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Abstract 

 
 
The endeavour to ‘redesign’ life at the molecular level has been widely 

characterised as controversial. Subsequently, agricultural biotechnology has 

rarely been out of the news in Australia and elsewhere throughout the last few 

decades during its development. Proponents are certain of the benefits, while 

critics are equally certain of the costs or hazards. Such polarisation is especially 

intense with regard to the introduction of genetically modified (GM) food crops.  

 

This thesis presents the findings from a survey of Australian canola farmers and 

their perspectives on the widescale introduction and regulation of GM food crops 

in Australia in relation to scientific, social, environmental and commercial risk and 

uncertainty. It also draws upon an analysis of GM regulation in Australia to 

determine how farmers have been involved in GM technology policy making. 

 

As farