWS regional management and senior 

policy staff. 

The meeting facilitated greater QPWS understanding of the crop production system, rodent 

IPM, and the need for more consistent management protocols. It also informed the industry of the 

accountabilities and responsibilities of QPWS under existing legislation. The workshop was not 

only a valuable learning opportunity, but also engendered the development of trust between  

individuals and agencies. Staff from all agencies were able to contribute to the drafting of the MOU 

document. 

The MOU on rodent management has achieved the following: 

1) Uniform protocols for the issue of damage mitigation and scientific purposes permits to the 

Queensland sugar industry under the Queensland Nature Conservation Act (1992). When 

industry or QPWS staffs vacate positions and new officers take appointments, there will 

now be a document that will detail the actions, roles and responsibilities of all signatories 

working under the MOU. 

2) A new benchmark for environmental responsibility. The MOU clearly defines and restricts 

the use of authorised rodenticides within designated baiting windows. This anchors in place 

an industry desire for targeted, strategic baiting, as opposed to poorly timed and  

indiscriminate use of products. This also minimises risk of non-target poisonings. 
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3) A change of attitude towards the use of rodenticides is developing with growers, where the 

use of these products will be the least desirable strategy of the IPM program. Growers are 

starting to see the cost-benefits of management of in-crop weeds and adjacent harbourages 

and more strategic and timely rodenticide treatments. 

4) The implementation of an industry-wide rodent monitoring program. This program 

provides an objective tool for early warning of imminent rodent population increases 

throughout regions as well as a long-term accountability system by which QPWS can 

observe the trend in rodent populations across the industry over time. The protocols for 

monitoring and the number of sites for each region are all detailed within the MOU 

document. 

5) An increased level of cooperation and trust among all participating organisations. An 

annual meeting of participants is set down within the document to review any issues that 

may arise. 

6) A platform for more effective rodent IPM on an area-wide basis across the industry. This 

translates into reduced financial losses to farmers, millers and regional communities. The 

MOU agreement stands for five years. However, it can be amended by the parties during 

that period provided all signatories are in agreement with those changes. Participants can 

withdraw on giving notice in writing. 

 

Infrastructure 

The rodent IPM program relies on an adequate level of sugar industry infrastructure in order to 

implement the program in its entirety. The administration of permits at the mill-region level requires 

records of landholders taking native wildlife. QPWS issues damage mitigation permits (DMPs) to mill 

regions. The logistics of issuing individual permits to 800–1000 individual growers within a large mill 

region is unrealistic. This is where local CPSs play a vital role that QPWS or BSES could not fulfil, 

by registering and reporting on users of rodenticides under the DMP system. 

CPSs are also the lynch pins in the industry-wide rodent monitoring program (i.e. from 

Plane Creek mill region at Sarina, to Mossman in the far-north). Nine mill regions carry out  
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monitoring across 125 sentinel rodent monitoring sites in three equally-spaced events, situated 

around the onset of breeding (November–February). This constitutes a total of 7500 trap-nights 

during this period, a significant undertaking by the CPSs.  

Monitoring operations are all covered by a scientific purpose permit (SPP) issued to BSES 

for the duration of the MOU. The issue of DMPs to mill regions is conditional upon regional 

monitoring being undertaken. If regional representatives fail to monitor rodent numbers and 

breeding condition, they are breaching the MOU and hence compromise their access for DMPs for 

growers to control rodents in their mill region. The threat of adverse reaction from grower clients 

unable to legally use rodenticide provides a strong incentive to monitor rodents. 

Cane rat populations are predictably cyclical on an annual basis and hence DMPs are issued 

within a 1 October – 31 March window and do not require a capture threshold in the monitoring 

program for activation. The MOU also incorporates provisions for perimeter baiting of cane fields 

in the April–May period in locations that are historically prone to M. burtoni impact. This is 

targeted at slowing rat migrations that usually occur at this time. 

There are also allowances for baiting of man-made infrastructure that may serve as 

harbourage for rats (e.g. tramline cuttings and pump sheds etc.). Emergency and exceptional  

circumstances provisions have also been included to address potential crisis situations such as large 

areas of stand-over cane.  

The monitoring program is established at the onset of breeding to detect the level of 

population and breeding potential and to serve as a longer-term measure for environmental 

accountability. Data from annual monitoring is entered by CPSs into a centralised online BSES 

database known as RAT MONITOR. Here the BSES rodent biologist can observe rodent population 

data and track trends in populations and breeding potentials throughout central and northern cane 

growing areas. If data and the predisposing environmental conditions indicate a risk of population 

explosion, BSES’s IPM Coordinator can issue local alerts through regional BSES and CPS extension 

officers so that growers can take extra efforts to pre-empt a rat plague and potential crop damage. 

The maintenance of infrastructure in the form of local advisory staff and BSES research, 

development and extension capabilities in rodent management is essential for the ongoing carriage 



 73  
 

of responsible rodent IPM in Queensland sugarcane. 

 

Conclusions 

The Queensland sugar industry has been able to research, develop and implement a sustainable rodent 

IPM program that satisfies the needs of industry and QPWS. The program is based on understanding 

and managing the pests in a cost-effective and sustainable manner. Rodent management is now in the 

control of individual growers, the people who are best positioned to reduce crop losses. Past mill and 

CPS aerial baiting programs were not economically or environmentally sustainable strategies. The 

MOU is an accord that delivers on the industry’s needs, while providing an improved system of 

accountability for the taking of two of Queensland’s native wildlife species. It cements in place an 

industry-wide monitoring program, for the purpose of early warning, an initiative long overdue. The 

consensus reached between the cooperating parties provides a blueprint for other industries in how 

effective, cooperative outcomes can be negotiated between commercial and environmental interests. 

The new systems, policies and infrastructure are leading to a more environmentally responsible means 

of pest management in one of Australia’s largest rural industries. 
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Abstract 

This paper investigates how Australian sugar industry extension services over the last decade have 

overcome historical pest management challenges in sugarcane (Saccharum spp.). The industry has 

done this by building increased capacity amongst its extension agents and farmers. This paper 

considers how coordinated extension efforts have reduced production losses from its two principal 

pests: greyback canegrub - Dermolepida albohirtum (Waterhouse), and rodents (i.e., Rattus sordidus 

and Melomys burtoni). It details the complexity of the respective pest management issues and the 

efficacy of industry efforts in resolving outbreak situations in the early 2000s. The paper then 

investigates how combined research, development and extension efforts have been able to mitigate 

risk of similar outbreaks over the last decade. These RD&E efforts have delivered IPM packages that 

are practical, defined, and ready for on-farm use. They have delivered sustained reductions in pest 

damage and an increase in knowledge and skills amongst extension agents and growers. Overall, 

industry is more confident, skilled and pro-active in the management of rats and canegrubs than in 

decades past. Consequently, the Australian sugar industry is a more resilient entity as a function of 

these extension initiatives. The strategies described here provide a model for building capacity and 

resilience in the sugar and other industries when confronted with multi-faceted challenges related to 
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pest biology and behaviour, availability of inputs for production, economic forces and environmental 

considerations. 

 

1. Introduction 

The Australian sugar industry consists of around 4100 farmers operating in discontinuous suitable 

agro-ecological zones along the east coast of the Australian continent from the northern rivers of New 

South Wales (29° S) to Mossman (16° S) in far north Queensland, a distance of around 1700 km 

(ABARE, 2008) (Fig. 1). The industry crushes around 35 million tonnes of sugarcane (Saccharum 

spp.) annually from approximately 400,000 ha of cultivated land (ABARE, 2008). The industry has a 

history of major productivity losses from pests and building industry capacity and resilience to pest 

impact has long been a priority. 

In the 1990s, the Bureau of Sugar Experiment Stations Limited (BSES) - Australian sugar’s 

principal research, development and extension (RD&E) agency e developed a three-pronged approach 

to provide industry with improved systems for the management of all serious pests of sugarcane. 

These involved: (1) testing new pesticides; (2) further investigating the biology of pests to determine 

if there were behaviours of pests that could be exploited as control mechanisms; and (3) undertaking 

action-research initiatives with cane growers in order to develop integrated farming systems to 

mitigate impact (Robertson, 1997; Allsopp, 2010). 

The Australian sugar industry has two major groups of persistent pests - canegrubs and rats. 

By this we specifically refer to greyback canegrub - Dermolepida albohirtum (Waterhouse) and two 

rodents - Rattus sordidus (ground rat) and Melomys burtoni (climbing rat). Between 1999 and 2001, 

outbreaks of these pests in Australian sugar-producing areas tested the effectiveness of pest 

management systems. This paper provides background to the development of two major integrated 

pest management (IPM) programs and their initial efficacy in mitigating losses in the Australian sugar 

industry. It then investigates the success of these programs in reducing losses over subsequent years 

and provides an understanding of the underlying biological and management reasons for the ongoing 

success. In particular, it examines shifts in technology for improved pest management, and changes in 

the knowledge and skills of Australian sugarcane growers and their supporting extension agencies in 
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better managing pest infestation risks. The dividend resulting from these improvements is an 

Australian sugar industry that is more resilient to its two most serious pests. 

This investigation addresses how extension services have contributed to capacity building and 

resilience in this major Australian agricultural industry. To do this we use quantitative data on damage 

estimates from three case-study mill regions, and qualitative data from interviews with key informants 

working in the industry. Supporting the study is an initial overview of the significance of the pests and 

the biology and technical issues associated with control of these species. 

 

2. Capacity and resilience 

The influences that extension services in the Australian sugar industry have had on industry capacity 

and resilience against these pests relies on biological and socio-economic understanding (Vanclay, 

2004; Hunt et al., 2011, 2012). Macadam et al. (2004, p.17) described the building of capacity in 

agriculture as “Externally or internally initiated processes designed to help individuals and groups… 

to appreciate and manage their changing circumstances, with the objective of improving the stock of 

human, social, financial, physical and natural capital”. More succinctly, Coutts et al. (2005, p.4) saw 

capacity as “increasing the abilities or resources of individuals, organisations and communities to 

manage change”. Increasing the capacity - i.e., the knowledge and skills of individuals and the 

industry – is viewed as a necessary precursor to industry resilience. Resilience can be defined as the 

ability an individual or community has to cope with stress, overcome adversity, or adapt positively to 

change (Rolf, 1999; Luthar et al., 2000; Kaplan, 1999; Varghese et al., 2006). Thus, the greater the 

level of capacity that industry participants have, the greater their resilience will be in coping with or 

rebounding from episodic events, such as pest outbreaks, that bring significant short term challenges. 

 

3. The capitals framework 

To discern evidence of capacity and resilience building, we used a framework of ‘Capitals’ (Carney, 

1998; DFID, 1999; McIntosh et al., 2008). The relative levels and change in capacity and resilience 

can be analysed around a framework of asset sets:  
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1) Produced capital (the impact/benefit of the extension effort on the productivity and economics 

of the industry); 

2) Human capital (the knowledge, skills, and competencies of the individuals within the 

industry); 

3) Natural capital (the contribution to the state of the natural biophysical environment); 

4) Institutional capital (i.e. influence of the initiative upon industry organisations and institutions 

that can be drawn on as industry capacity); and 

5) Social capital (relationships and cooperation within the industry). 

 

Fig. 1. Sugarcane-growing areas of Australia (Source: CANEGROWERS, 2011a). 
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The extent and availability of this array of capital has a bearing on the relative resilience of an 

industry or community. Decline in, or absence of stocks of one type of capital may lead to diminished 

resilience; or alternatively, increases may bolster the overall resilience of a community (DFID, 1999; 

Carney, 1998; Adger, 2000; Ellis, 2000). The capitals framework can be used to investigate and 

explain changes in practice over time - in this case, changes in pest management in the Australian 

sugar industry from 1999 to 2009. To allow the analyses of these ‘Capitals’ and their effectiveness, it 

is first necessary to provide the context within which they will be assessed. It is therefore necessary to 

document the biology of the pest species involved, the damage attributable to them, and responses 

both before and after the development of IPM strategies. 

 

4. Canegrubs 

Canegrubs are larvae of scarab beetles. They feed on the roots of sugarcane plants causing root system 

failure and plant death. Canegrubs have episodically caused serious losses in the industry impacting 

heavily on individual farmers and the viability of specific mill regions until the introduction of 

organochlorine insecticides in 1948 (Hunt et al., 2002; Allsopp, 2010). The species of most interest is 

the greyback canegrub, which has a one-year lifecycle. Greyback canegrub occurs in the central 

(Mackay, Proserpine) and Burdekin regions, and northern zones of the industry (i.e. north of 

Townsville) (see Fig. 1), and is consistently the most damaging and economically significant of the 

canegrub species (Allsopp, 2001, 2010; Hunt et al., 2003). 

Canegrubs became more difficult to manage in the late 1980s following the withdrawal of the 

organochlorine pesticide group from Australian agriculture (Allsopp, 2001, 2010; Hunt et al., 2002, 

2003). Control techniques that protect the root system are constrained by the semi-perennial nature of 

the crop and the lifecycle of the pest. Australian sugarcane is typically harvested annually in winter - 

spring for 3 - 6 years before being replanted (Allsopp, 2010). Because crops grow rapidly to a height 

of greater than 2 m, access for insecticide application is restricted to the first few months after 

planting or following harvesting (Allsopp, 2010). 

In 1984 joint corporate and BSES research developed the first controlled-release insecticide 

suSCon
® 

Blue (140 g/kg chlorpyrifos) for use in plant cane (i.e., sugarcane that has just been planted, 
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or in its first season of growth prior to its first harvest). It was intended as a replacement for 

organochlorine chemicals. Controlled-release suSCon
® 

Blue granules were incorporated with the cane 

set at planting and acted as a toxic barrier against canegrubs. However, suSCon
®
 Blue had a shorter 

effective life (two years) than organochlorines (around five years). In the 1990s, a problem was 

discovered with the rapid degradation of the chlorpyrifos released from suSCon
®
 Blue granules in 

alkaline soils and when used in conjunction with liming (Hunt et al., 2002, 2003; Samson et al., 2005; 

Allsopp, 2010). Consequently, research into methods for mitigating chlorpyrifos degradation, and into 

alternative canegrub treatments was initiated. The additional insecticide options that have since been 

developed are (as modified from Samson et al., 2007): 

 suSCon
®
 Maxi, a controlled-release (CR) granule containing 50 g/kg imidacloprid for use in 

plant cane. 

 BioCane™, which is registered for plant crops, containing Metarhizium strain FI-1045, a 

naturally occurring fungus that attacks greyback canegrub, and;  Confidor
®
 Guard, a 

suspension concentrate formulation containing 350 g/L imidacloprid that can be used in either 

plant cane or in ratoons (cane that re-grows from following the annual harvest). 

Research into the behaviour of greyback canegrub found that the adults preferentially flew to crops of 

cane that were markedly taller than adjacent crops (Hunt et al., 2001; Horsfield et al., 2002; Samson et 

al., 2007). This then allowed the concept of ‘trap cropping’ (where insects are attracted to a particular 

field), to be introduced into greyback management (Hunt et al., 2001; Horsfield et al., 2002; Samson 

et al., 2007). Statistical models to predict canegrub infestation levels one year in advance have also 

been constructed, with the choice of model depending on the availability of data. The most reliable 

models use information on current canegrub populations in individual fields and across districts, and 

the incidence of known grub diseases (Sallam et al., 2008; Samson et al., 2008; Sallam and Samson, 

2008). A major outbreak of greyback canegrubs occurred in the northern region in 2000 and 2001, 

with over one million tonnes of sugarcane worth AUD $38m (in 2001 dollar value terms) lost to 

greyback canegrubs (Hunt and Samson, 2002; Hunt et al., 2002, 2003). It was thought that the 

combined effects of rapid degradation of suSCon
®
 Blue in alkaline conditions and increased areas of 
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unprotected crop in the preceding years (possibly because of increasing ratoon age and cost pressures 

on farmers during low commodity price years) may have been responsible (Hunt and Samson, 2002). 

 

4.1. Extension response to the canegrub challenge 

An extension initiative was undertaken by BSES to build the capacity of cane growers in managing 

the outbreak (Hunt et al., 2001, 2002; Hunt and Samson, 2002, 2003; Samson et al., 2005; Allsopp, 

2010). As part of the initiative, the IPM strategy (GrubPlan) was developed and used to train over 900 

farmers and industry advisory staff in 70 small-group workshops over several months in late 2001. 

GrubPlan was an interactive extension approach that facilitated the knowledge, understanding, and 

skills of participants. The one-day workshops consisted of four components: situation assessment, 

education around canegrub biology and IPM components of the program, application of that 

knowledge, and evaluation (Hunt et al., 2002; Samson et al., 2005; Allsopp, 2010). Participants 

mapped cultural practices and distribution and intensity of damage on their farm. This allowed them 

to relate their own situation to the information presented in the education phase, and to develop their 

own whole-farm risk reduction strategy with the support of BSES and Cane Productivity Services 

(CPS) staff (Hunt et al., 2002; Samson et al., 2005; Allsopp, 2010). 

 

5. Rodents 

Rodents are Australian sugar’s second most serious pest and are found in the northern and central 

districts of the industry. Two species, the ground rat and the climbing rat, are native grassland species 

that have adapted well to sugarcane environments (McDougall, 1946; Wilson and Whisson, 1993; 

Hunt et al., 2004). Ground rat is consistently the more damaging of the two species (Wilson and 

Whisson, 1993). Approaches to managing rats have changed significantly since about 1970 as the 

ecology and biology of each species has become better understood (Hunt et al., 2004). 

Control programs were initially focussed on rat mortality (Hunt et al., 2004), and in the 1970s 

and 1980s, area-wide aerial baiting programs using 0.3% thallium sulphate were conducted by local 

Cane Productivity Services (CPSs). These were discontinued in the early 1990s because of public 

health and environmental concerns (Robertson et al., 1995). The second-generation anticoagulant 
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Klerat
®
 (0.005% brodifacoum) was introduced and was applied by farmers. It was later withdrawn by 

the manufacturer for use in Australian sugarcane in 1998 due to increasing international evidence of 

secondary poisoning of predators, especially birds of prey (Howald et al., 1999). Research in the early 

1990s determined the cyclical breeding pattern of the ground rat, and how weed control in crop and in 

adjacent harbourage areas (e.g., headlands etc.), could limit rat populations (Wilson and Whisson, 

1993; Robertson et al., 1995). This research became the foundation of the industry’s first IPM 

program for rat control. 

Extreme rainfall events throughout much of the central and northern regions in 1998 led to 

15% of the crop in some mill areas being ‘stood over’ for another year before it could be harvested. 

Weather conditions also greatly hampered weed control in crops and on headlands (Hunt et al., 2004). 

These areas provided ideal breeding grounds for a rodent plague that emerged in the 1999 season 

(Hunt and Samson, 2002; Hunt et al., 2004). In the 1999 and 2000 seasons, rats inflicted 852,000 t of 

direct sugarcane losses and downgraded quality valued then at AUD $25m (Hunt and Samson, 2002; 

Hunt et al., 2004). 

With the withdrawal of Klerat
®
, the industry had no registered rodenticide for one critical 

season until Racumin
®
 (0.0375% coumatetralyl) became available for use in 1999. In 2000, 

RATTOFF
®
 (2.5% zinc phosphide) was introduced. These new rodenticides were major 

improvements on previous options in environmental terms, due to their low risk of potential 

secondary poisonings (BSES, 2000; Smith et al., 2002, 2003; Staples et al., 2003; John, 2008). A 

rodent IPM extension program was prepared by BSES which included: detection of populations, 

undertaking effective weed management in crops and adjacent harbourage areas, and effective baiting 

using the available registered rodenticides. This strategy was extended to over 3200 producers in 2000 

- 2001 (Hunt et al., 2004). It was delivered through a series of large industry forums in central and 

northern growing regions and via follow-up one-to-one extension. 

How these programs have added to the capacity and resilience of the Australian sugar 

industry requires an investigation into both industry production data, as well as consultation with 

expert stakeholders who were involved in the IPM initiatives. These stakeholders are those that 

understand the complexity of the RD&E associated with the programs, both in the past and the 
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present, and can appraise how the industry has progressed around adopting effective IPM systems. 

Our study should also be able to provide guidance to effective strategies in other industries when 

confronted with similar challenges. 

6. Research methodology 

Relevant quantitative and qualitative data and information on the incidence and severity of damage by 

pests and adoption of management practices from 2001 to 2009 were collected. The ‘Capitals 

Framework’ modified from Carney (1998), DFID, 1999, and McIntosh et al. (2008) was used as the 

basis for collating data and information, and interpreting it. 

To assess Produced Capital, damage data were collated from three mill regions, two in the 

wet-tropics of Far North Queensland (Mulgrave and Herbert River mill-regions); and one in the 

central region (Mackay). The two northern mill regions combined are comparable in volume (tonnes 

of cane crushed) and number of farmers to the Mackay production region. Importantly, all of these 

mill-regions have a long history of greyback canegrub and rodent infestation, and are among the few 

regions that continue to collate pest impact data following progressive deregulation in the Australian 

sugar industry since the early 2000s. There has been in many locations a scaling down or cessation of 

reporting of pest impacts by many CPSs. The damage estimates are presented as case studies to assist 

in developing and understanding program impacts. 

The remaining Capitals - Human, Natural, Institutional and Social were investigated using 17 

semi-structured telephone interviews of key figures in sugar research, extension and production. This 

involved both voice and written recording of industry key informants. The farmer stakeholders 

interviewed in this process were selected because of their key regional or industry leadership and 

advocacy roles during the 1999 - 2001 outbreaks and their cross-regional understanding of sugarcane 

production systems. The origins of the 17 interviewees were: 

 Research scientists and managers - 6 

 BSES Limited Extension officers - 3 

 CPS Extension officers - 5 

 Leading farmers - 3  
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7. Findings 

Tables 1 to 3 detail canegrub and rodent impact in the three case study mill-regions of Mulgrave, 

Herbert River, and Mackay from 2001 to 2009. Unfortunately, no comprehensive data on sugarcane 

losses due to rodents were available from Mackay, though interviews with informants indicated no 

event of similar magnitude to that in 1999 and 2000. The pest data (Tables 1 and 2) and supporting 

testimonies from interviewees indicate that, since 2001, both canegrub and rodent damage have 

remained at greatly reduced levels compared to the 1999 - 2001 period. The Mackay region did 

experience an upswing in greyback canegrub damage (though not a catastrophic rise) over three years 

which precipitated a corresponding increase (in following seasons) in the area treated with insecticide 

- which, not surprisingly, seems to have mitigated the problem. The overall trends across the 

respective mill regions for both rodent and canegrub damage indicates a sustained suppression of pest 

impacts. Table 3 details the findings collated from interviews with 17 expert informants from the 

research, extension and farming sectors. Against each of the described ‘Capitals’ are a range of key 

issues, as well as supporting evidence, and related feedback about what is happening in industry. 

 

8. Discussion 

8.1. Canegrub management 

Evaluation of the GrubPlan program in 2003 revealed high levels of adoption of canegrub 

management plans that farmers prepared in the workshops (Hunt et al., 2003; Samson et al., 2005; 

Allsopp, 2010). GrubPlan introduced new management technologies (e.g. new pesticides) and 

reinforced proven strategies that were either not being properly applied or had not been adopted (Hunt 

et al., 2003; Allsopp, 2010). It promoted the strategic treatment of high-risk zones throughout mill 

regions and helped achieve suppression of the pest on an area-wide basis (Hunt et al., 2003; Samson 

et al., 2005; Allsopp, 2010). The impact of the extension effort resulted in an 80% reduction in 

damage levels across the industry from 746,000 t of sugarcane in 2001 to around 150,000 t in 2002 

(Hunt et al., 2003; Allsopp, 2010). 

Canegrub population dynamics are complex and not fully understood (Hunt et al., 2003; 

Sallam and Samson, 2008; Sallam et al., 2008). Learning what has happened to produce the sustained 
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suppression in both canegrub and rodent pest losses is challenging as there is a range of possible 

biological and human forces associated with this issue. It could be argued that a natural event may 

have reduced greyback populations and damage in 2002. Horsfield et al. (2008) suggested that 

weather conditions in spring can impact beetle emergence, feeding, and oviposition. They found a 

possible association between the dramatic 2002 damage decline and higher than normal temperatures 

during the 2001 spring. However, they could not demonstrate that this was the cause of the decline. 

Additionally, the influence of area-wide adoption of both preventive and knockdown chemicals on 

canegrubs during this period was given little consideration as the causative agent for the decline. 

The Burdekin region is a useful case study of cause and effect on canegrub populations 

because it is an area where soil-borne canegrub pathogens are largely absent (Robertson et al., 1997) 

and thus the influence of disease on canegrub populations and damage can be excluded. Records show 

no evidence of markedly-reduced canegrub damage in the Burdekin in the decade prior to 2002 (Hunt 

et al., 2003); thereby excluding soil pathogens and general weather fluctuations as principal drivers in 

the 2002 industry-wide decline in damage. The widespread use of new, more effective insecticide 

options in both plant and ratoon cane appears to be the major contributor to the damage reductions. 

Interviewees speculated that a causal relationship may exist between world sugar prices and 

the level of expenditure and area treated with insecticide, which might then have a downstream effect 

on canegrub populations and subsequent damage, as raised in Hunt et al. (2003). We did not attempt 

to determine if this relationship exists, though it could be worth further investigation. All interviewees 

asserted that the major influence on reduction of damage since 2001 has been cane growers having 

increased flexibility for canegrub control compared to the past. In addition to a new effective 

controlled-release treatment (susCon
®
 Maxi), growers can also act on signs of early damage in ratoons 

by gaining improved skills in recognising visual symptoms, monitoring and acting on threshold 

numbers of canegrubs from field digs, and better understanding of soil types that canegrubs favour. 

They can also treat higher-risk fields with liquid imidacloprid insecticides to control canegrub 

populations in ratoons, after the effective life (2 years) of suSCon
®
 insecticides applied at planting 

have expired. 
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Early in the decade, imidacloprid was still under patent and at AUD $250/ha (for Confidor 

Guard
®
) was very expensive. Despite this, farmers in an effort to thwart the 2000-2001 outbreak, 

utilised it widely for protecting ratoons. Suppressing canegrub build-up in ‘at-risk’ fields allows for an 

extension of the number of crop ratoons. Replanting a sugarcane crop is the most expensive 

component in the crop production cycle; hence, extending the number of ratoons makes good 

economic sense as long as high yields are maintained. The cost of imidacloprid to control canegrub 

populations in ratoons has now declined to about 1/3 of the previous cost (AUD $80/ha), as the 

product is now out of patent protection allowing competition and consequent price reductions. The 

reduction in product price probably explains part of the long-term suppression of canegrub 

populations regardless of sugar price. Sustained industry-wide suppression is a result of farmers 

gaining increased competence in early detection of canegrub damage, better management practices, 

and lower insecticide price - these have enabled wider treatment of risk areas.  

Extension has enabled farmers to make better risk management decisions (i.e. where, when 

and how to control canegrubs). The respondents explained that by better understanding the biology of 

the pests and the capability of control and management options, farmers have been able to make better 

choices. The introduction of effective insecticide treatments in ratoons appears to have driven a 

change in attitude towards early detection of canegrub damage by growers. However, peer group 

influences around a need to be seen to be taking action may also have helped in facilitating area-wide 

suppression of the pests. Area-wide pest management principles have, as one interviewee remarked, 

“caught on with both pests”.  

The widespread adoption and use of imidacloprid may cause negative repercussions 

on the natural capital of the industry. Imidacloprid has been detected in recent stream and 

groundwater monitoring programs in the Burdekin region (Lewis et al., 2009), albeit at very low 

levels. Whilst it is a positive that the industry has adopted modern chemistry that is superior to the 

former chlorpyrifos-based product, imidacloprid remains a more mobile chemical in the environment. 

Consequently, future scrutiny of its use in regard to water quality and potential non-target impacts is 

possible. Compounding the risk is that the industry has an overreliance on one chemical for canegrub 

control. If imidacloprid is compromised or lost because of unacceptable environmental impacts, the 
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industry would be exposed again to increased canegrub damage and the resilience of the industry 

would consequently be affected. Therefore, grower and miller interests would be well served in 

continuing research into both new chemistry for canegrub control, and working in partnership with 

natural resource management and marine research entities to confirm if there are any potential 

environmental hazards from use of imidacloprid by the Australian sugar industry. 

There have been gains in natural capital from the canegrub IPM initiatives. Reductions in 

areas of forced plough-out and replanting as a consequence of canegrub damage reduce runoff, soil 

compaction and soil erosion, resulting in potentially less turbidity in waterways. Reduction in soil 

compaction and erosion contributes to industry and environmental sustainability. Sugar mills also gain 

through less soil being transported to mills in ‘tipped out’ stools of sugarcane (a result of canegrub 

damage), thereby reducing problems with overall processing of the crop. 
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8.2. Rodent management 

Industry losses to rats in 2001 were estimated at 201,000 t of cane, which was 47% lower than in 2000 

and 58% lower than the 1999 harvest seasons. Total productivity savings in 2000 and 2001compared 

with 1999 were greater than AUD $10m (2001 dollar values) (Hunt and Samson, 2002; Hunt et al., 

2004). From 2001 to 2010, the industry experienced consecutively drier than average years. In such 

years, all cane can be harvested allowing farmers to conduct effective weed control and rodenticide 

applications prior to crop canopy closure (Redhead and Saunders, 1980; Wilson and Whisson, 1993; 

Smith et al., 2002; Hunt et al.,2004). Interviewees said that this contrasted with the 1999-2000 rodent 

population build-ups which were preceded by wet seasonal conditions during harvest that inevitably 

led to significant areas of cane that was not harvested until a year later, resulting in more weed 

infestation in crops precipitating the 1999-2000 rat outbreak. Regardless, the existing research on 

rodent biology (Redhead and Saunders, 1980; Wilson and Whisson, 1993), confirmed that, if best 

rodent IPM practice was not being exercised in the industry, there would almost certainly have been 

ongoing spikes in rodent damage in the mill regions over the last decade - this has not been the case. 

The regulatory framework between the industry and the Queensland Government for 

managing native rodents (Dyer, 2010), has provided rigor to rodent management in the industry by 

obligating both pest monitoring and regulation of an optimal bait treatment window. A positive 

environmental outcome has been the change from a less environmentally-friendly rodenticide 



 90  
 

(Klerat
®
) to products with low secondary poisoning risk. However, extension informants indicated 

their suspicion of the ongoing use of unregistered second-generation anticoagulant rodenticides within 

the industry in some districts. The industry should take steps to investigate this and, if substantiated, 

take action to eliminate this behaviour. Failure to act may cast a negative public image on the 

industry, and eliminate past gains in building a good reputation for responsible environmental 

stewardship. The feedback from both RD&E personnel and farmers is that extension agents are now 

more informed and confident with rodent IPM systems. Rodent IPM has over the last decade been 

much better understood, extended and reinforced by both BSES and CPS. In general, when extension 

staff are confident in the reliability and practicality of the systems they are extending, there is an 

enhanced willingness for them to participate in programs.  

 

8.3. Industry social capital 

The aspect of social capital is more complex and has a political component. In some mill-regions, 

there are apparent improvements across the stakeholder community (growers, sugarcane millers, 

RD&E agents, and agri-politics), and many respondents indicated this has been a direct consequence 

of the successes of the extension efforts of the early 2000s. By contrast, there are periodic discords 

between agri-politics, BSES and sugar millers in other areas. One interviewee expressed the view that 

some in the agri-political side of the industry resented the IPM programs of the early 2000s because 

they felt that they heralded a change towards more interference in the way farmers ran their 

businesses. Hildebrand (2002, p.43) in his Independent Assessment of the Sugar Industry 

commissioned by the Australian Government reflected a similar position when he said “Industry 

representation is hierarchical and suspicious of those outside its own group”. The programs took non-

negotiable positions against any reintroduction of organochlorine chemicals for canegrub control and 

a return to ineffective aerial rodent baiting practices. These positions were controversial amongst 

industry agencies as they required a more ecological (i.e., complex) strategy than mortality based 

(simple) interventions, therefore overturning long-held industry paradigms. 

The interview process revealed that there had been reluctance in recent years by some millers 

to pay their full RD&E levy contributions to BSES. This also coincided with a reducing level of  
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Queensland State Government funding to BSES and several years where reduced crop size saw falling 

voluntary levy flows into the organisation. The tapering g financial base threatened the institutional 

capacity of the industry. BSES has refrained from charging growers royalties on plant breeders’ rights 

(PBR) for its sugarcane because of potentially damaging industry reactions (i.e. withdrawal of 

voluntary levy payments). However, consultations have led to positive developments in late 2010 with 

industry stakeholders (sugarcane millers, agri-political stakeholders, and BSES), agreeing to an 

increase of levy contribution to BSES from 20 c/t to 40 c/t of sugarcane for farmers, and 25 c/t for 

millers. Alarmingly, Welsman (2011) has argued that the new levy fee remains largely inadequate to 

support existing BSES infrastructure and services. Welsman estimates that a levy contribution of 80 

c/t of sugarcane may be necessary to sustain the current industry RD&E system in the absence of any 

reforms. 

Future collation and analysis of industry data on pest impact remain an issue. The majority of 

CPSs no longer collect damage impact data relating to pests. The reasons for this are complex - 

possibly a function of time allocation and priorities with other duties. Whatever the case, the industry 

is now worse off as a result of not having regular and disciplined reporting of damage estimates. It is 

now difficult to objectively plot industry-wide damage trends attributed to different pests, and the 

people with these skills are retiring, meaning the knowledge and skills are not being passed on to new 

employees. The consequent lack of long-term data means that temporal changes, cycles of pest 

incidence, and relationships of pest incidence (and damage) with environmental variables will not be 
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able to be investigated. These data represent an investment in the industry’s future capacity and 

resilience, and it seems illogical that they are not collected routinely. 

A cultural shift has begun in at least one mill-region where farmer demographics have 

changed. Agri-political forces are losing the franchise of a significant portion of younger farmers (i.e. 

those aged <50 years of age) in this location, and this younger group is now becoming the dominant 

generation in the demographic mix. The older demographic of growers strongly supported the 

political status quo and accepted what was said, whereas the younger group is more technically and 

business oriented. The younger farmers have also travelled more and have expanded their knowledge, 

and are now questioning the various positions of the agri-political establishment as to whether they 

are serving their best interests. The interviews revealed that, during the rollout of the IPM programs 

there were tensions between BSES and sugar agri-politics. As the programs were delivered, agri-

politics was quick to claim the accolades around success and little kudos was extended to BSES’s role 

in this work. Sugar industry politics is not always kind or helpful to RD&E efforts. “Common politics 

can also sometimes overwhelm common sense, and hinder the common good”, (Herbert Region, 

Interview, October 2010). A leading grower supported this assertion saying that industry often took 

RD&E services for granted and did not truly value the collective efforts of RD&E agents. Irritating as 

this might be to those involved, organisational cultures do not change rapidly and this must be seen 

for what it is - a reality of the landscape in which Australian sugarcane RD&E agencies function (cf 

Pini, 2004). 

 

8.4. Industry institutions 

The programs of the early 2000s and efforts since have seen improvements in the capacity of industry 

extension services to deal with pest management. This has been a result of researcher and extension 

leadership developing systems that local extension staff can practically and confidently deliver to 

growers. BSES first embedded this capacity in industry during the 1999 - 2001 pest management 

responses. Since then, BSES has conducted two update activities with BSES and CPS staff across the 

industry. In addition, BSES revised and reproduced relevant extension materials to keep personnel 

and growers informed of changes in technology and gains in systems knowledge, especially with 
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canegrub management. This process has also aided in ensuring that new extension staff entering the 

industry have access to knowledge of current best practices. 

Paradoxically, however, the evidence shows that even though the industry has achieved 

ongoing containment of greyback canegrub and rodent outbreaks, the overall institutional capacity is 

at risk. In the late 1990s and early 2000s, BSES had over 300 staff, partly due to considerable 

Australian Government investment in sugar industry RD&E (the Cane Productivity Initiative 2002). 

New knowledge was generated, and systems developed and implemented during this period have 

served the industry well (Allsopp, 2010). However, in 2011 BSES has only around 160 personnel 

(Wallis pers. comm., 2011), due to rationalisation pressures within BSES, leading to reductions in 

some extension services. The three leading growers who were interviewed asserted that BSES had 

been weakened as an extension institution in the last decade. Specifically, there has been a reduction 

in organised pest management extension activities. Furthermore, an industry review into RD&E has 

been released, and its recommendations are to radically reform RD&E provided by BSES. It proposes 

that BSES be subsumed by a larger R&D body - Sugar Research Australia (SRA), which would focus 

on core R&D activities such as plant breeding, and pest and disease management (CANEGROWERS, 

2011a,b; Welsman, 2011). Several BSES research stations are proposed to be sold, and selected 

RD&E and resources would be concentrated at four research stations Meringa (in the Mulgrave mill-

region), Burdekin, Mackay and Woodford (a small research farm dedicated to plant pathology near 

Brisbane) (see Fig. 1 for locations). BSES extension capacity would be reduced to a non-field entity 

titled the Professional Extension and Communication Unit within the new research body. It would be 

dedicated to capacity-building training with industry stakeholders and general science communication 

activities using the retained core of expertise in the organisation (Welsman, 2011). 

Arguably, there has been a costly over-servicing of the Australian sugar industry with two 

tiers of extension agencies (BSES and CPSs) working with the same clients, and not always 

functioning in harmony. If the recommendations of the industry review mentioned above are accepted 

by industry and are implemented, a ‘silo-effect’ could develop with R&D centred in one organisation 

(SRA), and extension services distributed among others (i.e., CPSs and future anticipated independent 

service providers). The separation could lead to a disengagement, confused messages and slow the 
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building of capacity in the future, and even undermine what has already been achieved. Well 

integrated arrangements between a research agency and the extension providers - similar to that which 

has already developed in the Mackay and Herbert mill regions between BSES and the local CPS - 

would be necessary to make this new structure successful. Additionally, maintaining competence 

levels for an extension element that has largely been taken out of the field could be problematic. 

Whether the industry will ultimately support the proposed changes as reported is uncertain. 

A driving force that has contributed to the success of the cane grub and rodent programs of 

1999-2001 was that the severity of the crises forced stakeholders at all levels to cooperate. Extension 

has been the mechanism which initially facilitated the resolution of the outbreaks, and has since 

continued to embed pest management capacity in the industry. If structures are developed in the 

industry that further divide R&D from extension, then similar cooperation will become more 

challenging. Evident in the interviews was the need for industry to move towards inclusiveness rather 

than fragmentation, the latter being a risk given the changes that appear likely to be implemented. 

The reduced output of trained agriculturalists from Australian universities in the last decade 

(Pratley and Copeland, 2008) also appears to be impacting agencies such as BSES in terms of their 

ability to secure new staff. Concern was voiced by both RD&E management and growers about 

industry capacity to respond to exotic disease and pest incursion should these occur in the next 

decade. The industry is being forced to source more expertise internationally as insufficient trained 

personnel are being developed locally. This is not restricted to the sugar industry, but is a widespread 

concern in Australia (Pratley, 2010). 

 

9. Conclusions 

Before 2000, there were no established IPM systems in the Australian sugar industry. GrubPlan and 

the rodent IPM strategies are now recognised IPM frameworks in the industry as they have worked to 

achieve sustained suppression of pest damage. The RD&E effort has delivered IPM packages that are 

practical, defined, and ready for on-farm use. They have contributed to increasing the stocks of each 

of the recognised capitals in the industry - produced, human, natural, institutional and aspects of 
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social capital. The greatest contribution of these initiatives was in strengthening the human capital of 

BSES and CPS personnel. 

These agents have then facilitated practice change at the farm level with growers, which have 

led to gains in produced capital (e.g. less tonnes of sugarcane lost to pest damage) and resulting 

economic benefits to the industry. Overall, industry is more confident and pro-active in the 

management of rats and canegrubs than previously. Consequently, the Australian sugar industry is a 

more resilient entity. 

On a positive note is the turnaround in investment in RD&E by industry stakeholders. This 

has been a critical decision that could potentially bolster institutional capital and provide for future 

industry capacity building and thereby the Australian sugar industry’s future resilience. However, the 

proposed devolvement of field oriented extension services out of BSES could create institutional 

environments where capacity building becomes more difficult (i.e. a new research entity will be 

beholden to others to facilitate the adoption of technologies, practices or systems at the farm level). 

Further to this issue, attention needs to be given to improving aspects of social capital in the industry. 

Relationships between BSES and CPSs in some mill-regions have not been optimal. Some mill-

regions appear to have well integrated cooperative arrangements between BSES RD&E elements and 

CPSs. The incidence of less than effective relationships translates into comparatively difficult 

environments for capacity building. Rebranding research efforts into another agency may not resolve 

this issue. 

This study has also revealed the importance of research and extension leadership in 

embedding capacity in the ranks of its extension agents so that they can affect meaningful and 

sustained change amongst industry clients. Need was also a great driver in the success of the 

programs. There was a motivation for people to heave together (albeit sometimes reluctantly), and 

resolve the crises at hand. These learnings in hard times seem to have cemented certain practice 

changes in place so that they have now become the new norms. Our findings support Coutts (2000, p. 

2) contention that the role of extension in society is “…the oil that makes things happen. Nothing is 

going to change on the ground, regardless of the excellence of legislation or science unless this oil is 

there”. So it was with Australian sugar - today’s resilience to the impact of rodents and greyback 
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canegrubs is a direct consequence of the extension programs first run from 1999 to 2001. Its future 

capacity and resilience against pests will depend on maintenance of effective structural integration of 

RD&E into the future. 

The work described here has clearly demonstrated improvements in capacity and resilience in 

the sugar industry, and identified potential threats to its permanency. It also provides a model for 

building capacity and resilience in sugar and other industries when confronted with multi-faceted 

challenges related to pest biology and behaviour, availability of inputs for production, economic 

forces and environmental considerations. 
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Abstract 

This paper reports research on the impact of introducing a range of extension approaches into the 

wool-growing regions of Tasmania Australia to meet an emerging knowledge and skills gap in the 

sector. The wool-growing industry of the state has experienced minimal government extension support 

for over 15 years. There is a failure in both private and public sector extension services in meeting the 

current collective needs of the industry. A new industry funded initiative funded by the grower body 

Australian Wool Innovation Ltd and hosted with the Tasmanian Institute of Agricultural Research 

(TIAR), an arm of the University of Tasmania, is filling this void. The approaches included the 

establishment of grower groups, workshops, demonstrations and newsletters in a coordinated 

extension programme. The research interest lay in learning of the value of these different approaches 

in developing and maintaining sustainable sheep and wool production systems in the state. The 

research methodology involved evaluating change according to Bennett’s hierarchy. Techniques used 

included surveys of participants from respective industry segments and analysis of relevant secondary 

information and data. Findings indicate that the programme has affected substantial on-ground 

changes in stock and property management by businesses involved. There was evidence of group 

members taking a more strategic view of their businesses from involvement in the programme. Group 

members (65%), industry active (53%) and service sector (65%) survey respondents indicated that the 
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biggest outcomes of their involvement were improved technical or management skills. Members of 

groups and service-sector respondents saw even more impact (70%) on improved information seeking 

skills. The interactive and passive extension methodologies employed in this initiative have positioned 

the programme as a catalyst for change amongst producers, and have served as a mechanism to fill a 

serious information vacuum in the industry. They also appear to have realised positive social capital 

outcomes within the grower community during the difficult circumstances of sustained drought. 

Finally, the segmentation of the extension target audience appears to be paying dividends in terms of 

programme delivery and resource allocation.  

 

Key words: Agricultural extension, Catalyst, Change agent, Information vacuum, Drought, 

Extension market segmentation, Social capital. 

 

Introduction 

This paper explores the role played and resulting impact of a project to increase the viability of wool 

producers in Tasmania, a small island state of Australia. The project occurred in the context of the on-

going withdrawal of ad-hoc free government extension services to farmers and highlights the resultant 

gaps in information and knowledge flow to wool producers. It considers the implications of the 

different methodologies used in this intervention programme and the type of extension approaches 

needed to fill the gaps. 

 

Background 

Public policy decisions have facilitated the steady withdrawal of government services to Tasmanian 

(Australia) sheep and wool growers over the last 15 years, and this has led to a significant information 

vacuum amongst producers. In 2003, Australian Wool Innovation Ltd (AWI), funded the Tasmanian 

Institute of Agricultural Research (TIAR) to conduct an extension programme, titled ‘The 8x5 Wool 

Profit Programme (8x5 WPP)’, to service AWI wool levy payers in the state. Currently, Tasmanian 

wool-growing regions have been suffering their fifth successive season of drought. 
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Tasmania has a reputation as a producer of some of the world’s finest quality apparel wools to 

European and Asian textile producers. It has had a historically reliable rainfall regime, making it a 

safe and therefore valuable fine wool production region of the world. The Tasmanian wool industry 

comprises around 850 commercial wool growers with a sheep population normally around 3.5 

million. However, sheep numbers have declined through the record ongoing drought. Many producers 

are struggling with both the economic and personal impacts of this adversity. In mid-2008, the sheep 

population had fallen to an estimated 1.9 million. The 8x5 WPP was intended to provide a science 

communication and rural networking function for sheep and wool producers and to promote on-

ground changes in stock and property management practices. Phase 1 was launched in 2003 and ran 

until 2006. The second phase launched in 2006 will run through to 2009. The programme was titled as 

such because it was originally targeted to deliver 8% return on assets managed within a five-year 

period. This has proved to be an unrealistic programme target, given the extraordinary drought 

conditions from 2006 to 2008 and the respective cost impacts and income stream limitations it 

imposes. Businesses within a benchmarking group within the project are yielding returns ranging 

from 0.2 to 6.0% on assets managed, all a direct consequence of drought impacts on both the cost 

input and the revenue capacity of participating businesses. The programme branding remains, but the 

original objectives have been altered to reflect the new thrust of the initiative, that is:  

1. Maintain the 8x5 brand as an information source that is reliable, independent and informs the 

industry of new technologies. 

2. Develop a productive learning environment and culture with sheep and wool growers and 

service providers. 

3. Develop client knowledge and understanding of production system profit drivers. 

4. Maximise the adoption of practices and new technologies that target profit  

drivers. 

Since its inception, TIAR has been principally a research and development agency working on 

discreet project initiatives for various Tasmanian agricultural industries. Now it finds itself as the lead 

agency in filling an apparent information vacuum within an industry that has been poorly serviced for 

over a decade. Ozur et al. (2007) claim that market forces act to ensure the provision of services with 
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private good characteristics. This is seen in the case of goods and services provided by various 

agricultural resellers and pastoral houses in Tasmania. However, interventions such as 8x5 WPP 

question whether pure market forces necessarily meet collective industry needs for technological 

innovation, or widespread adoption of technologies that ensure collective and ongoing industry 

competitiveness and sustainability. Market forces alone may not be enough to assist an industry to 

make certain technical adoption or strategic systems changes along a value chain that it needs to 

remain internationally competitive. 

 

Changes in Australian Agricultural Research and Extension 

Beginning in the early 1990s, there has been a graduated but consistent shift away from public 

investment in agricultural RD&E across all Australian states. State departments of agriculture and 

primary industries have been subject to a process of review and re-structuring that has affected the 

nature and delivery of the services they are willing to provide. Governments have defended the need 

for change with calls for greater efficiency and effectiveness of services provided by the public sector 

(Coutts et al., 2005; Marsh and Pannell, 1999). 

In response to the changing views of extension and the changing role of public extension, a 

gathering of Government extension leaders and influencers from each State and Territory of Australia 

called the ‘State Extension Leaders Network’ met together with the aim of . . . providing leadership 

and strategic direction in the development of State and National extension service delivery. They 

described extension as . . . the process of enabling change in individuals, communities and industries 

involved with primary industries and natural resource management (NRM . . . concerned with 

building capacity for change through improved communication and information flow between 

industry, agency and community stakeholders . . . (which) seeks outcomes of capacity building and 

resilience in individuals and communities (SELN, 2006). 

SELN acknowledged that . . . extension seeks both public good and private good outcomes 

and that . . . the service delivery base has transformed over the last two decades becoming more 

diverse with private industry playing an increased role. They described public benefit outcomes, the 

sustainability aspects of production and NRM, as the responsibility of government and noted that . . . 
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while the Commonwealth and State Governments have remained significant players, industry 

programmes, regional NRM bodies, and private practitioners have taken an increased role in working 

with individual producers and natural resource managers. 

The trend towards privatisation for ‘private good’ (productivity and profitability) appears 

related to factors such as the declining relative importance of agriculture the economy, budget 

pressures on governments and the increasing influence of economic rationalist ideologies within 

government (Botha and Coutts, 2006; Connelly, 2004). 

Policies have included: 

 regionalisation; 

 implementation of the ‘Funder-Purchaser-Provider’ model within some state 

government agencies; 

 industry partnerships; 

 cost-recovery; 

 cost-sharing; 

 out-sourcing and; 

 a re-direction of extension activities (Marsh and Pannell, 1999). 

 

As a result of this, Marsh and Pannell observed that there had been a weakening of research/extension 

links. There has been a loss of feedback from farmers to researchers as state public-sector agencies cut 

back on production-oriented extension. The problem is worsened by the lack of processes to obtain 

private-sector feedback to public-sector researchers (Botha et al., 2007). Additionally, as corporate 

suppliers or resellers of agricultural consumables move into agricultural extension, producers perceive 

that there is a risk relating to the independence of advice being passed onto them. The wool industry 

in Tasmania was seen to have been negatively affected by these policy changes (Coutts, 2007). 
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Extension Methodology and Technology Transfer 

There has been a change in extension ideology away from the ‘linear model’ of technology transfer. 

This has resulted in a move away from linear ‘top down’ approaches from scientists to farmers, 

towards extension methodologies that emphasise information flows, adult learning principles and 

participation by stakeholders. Under the new paradigm, it is seen as appropriate that farmers should 

have more control over the information that they need or want and over the way it is delivered. It is 

held that extension should be ‘demand-pull’ rather than ‘science-push’ (Marsh and Pannell, 1999). 

The increased use of farmer-driven groups for agricultural extension was seen to have been one major 

change associated with this new paradigm. In a review of extension in Australia in 2004/2005, Coutts 

et al. (2005: 18) noted that . . . there had undoubtedly been a shift in public extension from one-on-one 

to group approaches and from a production/economic focus to a broader platform involving 

environmental and social concerns. The authors described the emerging ‘group 

facilitation/empowerment model’ as focussing on . . . increasing the capacity of participants in 

planning and decision making and in seeking their own education and training needs based on their 

situation (p. 19). In this approach, extension officers act more as facilitators than as experts in science 

or technology. The number of groups that farmers can participate in is growing rapidly and they are 

becoming a major vehicle used by agricultural industry Research and Development Corporations to 

fund extension within their portfolios. All State departments of agriculture now focus on farmer 

groups rather than one-to-one extension. The private agricultural consultant sector and universities 

also compete for funds to deliver these same types of extension services. 

Modern group-based extension done well appears to have many advantages because of its 

emphasis on adult learning principles and encouragement of producer ‘ownership’ of both problems 

and solutions (Coutts et al., 2005). It has also facilitated the entry of rural people other than producers 

into agricultural issues, particularly in the Landcare programme. However, Marsh and Pannell (1999) 

had concerns that the current emphasis on groups may be excessive, resulting in problems relating to: 

(a) its effectiveness in all situations; (b) its sustainability; and (c) its ability to involve all who need to 

be involved. Hence, a balance of extension methodologies was seen to be required.  
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Based on their review of a range of extension models working across Australia, Coutts et al. 

(2005: 19) also described the need to seek a balance of different extension models working together as 

a suite of complementary capacity building avenues. As well as the group facilitation model, they 

described: the technology development model (focussing on action learning activities on farms); the 

information access model (providing information by remote mechanisms including newsletters, web 

sites, etc.); the training model (workshops and courses); and the mentoring model (one on one 

interaction). 

Crawford et al. (2007) discussed the use of farms and learning partnerships to deal with the 

complexities of farm management - including experimental or trial farms; demonstration or focus 

farms; companion farms (operating autonomously with a consultant or advisor acting as an 

intermediary) and a partner farm (an intensive research-extension, commercial farm relationship). 

They concluded that, if well operated, such approaches and partnerships were able to build reliable 

knowledge and increase farmer learning. 

 

Extension Processes Used in the 8x5 Wool Profit Programme 

The 8x5 WPP is in now in its second three-year phase. The first phase incorporated both research and 

extension components. These involved a series of three monitor farms with cooperating producers, 

where research and demonstration activities were undertaken and these served as hubs for training and 

awareness activities within the programme. Phase 2 of the programme operates as a purely 

development and extension initiative with former research activities within the programme no longer 

being supported by AWI Limited. Phase 2 relies heavily of clearly defining market segments within 

the broad range of industry and associated clients. The context for this is that different stakeholders 

within the industry engage in different ways. For instance some graziers are willing to come together 

into small groups for semi-regular discussion activities, others are occasional participants that might 

engage only in more topical industry issue activities, and others are almost never seen nor heard of at 

extension events. Additionally, there is the service sector who have contact with all of the grazier 

community at some point. Logically, different extension methods and techniques were deemed 

necessary to achieve the maximum potential service impact on these different stakeholders. 
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The target audience under Phase 2 is therefore segmented and engaged as follows: 

 Industry non-active 

The wider Tasmanian sheep and woolgrower population whose sole source of 8x5 WPP 

connection is receipt of a quarterly hardcopy issue of the 8x5 Newsletter (n≈600). 

 Industry active 

These are growers who have a record for participation in development and extension activities 

around either field days or workshops and have subscribed to receive monthly electronic 

issues of the 8x5 Newsletter (n≈250). 

 8x5 Groups 

Grower participation in a network of six small groups (n≈70). 

 Tasmanian industry services sector 

This group includes stock and station agents, wool brokers, agricultural consultants, stockfeed 

suppliers, Tasmanian Government officers, NRM agencies and media (n≈160). 

The 8x5 grower groups were established based on the Continuous Improvement and Innovation 

Model™ (CI&I) which assists clients to identify and address their own needs (Clarke and Timms, 

2001). The CI&I model uses a systematic approach to benchmark the current situation facing group 

members, identifying needs and opportunities and addressing those areas with the greatest leverage 

for making improvements or gains. The approach requires systematically revisiting the process and 

measuring gains made. 

 

Methods 

The extension programme was designed around the theoretical framework of Bennett’s Hierarchy 

(Bennett, 1975), as was the planned mid-term assessment. Bennett’s Hierarchy provides a framework 

for developing an evaluation methodology to assess performance, future direction, design, or 

approaches with extension programmes. It is based on seven levels which go from resources to 

activities to changes to impacts. It provides a logic for both planning extension activities and a focus 

for evaluation. It can be applied to most programmes that are aimed at changing behaviour through a 

learning or training process (Steel, 2005). 
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Techniques used for the evaluation included surveys of participants from the respective 

industry segments and analysis of relevant secondary information and data which provided a 

triangulation of results and an assessment of what extension approaches worked best and in what 

context. The target client segments, key research questions and appropriate methods to gain the data 

required are shown in Table 1. A range of structured interview techniques were employed in the 

telephone survey work. These included both closed and open question techniques and the use of 

Likert scales. In reference to ‘Group Debriefing’ a structured process was used to explore experiences 

of a cohesive group of people using a mixture of discussion and other individual processes. Its aim 

was to ensure that all voices were heard and some anonymity provided. 

One of the major forms of passive knowledge distribution in the programme is through 8x5 

monthly and quarterly newsletters. Their major aim is to update producers and keep them informed 

with the latest management and industry knowledge. A variety of topics including animal health, 

nutrition, drought strategies, pests and fertility are covered. In addition to these articles, useful website 

links covering information such as climate change and upcoming events were also included (in most 

newsletters). A literary ‘interrogation’ of this material and other programme reports and information 

provided by the project team was also undertaken. 

As this was a mid-term review, the focus on this study was on the effectiveness of the 

approaches to the different groups and initial evidence of impact rather than a full quantitative 

assessment of the economic and sustainability results.  
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Table 1. The key groupings, evaluation questions and methods used in the assessment 
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Results 

The results are collated and drawn from the different methods employed in the study. They are 

clustered under different levels of impact: Reactions, Changes in Knowledge, Attitudes Skills and 

Aspirations (KASA) (including values and confidence), Practice change and Broader impacts. 

 

Reactions:  There was a universally positive reaction to the 8x5 Project across the industry. There 

was a widespread feeling that the project had filled a large information and extension gap that had 

resulted from the Tasmanian Department of Primary Industry and Water’s withdrawal of extension 

services. The Programme Advisory Panel members gave the programme a good report card in the key 

areas of reliability, independence and association with new technologies. Reactions to the monthly 

electronic and quarterly mailed 8x5 newsletter have been very positive particularly, regarding the 

content with feedback including the following: 

“A great newsletter! I do not know how come I get your newsletter but I have found it very 

interesting. Seems that no matter where you are the issues are the same. I am a veterinarian 

working with high performing sheep farmers throughout New Zealand. The East Coast 

drought that finished in June (that is when the rain came) identifies with much of what is in 

the newsletter” (Agribusiness respondent). 

“Excellent newsletter, keep them coming” (former 8x5 Coordinator). 

“Timely, relevant articles. A big improvement on what the newsletter used to be (wool 

producer)”. 

Those growers who participated in the group debriefs saw the groups as a chance to cut through the 

information glut and be exposed to the core locally relevant information. A number saw the groups as 

a catalyst prompting them to follow-up information from other sources based on what was covered in 

group meetings and events. An interesting element was that those who joined a group in the second 

year were ready and primed for it based on the e-mails and newsletters they had received. One 

participant described his late joining in this way . . . “I first said I was too busy . . . but when the 

information started rolling in, I felt I had to join”. 
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A number of comments were made about 8x5 filling the gap left by the withdrawal of the 

previous government extension services . . . “when the department left, stuff fell through the cracks”. 

The 8x5 Programme was seen by many as having filled this gap. There were some good examples of 

where the programme has linked to services provided by private consultancy groups (e.g. financial 

benchmarking services). Stone (2005) suggested that there is a discontinuity between RD&E 

corporations and the front line private consultants. Fulton et al. (2002) indicated that as public 

extension was ‘retreating’, extension was largely being undertaken by private providers - but that 

there was insufficient incentive for them to fully move into the gap between research and landholders. 

8x5 WPP seems to be filling this void. Group debrief participants were very positive about the 

programme, and were keen to ensure that as many producers as possible were involved and that 

opportunities were taken to see and hear about what others were doing. 

 

Changes in Knowledge, Attitudes Skills and Aspirations (KASA) (including values and 

confidence changes):  A wide range of topics have been covered in 8x5 activities, with animal 

health, pastures and drought-lotting being the most remembered and valued topics. Many people said 

they had gained new knowledge as a result of 8x5 activities. There was some evidence of group 

members taking a more strategic and big-picture view as a result of their involvement in the project.  

 

Knowledge, Attitudes Skills and Aspirations (KASA) – Knowledge: There is evidence that 

members of the industry active group have generally had an increase of knowledge as a result of 

attending the 8x5 workshops and forums. There were a large number of people who mentioned that 

they benefited from new information and ideas. One respondent described a general increase in 

knowledge on looking after sheep/stock. There were also comments about impact on technical issues 

such as pasture use and sheep/animal husbandry. [The workshops and forums] made me more aware 

of health, husbandry and livestock. 

 

Knowledge, Attitudes Skills and Aspirations (KASA) - Aspirations/Expectation:  The most prevalent 

expectation mentioned was the desire for ongoing increases in production/returns/profits, followed by 
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benchmarking and gaining more information. In terms of their future farm business enterprise mix, 

one respondent said . . . “it will be interesting to see where the benchmarking will take me”. 

 

Knowledge, Attitudes Skills and Aspirations (KASA) – Skills:  The 8x5 group members (65%), 

industry active (53%) and service sector (65%) survey respondents indicated that one of the biggest 

impacts of their involvement in the workshops or programmes was improved technical or 

management skills (Table 2). 8x5 group members and service sector respondents, however, saw even 

more impact (70%) with improved information seeking skills (Table 2). There was a strong 

expectation by group members that knowledge and skills gained would lead to improved productivity 

and profits. These are significant extension change achievements. 

The service sector particularly mentioned the programme’s impact on their information 

seeking skills. One respondent said that . . . “the availability of resources is great and it is good to 

have access to the advisors from a community perspective”. Comments were also made about how the 

programme has increased their awareness of current industry issues particularly in relation to the 

drought. [The programme has] helped me become more aware of the situation of the landholders with 

the current drought. Another media respondent said that their . . . “role is to provide information to 

our readers and (they) have been able to discuss issues such as drought-lotting”. Again, the role of the 

8x5 programme as a change catalyst emerges. 

 

Attitudes, Values and Confidence: The participants of the group debriefs referred to the following 

impacts on attitudes and values: 

 “Financial benchmarking has been a big thing for me . . . have now launched head on into 

benchmarking (for different enterprises)”. 

 “We are now looking ahead - not just behind”. 

 “8x5 has worked like a catalyst . . . it gets you going . . . I have followed up on the 

information . . . links in the newsletters have been good”. 
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 “Before, I focussed on the individual paddocks - now I am looking at the bigger picture and 

the longer term plan”. 

Practice Change:  There are already some clear practice changes at the farm and industry level 

as a direct result of the establishment of 8x5 groups. This has included such things as the uptake of 

drought-lotting, improved pasture management, strategic spraying of pasture grubs and 

benchmarking. The different level of impact demonstrated that active participation in groups and/ or 

events was critical to producers taking resultant action - in this case the newsletter provided 

information support and direction for practice change. Information on its own had a much lower 

impact - although it did prompt some people to join groups and attend events. Eighty percent of group 

members reported that they had made a practice change as a result of 8x5 activities. Thirty percent of 

group members also indicated that they approached other areas of their business differently as a result 

of their exposure to the 8x5 process. This is a key impact expected from the application of the CI&I 

process. 

 

Table 2. Impact of programme activities 

 

Early indications are that the 8x5 programme is successfully prompting future and current practice 

changes by 8x5 group members, industry-active participants and the service sector. Eighty percent of 

8x5 group members who participated in the survey indicated that they had made some changes in 

management approaches or practices. This is almost 30% more than industry active people where just 

over half (53%) said that they had made changes (Table 3). 
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The Industry non-active groups were much less influenced by the 8x5 programme. Survey 

respondents from this group were not prompted to take much action as a result of the newsletters or 

media articles and stories. Only 13% indicated that they read the information and improved their 

background knowledge or attended a field day/workshop. This reinforces the difference outcomes for 

passive and active participants of the programme (active being the service sector, group members and 

industry active participants).  

The 8x5 newsletter has had quite a high impact on practice change by industry active and 8x5 

group members. In general, almost all industry active respondents (96.7%) indicated that they have 

used the learnings from the newsletter to improve their background knowledge. Just over two-thirds 

(70%) said that they were prompted to find out more information about a particular subject. In 

comparison, the 8x5 group members indicated that they had improved their background knowledge as 

much as they had been prompted to make changes in management approaches or practices (80%) 

(Table 3). 

 

Broader Impact 

There was some evidence that practice changes were already leading to productivity gains amongst 

group members and those who attended 8x5 events. Examples included: significant increases in 

lambing percentages; improvements in stock and pasture condition (e.g. decreased degradation as a 

result of drought-lotting); and improved social interaction and networking ( . . . sense of community). 

The service sector placed a high value on the contribution of the project to the Tasmanian industry. 
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Table 3. What industry active and group members have done with their learnings  

 

This was also reflected by the programme’s advisory panel who reflected that the 8x5 project was 

having a positive impact on the industry. Most productivity impacts mentioned by 8x5 group 

members responding to the survey centred on increases in lambing percentages, however the 

comment was also made that it was too early to tell. One respondent said: “Merino sheep were 

lambing at 60% - new sheep lambing at 100%”. Participants in the group debriefs referred to the 

following productivity impacts: 

 “As a result of the pasture workshop, I did a reassessment of my pastures and how 

drought affected they were . . . I de-stocked and drought-lotted my sheep . . . and 

plant density increased”. 

 “We used to lose 700-800 sheep from worms, etc. - now only 40-50 loss – thanks to 

8x5”. 

 “By spraying for grubs I have saved pasture renovation costs”. 

 “We were right into condition scoring 9-12 months ago . . . I’ve been watching that 

(on my farm) . . . getting a better score”. 

Industry active survey participants saw productivity impacts with healthier stock and improved wool 

quality/quantity. The drought was mentioned by a number of respondents as having a big effect on 

productivity as well as their economics. With the drought, everything we have started is due to the 

information we are gaining from the workshops. 

Environmental benefits mentioned by 8x5 group members were almost entirely focussed on 

the conservation of pastures and ground cover. One respondent observed changes in attitudes to 
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stocking and retaining pastures. A participant in the group debrief said . . . “I learnt about mite 

damage - the picture was the same as my damaged clover . . . I tried controlling it . . . and had clover 

growing now in my back paddock”. Industry active survey participants found the same benefits, with . 

. . reductions in degradation of perennial pastures through drought-lotting being mentioned the most 

as an environmental impact.  

 8x5 survey participants said that personal gains mostly revolved around networking and 

interaction with other growers and the opportunity to share knowledge and ideas. They valued the 

chance to see that they were not the only one facing a particular problem. The feel of community with 

each other was a real personal benefit for group members. One respondent said that their gain was in 

the involvement and interaction with people in similar situations - sharing ideas. This was also 

reflected strongly in the group debriefs where the main reason given why the growers joined a group 

was to take up an opportunity to interact with a group of ‘switched-on’ other growers . . . to pick the 

brains of locals. The groups were primarily seen as a rare, focussed opportunity to hear what other 

growers were doing on their place. This was echoed by the surveyed industry active people who most 

mentioned social impacts of meeting and talking with others, sharing ideas, issues and solutions and 

networking. One respondent said that interacting with other locals has been the most beneficial part of 

the whole thing – “seeing what everyone else is doing”. Hence, the programme also appears to be 

acting as a catalyst in the generation of social capital in the rural communities where it is functioning. 

The service sector participants gave the 8x5 programme a score of eight out of ten for its 

contribution (and potential contribution) to the Tasmanian sheep and wool industry. Overall, most 

sectors appeared to view the programme as a good networking and information dissemination tool for 

producers - particularly in terms of issues such as drought, land/stock management. The media 

respondent indicated that . . . the programme has been very good in providing needed information and 

stock management. One of the other respondents said that . . . “it (8x5 WPP) is the most significant 

active programme for producers at the moment . . . able to provide members with valuable 

information and networking.” 
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Discussion 

Three main themes emerge in the 8x5 WPP study findings. Firstly, the overwhelming impression 

from the data collected in this interim evaluation is that the 8x5 programme has been embraced by the 

industry as filling a perceived information and extension activity vacuum. The pressure from the 

drought provided a ready group of producers keen to learn about practices that could assist them at 

this difficult time. A lot has been achieved by engaging producers and service providers, establishing 

groups, running events and widely distributing a valued newsletter. 

The second theme is that of the 8x5 programme being a catalyst for facilitating change. Use 

of the CI&I process, (in particular the original benchmarking of systems and processes used in 

members’ businesses), has allowed the programme to identify firstly the gaps, and then allow the 

coordinator to undertake activities to meet the needs of the group members. The group membership in 

itself has become a compass for determining the needs and aspirations of the broader industry. Boyle 

and Mulcahy (1993) suggested that the role of extensionists was to assist people to ‘develop 

broadened perspectives and reasoned judgements’ on critical issues. They saw extensionists as true 

catalysts, that is, not being the ones who hand out the information and prescribe the process, but rather 

the ones who facilitate people to obtain information and define the process. The evaluation feedback 

suggests that 8x5 WPP has, by intent, been operating in this manner. 

Morse et al. (2006) has also identified that communities must shift from traditional notions of 

leadership to one of catalytic leadership. The expertise, programme-driven leadership model used in 

past extension approaches must be replaced with one of activating and convening stakeholders and 

facilitating problem-solving processes that address issues collaboratively. 8x5 WPP has deliberately 

not attempted to be the repository of all information. It has instead been an agent that identifies issues 

and needs, and then researches resources to meet them; convening industry events at either the larger 

scale or in small group situations. By identifying needs within an information vacuum, the programme 

has been able to make passive communications media such as programme newsletters and mail 

channels highly effective for some sectors of the target audience. In this way, the CI&I process has 

been the engine room for the programme. It has allowed the coordinator to effectively scratch people 

where they are itching!!  
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The underpinning process CI&I process with groups was implemented at a general principle 

level rather than following the specific group process that is applied in some other situations. The 

rationale was that the groups were information hungry due to the drought and general information 

vacuum and were looking for immediate content rather than a strong focus on process. The general 

responses from producers reinforced this view. The process commenced with asking producers about 

their needs and interest areas which were recorded, and this formed the basis of the programme 

delivery. Meetings were largely based on up-front information delivery (coordinator with a subject 

specialist) with questions, comments and discussions. Most producers felt that a fair degree of sharing 

occurred between each other - but others wanted a greater scope to learn, and see what others were 

doing in practice. At meetings and events participants are also asked to write down those things that 

they can follow-up/implement based on what they have learnt or seen. These are up to the individual 

to act on without having to be accountable to the group as such. The intention is to annually revisit 

group priorities, assess how successfully they have been addressed and look to other information 

needs. 

Further evidence of this catalytic effect is provided by how the programme has linked with 

the service sector. It clearly recognised the other players in the information and knowledge system, 

and engaged with the private service providers who have responded very positively to the new 

opportunities that it has opened up for them and their clients. In addition to being inclusive of private-

sector service providers, the 8x5 programme has also provided useful information for consultants and 

agribusiness representatives.  

McGeoch (2000) challenged Australian rural industry to re-examine the way it 

thinks about the development and particularly the application of technologies to ensure that it remains 

relevant and competitive in the future. His opinion was that as a whole there was a need to develop 

more coherent systems approaches for linking research and extension. He cited that identification of 

technologies to assist producers had been good, but too often stakeholders have not developed a 

coherent plan to ensure their implementation. What has become evident in 8x5 WPP is that numerous 

long-established and proven technologies or practices had not been adopted in the past by end users, 
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and this was changed with the advent of 8x5. If Australian agriculture is to remain internationally 

competitive, this connectivity needs to be better established and importantly maintained.  

As a percentage of total expenditure on R&D, expenditure on agricultural RD&E in 2003 was 8%. It 

has declined steadily from 20% in 1982 (Mullen, 2007). The withdrawal of publicly funded RD&E 

and the apparent disconnection between R&D corporation efforts and the private sector in the delivery 

of outcomes to greater industry is problematic. It does appear that AWI through supporting an 

independent institutionally based organisation such as TIAR is on the way to addressing this 

disconnection. This independent positioning and the combination of timely, needs centred, interactive 

and passive extension approaches as used in the 8x5 programme is bridging this gap.  

The CI&I process does have the capacity to move groups from being information or content 

focussed to being systems focussed - where participants continually analyse their businesses as to 

where the greatest gains can be made. In this application, the producer members themselves may 

decide on local information and research needs that they can source/undertake (with professional 

support) to tackle those areas that are holding them back. Not all producers are prepared to commit to 

such a group process - or may not have the farm information details that are needed to successfully 

apply such a process. However, those that do engage can drive regional innovation and industry 

development. 

Finally, segmenting of the extension target audience has proven to pay dividends. The process 

of identifying subsets of the extension audience and catering for them in terms of their desired level of 

engagement appears to be efficacious in terms of use of resources and outcomes. A large portion of 

the industry (the industry non-active sector) chooses not to actively engage in any organised 

programme activities (n≈600). This group is only engaged at a low level in the form of a quarterly 

newsletter). As AWI Limited levy payers, they remain connected to the programme. Those industry 

stakeholders who choose greater engagement receive a higher level of service. Those who join 

groups, and pay a modest annual fee, receive the highest service interaction and at more regular 

intervals. The concept of segmentation and subsequent allocation of resources allows for greater ease 

of operation by programme agents, as well as a means of accounting to AWI Limited where 

programme funds and efforts are being directed. Both 8x5 Group members and industry active 
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members had consistently higher levels of annual wool production (212 and 158 bales/business, 

respectively), and are arguably superior investment choices for programme effort compared to non-

active stakeholders (127 bales/business/annum), (Coutts, 2007). 

 

Conclusion 

The analysis did show that information and learning gaps had occurred in the woolgrower community 

since the withdrawal of public-sector extension - despite the presence of private extension providers. 

The response to 8x5 activities indicated that there was a hunger for information and learning that 

wasn’t being provided through other mechanisms. This in itself is not an argument for returning to the 

free, ad-hoc provision of government advisory services. It does, however, make a case for targeted 

Industry-funded programmes to address identified information and learning gaps critical for farm 

viability and sustainability. There is a place for proactive knowledge management apart from (only) 

allowing market forces to operate. 

The analysis also showed that the rural industry client base in any sector is neither 

homogenous nor static. There is a mix of learning styles and propensity for engagement that requires 

an application of different learning methodologies and techniques. One size does not suit all. 

Additionally, the clients groups are not static. There is a continuous state of succession as former 

operators leave industries, and new ones (whether they be kin or otherwise), enter. Each of these 

business management units leave or enter with a set of skills and capacities. Sometimes skills 

are lost, other times gained. The evaluation of the 8x5 WPP project has shown that maintenance of 

competitiveness can be helped by these adults having access to adult educational streams such as 

those provided by targeted rural extension programmes. 

The sustainability and maintenance of these types of programmes is key. Systems must be 

found in Australian agriculture to reconnect the researcher discipline areas and end users in a way that 

provides effective service delivery, as well as meaningful feedback on programmes and needs (Hunt 

et al., 2008). The 8x5 WPP has filled a science communication and rural networking role to sheep and 

wool producers in difficult times. It has demonstrated how a suite of extension methodologies and 

techniques can be integrated to realise significant change and rural business benefit. Marsh and 
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Pannell’s (1999) comment that a balance of extension approaches is required in RD&E programmes 

and is being borne out in this initiative. 
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Abstract:  

This paper contributes to an improved understanding of contemporary agricultural extension. 

Specifically, it considers how extension can add to capacity and resilience of Australian rural 

industries and their associated communities. It provides perspectives and examples on how extension, 

capacity-building and resilience are conceptually linked and includes an extension program in the 

Tasmanian sheep industry as a supporting case study. Commenced in 2003 the 8x5 Wool Profit 

Program, now SheepConnect-Tasmania, was funded by Australian Wool Innovation, and the findings 

of an independent external review, together with supporting documentation from agencies closely 

linked to the extension program are presented. This study confirms rural extension services can 

function in capacity-building roles in communities that far exceed simply achieving changes in on-

farm agricultural production or natural resource management practices. Extension agents are 

investments that add value and capacity to the communities that rely on them, providing vital 

accessible skills to stakeholders negotiating challenging circumstances. Retention of core agricultural 

extension capacity and expertise at regional levels should therefore be a strategic objective for rural 

community stakeholders, and industry and government policy makers. 
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Introduction 

Resilience is a discourse that is gaining considerable attention amongst researchers in both the bio-

physical and social sciences (Adger, 2000). It is also attracting the interest of public policy makers, 

politicians, regional communities, drought, mental health services and rural Research and 

Development Corporations (RDCs) as they struggle to confront economic, ecological and social 

challenges across regional and rural Australia (Macadam et al., 2004; McIntosh et al., 2008).  

Resilience has been defined as the capacity of an individual or community to cope with stress, 

overcome adversity, or adapt positively to change (Rolfe, 1999; Luthar et al., 2000; Kaplan 1999; 

Varghese et al., 2006). This paper will consider resilience by utilising ‘the capitals’ framework of 

assets: (1) human capital (the knowledge, skills, and health status of the population); (2) social capital 

(relationships and social groupings within the community); (3) produced capital (financial resources 

of the community and the equipment and infrastructure driving the local economy); (4) natural 

capital (the state of the natural bio-physical environment); and (5) institutional capital (i.e., the 

public, private or not-for-profit organisations and institutions that can be drawn on as local capacity), 

(Carney, 1998; DFID, 1999; McIntosh et al., 2008). The extent and availability of these capitals 

influences the relative resilience of a community. Decline in or absence of stocks of one type of 

capital may lead to diminished resilience; or alternately, increases may bolster the overall resilience of 

a community (Carney, 1998; DFID, 1999; Adger, 2000; Ellis, 2000). 

For the purposes of this paper, extension is defined as: … the process of enabling change in 

individuals, communities and industries involved with primary industries and natural resource 

management (NRM). Extension is concerned with building capacity for change through improved 

communication and information flow between industry, agency and community stakeholders. 

Extension seeks outcomes of capacity building and resilience in individuals and communities. 

Extension contributes to protecting, maintaining and enhancing the landscapes, livelihoods and 

lifestyles of all Australians (SELN, 2006, p.3). Marsh et al. (2007, p.1) described the particular 

value of extension within the Research, Development and Extension (RD&E) system in 

Australia by suggesting, “The economic benefits from extension include accelerated benefits from 

earlier research and faster rates of adoption of improved new practices; reduced risk because of 
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accelerated learning about new practices; and better informed non-adoption decisions”. Macadam et 

al. (2004) further supported the value of extension arguing that farms require good information flows 

for effective management, operation and innovation. Paine et al.(2007) believed that extension 

supports resilience through bolstering adaptive capacity of rural producers, primarily through the use 

of learning relationships with farmers. They cited strong links between resilient farming systems and 

extension, claiming that learning from the past, people factors, technology evaluation, integrated 

designs, participation by farmers, and information systems, are integral to adaptive capacity and 

building resilience (Paine et al., 2007). 

Historically, the farming sector in Australia had access to an abundance of government 

sponsored information via extension services that assisted with production, farm management 

knowledge and skills development, but were largely focused on technology transfer perspectives 

rather than system knowledge and understanding (Williams,1968). Government investment in 

agricultural RD&E in Australia has declined since the early 1990s (Vanclay, 1994, 2003; Vanclay &  

Lawrence, 1994; Mullen, 2007), with a shift in preference towards funding environmental extension 

priorities (Marsh & Pannell, 1999). The assumption that the private sector would fully compensate for 

these withdrawals, was not the case in all situations, and there is some evidence of market failure in 

the private sector to meet different industries’ knowledge needs (Fulton et al., 2002; Marsh et al., 

2007; Hunt et al., 2008; Hunt & Coutts, 2009). Also, as corporate suppliers or resellers of agricultural 

consumables move into roles traditionally occupied by institutional extension services, some 

producers perceived a risk in the reliability and independence of advice provided by commercial 

agents (Coutts, 2007; Hunt & Coutts, 2009). Macadam et al. (2004) also foreshadowed a risk of an 

information drought in parts of the agricultural sector, and resulting disadvantage where there is an 

absence of widely available extension services. In a Tasmanian study, Hunt et al. (2008) identified 

knowledge and skills gaps in certain production and natural resource management amongst farmers 

and graziers, noting pro-active extension aided in correction of some deficiencies. This raises the 

question around the potential value of extension services as ‘capacity-building’ agents in Australian 

rural industries. 
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The concept of extension’s role in ‘capacity-building’ also requires definition and 

explanation. Macadam et al. (2004, p.17) described the building of capacity in an Australian rural 

context as, “…externally or internally initiated processes designed to help individuals and groups 

associated with rural Australia to appreciate and manage their changing circumstances, with the 

objective of improving the stock of human, social, financial, physical and natural capital in an 

ethically defensible way”. Coutts et al. (2005, p.4), defined capacity-building more simply as, 

“increasing the abilities or resources of individuals, organisations and communities to manage 

change”.  

Agricultural extension agents have had and continue to fill, a broad suite of roles and 

functions in rural Australia. Many of their activities may lie outside their core (institutional) areas of 

responsibility. Yet these personal efforts have wider benefits to industries and communities. There is 

limited scholarly literature about the value that extension brings to rural industries and communities. 

This paper investigates and discusses the impact of agricultural extension services as a mechanism to 

build capacity and resilience amongst individual farmers and rural communities. It seeks to link 

extension with the topics of resilience and capacity from both an industry and rural community 

perspective. It also considers how views on extension may need to move beyond conventional 

interpretations associated with education and training activities. It discusses how extensionists can 

play a catalytic role in acting as community or industry innovators, and how they can facilitate 

processes which might lead to improved overall community capacity and resilience. 

Finally, the paper draws on examples from Australian rural industry and discusses how 

extension services can play a role in capacity-building and functioning while adding to industry and 

regional resilience. It also presents a case study example of a specific extension program operating in 

the Tasmanian sheep industry, SheepConnect-Tasmania. This program is part of a national network of 

extension initiatives across six states funded by Australian Wool Innovation Limited (AWI). Of 

special interest is the scope and nature of achieements that this particular program realised. This 

was not limited to farmer-based extension education, skills development and practice change, but 

also development of local rural social services and partaking in formation of industry and government 
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policy around the issue of drought. The primary author is the SheepConnect Program Coordinator. 

The program has been evaluated independently by Coutts in 2007 and 2008 for AWI. These 

evaluations are included as part of the meta-analysis of the program. Assessing the wider impact of 

extension requires evaluation beyond just measuring practice change over time (Bartlett, 2008). 

Capacity-building and resilience benefits of extension also need to be considered. 

 

Examples of Extension building capacity and resiliance in rural Australia  

In response to damage by Severe Tropical Cyclone Larry to the Atherton Tablelands dairy industry in 

North Queensland in 2006, Paine et al. (2007) and Howard Smith, (pers. comm., 17 November 2009), 

describe extension functioning well beyond the normal bounds expected of extension staff. Both of 

these sources confirmed how extension services played a vital role in the initial response in terms of 

damage assessment, coordinating mobilisation and resources, and facilitating industrywide farm 

recovery efforts. In this situation, the local extension agent was given a leading position in the disaster 

command structure. He had the organisation skills, coupled with local geographic knowledge, dairy 

business understanding, and relationship knowledge, to be effective. Importantly, he was available 

and ready for immediate deployment (Howard Smith, pers. comm., 17 November 2009). 

Hunt et al. (2003) and Hunt et al. (2004) provide additional examples. Between 1999 and 

2002, the Australian sugar industry was subject to record pest outbreaks of rodents and canegrubs 

that caused in excess of 1.5 million tonnes of lost sugarcane production, equating to over AU $45 

million in lost revenue. The Australian sugar industry is unique in Australia in that it owns its 

RD&E capacity (the Bureau of Sugar Experiment Stations Limited), which is funded through joint 

industry and Sugar Research and Development Corporation (SRDC) funds, and external sources. The 

sugar industry’s retention of core RD&E capacity allowed it to have the necessary resources to react 

to pest outbreaks. The responses activated were rapid, well-targeted and highly effective; with damage 

reductions of nearly 60 percent for those affected by rodents in 18 months, and 80 percent for those 

with canegrub infestations in 12 months (Hunt & Samson, 2002; Allsopp, 2010). Allsopp (2010) 

suggests a significant part of the sustained suppression of canegrub damage over the last decade was 

linked to extension efforts that enhanced the pest management skills of canefarmers. 
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Other examples of the value of extension capacity can be found in bushfire response efforts. 

For example, the Victorian Department of Primary Industries (DPI) extension staff provided a 

response capacity in the aftermath of both the 2003 and 2009 Victorian bushfires (DPI, 2009). The 

retention of extension services has provided the Victorian Government with the capacity to respond to 

the needs of both commercial and non-commercial rural landholders. The Victorian DPI’s bushfire 

recovery services include: visiting properties affected by fires and assessing injured livestock and 

losses to farm assets such as buildings and fences and identifying urgent needs like fodder for 

surviving livestock and treatment of injured livestock; providing assistance and advice to individual 

farmers in relation to animal welfare, including the humane destruction and disposal of seriously 

injured livestock and advice to councils via Municipal Emergency Control Centres on the disposal of 

dead or maimed stock; providing technical advice on matters such as pasture reestablishment, weed 

and pest control, soil erosion control and stock management; support with applications for assistance 

where applicable and advice on sourcing help, such as stress management and financial counselling; 

working with other government agencies such as the Department of Human Services to assist in 

meeting the wider social needs of farming families during the recovery phase, and; advice to other 

organisations such as the Victorian Farmers Federation on distribution of donated fodder (Gippsland’s 

Bushfire Recovery Program, 2009, p.1). 

The 2005 bushfires on South Australia’s Eyre Peninsula are another example. Rural 

Solutions, a corporate RD&E agency of the South Australian Government, played an important role in 

disaster response activities. Their efforts led to the participation of 70 percent of affected farmers 

developing business plans for recovery, and accessing AU $2.53 million dollars in Commonwealth 

and State Government support (Lamont, 2008). Extension’s contribution to the recovery process 

involved synthesising technical information into a form that was easily understood by individuals, 

facilitating early decision-making by clients, providing local advice to best suit local conditions, 

linking individuals with other expertise, and providing independent, objective advice to farmers 

(Lamont, 2008). 

A study into rural towns in Queensland conducted by Plowman et al. (2003, p.1) 

demonstrated that those possessing the greatest resilience shared “…adequacy of availability of a 
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variety of experts to provide the breadth of services that residents expect, as well as access to up-to-

date professionals and experts who are constantly upgrading knowledge and skills”. Extension 

personnel from public and private agencies form part of this combined human and institutional 

capital. Natural disasters, droughts, pest outbreaks, commodity price collapses and other unforeseen 

perturbations test the physical, economic and social fabric of farming families and regional 

communities. 

The response efforts outlined above were possible because extension capacity was pre-

positioned and readily available for deployment when skilled professionals were required. Capacity 

presence was the enabler of resilience to respond and recover to the respective shocks. 

 

Case study: SheepConnect-Tasmania and its impacts on capacity and resilience building 

Tasmania is a highly rural and regionalised state with around 60 percent of its population of 

500,000 living outside its capital, Hobart (DHHS, 2008). Compared with other Australian 

states, it is characterised by a dispersed population and a proportionally greater reliance on revenue 

from rural industries (DPIPWE 2008). Extensive grazing industries, principally sheep (producing 

meat, fine apparel wools or coarser carpet wools), constitute a large portion of the land use and 

employment generation in the inland and east coast districts of the island. In recent years, wool has 

contributed between AU $70–80 million in revenue annually to the Tasmanian economy (Hunt & 

Coutts, 2009; DPIPWE, 2009) which is approximately eight percent of the value of the state’s total 

agricultural production. The sheep industry (wool and meat together) constitutes around 780  

producers and has experienced continual change since the 1980s, with major industry restructuring 

following the termination of the Reserve Price Scheme in 1991 (Vanclay, 2003). There was a decline 

in the Tasmanian sheep population from 5.6 million in 1990 (ABARE, 2008) to a pre-drought 

estimate of 3.85 million sheep in 2006 (ABARE, 2008). The 2006-09 drought in Tasmania (the most 

severe on record), forced major stock reductions throughout the state which has resulted in a low of 

2.0 million sheep in 2009 (AWI Limited, 2009). The production of sheep for meat in the state has also 

grown exponentially over the last 15 years, and is currently valued in the vicinity of AU $42 million 

per year (Fletcher et al. 2008).  
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In line with most other states, public policy decisions have led to the Tasmanian 

Government’s steady withdrawal from the direct provision of RD&E services to Tasmanian sheep 

producers over the last 15 years. This policy prompted sheep industry agri-political interests in the 

Tasmanian Farmers and Graziers Association (TFGA) to lobby their research and development 

corporation, AWI to fund an extension program to ensure local industry knowledge needs were 

satisfied. Hosted within the Tasmanian Institute of Agricultural Research (TIAR), a joint venture of 

the University of Tasmania (UTAS) and the Department of Primary Industries, Parks, Water and 

Environment (DPIPWE), the 8x5 Wool Profit Program (8x5WPP) began in 2003. Its aim was to 

provide an industry-owned extension service to AWI levy payers in the state. It was intended to 

realise for its clients an eight percent per annum return on capital within five years but, as a 

consequence of the drought in 2006–09, this expectation was overly optimistic with farm financial 

returns being predominantly negative because of the drought (Holmes, Sackett and Associates, 2008).   

At the time of writing, the AWI-TIAR extension effort was in its third three-year phase and 

was rebranded to be consistent with other programs in the national extension network; it is now 

known as SheepConnect-Tasmania, the name by which we will refer to the program unless we 

specifically mean its earlier incarnation (8x5WPP). SheepConnect-Tasmania’s mission is to: 

“Facilitate ongoing change in the Tasmanian sheep and wool growing businesses towards more 

resilient and profitable production systems” (TIAR 2009,p.3). Its objectives are to: 

 maintain grower confidence in the overall sheep industry;  

 deliver key Australian Wool Innovation priorities and be responsive to sheep industry needs; 

 maintain an extension capacity that delivers adoption of both established practices and new 

technologies that will further benefit the profitability and sustainability of Tasmanian sheep 

producers; 

 promote a productive learning environment and culture of advancement amongst sheep and 

woolgrowers and service providers; 
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 maintain a communication dialogue pathway between sheep industry research and 

development service providers and end users, and; build and maintain a reserve of human 

capital and capacity for the Tasmanian sheep industry within TIAR (TIAR, 2009, p.3). 

An explanation of how the program functions is necessary to understand the context of the extension 

initiative. SheepConnect-Tasmania operates as a multi-faceted program that employs 

both passive and interactive methods in its extension approach. The program segments its clients 

according to their learning preferences and/or sectoral interests, an approach that is akin to the 

‘styles of farming’ approach (Vanclay et al., 1998; Howden & Vanclay, 2000; Vanclay et al., 2006; 

2007). It adopts different strategies for different segments. About 60 sheep graziers work within a 

network of small groups that operate in a manner consistent with the concept of continuous 

improvement and innovation (Clark & Timms, 2001; Carruthers & Vanclay, 2007). These groups 

have acted as a ‘compass’ for guiding the program in the direction of relevant themes for farmers at a 

given time. Another 235 graziers are segmented as ‘industry-active’ producers. These people engage 

periodically in seminars and forums and also receive monthly electronic newsletters. The remaining 

485 are titled the ‘industry non-active’ group whose only link with the program is receiving a 

quarterly newsletter via conventional mail. Some 180 associated service sector individuals also 

receive monthly e-newsletter correspondence. The program is overseen by an advisory panel of ten 

stakeholders, including three TIAR staff (including the program leader), an AWI representative and 

six sheep producer members. The Chair of the group is a sheep producer. Issues needing decision are 

debated and resolved consensually. 

The 2006–09 drought in Tasmania caused a complex mix of physical, financial and social 

impacts. The farming community had not previously been exposed to as severe or prolonged drought 

conditions. Consequently, producers were neither ‘drought savvy’ nor ‘drought hardy’ (Hunt et al., 

2008; Hunt & Coutts, 2009). Lambing percentages overall were greatly reduced, (some flockseven 

discontinued joining ewes), which has impacted on flock sustainability and recovery potential. Flock 

structures and age classes were altered as a result of forced livestock sales (especially of wethers and 

older ewes), and were further afflicted by reduced numbers of young stock from poor lambings. 

Pastures in many districts were badly degraded, further reducing potential for recovery and exposing 
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soil to erosion. The severity and duration of the drought saw farm revenue streams compromised, with 

some sheep producers being forced to de-stock by up to 75 percent (Coutts, 2008). Also, the extent 

and method by which farmers fed remaining stock increased operating costs. Producers who 

participated in a benchmarking exercise as part of the SheepConnect program recorded losses of 

between AU $19and $180 per hectare, causing serious declines in overall farm equity (Holmes, 

Sackett and Associates, 2008). The extent of de-stocking resulted in an extended recovery period 

post-drought as farmers and graziers rebuilt their flocks.  

Psycho-social impacts, such as depression and suicidal ideas, were identified amongst the 

affected communities (Combes, 2009). The effects of climate variability on rural and regional 

communities in Australia are well documented. They include, “…unemployment, reduced access to 

education, increase in rural poverty, reduction in access to health and welfare, population decline, loss 

of social capital, loss of institutional capital, reduced agricultural workforce; and stress in farm 

families and communities” (Stehlik, 2003, p.3; NRWC Face-to-Face Forum 2003). In the drought-

affected districts of Tasmania, there was a serious deficiency in access to community-level social 

support services (Combes,2009). The situation became particularly concerning to community and 

sheep industry leaders during 2007 when the effects of the drought became discernible amongst 

farming families and their surrounding communities.  

In addition to the impacts on industry and communities, there was the added lack of 

Tasmanian Government policy or structures to assist rural industries and communities in drought 

periods. Thus, there was a clear lack in both government and industry capacity to meet the 

complexities of drought and its myriad of physical, financial and psycho-social challenges. 

 

Methodology of Assessment of Effectiveness of SheepConnect 

This case study of SheepConnect-Tasmania relied on a meta-analysis that involved a mix of formal 

evaluation investigations and agency reporting to identify the level of contribution extension has 

made to capacity-building and resilience over its multiple phases. This was done to identify a number 

of main contributing themes. SheepConnect (then 8x5WPP), was subject to mid and end-of-term 

evaluations by independent external reviewers which were reported to AWI (Tilbury & O’Neill, 2005; 
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Coutts, 2007; Coutts, 2008). These evaluations comprised comprehensive telephone surveys 

conducted with client segments of the program. Additional secondary data, such as program reports, 

newsletters, workshop evaluation feedback, and participant observation feedback at workshops, were 

also collected and analysed. Secondary material such as newsletters and other media coverage were 

important to consider, especially when trying to gauge the impact of SheepConnect on clients who 

were less engaged with the program. Key informant interviews were employed to gain additional 

qualitative data from program participants. These investigations were conducted around the 

theoretical framework of Bennett’s hierarchy of change (Bennett, 1975). Bennett’s hierarchy provides 

a framework for developing an evaluation methodology to assess performance, future direction, 

design, and approaches for extension programs. It can be applied to most programs that are aimed at 

changing behaviour through learning or training processes (Steel, 2005). In this paper it is used to 

evaluate changes in client knowledge, understanding, awareness, skills and practice change, as well as 

to gauge their reactions to program activities. 

In the 2008 evaluation, lists of potential respondents were selected according to previously 

identified extension segments employed within the program. These segments, the numbers surveyed, 

and a brief description of them are summarised as follows: 

 SheepConnect Group members (35 respondents) – identified as those in regular attendance 

at the small group meetings held under the auspices of SheepConnect. 

 Industry-active (21 respondents) – this grouping was defined as comprising persons who 

were not SheepConnect group members but who received monthly electronic newsletters 

and/or participated in occasional SheepConnect forums or workshops. 

 Industry non-active (17 respondents) – this grouping was defined by persons who did not 

actively participate in SheepConnect forums, workshops, or group activities; and who did not 

receive electronic monthly newsletters. Their only contact with the program was via quarterly 

hardcopy newsletters through the mail or wider media coverage. 

 Service sector (10 respondents) – the service sector constituted members of the media, 

woolbrokers, agricultural consultants, agribusiness sales representatives, local government, 
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State departmental officers, rural counselling services, and staff at the University of 

Tasmania. 

Other supporting information sources for assessing overall extension impact were also used 

including, for example, an evaluation of the Rural Alive and Well (RAW) drought-counselling 

program (Combes, 2009). This evaluation involved interviews with key stakeholders, analysis of 

feedback from clients of the counselling service and an analysis of relevant project documentation. In 

relation to drought policies and practices, publications prepared by the TFGA on Sustainable Drought 

Management Practices for Tasmanian Sheep Graziers and the Tasmanian DPIPWE’s 2008-09 Annual 

Report, served as supporting material in the case study. The SheepConnect program was the 

innovation source from which these drought policy initiatives sprang, and as such can be associated 

with these capacity-building achievements. These sources have not been academically published. 

However, they constitute a useful resource of valid information which has been reported and accepted 

by either the funding providers of the respective programs, or in the case of DPIPWE’s 2008-09 

annual Report, Tasmanian State Cabinet. 

 

Findings 

The analysis revealed three main themes of interest: Identification and servicing of knowledge and 

skills gaps amongst sheep producers; responding to failures in social service provision; and 

contributing to development of state government and industry policies in relation to drought. 

 

1. Identification and servicing of knowledge and skills gaps amongst sheep producers 

The evaluations conducted of SheepConnect determined that there were a broad range of knowledge 

and skills gaps in Tasmanian sheep industry (Coutts, 2007; Coutts, 2008; Hunt et al., 2008). This 

included an apparent past reluctance by sheep producers to adopt some long-established proven 

animal husbandry practices and technologies (e.g., effective vaccination programs), as well as 

situations where once effective practices had been neglected. There was also a lack of knowledge and 

understanding of some key production and biological fundamentals, especially around livestock 
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nutrition, animal health and sheep reproduction, and lamb survival (Coutts, 2007; Coutts 2008; Hunt 

et al., 2008; Hunt & Coutts, 2009). 

The SheepConnect program responded to these knowledge and skills gaps by giving attention 

to the following topic areas in its newsletter, field-days and group meetings: Drought management 

planning, practices and animal nutrition (including the implementation of drought-lotting), optimising 

flock reproductive potential, weaner sheep management, basic animal health knowledge on internal 

parasites and diseases, genetics, pasture selection and management, lice control and eradication, 

managing fly strike, (especially for those businesses ceasing mulesing); and financial benchmarking 

and business planning. Topics found to be the most valuable to producers and which led to greater 

understanding and adoption are summarised in Figure 1. 

 

Figure1. Number of producers citing their most valued topics delivered by the SheepConnect program 

Source: Coutts (2008) 

 

The survey findings indicated that around 40 percent of sheep producers’ production had benefited 

from changes made due to involvement in SheepConnect (Coutts, 2008). Figure 2 indicates that 

almost all SheepConnect group members (89%) had effected changes in on-farm practices as a result 

of being involved in the program. Over half (57%) of the industry-active respondents reported they 
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also made changes as a result of their involvement with SheepConnect. Interestingly, almost one 

quarter (24%) of the non-active (passive) respondents who had read program newsletters etc., 

implemented production changes as a result of SheepConnect (e.g., drought feeding strategies). 

Survey respondents across all groups showed a strong belief in the benefits of the program 

in the area of networking, group support and learning. Coutts (2008) found that respondents asserted 

that maintaining morale was a major benefit of the program during the drought, and was of vital 

importance to those growers who were the worst affected. The evaluation determined the program 

made a tangible impact on sheep producers on many levels. Coutts (2008) identified that the program 

contributed to capacity-building by maintaining cohesiveness in a time of extended hardship. It made 

significant and measurable impacts on practices and production on many sheep enterprises. The mix 

of program information meant that there was something for everyone, whilst continuing to provide a 

focus on the priorities for the state and industry (Coutts, 2008). 

Figure 2. Number of producers reporting they had taken action or made changes as result of 

involvement in the program.  
 

SheepConnect took a lead role assisting farmers with rational drought mitigation decisions 

using both passive (e.g., newsletters, newspaper articles and radio interviews) and interactive means 

(e.g., workshops, forums, demonstration sites and farm visits). The program introduced the concept of 

‘confinement feeding’ of sheep to Tasmania in late 2006 and sourced expertise from mainland 
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Australia to address specific technical needs at the beginning of the process. This system of 

supporting high-value breeding ewes through times of serious paddock feed scarcity became 

known as ‘drought-lotting’. This practice enabled those who applied it to maintain a stable core of 

ewes, and initiate flock recovery after the drought. SheepConnect worked with the TFGA to gain 

Australian Government support for a project manager and ‘seed’ funding for individual producers 

(up to $5,000/business). This led to the establishment of 30 drought-lots across the state (Coutts 2008, 

TFGA, 2009a), which provided demonstrations for producers to observe the technique in practice 

(Coutts, 2008). The evaluation revealed that SheepConnect was highly valued by participants across 

all stakeholder groups. On a scale from 1 (poor) to 10 (high), the service-sector and SheepConnect 

members rated the program’s importance an average of rating 8.7. The industry-active and non-active 

respondents rated the program’s efforts at 7.6 and 7.4, respectively (Coutts, 2008). These findings 

reveal SheepConnect is an established credible extension source in the Tasmanian sheep industries. 

 

2. Responding to failures in social service provision 

Mental health issues (depression, suicidal tendencies, anxiety etc.) are a tangible concern in many 

agricultural communities in Western society (Fraser et al., 2005). In their review of studies on 

farming populations in Australia, the United States, the United Kingdom, Europe and Canada, 

Fraser et al. (2005) concluded that there are many characteristics of farming that are potentially 

hazardous to mental health. However, access to appropriate levels of mental health services 

was characteristically poor in most farming regions. For the last three decades, Tasmania has 

consistently experienced suicide rates above the national average (DHHS 2008). There remains a 

higher rate of suicide amongst males in rural areas than in urban areas throughout Australia 

(Wesley Mission, 2000; Fleming, 2007). 

SheepConnect played an important role initiating and developing the psycho-social service 

capacity that now exists within rural regions of Tasmania (Coutts, 2008). SheepConnect had a 

direct role in the instigation and design of the Rural Alive and Well (RAW) program. The Program 

Coordinator was until recently a RAW board member. Therefore, RAW’s impact is also a measure of 

the broader impact of extension in building capacity and resilience. The original areas of focus were 
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the drought-affected Southern Midlands and Central Highlands municipalities, where local 

government leadership engaged with SheepConnect and other community stakeholders to research 

and advance innovative social service ideas to support farmers and communities during the drought. It 

has expanded since to encompass the Glamorgan and Spring Bay municipality on the east coast of 

the State. Combes (2009) identified a conspicuous deficiency in the accessibility of State government 

mental health services and limited presence of chaplains from church organisations in rural and 

regional Tasmania to meet these increased needs. 

RAW has been supported by a combination of Australian and Tasmanian Government funds, 

as well as by local corporate sponsorship. Since its inception in central and southern Tasmania, it 

has expanded to other areas of Tasmania. By 2009, RAW engaged some 663 local residents, 

cooperating professionals and business people, representing around 8 percent of the population 

of the Southern Midlands and Central Highlands municipalities (Combes, 2009). An evaluation 

undertaken by Combes (2009) reported that RAW service delivery had involved group education 

and development programs, individual and family counselling services, research into community 

needs, developing networks with cooperating service providers, community information sessions, 

community development activities, and extending knowledge, awareness and understanding of the 

RAW program. Combes (2009) also discovered that rural men and boys associated with the program 

responded most positively to the program when it was delivered in the context of other community 

events and ‘everyday activities’, or when the service was recommended by a trusted source (e.g., a 

known community member) or if appropriate follow-up occurred. 

The RAW service is mobile and goes out to where people are, instead of being office based. 

Combes (2009, p.4) explains that the efficacy of RAW has been based around “…its brokerage 

capacity to contract counsellors to provide sessions for adult men and adolescent boys who required 

assistance, but have not been able to locate these services within a reasonable time frame or in an 

accessible location within the public system”. The impact of RAW in reducing suicide rates in these 

districts is difficult to verify as official coroner’s statistics from 2008 onwards are yet to be reported. 

Personal observations made by the Senior Counsellor with RAW suggest that there was a marked 

reduction in suicide and life-threatening behaviour as a function of the intervention efforts (Vyv 
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Alomes, pers. comm., 22 January 2010). RAW has been become important institutional capital for the 

rural regions of southern Tasmania. It has filled a void of service access in these regions of the state. 

RAW has also contributed to the human and social capital of the district, through building coping 

strategies in the regional population. 

 

3. Contributing to development of state government and industry policies in relation to drought 

Coutts (2008, p.42) reported that SheepConnect “…has had significant input and influence on 

rural policy directions in Tasmania”. The Coordinator’s previous career experience interstate in 

working with rural industry through drought assisted the program to identify deficiencies in 

drought response and infrastructure amongst both rural industry organisations and the Tasmanian 

Government. As a consequence, the program was able to significantly influence the creation and 

development of a shared drought policy framework between the farming community, service 

providers, and Government – the Drought Taskforce, which had a direct linkage into the State Cabinet 

(DPIPWE, 2009b). This mechanism has served as a valuable industry-government interface. Some of 

its functions included: facilitating collaborative and cross-sectoral coordination of Government 

agency activities and initiatives impacting drought-affected rural communities, sharing information 

about relevant programs and proposals relating to health, education, economic development, 

agriculture, water, social welfare and inclusion, and business and finance; advising State Cabinet on 

the broader impacts of Government initiatives and policies and services that influence the social 

and economic fabric of drought-affected communities, advising Cabinet on effective drought 

management and recovery strategies for on-farm application, advising Cabinet on opportunities 

to build rural community capacity, and resilience to drought; and communicating information about 

government measures to rural communities, business and industries, as well as to other States and 

Territories (TFGA, 2009b, p.1). 

 

Discussion 

The roles and functions of extension as demonstrated in the SheepConnect case study are 

beyond boundaries traditionally expected of extension initiatives. In today’s environment, 
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most extension activities are expected to be project-based, and function within a relatively narrow 

and defined scope seeking a particular set of practice changes. SheepConnect was extended 

considerable liberty by its host agency, TIAR, and the program funders AWI, and allowed to be 

responsive to the local sheep industry’s determined priorities. Also, the structure of the program 

allowed vision, steerage and ownership by its sheep producer stakeholders who guided the extension 

effort via an industry advisory panel. Producer steerage was also exercised at the farmer small-group 

level within the program by participants being encouraged to provide the program with areas of 

learning they wished to pursue. Bartlett (2008) concluded that the most successful extension 

efforts operate in this manner, and have the end-users empowering the program, not the program 

attempting to empower or service the client group whose expectations and requirements may be 

incompletely understood. 

The adoption rates achieved in the SheepConnect program demonstrate the ongoing value and 

efficacy of extension in maintaining and building up core rural industry skills levels and as such 

adding to the human capital of the industry. Maintenance of capacity in rural industries and 

communities can be helped by having ongoing access to relevant adult education. Further, the 

presence of extension services allows for cyclical information and intelligence flow to researchers, 

as well as to industry and government policy makers who need to understand the core issues in 

an industry or community and how they might be resolved. There has been a weakening of the 

links between research and extension, and a loss of feedback from farmers to researchers as a result 

of cutbacks to production-oriented extension in Australia over the last two decades. The problem 

is worsened by the lack of processes to obtain private-sector feedback to public-sector researchers 

(Marsh & Pannell, 1999; Botha et al. 2007). Maintaining extension capacity is therefore a critical 

link in building sustained industry capacity and resilience.  

The prevailing paradigm in Australian agriculture of short-term projects may build capacity in 

the target group and in the operational staff engaged in those roles. However, hard-won investment 

efforts can quickly evaporate on the expiry of project contracts. Knowledge, skills, databases, and 

relationships between agencies and clients can be lost. Hunt et al. (2008) argued for long-lived 

knowledge bases to ensure the retention of important skills and knowledge for ongoing rural industry 
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competitiveness and sustainability. They also discussed how any given rural industry client base is 

neither homogenous nor static. This is consistent with observations on changes in human capital made 

by Moser (1998). Capacity can be lost if knowledge and skills are not revisited or reinforced, and 

capacity-building will not be sustainable if the appropriate institutional arrangements do not exist or 

are removed (Macadam et al., 2004). A shift in investment thinking by industry organisations 

and the public sector towards greater security of extension positions may help to promote 

enhanced capacity and resilience outcomes. The case study served to build on-farm knowledge, 

skills, and practice change. It also detected local issues of concern, and functioned as a catalyst 

to build local capacity to respond to those challenges (e.g., RAW, and the drought-lotting 

initiative). It also, made available to the rural industry and government, expertise and experience 

on drought and livestock management for policy development – the Drought Taskforce.  

This research displays how extension is vital to strategic human and institutional capital for 

assisting rural industries and communities to negotiate troubled times. This is supported by work 

conducted by Lamont (2008); Hunt and Coutts (2009) and Allsopp (2010). SheepConnect has 

demonstrated the importance of having readily available and effective extension capacity for 

deployment in times of rural industry crises or adversity. Coutts (2008) indicated that Sheep- 

Connect exercised facilitative leadership and acted as a catalyst in the resolution of industry problems. 

It also made a positive contribution to rural social capital via both its passive and interactive extension 

approaches during a most challenging time for these communities. Technical competencies remain 

important for extensionists. However, facilitative leadership that can enable stakeholders to mobilise 

into action at production system and community levels also requires due recognition by program 

developers and funding agencies. Also, effective analytical skills for problem identification and 

solving are important to a modern extension project which has to operate in system and community 

contexts. It is this suite of skills that needs to be further developed in extensionists if they are to 

become more effective in capacity and resilience building within their sphere of operations. 

After three years of drought it is likely the Tasmanian sheep industry and its communities 

are probably less resilient now than in the earlier pre-drought time period, but this must be understood 

in context. Resilience from the perspective of produced capital has suffered, as indicated by the poor 
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financial impact of the drought on farm businesses discussed earlier in the paper. Drought also brings 

with it a reduction in natural capital, with degradation of improved and native pastures over its course. 

However, the adoption of ‘drought-lotting’ techniques allowed persons using this strategy to mitigate 

some of the negative impacts on natural capital by preventing overgrazing of pastures. The described 

capacity building efforts of SheepConnect have made affected communities more resilient by 

bolstering human capital stocks through building knowledge and skills to adapt to adversity (i.e., 

management of stock through drought). SheepConnect group meetings and seminars enhanced 

interactions and networking amongst affected farmers and graziers thereby adding to social capital. 

The program developed institutional capital with drought-counselling services and contributed to 

the development of an industry related policy framework that did not exist. Discussion around the 

greater value and efficacy of extension in the RD&E mix is of particular relevance to the Australian 

sheep industry. The funding of sheep RD&E capacity in Australia is under threat as the national flock 

continues its decline to levels not observed since the First World War (ABARE, 2008; Curtis, 2009). 

This decline translates into reduced financial resources from industry levy and matching government 

contributions. Similar declines in industry and commercial investment have been observed in the 

downward spiral in the United States sheep industries over the last few decades (Thomas & Miller, 

2001). Innovation in the future institutional structures for RD&E service delivery are necessary. The 

greater value of extension’s contribution to rural industry and regional capacity and resilience needs 

to be considered. 

Withdrawal from rural industry and community extension leaves governments with a reduced 

capacity to implement policy or public good initiatives in regional Australia. It also leaves rural 

industries at a strategic disadvantage in terms of skills maintenance and future productivity gains. 

Federal, State and Local Governments may need to consider new innovative partnership relationships 

with rural industry Research and Development Corporations, regional universities and private sector 

service agencies to make further progress towards the aspirations of resilient rural industries and 

communities. 
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Conclusion 

The case study established that over seven years of industry-sponsored extension investment, the 

SheepConnect-Tasmania program has built capacity in farmer and grazier on-farm skills, aided in 

the development of pyscho-social support services for rural communities, and played a catalytic role 

in policy innovation for the extensive grazing industries and State government. Extension working 

in a facilitative role can have a beneficial impact that far exceeds that created by simply achieving 

minor changes in on-farm agricultural production or natural resource management practices. 

Extension is a key mechanism that can contribute to many of the different dimensions of resilience. 

Industry-resourced, institutionally-based extension resources (i.e., SheepConnect), ensure that 

practices and skills essential for overall industry competitiveness and stewardship of natural resources 

are not lost by stakeholders over time. Maintaining a core extension connection with rural industries 

coupled with linkages to institutional research and development capacity, provides an opportunity for 

the RD&E feedback loop to function effectively and reliably provide a structure for continuous 

industry improvement. The role of extension and the placement of extension services in Australia 

needs to evolve to a new paradigm that fosters the resilience of rural industries and their communities. 
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Abstract 

The business of agricultural research, development and extension (RD&E) has undergone 

considerable change in Australia since the late 1980s, moving from a domain largely dominated by 

government departments to a situation of multiple actors, and where rural industries now directly 

contribute funds towards RD&E efforts. However, the transition has not been without impacts on the 

overall agricultural RD&E agri-food capacity of the nation, and there are now indications of reduced 

capacity and slowing productivity gains in certain sectors. If not addressed, there is the risk that the 

future resilience of industries could be threatened, affecting parts of the Australian economy and 

compromising Australian contributions to global food supply on export markets and a slowing o 

agricultural innovation. There are also comparable divestment trends and the loss of capacity and 

risks to future resilience of agricultural systems in other developed nations. Importantly, research and 

extension are discussed as interdependent partner disciplines, and that the separation of the two has 

deleterious effects on capacity and resilience building. The authors investigate, through six case study 

institutions, organisational innovations that may provide direction towards the future restructuring of 

agricultural RD&E effort in Australia. These insights have application to both the Australian and the 

international reader, warning about the consequences of reduced investment in agricultural RD&E, 
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and learning about how research and extension can transition from traditional public sector models 

to systems that have greater flexibility and, importantly, ownership by the industries themselves. 

 

Introduction 

This paper reflects on the journey of the research, development and extension (RD&E) sector in 

Australian agriculture since the late 1980s. It provides an insight into the transition from a system 

dominated by public sector agencies to a position where rural industries partner with government via 

legislative arrangements and through which they then manage investments around RD&E effort. It 

analyses those changes and reflects on their impact on the capacity and resilience of Australian 

agriculture, and then discusses the current and future repositioning of RD&E. The authors approach 

agricultural research and extension as interdependent partner disciplines. In Australia, government 

policies have resulted in continuous and cumulative reduction in the role of public sector RD&E since 

the late 1980s. RD&E has also become the domain of a variety of actors from the private sector and 

non-government institutions, e.g. universities and farmer agencies. 

The Australian agricultural sector is a key employer and export earner for the Australian 

economy. In 2009–10, the gross value of agriculture, forestry and fisheries was $43.6 billion, or 3.0% 

of Gross Domestic Product (GDP) (Australian Senate, 2012). Approximately 327,000 people or 3.0% 

of the workforce are directly involved in the agriculture, forestry and fishing industries. Another 

one-in-six Australian jobs (around 1.6 million) are involved in ancillary occupations arising from 

agribusiness e.g. food processing and manufacturing (Australian Senate, 2012). Australian agriculture, 

forestry and fishing industries contribute substantially to the economies of rural communities and to 

environmental stewardship of regional Australia (Australian Government, 2013). It is now also being 

appreciated in Australia that agricultural RD&E investments are critical drivers for achieving 

productivity gains essential for agricultural industry viability and the ongoing production 

of safe and affordable food both domestically and internationally (Australian Government, 2013). 
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International drivers 

RD&E in Australian agriculture cannot be discussed in isolation from what has happened in 

agriculture globally. Australian agriculture has become increasingly internationalised since the 1980s 

and has become inextricably linked to the influences of globalisation, international trade agreements, 

and international politics (Josling, 1998; Skogstad, 2008; Vanclay, 2003; Vanclay and Lawrence, 

1995). Consistent with these trends, agricultural policy in Australia has undergone a paradigm shift, 

changing from a situation that involved a high level of government intervention and support, to a 

more competitive market-based model (Botterill, 2003; Vanclay and Lawrence, 1994). Australian 

agriculture in the 21st century operates in the sphere of what can be described as both competitive 

and globalised market paradigms, i.e. where governments restrict their roles to assisting farm 

businesses that are competitive in the market place; and where agriculture must function in an 

internationally politicised environment, on a global playing field amidst agreed rules and regulations 

around food quality, safety standards, intellectual property rights and negotiated access arrangements 

(Josling, 1998). 

Since the 1980s, Australian agriculture has transformed from a principally dependent model 

characterised by single-desk marketing arrangements, set prices for commodities, tariffs, production 

quotas, and restrictions on entry; to a relatively deregulated environment with limited government 

support and intervention (Balderstone et al., 1982; Botterill, 2003; Vanclay, 2003; Vanclay 

and Lawrence, 1995). This paper will argue that even though the reforms of the 1980s and 90s were 

defensible, and have delivered to Australia a more competitive agricultural sector internationally 

with lower burdens to taxpayers (Australian Government, 2013; Botterill, 2003); there has been a 

detrimental impact on agricultural RD&E, and this issue requires review and reform. 

Past reforms to the RD&E system in Australia Australia is a federation of States and 

Territories and the governments in these various jurisdictions have traditionally shared the investment 

burden in agricultural RD&E with the Australian Federal (Commonwealth) Government (Core, 2009). 

In the decades after World War 2 up until the early 1990s, agricultural development was a public 

policy priority in Australia, and agricultural institutions and RD&E effort grew, both in terms of scale 

and professional expertise (Cary, 1998; Williams, 1968). In addition to research, the period from the 
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late 1960s through to the late 1980s also saw significant expansion in State and Territory 

Governments providing agricultural extension services. Over these two decades innovations in 

extension practices emerged and looked beyond simply production attempting to resolve more 

complex natural resource and socio-economic issues within rural industries (Bawden, 1992; Ison et 

al., 1997; Packham et al., 1988; Packham, 2011; Pannell et al., 2006; Prager and Vanclay, 2010; Van 

Beek and Coutts, 1992; Vanclay, 2004; Vanclay and Lawrence, 1994, 1995).  

The economic and structural reforms of the 1980s moved Australian agriculture from a 

complex array of government interventions (e.g. price support, subsidy and quota systems) to one of 

the least supported farming sectors in the world (Botterill, 2003). Australian Government policy 

persuaded rural industries to begin to invest in their own RD&E as opposed to relying solely on State 

Governments or the Commonwealth. In the early 1990s, the Australian Government instituted various 

agricultural ‘‘Research and Development Corporations’’ (RDCs) (Core, 2009). These agencies collect 

industry levies which are matched dollar-for-dollar with Commonwealth funds, up to a defined limit 

of 0.5% of gross value of industry production for agricultural RD&E. They were instituted to deliver 

tangible outcomes to industry and the nation, which was a shift from an outputs focus that was centred 

on scientists previously directing where research and development was undertaken. The new aim was 

to pass the priority setting and fund allocation to industries (Kerin and Cook, 1989; Wallis, pers. 

comm., 3 October 2012). In addition to the RDCs, industry centres of excellence in research 

– Cooperative Research Centres (CRCs) – were also created, and were aimed at bringing together the 

best in their fields from both the public and private sectors to work on priority scientific issues (Core, 

2009). 

As industries and the Commonwealth took a greater role in RD&E, the State Governments 

saw an opportunity to divest from these services and began to withdraw as traditional providers of 

production-orientated RD&E services to agriculture (Core, 2009; Hunt and Coutts, 2009; Marsh and 

Pannell, 2000; Mullen, 2010a; Mullen and Orr, 2007; Vanclay, 1994; Watson, 1996). Recent 

estimates indicate that public investment in agricultural RD&E in Australia has been static for around 

two decades, and declines in the rate of gain in agricultural productivity are beginning to be observed 
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as a result (Australian Government, 2013; Mullen, 2010a; Hughes et al., 2011; Mullen, 2012; Sheng 

et al., 2011). 

With State Government investments in continual decline, the rural sector has seen the 

appearance of multiple actors in the agricultural RD&E landscape. It has led to opportunities for 

private enterprise with some former state departmental officers establishing their own advisory 

services, especially in more densely populated farming regions (AHRSCAFF, 2006). Several farmer-

based agencies (e.g., the Kondinin and Birchip groups) have also established themselves in providing 

agricultural RD&E services in different regions of the country (Hunt et al., 2012a). However, an 

assumption held by policy makers that the private sector would sufficiently fill the gap left by the 

public sector exit across Australia’s farming regions has proven to be over-optimistic, with evidence 

of failures in service provision of RD&E services (Cary, 1998; Fulton et al., 2003; Hunt and Coutts, 

2009; Hunt et al., 2011; Vanclay, 2003). Governments in some jurisdictions still provide production 

orientated expertise in RD&E, but these are largely diminished in terms of capacity across almost all 

industries compared to previous decades (Hunt et al., 2012a). 

It must be remembered that agricultural industries are dynamic entities, they ebb and flow 

with changes in prosperity, sometimes expanding, and other times contracting. The conversion from a 

dependent to a market-orientated paradigm facilitated major changes in the fabric and disposition of 

farming enterprises in Australia. Prime examples of this are the contractions observed in the wool and 

dairy industries since the 1990s. The wool industry’s price stabilisation scheme failed, and the dairy 

industry was deregulated, providing exposure to genuine market forces for both of these sectors 

(Davidson, 2001; Vanclay, 2003). Consequently, these industries no longer exist in many regions 

where they previously dominated. Maintaining specialised RD&E services in regions that have 

transitioned into completely different agricultural industries, or where the former industries have 

regressed to isolated pockets, is not defensible. 

In response to the rationalisation of RD&E resources nationally, interstate cooperative 

frameworks on agricultural RD&E are currently being developed for the different sectors of 

Australian agriculture (PIMC, 2010). Many jurisdictions are reducing their support for RD&E in 

industry areas where there is no corresponding co-investment. The exception to this is where there 
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might be additional public benefit outcomes (Barlass, pers. comm., 5 September, 2012, National 

Horticulture Research Network meeting). This means that many small or developing rural industries 

may not have RD&E support from State or Territory governments as they are simply too limited in 

size to undertake co-investment. Declines in public sector investment in agricultural RD&E have also 

been experienced in many of the world’s developed nations as governments shift their investments 

into other areas of their economies. However, there are other formerly developing nations who are 

taking a different path (Alston et al., 2010); these will be introduced in the next section. 

 

International trends with agricultural RD&E 

The trends in public sector agricultural RD&E investment in Australia have also been evident in 

numerous western economies (Alston et al., 2010; Ameur, 1994; Bloom, 1993; Cary, 1998; Milburn 

et al., 2010; Rivera, 1993, 2000). In the 1981 to 2000 period, Alston et al. (2010) quoted an average 

annual negative growth rate for Australian agricultural RD&E at 0.53%. In the US from 1900 to 1970, 

agricultural RD&E investment grew by an average of 4.99% per annum; however, from 1970–1990 it 

reduced to 1.74% annually, and from 1990 to 2007 to 0.99%. From 1981 to 2000, French investments 

in RD&E declined by nearly 7% annually, Japanese 2.43% and British 1.36% (Alston et al., 2010). 

In 1987, New Zealand ceased its responsibilities for agricultural extension leaving it entirely 

up to the private sector (Cary, 1998). Britain, France, the Netherlands and Germany have also largely 

devolved their extension responsibilities to the private sector (European Commission, 2012; Fulton et 

al., 2003). 

In the UK, Alston et al. (1997) and Leaver (2007, 2010) cite a shift from applied science and 

extension towards basic science research, as government has directed public sector funds towards 

universities and away from the former departmental structure of service delivery. In a 2010 report of 

the All-Party Parliamentary Group on Science and Technology in Agriculture, Leaver advises that 

‘‘the agricultural (including horticultural) R&D pipelines in the UK necessary to deliver innovation 

and new technology have been successively weakened over the last 25 years’’ (Leaver, 2010, p.5). He 

also warns that the consequence of concentrating public sector funding on basic research has led to a 

substantial loss of scientific expertise in applied agricultural research. Government, universities and 
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research institutions became focused on research indices that saw them target research that would 

have the best fit at the high-end of academic league tables, and thus would deliver increased funds and 

reputational gain to the respective institutions. This has led to research with no particular application 

or use in view, and created ‘silos’ of research activity which tended to look increasingly inwards. 

This, combined with the loss of the UK’s publicly funded Agricultural Development Advisory 

Service (ADAS), was very damaging to research pipelines (Leaver, pers. comm., 2012). Similar lines 

of fragmentation are also being observed in the agricultural systems of many other European nations 

(European Commission, 2012). 

In North America, specifically Ontario, Canada, the reduction in the farming population (to 

around 2% of the population), the resultant loss of political leverage, and incapacity to demonstrate 

cost-benefit, were seen as reasons for government to effectively hand over extension to the private 

sector in the early 2000s (Milburn et al., 2010). The same loss of political strength and influence has 

been observed in Australian rural industry over the last few decades as fewer people are engaged in 

the business of agriculture (Lockie et al., 2006; Vanclay, 2003). 

All of these changes in agricultural RD&E systems occurred in an era when governments in 

western democracies committed themselves to economic rationalist thinking, and were assured that 

their nations had attained an abundance of food security. Consequently, they saw benefit in shifting 

investments into non-agricultural areas (Alston et al., 2010; Skogstad, 2008). Conversely, other 

nations, for example China, India and Brazil, have since the 1990s expanded and enhanced their 

agricultural research and extension sectors with annual growth rates of 6.7%, 6.95%, and 1.66% 

respectively (Alston et al., 2010).  

 

Understanding the consequences of under investment in RD&E 

The value proposition associated with justifying the investment of public funds in agricultural RD&E 

remains a challenge – it is not a convenient and closed experiment. It remains a complex environment 

where the combined impact of research and development inputs, and the lag times in adoption of  

different technological or systems innovations are not always immediately understood (Alston et al., 

2010; Evenson, 2001). In Australia, there is a plethora of literature (some published and much 
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unpublished reports held within RDCs), around the impact of specific RD&E projects, but there are 

few longitudinal economic assessments on the net benefit of agricultural RD&E to the nation. Mullen 

and Orr (2007) assessed the combined public and private investment from 1918–2003 and determined 

a benefit to cost ratio of 12.2:1, an internal rate of return of 16%, and a sustained productivity growth 

of 2%. However, perhaps the most appropriate place to look for further evidence of impact of 

investment and the downstream consequences is the global engine room of agricultural RD&E, the 

USA, a nation which individually accounts for nearly 20% of the total global RD&E investment in 

agriculture (Alston et al., 2010). Alston et al. (2010) explain the longitudinal benefits of RD&E 

investment at numerous levels. They discuss how agricultural RD&E effort, in accompaniment with 

associated engineering developments; and demand pull from other sectors, has since the 19th C 

freed up the relative proportion of the US population directly engaged in agriculture. This has allowed 

that workforce to be used to develop other areas of the economy. RD&E can also be demonstrated 

to have reduced operational costs within farm enterprises and lifted overall national agricultural 

productivity, adding to the national terms of trade, reducing food costs, and providing many 

flow-on benefits in technologies and scientific advances to many developed and developing nations 

globally. They discuss how from 1949–1990, US agriculture has delivered average annual 

productivity growth rates of a little over 2% annually, and returns on investment of around 18:1. 

However, since the 1990s US agriculture rates of productivity gains have slowed down to the 

order of 1% (1990–2002) (Alston et al., 2010). Alston et al. (2010) demonstrated that the slowdown 

in rates of productivity growth was linked to declining growth in public sector RD&E investment 

which first started in the 1970s. Slowdowns in rates of productivity gains in certain Australian 

agricultural industries have also been observed recently, and is being linked to the declining 

investment story that began in the late 1980s and early 1990s (Core, 2009; Mullen, 2010a, 2010b; 

Mullen and Orr, 2007).  

This brings into discussion the issue of lag times in the realisation of the benefit of RD&E 

investment. The dividends from agricultural RD&E are not always obvious in the short-term but have 

a delayed impact and an often extended legacy in an economy (Alston et al., 2010; Mullen, 2012; 

Mullen, 2010a, 2010b; Mullen and Orr, 2007; Productivity Commission, 2011). Alston et al. (2010) 
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cite a number of well-documented US examples that indicate lag times of perhaps 15–35 years before 

the full dividend of technical or systems innovation is achieved. The Productivity Commission has 

similarly reported in relation to Australia (Productivity Commission, 2011). Conversely, the results 

from divestment in RD&E will have sustained negative consequences decades onwards emphasising 

the need for ongoing effort to enhance agricultural productivity gains given future global challenges 

around increasing world population, increased food demand from a rising middle class in Asia, 

pressures on natural resources (especially access to affordable water and vital crop nutrients such as 

nitrogen and phosphorus); and the yet to be fully understood effects of climate change (Alston et al., 

2010; Australian Government, 2013; Cribb, 2010; D’Occhio, 2011; Foresight, 2011; Leaver, 2010; 

Moir and Morris, 2011; Mullen, 2010a, 2010b; OECD-FAO, 2012; Van Braun, 2007). 

The Australian Federal Government is now recognising the issue of reduced rates of 

productivity gains in certain sectors of Australian agriculture (Australian Government, 2013), and that 

productivity gains are critical if Australian rural industries are to remain competitive in often distorted 

global markets, especially since 2009 with a relatively high Australian dollar on world currency 

markets. Productivity gains are therefore being seen as essential for the survival and progression of 

rural industries and their communities, for providing affordable and safe food domestically; and 

as a consequence of Australia being a significant exporter of various agricultural commodities, also 

having an influence on the price of food in the global market place. Affordable food in global markets 

translates into alleviating suffering in developing nations and promoting international stability and 

security. It has been estimated that Australia (which has a population of 23 million) is currently 

producing enough food to sustain over 60 million people (PMSEIC, 2010). 

 

Approaches for understanding the construct and function of RD&E systems 

The analysis of RD&E systems is not simple as there are many variations upon structure, participants, 

funding, and benefit outcomes i.e. whether public, industry (sometimes called ‘club’ interests), 

and private. The following two frameworks will be used to aid in a discussion of both the current state 

of the Australian agricultural RD&E system as well as to assess a set of case studies which provide 
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insights into what has occurred in both Australia and other developed nations in agricultural RD&E 

systems, and to discuss possible reform options. 

 

Innovation structures 

A model to explain the construct of agricultural RD&E systems was developed by Röling and Engel 

(1991) and expanded by Rivera et al. (2005) (Fig. 1). Agricultural Knowledge and Innovation 

Systems (AKIS) help to describe the various stakeholder blocks, and interactions between them in the 

‘‘generation, transformation, transmission, storage, retrieval, integration, diffusion and utilisation 

of knowledge and information, with the purpose of working synergistically to support decision 

making, problem solving and innovation in agriculture’’ (Röling and Engel, 1991). Imbalances, 

blockages or excision of capacity at any of the points in the system, will have consequent effects on 

innovation and adoption outcomes. 

 

Fig. 1. Agricultural knowledge and innovation systems. (Source: Rivera et al. (2005)). 

The discussion will use AKIS as the foundation for understanding the different interests involved in 

the innovation system.  
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The seven features of effective innovation systems 

Delving further into innovation systems, any proposed reorganization of the agricultural RD&E in 

Australia requires creation and application of effective knowledge development and adoption systems. 

Bergek et al. (2010), describe seven features that effective industrial innovation systems exhibit: 

 

1) Knowledge development and diffusion: This is the heart of the innovation system and has an 

outcome with either the learning or adoption of practices, and technologies by industry 

stakeholders. Any influences that either positively or negatively impacts knowledge creation, 

development and diffusion of advances into industry will either enhance or degrade the 

innovation system. 

2) Search and identification of opportunities: Opportunities rarely present themselves in a clear 

and transparent way, especially with technologies that disrupt existing technological 

knowledge or paradigms. Identification and pursuit of viable opportunities is central for 

innovation. Having the right people and processes in place to identify opportunities, 

support investment in research and development, and advance them through to fruition is 

pivotal for innovation. 

3) Entrepreneurial experimentation and management of risk and uncertainty: Entrepreneurial 

uncertainties are a fundamental feature of technological and industrial development and are 

not limited to early phases in innovation, but are also a characteristic of later phases as well 

(Rosenberg, 1976, 1996). Particularly with the sciences, not every investigation can be 

guaranteed to yield benefits, let along findings that can be progressed and applied in 

industries. Effective communication channels between end-users and researchers is therefore 

essential in minimising the risks associated experimentation and eventual adoption. 

4) Market formation: Innovations may initially be poorly adapted for fitment when first 

introduced. Effective innovation systems possess adequate development and refinement 

processes to modify practices or technologies to a stage where they are accepted in the market 

place. This includes not just the acceptance of technological innovation, but also ideas, or 

systems innovations. 
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5) Resource access and mobilisation: This area includes issues such as the ability to finance 

investments or to create efficient production systems and to recruit appropriately trained staff. 

This could be a significant limiter in smaller economies or industries. 

6) Legitimation: This is effectively the social licence to operate and embed new knowledge, 

systems or technologies. Legitimacy also influences the function and influence on the 

direction of search for new opportunities.  

7) Development of positive externalities: This constitutes the positive ‘spill-over’ effects from 

the innovation, in terms of produced, human, social or natural capital values.  

 

Used by the European Commission in its own analysis of the EU’s agricultural RD&E sector, Bergek 

et al. (2010), provide a credible way forward to systematically analyse and evaluate the state and 

trends of innovation systems.  

 

Selected organisational models for delivery of agricultural RD&E 

The legacy paradigm of Australian public sector RD&E services is well understood, though today 

many of these older, service delivery models are now either dismantled, or severely altered. Since the 

2000s the RD&E effort has increasingly been resourced under the auspices of the RDCs. However, it 

must be understood that the RDCs operating in Australian agriculture/horticulture do not directly 

carry out RD&E activities. They are brokers of industry levies and matched government funds. They 

allocate funding to private organisations, government agencies and universities according to 

determined priorities and the capacity of those entities to deliver. By and large, RDCs do not possess 

their own research or extension staff, though they do employ professionals with skills in these areas to 

assess, oversee and coordinate projects awarded to different agencies. The RDCs have generally acted 

via public or private providers to deliver RD&E services. Changes in public sector organisations or 

the viability of private sector providers can therefore have an influence on the effectiveness of the 

operations of the RDCs. RDCs often rely heavily on State departments of agriculture to deliver their 

programs, as this is where the residual expertise and infrastructure has historically lain. 
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The CRCs must also be considered in their role in the RD&E mix. Their nature and 

construction has meant that they generally possess little front-line extension capacity, and generally 

rely more of passive means associated with science communication activities, e.g. published material, 

scientific papers, websites and media releases. Like the RDCs, the CRCs have also relied heavily 

upon extension assets within the State government departments or private providers to extend their 

findings. The generation of new science and technologies in isolation of effectively-linked extension 

infrastructure can mean potential returns on research investments are reduced (Anderson and Feder, 

2004). 

To construct future vehicles for creating, sustaining and delivering agricultural RD&E, 

industry and public policy makers may need to look beyond traditional government departmental or 

commercial private sector models. This paper will not evaluate the US Land Grant Universities 

system, known as the US Cooperative Extension Service as this is widely documented elsewhere 

(USDA, 2012, 2005; Williams, 1968); however, some aspects of the system will be discussed in Case 

study 2: The Tasmanian Institute of Agriculture. There will be a focus on selected desk-top case 

studies drawn from Australia, New Zealand, Britain and Demark – principally of non-government 

RD&E institutions, such as industry-funded organisations, quasi-government agencies, as well as 

specific institutes established in universities. These selected case studies are being used as they reflect 

real-life examples that demonstrate a suite of agricultural innovation structures, with differing 

functions, from a range of cultural and political backgrounds. Through understanding how these 

institutional RD&E agencies are resourced, organised and operated; ideas for the formulation of 

effective and sustainable structures for agricultural RD&E in Australia may be possible. 

 

Case study 1: The Australian sugar industry – Sugar Research Australia 

For over 100 years, the Australian sugar industry has invested in and largely directed its own RD&E 

capacity. The Bureau of Sugar Experiment Stations (BSES) was established as a statutory body under 

the Queensland Government in 1900 and remained as such until 2003 when it was corporatised to 

become an industry-owned company, BSES Limited. This agency has historically received a portion 
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of its finances from levies on sugar growers and millers, with the remainder from the Queensland and 

Australian Governments. Its initial inception was to resolve difficult pest management issues in the 

industry, but over the decades it evolved to undertake plant breeding, agronomy, bio-technologies and 

until recently engineering-related RD&E (Hunt et al., 2012b). In the early 2000s, BSES employed 

over 300 personnel but adopted a leaner business model over the last decade and in early 2012 had 

180 staff (Armistead, 2012; Hunt et al., 2012b; Welsman, 2011). Other agencies until recently 

in the sugar RD&E complex were the Sugar Research Limited (SRL), which historically worked with 

mill engineering, and the industry RDC - the Sugar Research and Development Corporation (SRDC). 

For much of the 2000s, BSES was unable to negotiate sufficient voluntary levy arrangements 

with industry, putting it under serious financial pressures (Hunt et al., 2012b; Welsman, 2011). Recent 

reforms have seen a consolidation of the various sugar RD&E bodies into a single industry-owned 

corporate entity, Sugar Research Australia (SRA) (Sugar Poll, 2013; Welsman, 2011). This has been 

done to reduce costs, streamline administration, and enhance stakeholder direction of research and 

extension work (Welsman, 2011). SRA is registered as an industry-owned company (IOC), backed by 

a compulsory levy of 35 cents per tonne of sugarcane, to be paid equally by growers and millers (i.e. a 

total of 70 cents per tonne). 

This laudable advance does have some shortfalls. Restructuring saw the new entity shed much 

of its extension arm (Armistead, 2012). The agency’s extension capacity is being reduced to a largely 

non-field entity within the new research body, and will be dedicated to specific training of industry 

stakeholders and general science-communication activities (Hunt et al., 2012b; Welsman, 2011). Most 

of the extension effort will now be conducted by mill-associated Cane Productivity Services (CPS) 

officers – which had previously been a form of locally-supported extension in the industry. Arguably, 

there has long been a costly over-servicing of the Australian sugar industry with two tiers of extension 

agencies in the industry, i.e. BSES extension staff and individual mill CPS field officers. Ironically, 

many of the retrenched BSES extension personnel are now working with the CPS’s in extension 

service roles – thus there have been no net savings to industry. The new model will however, see 

R&D centred in one agency and in-field extension services spread across local CPS agencies, or 

attained using commercial consultants where they are available. Concerns have been expressed about 
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the weakening of linkages between research and extension in Australian sugar (Hunt et al., 2012b; 

Wallis, pers. comm., 26 September, 2012). 

 

Case study 2: The Tasmanian Institute of Agriculture 

Tasmania is an island state of Australia and lies around 300 km south of the Australian mainland in 

the 41–43°S latitude range. It is highly rural and regionalised with around 60% of its population of a 

little over 500,000 living outside its capital, Hobart (DHHS, 2008). Dominant agricultural industries 

include dairy, annual and perennial horticulture, beef production, wool, and sheep meats. Compared 

with other Australian states, it is characterised by a dispersed population and a proportionally greater 

reliance on revenue from rural industries, approximately 7% of gross state product (TIA, 2012). The 

Tasmanian Institute of Agriculture (TIA) is a joint venture of the University of Tasmania (UTAS), 

and the Tasmanian Government’s Department of Primary Industries, Parks, Water and Environment 

(DPIPWE). In 1997 reform measures in the State Government, and rationalisation pressures with the 

School of Agriculture in the University of Tasmania, resulted in the development of a joint venture 

partnership to service the research needs of Tasmanian agriculture. Since 2009, TIA has also 

incorporated the former government DPIPWE extension staff into its ranks (Hamilton and Hamilton, 

2010; TIA, 2012). 

TIA has around 140 staff members as well as around 100 postgraduate students and a range of 

honorary academic staff, and manages a research portfolio in excess of AUS$14 million, the majority 

of which is sourced from external funding providers, including the RDCs (Hamilton and Hamilton, 

2010; TIA, 2012). Its RD&E capacity is organised into six specialist centres, Dairy, Vegetable, 

Perennial Horticulture, Extensive Agriculture, Food Safety, and a School of Agricultural Science 

(TIA, 2012). It also has expertise in thematic areas of Value Chains, Climate Change, and Science and 

Society (Hamilton and Hamilton, 2010; TIA, 2012). The fact that Tasmania is an island state makes 

UTAS not just a state university, but also effectively a regional hub of education and service delivery. 

It has three main campuses (Hobart, Launceston and Burnie), and several associated research facilities 

inherited from DPIPWE (TIA, 2012). TIA is the only Australian institution that resembles aspects of 
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the US Cooperative Extension System. Like the US system, TIA undertakes integrated functions of 

teaching, training, extension and research. Hamilton and Hamilton (2010) assert that TIA has been 

able to establish a degree of independence from both university and government whilst continuing to 

satisfy the needs of both. The evidence that TIA has endured and its business has grown demonstrates 

the success of the model. They also suggested that farmers, competitors and collaborators consistently 

expressed goodwill towards TIA, indicating that it has a strong and positive reputation in the 

Tasmanian agricultural sector, but emphasise that it will need to build on this reputation, continue to 

secure financial resources, and maintain strong services delivery to create a successful future 

(Hamilton and Hamilton, 2010). 

 

Case study 3: The McKinnon Project 

Based at the University of Melbourne’s Veterinary School at Werribee on the outskirts of Melbourne, 

the McKinnon Project is a recognised leader in sheep and beef consultancy both in Australia and 

internationally. The McKinnon Project was established in 1982 with the specific aim of improving the 

productivity and profitability of sheep flocks and beef herds for southern Australian production 

regions. Its core functions include education, research and whole farm consultancy for the extensive 

livestock industries. McKinnon has been involved with investigations into the live sheep export 

business, as well as various productivity programs funded by the animal industry RDCs. The project 

also offers fee-for-service consultancy services to agribusiness.   

It has been instrumental in establishing new scientific findings related to livestock production, 

and cementing in place new production doctrines via their extension-consultancy efforts (Hunt et al., 

2008). Larsen et al. (2002) in their work with Australian wool growers felt that McKinnon was able to 

successfully develop participatory models of research that identified important problems and research 

priorities. McKinnon have also established strong linkages between researchers, program consultants 

and innovative farmers. As a consequence they were able to deliver properly designed and relevant 

research and extension packages that improved the profitability of participants. McKinnon has proven 

to be a sustainable program that has been, for the most part, revenue positive through their paid 

consultancy arrangements. McKinnon’s presence has ensured the retention and availability of high-
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level intellectual property to southern Australian animal industries by maintaining a small 

multidisciplinary team at a time when many State Governments were withdrawing from service 

provision. It has played a vital role in keeping production system knowledge alive and up to date 

(Counsell, pers. comm., 2008). 

 

Case study 4: The UK Agriculture and Horticulture Development Board (AHDB) 

The Agriculture and Horticulture Development Board (AHDB) in the United Kingdom describes 

itself as an evidence-based agency dedicated to RD&E for subscriber industries in agriculture and 

horticulture. Rural industry stakeholders established the organization in 2009 to resolve issues around 

market failure in public and private sector RD&E to agricultural and horticultural industries in 

the United Kingdom (Leaver, 2010). They undertake research and development and farm-level 

knowledge extension. They also provide market information for producers, assist in supply chain 

transparency, undertaking product branding, delivering marketing activities and working to maintain 

and develop export markets. 

The organisation is funded by statutory industry levies, and supports throughout the different 

jurisdictions of the UK, the meat and livestock industries, dairy, horticulture, and in vegetables – 

potatoes. Its limitation is that it has a modest budget of around £20 m and not all producers are 

satisfied with the payment of statutory levies (Leaver, 2010; Leaver, pers. comm., 2012). 

The AHDB is organised around sector-specific advisory committees comprised of industry 

stakeholders that set strategic priorities and recommend levy rates. Leaver (2010, p. 13) states that: 

 

‘‘The AHDB has an important role in providing leadership to the industry in the coordination 

of agricultural research; firstly at policy level by working together with public and private 

sectors to develop R&D policies aimed at improving agricultural productivity 

and competitiveness; secondly at the implementation level in ensuring the individual levy 

bodies are collaborating with public and private sectors in funding relevant applied 

research; and thirdly at knowledge exchange level by continuous monitoring of the R&D 

pipelines between research and practice to identify weaknesses and develop collaborative 
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solutions.’’ 

 

However, Leaver (pers. comm., 2012) has reservations about the efficacy of the system: 

‘‘Whilst the formation of AHDB and its board has led to a more strategic approach to RD&E 

the six advisory committees still operate somewhat independently, each with its own board 

which does not appear to be an efficient way of operating. Each sector body differs in the 

emphasis given to R, D and E and consequently are staffed differently.’’ 

 

Despite its shortcomings, the agency does appear to be partly addressing apparent service failures 

subsequent of the retreat of publicly supported applied RD&E. 

 

Case study 5: The Agricultural Crown Research Institutes (AgResearch, and Plant and Food 

Research) of New Zealand 

The New Zealand Crown Research Institutes (CRIs) consist of eight scientific bodies formed in 1992 

as a consequence of major reforms in the country’s science and agricultural sector. They were created 

from the elements of the former government Department of Scientific and Industrial Research (DSIR) 

and sections of various other government departments. The two agricultural production-focussed 

entities are AgResearch, and Plant and Food Research. AgResearch deals with livestock-oriented 

science, whilst Plant and Food Research provides research and development that adds value to New 

Zealand’s fruit, vegetable, broadacre and food processing industries. These, like the other science 

CRIs, are quasi-government corporatised research entities. To support them, the New Zealand 

Government passed the Commodity Levies Act under which industry groups were given authority to 

impose mandatory levies to fund sector-specific research and market development activities (Alston et 

al., 1997). The CRIs became centres of science excellence and would be forced by government policy 

to develop a public market for their R&D services (Alston et al., 1997). 

CRIs were effectively given a charge to become financially viable and to operate on 

commercial lines. According to CRIT (2010), in a review of the CRIs, this past policy imperative of 
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government for the CRIs to be economically sustainable has had some negative impacts upon the 

nature of the science generated and affected the net benefits to client industries. In the review it is 

stated:  

Currently, it is not clear if a CRI’s objective is to create value for 

itself, as a company, or to generate value for New Zealand. Current 

ownership arrangements seem to place undue emphasis on 

research and development that produces outputs that individual 

CRIs can capture in their statements of revenue and balance 

sheets, rather than on research that contributes to the wellbeing 

and prosperity of New Zealand (CRIT, 2010, p. 7). 

 

These commercial drivers also led to the pursuit of competitive contracts that were short-term, relative 

to the time frame in which science can be expected to produce results. This has had a detrimental 

impact of CRIs to operate strategically. Furthermore, the existing funding and governance 

arrangements for CRIs inhibited collaboration with universities and the private sector and effectively 

made them competitors in what should have been a collegiate function of government in enabling 

industrial advancement. The reviewers upheld that contestable, open access funding should 

remain an important element of the system that allocates science sources, albeit on a smaller scale, 

because it was recognised as vital for generating competing ideas and to capture new entrants into 

the knowledge system (CRIT, 2010). The system needed to be financially viable, and effective in its 

responsibilities to rural industries, as opposed to creating the growth of financially profitable R&D 

companies. 

The CRIs have had little in the way of extension capacity. New Zealand discharged its public 

sector involvement in extension in 1987 (Cary, 1998) and consequently R&D generated by the 

organisations relies on industry service providers or private consultants to undertake many active 

extension works. The function of extension, or as articulated in the review ‘technology transfer’, 

also came under scrutiny. This role was seen to have been undervalued by the agricultural CRIs and 

was highlighted as a core responsibility with an emphasis to develop, invest in and manage 
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intellectual property or innovation with the intent of expediting its passage into outcomes for 

stakeholders (CRIT, 2010). The New Zealand government has only recently begun to reinvest in the 

publicly funded R&D as a consequence of the shortcomings identified in the 2010 review. 

 

The Danish Agricultural Advisory Service (DAAS) 

This agency is owned and managed by farmers, through their membership of subscribing farming 

organisations. The partnership employs around 3500 professionals. The agency dates back to around 

1875 when farmers’ organisations started to employ their own advisers (DAAS, 2013). Today, DAAS 

is one of the leading agricultural advisory services in Europe. DAAS supports Danish farmers 

with extension services relating to both production and business management aspects of farming 

(European Commission, 2012). It provides technical know-how and client advisory services 

on production methods including farm planning, tracking and processing of technical and economic 

data for the everyday management of the individual holdings and conduct of farmer education 

courses. The agency also prepares accounts and tax returns, and provides farm business management 

advice to clients. DAAS functions as a link between farmer members and the research and 

experimental institutions of the Danish government and universities. Its organisational structure 

consists of 31 independent local advisory centres throughout the country, and one national knowledge 

centre, which provides the local centres with the latest information from both Danish and foreign 

research (European Commission, 2012). The service thus bridges the gap between agricultural 

research and farming, and ensures that new know-how is put into use on the farm and in the field as 

quickly as possible (European Commission, 2012). 

 

Discussion 

As indicated in Approaches for understanding the construct and function of RD&E systems, Bergek et 

al.’s seven features of effective industrial innovation have been used to analyse the status of  

Australia’s agricultural innovation system, and compare and contrast the different case studies, and 

determine what they can contribute to future reform. 
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Knowledge development and diffusion 

State and Territory Government departments of agriculture are either in decline with regards to their 

RD&E services, having already lost a good deal of their human and institutional capital through 

staged redundancies; or they have exited the business completely and have confined their engagement 

with rural industry to regulatory roles around biosecurity, food integrity and natural resource 

management, as well as broader agricultural policy agendas.  

Some of the reforms undertaken by various Governments, particularly as seen in the 

Australian sugar industry and the New Zealand CRIs, is the separation of research from extension 

activities, or even in some instances the abdication of responsibilities in either one or both of these 

disciplines. A similar development in the state of New South Wales is the merger of its different 

quasi-government agencies in natural resource management and biosecurity, with that of agricultural 

extension assets from its Department of Primary Industries (Hodgkinson, 2012). This new structure 

will reallocate responsibilities to new quasi-government organisations known collectively as ‘Local 

Land Services’, which will have regional governance arrangements and local control of service 

activities. This restructure will effectively separate extensionists from researchers across their 

different production sectors. Anderson and Feder (2004) are critical of situations where research 

and extension efforts are conducted via separate entities. Based on studies over several decades across 

a wide range of RD&E programs in both the USA and the developing world, Evenson (2001) asserted 

that technologies or practices will be adopted earlier when extension is integrated with research. 

These authors argue that extension services function best when strong links exist between extension 

agents and knowledge generation systems. The US Cooperative Extension services have historically 

demonstrated a strong connectivity between researchers, extensionists and end-users in agriculture 

(Evenson, 2001; Williams, 1968), though even this capacity is under threat given the recent years of 

fiscal tightening (Milburn et al., 2010). Therefore, extension and research disciplines must be closely 

associated with each other in organizational structures, and in the design and delivery of programs, to 

be able to sustain capacity building over time. 

The case of the industry-owned Danish Agricultural Advisory Service demonstrates a 

situation of how to adapt to withdrawal of public sector extension. It also offers a way forward by 
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having deliberate structural arrangements to formally link the extension service with research 

institutions. In Australia there are examples of structural failure, where the relationship between an 

industry’s research centre and its’ RDC can break down, thereby creating a disconnect that adversely 

affects industry advancement. One such example is the public schism that has occurred between the 

wool industry’s RDC (Australian Wool Innovation) and the Sheep CRC which has resulted in 

cessation of significant amounts of research funding from AWI to the Sheep CRC (Jeffery, 2013). 

Thus the case for integrated RD&E institutions could be tendered as a more viable proposition than 

fragmentation into separate funding bodies, and research, and extension service providers as is the 

case in numerous industries in Australia. 

There is sufficient evidence in Australia, New Zealand, the UK  and other European nations, 

of a fragmentation of the flow of information from research to farmer and vice versa in the AKIS 

RD&E loop, largely because extension agents no longer exist in certain parts of modern agriculture 

(Botha et al., 2007; European Commission, 2012; Fulton et al., 2003; Hunt and Coutts, 2009; Leaver, 

2007, 2010; Leaver, pers. comm., 2012; Marsh and Pannell, 1998; Stone, 2005). The increased 

pluralism in extension provision has impinged on the influence that extension may exert on research 

(Botha et al., 2007; Carney, 1998). Hunt and Coutts (2009), in a study of the Tasmanian sheep 

industries, also discuss how, as a consequence of an increased involvement of the commercial sector 

in extension type activities, some farmers have expressed concern about the lack of independence, or 

potential bias in the advice they receive. Furthermore, Hunt and Coutts also identified evidence of 

knowledge and skills gaps of proven technologies and practices that had either not been taken up or 

had been let go, and ascribe this to the retreat of government extension services since the 1990s. 

These gaps, suggest that an alternative structure, perhaps industry-owned, (e.g. DAAS), might be 

productive. A client group that loses touch with existing best practices will certainly struggle 

to innovate. Capacity can be lost if knowledge and skills are not revisited or reinforced, and 

innovation will not be sustainable if the component AKIS institutional arrangements are compromised 

(Macadam et al., 2004).  

The adoption of innovation requires the building of human capital in the client base. In spite 

of the increasingly complex and demanding value-chain structures of modern agriculture, Australian 
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rural industry has the lowest number of workers with post-secondary qualifications compared to other 

sectors. The Australian Senate in a review into higher education and skills training to support 

agriculture and agribusiness, found that in 2009 only around 7.8% of agricultural industry had tertiary 

qualifications, compared to 25% for the wider Australian community (Australian Senate, 2012; 

Pratley, 2012). This situation adds to the argument for retaining suitably qualified adult educators 

working in extension capacities in both production oriented agriculture and along the agri-food value 

chain. 

If knowledge development and diffusion/adoption is the engine room for innovation, then the 

sustained divestment trends and fragmentation of knowledge generation, implementation, and 

feedback pathways must have deleterious effects on the overall innovation system. 

 

Search and identification of opportunities 

The advantage of agencies that have increased industry steerage or even ownership in their construct 

is that they subsequently have higher levels of control in identifying where research and extension 

should be directed. This was one of the driving forces behind the initial creation of the RDCs, as well 

as one of the key tenants upon which Australian sugar research development and extension has be 

structured for over a century. It is also the premise on which DAAS and the UK-based AHDB models 

have been predicated. It inserts a reality-check in the RD&E process and removes the sole 

responsibility of RD&E away from research and extension agents; they instead need to share this 

space with true industry stakeholders. Increased industry ownership equates to a greater likelihood of 

relavent science and extension being pursued. 

However, this needs to be tempered with sufficient critical challenge and oversight; else the 

risk of introspective ideas and moribund industry attitudes could stymie the innovation system. With 

a retreat of government supported RD&E services an opportunity exists for industries to establish 

their own RD&E institutions beyond that of the funds brokerage roles of the RDCs and the research 

focus of the CRCs. Industries should aspire to possessing their own research and extension personnel 

to enable the AKIS model to function more effectively. 
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Entrepreneurial experimentation and management of risk and uncertainty 

The identification and management of uncertainty and risk with new technologies or practices is a 

perennial issue for innovation systems. Arguably governments have traditionally been tied to a 

role in agricultural RD&E as there was perceived risks in the R&D process and its outcomes, or that 

there was market failure in delivery of RD&E services. Selecting the right ideas to pursue in terms of 

RD&E is the first step in reducing risk in ill targeted research, languishing development, or stalled 

adoption. Much research risk could be reduced if projects and programs were adequately coupled 

with effective development and extension efforts. The New Zealand CRIs, as well as that articulated 

by Leaver in the UK, are relevant cases that tell of how basic research has not necessarily translated 

into industry. The likes of DAAS, TIA, SRA and the MacKinnon project all have more cohesive and 

integrated structures that allow research findings to be developed and delivered into industries. 

Again the absence or fragmented channels between research and application appears to be the 

problem. Industries should take the lead in their own interest; else they could be left bereft or 

moribund because of declining funding. 

 

Market formation 

Practicality and fitment of technologies in the market place is paramount for the efficiency of 

innovation systems. Extension has traditionally played an important role in refining and then 

facilitating the swift transfer of new innovations into the market place. The degradation of the 

Australian agricultural RD&E system is now being recognised by industries as affecting the ‘‘speed to 

market’’ of new practices, and the commercialisation of new technologies (Industry Skills Council, 

2013). The Industry Skills Council argue that the productivity halo effect from industry and 

government investment in the Agrifood industry is not being realised as optimally as other nations – 

market formation is being compromised. They cite that Australia is ranked 107th out of a 141 

countries in terms of innovation efficiency (Industry Skills Council, 2013). Our rural industries are 

not empowered to seize initiative which will lead to more innovation. New models that allow for 

freer flow of ideas and elimination of silos, and which facilitate better functioning of production and 

resources should be supported. 
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Resource access and mobilisation 

Succession of the corporate memory of industry experience and skills and expertise in agricultural 

research, education and extension – has been recognised as an issue for the rural sector to address 

(Australian Senate, 2012; Industry Skills Council, 2013; Productivity Commission, 2011). The 

reduced involvement of government departments in agriculture has meant fewer employment 

opportunities for those graduates in the agricultural fields. This is translating into fewer graduates and 

creating a scarcity of suitably skilled professionals to work in parts of Australian agriculture. It is also 

causing a serious contraction of the higher education infrastructure and skills required to produce 

suitably qualified graduates for agriculture (AIA, 2012; Australian Senate, 2012; Hamilton and 

Hamilton, 2010; Pratley, 2012; Pratley and Copeland, 2008). Similar outcomes are being reported in 

the UK (Leaver, 2007, 2010). Therefore, if industries want to secure locally developed expertise, then 

they probably need to consider increased ‘‘buy-in’’ in the creation of suitably trained agri-food 

professionals, possibly by entering into partnership arrangements with universities. The TIA model 

succeeds in producing a specific set of Agricultural Science graduates with skills and knowledge 

for operating in a cool-temperate environment. This model may be appropriate in other agro-

ecological zones. 

 

Legitimation 

The advantage that the farmer-based or industry resourced agencies discussed in the case studies 

possess, is that they have a level of brand legitimacy that other public or private organisations cannot 

achieve. Their close contact with the sector in providing direct tangible assistance to producers 

increases the acceptance of their messages, and a willingness to support them. Milburn et al. (2010), 

argue that authoritative knowledge and skills, and quality service delivery are critical drivers for 

farmers to unquestionably and generously fund research and extension on an ongoing basis. By 

having in-field RD&E personnel, agencies can also better refine or modify practices as a consequence 

of being in close and unfettered communication with end-users. Where research and/or extension 

elements are separated or withdrawn, the AKIS system of connectivity and information flow that 

allows for innovation improvements and ultimately adoption will begin to falter. Sugar Research 
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Australia, Mackinnon, TIA, ADHB and DAAS are service institutions that possess grass-roots 

legitimacy, though they must continually perform, else client members will be inclined to change their 

support for funding them. 

 

Development of positive externalities 

Agricultural RD&E investment has delivered many ancillary benefits to individuals, industries, 

communities and nations that far exceed simply achieving changes in on-farm agricultural production 

or natural resource management practices. Alston et al. (2010) explain the wider trans-national spill-

over benefits of agricultural RD&E investments, how what is learned in one centre of research is 

picked up by other countries and applied in their rural sector with commensurate rewards. They also 

explain how it has led to labour efficiencies in rural industries that have allowed nations to develop 

other sectors of their economy.  

At a micro-level Hunt et al. (2011) demonstrated other positive attributes to RD&E effort. In 

the Tasmanian sheep industries an industry-funded extension project not only built capacity in farmer 

and grazier on-farm skills and the adoption of new systems; but it also aided in the development of 

pyscho-social support services for rural communities, and played a catalytic role in drought policy 

innovation with State government. The authors go on to provide evidence from a range of Australian 

rural industry case studies of how similar programs have delivered a raft of public good benefits in 

social and natural capital development. 

Developing a way forward for sustaining agricultural RD&E capacity in Australia does not 

necessitate reinventing the past. Returning to legacy public sector models will not have the support 

of State governments which are already under considerable fiscal challenge in a post-global financial 

crisis world. There are some important messages to be learned from the reforms of the 1980s and 

1990s; the existing RDC and CRC models; and the case studies we presented. Consideration of what 

innovations might now be possible in a globalised agri-food environment should be at the forefront of 

the agricultural RD&E discourse as agriculture production, processing and science moves beyond the 

control of state and even national governments. This paper will not attempt to present a recipe or a 
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single model of reform, but instead propose a series of recommendations worth considering in the 

development of a future system to address RD&E requirements in Australian agriculture. 

 

Some recommendations for Australia and similar middle-sized market economies 

 

1) Develop industry-owned RD&E institutions 

With a retreating level of State and Territory Government investment, industry-owned RD&E 

institutions offer the best prospect for building and retaining long-term human capital in the 

agricultural research and extension sciences for industries. Moving beyond an RDC framework that 

simply brokers projects on a competitive basis, to agencies that possess research and extension staff 

and preserve RD&E capacity on behalf of their industries is critical. The new institutions would 

understand the importance of capacity building. They would not fund at the margins but contribute to 

the whole RD&E effort of the industry, i.e., investing in core activities that underpin industry success. 

Such institutions could ensure succession of knowledge and skills over time. This is vital for ongoing 

industry development. Institutions can also build and better sustain social capital between themselves 

and their client base by having staff that are in periodic contact with them. Where there are multiple 

agencies involved in particular industries’ RD&E efforts, rationalisation into single corporate entities 

for the purposes of efficiency must occur. An example of a longstanding and successful model has 

been the Australian sugar industry’s former Bureau of Sugar Experimental Stations, now known as 

Sugar Research Australia. Other industries should consider the utility of this model as it represents 

integrated self-contained RD&E capacity owned by an Australian agricultural industry. 

Swann (2003) discusses the tensions associated with shifts in research and development 

investment from public, to industry (also referred to as ‘clubs’), and private streams. The balance of 

public, club and private benefits with a change to industry-owned agencies will require adequate 

checks and balances, especially where public funds supplement RD&E efforts. We attempt to address 

these issues in points 12 and 14 by recommending appropriate representation and governance  

arrangements in the construct of these new institutions. 
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2) Further expand producer, processor and government co-investment in RD&E and agri-food 

industries 

This will require negotiated statutory investment levies which may surpass the existing level of 

contributions under the current RDC scheme. If the Australian Government is attesting to the value 

of R&D investment (Australian Government, 2013), grower and processor funds should continue to 

be matched by the Commonwealth. An expanded role for extension must be embedded in these 

new agencies to ensure that new knowledge, systems and technological innovations proceed more 

efficiently. Processors of agricultural products have long benefited from advances of agricultural 

RD&E but in the case of many industries, they have contributed limited amounts to the investment 

and advancement of RD&E. This was argued strongly by several high-profile submissions to a 

national review of the RDCs in 2011, however, it did not receive the support of the Commissioners. 

Producer, processor and government co-investment arrangements have been demonstrated in 

the Australian sugar industry for many decades (BSES, 2010; Hunt et al., 2012b), and remains the 

central plank for its ongoing RD&E capacity. This position is defensible in industries where field-

based factors have a significant impact on factory performance, and importantly factory throughput, 

which drives the processor’s profitability – a clear case of mutual dependence that is often forgotten 

by those in the processing sector.  

Having the funder and provider in the one organisation as argued in this proposal may be an 

issue, though such conflicts can be managed, but this must be achieved through a completely 

transparent model.  

 

3) Avoid total deregulation of RD&E 

Findings from a review of New Zealand’s Crown Research Institutes indicate that a completely 

deregulated RD&E competitive framework should be avoided. Formed in 1992, CRIs were effectively 

given a charge to become financially viable and to operate on commercial lines (Alston et al., 1997). 

According to CRIT (2010), in a review of the CRIs, a past policy imperative of government for the 

CRIs to be economically sustainable has had some negative impacts upon the nature of the science 

generated and affected the net benefits to client industries. It stated that there were inconsistencies 
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between creation of value for the organisation as opposed to the greater good for New Zealand. These 

commercial drivers also led to the pursuit of competitive contracts that were short-term, relative to the 

time frame in which science can be expected to produce results. This has had a detrimental impact of 

CRIs to operate strategically. Furthermore, the existing funding and governance arrangements for 

CRIs inhibited collaboration with universities and the private sector and effectively made them 

competitors in what should have been a collegiate function of government in enabling industrial 

advancement. 

The CRIs have also had little in the way of extension capacity. New Zealand discharged its 

public sector involvement in extension in 1987 (Cary, 1998) and consequently R&D generated by the 

organisations relies on industry service providers or private consultants to undertake many active 

extension works. The function of extension, or as articulated in the review ‘technology transfer’, 

also came under scrutiny. This role was seen to have been undervalued by the agricultural CRIs and 

was highlighted as a core responsibility with an emphasis to develop, invest in and manage 

intellectual property or innovation with the intent of expediting its passage into outcomes for 

stakeholders (CRIT, 2010). On these observations a radically deregulated agricultural RD&E system 

is unlikely to deliver the outcomes Australia needs. 

 

4) Integrate research and extension capacity within institutions 

Extension services must not be considered as add-ons, they must be fully integrated into the process 

and delivery of research, and be active in providing feedback from industry stakeholders to research 

elements, as well as in identifying farmer innovation which can be tested through science. Extension 

agents should function as credible technical experts in their specific roles, and be present in the field. 

An absence from the field results in a decline in support for extension services (Milburn et al., 2010). 

Appropriate planning, provisioning, and skilling of extension in adult education skills and process 

should be used to complement and not be a substitute for technical competency. The failures 

discussed by Leaver in Britain and the CRIT review in New Zealand flag that a separation of research 

and extension capacities is detrimental and should be avoided. 
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5) Reduce bureaucracy 

Any new institutional arrangements must eliminate excessive management hierarchies common to the 

former public sector ‘Departmental’ models. Less complex management structures allow for more 

flexibility, increased responsiveness to resolve issues, and reduced cost structures.  

 

6) Create a new focus for State Government Departments of Agriculture 

Should industries and Commonwealth take full responsibility for mainstream agricultural industry 

RD&E, State and Territory Government Departments of Agriculture will be able to be realigned as 

development support agencies for new and emerging agricultural industries. Presently many State 

Governments are focused on working with the larger established industries as they can more easily 

obtain matched commonwealth funds through which the States and Territories can then supplement 

their Departments. 

The larger and established industries should be encouraged towards greater independence. 

Subsequent to these changes State and Territory Government RD&E entities could focus on longer 

term strategies for increased industry diversity and greater value-adding to enhance gross state 

agricultural product. Because of collective public benefit outcomes, State and Territory governments 

must maintain ongoing commitments to biosecurity, product integrity and policy functions. 

 

7) Embed a consumer focus within RD&E effort 

RD&E effort should be considered in reference to its contribution not just to the producer, but how 

the investment translates to benefiting consumers. RD&E institutions will require systems that ensure 

organisational awareness of the needs and wants of consumers so as to facilitate better targeting of 

RD&E efforts. This will reduce the risk of diversions along interest lines of professionals within 

agencies, or with industry stakeholders involved in decision making that might have separate and even 

selfish agendas. It is essential that a balance be maintained in effort dedicated to the various resource 

management, production, and value-adding streams along the value chain, else there will be a risk to 

industry capacity to resolve different bio-physical or market orientated eventualities. 
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8) Positive externalities outcomes must be considered 

Planners and implementers of RD&E efforts must consider issues in the context of economic, 

environmental and social responsibilities and outcomes. Rural industries operate within communities, 

and their impacts and benefits cannot be evaluated in isolation of these component parts. This is 

where the public investment component can be further justified in terms of collective public good 

benefits. 

 

9) Ensure that rural industries partner more closely with universities 

The possibilities of universities partnering with industries, and functioning as learning and service 

hubs for agriculture should be further explored. This concept could be focused around universities 

strategically positioned to service rural industries in formalized service partnerships. This could 

translate into situations where industries invest in university faculties in order to guarantee both 

RD&E services, as well as ongoing skilled technical professionals. 

 

10) Ensure strategic use of private sector actors 

There will be ongoing utilisation of private sector capacity where industry-owned institutions require 

additional expertise or geographic positioning of RD&E capacity. Private sector actors will continue 

to act as instruments of institutions to undertake certain research or extension functions particularly in 

areas where an institution’s service delivery is absent. 

 

11) Further develop international collaborative arrangements 

Further international and agency agreements between sister industries in other nations, and increased 

sharing of personnel and interchange of skills and innovations will further enable potential 

maximisation of productivity gains.  

 

12) Maintain professional diversity in governance of institutions 

An increased commitment to ensuring a level of professional diversity in the governance and 

management of industry-owned RD&E institutions is critical to avoid conflicts of interest, and any 
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potential aversion to innovation amongst industry decision makers. The Productivity Commission 

(2011) encouraged the movement of industry RDCs towards skills-based as opposed to representative 

selection of board members. 

 

13) Focus on industry and national outcomes 

Strengthening of performance monitoring and enforcement, both at the micro-level with specific 

projects conducted by the institutions, as well as at the macro-level over individual organisations, 

is essential to ensure sustained confidence in the institutions by contributors of funds. 

 

14) Ensure proper oversight over the use of public funds 

A reformed RD&E system requires system oversight by an independent umpire (e.g., an ombudsman 

or commissioner). This is to oversee the collective institutions framework and ensure probity with the 

use of public funds. This will provide additional rigour to the Australian agricultural RD&E system. 

Prior to when many RDCs became corporatised, Government Directors were appointed to RDC 

boards, and a Parliamentary Secretary oversaw the different bodies and acted as a conduit between the 

RDCs and the Minister of Agriculture. This structural arrangement has since been abandoned 

by most corporatised RDCs, and has been blamed for the emergence of some contentious governance 

issues within them (Productivity Commission, 2011). 

 

15) Local action in a global context 

Agriculture now functions in a global context. Skogstad (2008) highlights the sometimes negative 

impacts that globalisation can have on a nation’s agricultural interests in terms of market power and 

processing. The proposal to raise and invest in national industry-owned RD&E institutions offers an 

assurance that future innovations in Australian agriculture are not gradually accumulated and 

centralised in an oligopoly of globalised agribusiness and food corporations. Externally-based 

stakeholders will not necessarily always have the Australian national good as their first priority. 

Should there be gradual centralisation of Australian agricultural science innovation in the hands of 

trans-national corporate agribusiness, situations could emerge where, either inadvertently or 
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deliberately, Australian trade or national food security interests could be compromised. The approach 

to establish industry-owned RD&E institutions with government co-investment provides an anchor 

for ongoing development and innovation to remain in the hands of Australian industry. It is a 

paradigm of capacity and resilience building as opposed to cost shifting. 

 

Conclusion 

To suggest that the Australian agricultural research, development and extension system has failed 

would be incorrect. The development of a policy model that saw the implementation of the Rural 

Development Corporations and Cooperative Research Centres was a major step-change for the 

agricultural sector, and did ensure the maintenance of capacity when many other developed nations 

were abandoning different aspects of their agricultural RD&E. Australia took a different policy 

pathway, which has been largely successful. The model achieved a milestone in persuading 

rural industries to contribute financially to their own RD&E needs. While not on a full cost basis, it 

did achieve that important goal of getting industries to ‘buy in’. However, the initiation 

of RD&E levies and matching Australian government funds sent signals to State and Territory 

Governments that they could divest and redirect funds to other sectors. The authors’ premise is 

that the RDC/CRC model has only been as effective as it has because of the legacy RD&E capacity 

remaining in Departments of the different jurisdictions, which have effectively supplemented 

the efforts of the RDCs. The effects of State and Territory Government public policy decisions to 

reduce or discontinue services because of fiscal or ideological drivers is now resulting in a situation 

where expert RD&E capacity available to agricultural industries in Australia is under threat. The 

AKIS system is not functioning as effectively as it could as it has a number of points where capacity 

has been fragmented. This will impact upon the future resilience of rural industries. It will also 

exacerbate the ongoing decline of enrolments and graduations of professionals into the agricultural 

RD&E fields via tertiary institutions.  

The case exists for discussing alternative structures for organizing and delivering agricultural 

RD&E, and new systems to fund investment to prevent existing Australian export industries from 

becoming uncompetitive against other nations who are investing more heavily in the agricultural 
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sciences. Australia is not developing significant tracts of new arable lands for food production; in fact 

numerous valuable agricultural zones have already been subsumed by urban expansion. Therefore, 

increases in productivity must be made using the existing land and water resources. This requires 

increasing investment in agricultural RD&E. 

This paper proposes not an overthrow of Australia’s current market-orientated agricultural 

paradigm, but a restructure of the RD&E system to deliver further autonomy and responsibility to 

the rural sector in terms of the steerage, resourcing and carriage of services. However, there remains a 

role for federal government oversight given the importance of the sector to the national economy, 

the environment, and other nations that rely on Australian food production. This paper emphasises 

that industries must further take up the mantle to ensure their own longer-term capacity and resilience. 

It is time for the Australian Government and rural industry stakeholders to revise and reform how 

RD&E is organised, resourced and delivered. The current RD&E model is not likely to be supplanted 

until there is sufficient stimulus to drive that change. The Australian Government is indicating at least 

empathy to bolster public sector investment into the RDCs model, because it now recognises the 

multiple advantages to Australia in regard to economic and social and environmental outcomes. 

As a final reflection, Hunt et al. (2012a) argue that agriculture is a subset of society, and the 

business of agriculture is subject to the moods and trends within it, and that crisis is the primary 

instigator for change. Crisis will drive the overturning of existing institutional life and structures, and 

the subsequent rebuilding of new systems in response to a perceived threat or threats, which may be 

either internal or external in origin. Essentially, the current complex of the RDC/CRC and State and 

Territory Government services will need to fail, or at the very least, been seen to be insufficient to 

respond to a future crisis before change will occur. Increasing fiscal pressures both at the state and at 

the federal levels may hasten the passage to a tipping point. So too may the pressures of global 

population growth and demand, increases in food scarcity, price hikes, impacts from climate change, 

and other unforeseen drivers act as stimulus for policy change. 

This paper delves into the successes and failures of the Australian agricultural RD&E system 

over several decades. It offers a discourse around the state of the agricultural RD&E system in 
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Australia, its trajectory, and what might be the future features that leaders and policy makers in 

industry and government might deliberate over. Finally, it also provides to the international reader 

an insight into agricultural RD&E organisational models beyond that of many traditionally-recognised 

systems, and will hopefully encourage public policy makers, industry representatives, researchers, and 

extension people in the business of agriculture to seriously contemplate how they meet the future 

capacity and resilience needs of their agricultural industries. 
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Chapter 10 

Conclusion 

This thesis addressed the question of the potential role of extension in building capacity and resilience 

in Australian rural industries. This question embodies a number of subordinate questions and 

associated topics that guided the line of enquiry. These related to: 

 the evolution of extension  in Australia since the mid-1800s;  

 the definition and characterisation of the concepts of ‘capacity’ and ‘resilience’ in the context 

of selected Australian rural industries and communities; 

 the contribution of capacity building to industry and community resilience; 

 the assessment and measurement of resilience in Australian rural industries and communities;  

 evidence that extension  is effective in building capacity and resilience; 

 the organisation and delivery of future agricultural extension in Australia for enhanced rural 

industry and community resilience, and; 

 strategies to better address industry needs and enhance their resilience.  

These areas of enquiry shaped the style and positioning of the eight papers included in the thesis. This 

thesis articulates a progressive argument that firstly defined capacity and resilience in a rural 

industries development context, and then went on to explain the origins and evolution of extension 

services and their current state of transition in Australia. It then elucidates in the various papers how 

extension services have built capacity and resilience in Australian rural industries, using the sugar 

industry in Queensland and the sheep and wool industries of Tasmania as case studies.  The case 

studies constitute six papers in the thesis describing two different industry extension projects and how 

they impacted the produced, human, institutional, social and natural capital of those industries. 

Researching and evaluating the impact of extension projects and activities is not a conveniently closed 

activity where external variables can be eliminated or controlled as in the case of an experimental 

research trial. Therefore, use of various surveys techniques, key informant interviews and supporting 

data form part of a larger meta-analysis to increase the validity of research by combining and 
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analysing findings from known related sources to understand how extension efforts have functioned, 

and their immediate and longer term outcomes. This is because the impacts of extension are not 

always easily measured or understood – especially in the short term. Bennett’s hierarchy of change 

and the capitals framework were used in the conduct and interpretation of the case studies, providing 

rigour to the organisation of data and information drawn from the meta-analyses. Each case study 

represents a longitudinal analysis of effect over time, with the sugar industry investigation assessing 

impact a decade after the original work. Very few studies of extension impact over such a period have 

been conducted in Australia. The case studies demonstrated that long term enduring positive impacts 

of well-designed and implemented extension projects can be achieved.  

The findings of the research confirm that extension can build capacity through adding to 

produced, human, institutional, social and natural capital. In both case studies, clear evidence of 

improvements in human capital in terms of adoption of new technologies or changes in farm practices 

was observed. The changes in the capacity had positive flow-on effects for the two industries in 

reducing the relative impacts of the perturbations to which they were subjected, i.e. pest impact and 

drought. In Tasmania, the extended drought exposed that neither people nor the industry were drought 

hardy or experienced – unlike much of the Australian mainland where extended dry periods and 

droughts are common. The extension effort in the sheep and wool production communities of 

Tasmania also had many beneficial social outcomes as a result of agent-to-farmer and farmer-to-

farmer networking over the course of the drought. The work of that project also aided in establishment 

of psycho-social support services through this most difficult of times and built social, human and 

institutional capital that resulted in community mental health benefits. Improved stock management 

promoted by extension reduced land degradation preserving and adding to natural capital values. 

These collectively learned and applied knowledge, skills and systems assisted individuals and rural 

communities in Tasmania to be more resilient to the challenges of drought than they otherwise would 

have been. Overall, the sheep and wool industries were weakened by the drought and certainly the 

industries exited the drought less resilient in financial terms than they were before the event. 

However, the research did show that through the efforts of extension, capacity can be built and 
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embedded to add to the collective resilience of industries and communities in responding to and 

managing through difficult times. 

 The sugar case study arose from integrated RD&E efforts to resolve two consecutive pest-

associated crises in close succession. The study found that the building of human capital amongst 

sugarcane growers and extension agents collectively drove gains in produced capital through 

mitigating and resolving crop losses from pests. The human capital gains in pest management systems 

added to the collective institutional capacity the industry could access. These works also built positive 

social capital in the industry as levy paying farmers and millers saw an end to their production losses 

through application of relevant and effective technologies and practices. There were also clear natural 

capital improvements as the new technologies and practices were more environmentally responsible. 

Importantly, the sustained low levels of pest impact since the early 2000s show that the human capital 

changes are embedded at the farmer and advisor level. Capacity was built resulting in greater industry 

resilience against pests. However, in 2012 reforms to the sugar RD&E sector placed much of the 

extension capacity that implemented these highly beneficial changes into separate and regionalised 

Cane Productivity Services which have highly variable extension skills among staff. The future 

capacity of the industry’s R&D body to effect change will now be more problematic because of 

fragmented lines of communication and information flow following the excision of extension.  

These papers contributed to more clearly and comprehensively defining the concepts of 

‘capacity’ and ‘resilience’ in an Australian rural industry context. The research expands the discourse 

on the impact of extension from simple assessment of practice change by individuals or groups to an 

assessment of a wider scope where the process of extension is considered at more holistic industry 

and community levels. The thesis discussed the erosion of publicly funded rural industry research, 

development and extension capacity in Australia as a consequence of changes in public policy over 

the last 25 years. Through the papers presented, this thesis articulates how these changes represent 

strategic shifts in and threats to the institutional and human capital of industries that have already 

experienced a loss of capacity and reductions in rates of productivity gain. This situation is not unique 

to Australia: the thesis draws on evidence from other developed nations in which similar negative 
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outcomes on the productivity of rural industries and the integrity and efficacy of their agricultural 

knowledge and innovation systems has followed reduced public investment in RD&E. Chapter 9 

serves as a final analysis of the Australian agricultural innovation system and emphasises that 

research and extension are interdependent partner disciplines that need to be integrated in projects to 

ensure that innovation and adoption potentials are realised. This chapter provides a set of 

recommendations derived from the assessments undertaken in Australia and through desktop studies 

of organisational models operating in other similar market economies. These recommendations draw 

on the various models and propose a realistic course of reforms for Australian agricultural RD&E.  

The key reforms recommended include increased agricultural industry ownership of their RD&E 

capacity i.e. not being reliant on State or Territory governments – as their interests are now more 

clearly focussed in other areas of their economies. Increasing co-investment with the Australian 

federal government and processors of agricultural produce – especially in industries where field-based 

factors have a significant impact on factory performance which drives the processor’s profitability.  

Research and extension capacities need also be integrated within institutions and not separated – 

otherwise innovation systems are compromised. It also proposes improved governance mechanisms to 

facilitate both outcomes-based results and transparent accountability. There remains a raft of other 

relevant reform items which are mentioned in Chapter 9, though these four key reform agendas are the 

central platform from which a future sustainable agricultural innovation system can be built. 

Finally, the thesis establishes that extension is the mechanism that enables the more rapid 

adoption of innovations, and contributes to its durability. The media and processes by which 

extension is delivered will vary as they evolve with and adapt to improvements in thought, practice 

and technology, and as new business models emerge. However, without the presence and function of 

effective extension services coupled to research and development, Australian and international 

evidence clearly establishes that deleterious impacts will occur on the innovation systems of 

agricultural industries. More longitudinal studies of integrated RD&E impact across Australia’s rural 

industries are needed to further validate the function and value of the extension discipline, and how it 

can contribute to enhanced industry and community resilience. Research to determine where 
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weaknesses or constraints in the innovation system exist and establish priorities for new investment 

should be a priority for both industries and the Australian Government. Concurrently as a further 

dimension, assessment of economic costs of past and planned future reductions in public investment 

in the agricultural innovation system should also be assessed as a priority for all stakeholders. The 

agricultural RD&E innovation system in Australia needs further review, though sufficient evidence 

exists to support reform to ensure capacity and resilience of rural industries are maintained and 

preferably improved to meet future challenges associated with resource management and food 

security.   
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Samenvatting 

Landbouwvoorlichting kan binnen de Australische omgeving zowel betrekking hebben op de 

productie als het beheer van natuurlijke hulpbronnen. Voorlichting heeft betrekking op activiteiten die 

te maken hebben met toegepast landbouwonderzoek en -demonstraties, opleiding en training voor 

volwassenen, ontwikkeling van gemeenschappen, actieonderzoek en -opleiding, het stimuleren en 

faciliteren van participatie, één-op-één mentorschap, het bieden van klantadvies door commerciële 

partijen en particuliere consultants, en communicatie-activiteiten via gedrukte of elektronische media. 

Landbouwvoorlichting is in Australië ontstaan in de tweede helft van de 19de eeuw. Het is algemeen 

bekend dat de voordelen van voorlichting voor plattelandsbedrijven moeilijk te meten zijn en volgens 

sommigen wordt de mate van invloed van voorlichtingsdiensten op het creëren van capaciteit en 

veerkracht onderschat. Voor beleidsmakers van de overheid en investeerders in plattelandsindustrie 

die betrokken zijn bij landbouwonderzoek en -voorlichting in Australië wordt het steeds belangrijker 

om de functie en de potentiële impact van voorlichting beter te begrijpen. Dit komt voort uit de 

grotere autonomie van de bedrijfstak voor wat betreft het toewijzen en beheren van budgetten voor 

Research, Development and Extension (RD&E) en de afnemende investeringen uit publieke 

middelen. Dit proefschrift gaat niet over de economische effecten, hoewel zowel het eerste als het 

laatste hoofdstuk gebaseerd zijn op analyses van landbouweconomen die in Australië en andere 

ontwikkelde landen het effect hebben gemeten van RD&E voor de landbouw. 

In dit proefschrift wordt capaciteit gedefinieerd als de kennis, vaardigheden en talenten van 

individuen, gemeenschappen en industrieën om met veranderingen om te gaan en deze te managen. 

Voorlichting draagt bij aan het vergroten van deze capaciteit, hoewel het ook kan worden gezien als 

een vorm van capaciteit op zich. In dit proefschrift worden beide benaderingen gebruikt. De stelling is 

dat effectieve capaciteit het fundament vormt voor extra veerkracht van plattelandsbedrijven. 

Veerkracht wordt in dit proefschrift gedefinieerd als het vermogen van een individu, gemeenschap of 

plattelandssector om met stress om te gaan, tegenslagen te overwinnen, of een positieve draai te geven 
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aan veranderingen. In dit proefschrift wordt gesteld dat het creëren van capaciteit en veerkracht 

afhankelijk is van onderzoek en voorlichting als onderling verbonden partnerdisciplines.  

Dit proefschrift bestaat uit acht papers. Hierin zijn twee casestudys verwerkt uit twee 

verschillende sectoren, waarin de invloed wordt onderzocht van voorlichting in combinatie met 

toegepast onderzoek. De casestudy's maken gebruik van meta-analyses, waarin kwantitatieve en 

kwalitatieve onderzoeksmethoden worden gecombineerd. Objectieve sectorgegevens, resultaten van 

enquêtes, en interviews met cruciale informanten zijn de belangrijkste gegevens die in het onderzoek 

zijn gebruikt. Het onderzoek beoordeelt de resultaten van voorlichting met behulp van algemeen 

aanvaarde benaderingen, waarmee de impact gemeten kan worden op veranderingen in de 

verschillende vormen van kapitaal, en dan met name menselijk, institutioneel, geproduceerd, 

natuurlijk en maatschappelijk kapitaal. 

De eerste paper in het proefschrift bevat een analyse van de oorsprong van 

voorlichtingsdiensten in Australië en de daaropvolgende trends in theorie, praktijk en organisatie. De 

eerste casestudy bestaat uit vier papers waarin de ontwikkeling en impact van twee 

voorlichtingsprogramma's over geïntegreerde plaagbestrijding (IPM) in de Australische 

suikerindustrie wordt besproken en geanalyseerd. De tweede casestudy bestaat uit twee publicaties 

over een voorlichtingsprogramma in de schapen- en wolindustrie van Tasmanië. Samen laten deze 

casestudy's zien dat voorlichtingsprogramma’s die institutioneel verankerd zijn en die gebruikmaken 

van sectormiddelen hebben geholpen bij het boeken van vooruitgang in twee belangrijke agrarische 

productiesectoren in Australië door ervoor te zorgen dat verbeterde praktijken en technologieën op 

grote schaal werden overgenomen. Ook bleek dat de voorlichtingsprogramma's hebben geleid tot 

aanzienlijke verbeteringen in productie en duurzaamheid. De casestudy's bewijzen de waarde van 

voorlichting als middel om ervoor te zorgen dat de betrokkenen het belang blijven inzien van 

praktijken en vaardigheden die essentieel zijn om de sector als geheel competitief te houden en die 

belangrijk zijn bij het beheer van natuurlijke hulpbronnen. Bovendien illustreren ze hoe het 

onderhouden van een essentiële voorlichtingsrelatie met plattelandsbedrijven, in combinatie met 

banden met onderzoek en ontwikkelcapaciteit die institutioneel verankerd zijn, het innovatiesysteem 
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effectief en betrouwbaar kan laten functioneren en zo een structuur kan bieden voor doorgaande 

verbetering van de sector. De casestudy's bieden modellen voor het creëren van capaciteit en 

veerkracht in andere sectoren, met name sectoren die worden geconfronteerd met veel verschillende 

uitdagingen. Ze benadrukken zowel de directe als de indirecte voordelen van 

landbouwvoorlichtingsdiensten voor bedrijven en de bijbehorende plattelandsgemeenschappen. De 

bevindingen van de casestudy's bevestigen dat voorlichtingsdiensten de capaciteit en veerkracht van 

plattelandsbedrijven kunnen vergroten.  

Het afsluitende paper is een slotanalyse van de trends in het Australische RD&E-systeem 

voor de landbouwsector sinds de jaren tachtig. Hierin wordt de afname in capaciteit als gevolg van het 

steeds verder terugtrekken uit RD&E-diensten door overheden van staten en territoria onderzocht. 

Daar wordt gesteld dat de particuliere en de overheidssector niet in staat zijn geweest om de kloof te 

overbruggen, die is ontstaan na het terugtrekken van de RD&E-diensten door het bestuur van de 

deelstaten en territoria. Met andere woorden, er is marktverstoring opgetreden. Die paper sluit af met 

aanbevelingen voor de toekomstige levering van diensten. Die aanbevelingen zijn afgeleid uit de 

resultaten en gevolgtrekkingen uit de voorafgaande hoofdstukken en uit internationale modellen. De 

aanbevelingen betreffen een herziening van de regelingen die plattelandsbedrijven in Australië 

moeten helpen hun bestaande Research & Development Corporations verder te ontwikkelen in de 

richting van beter geïntegreerde RD&E-instellingen met eigen onderzoeks- en 

voorlichtingsmedewerkers, die kunnen voldoen aan de behoefte aan voor de sector relevante 

capaciteitsopbouw. Verder wordt gepleit voor een nauwere samenwerking tussen de nationale 

regering van Australië en deze nieuwe, sectorgerichte RD&E-instellingen om een eerlijk gebruik van 

overheidsgeld te garanderen. Het proefschrift sluit af met de vaststelling dat de capaciteit voor 

landbouwvoorlichting moet worden vergroot en effectiever moet worden geïntegreerd met 

onderzoeksmiddelen om de veerkracht en concurrentiepositie van Australische landbouwbedrijven te 

garanderen en ervoor te zorgen dat het algemene nationale belang niet verder wordt aangetast.  
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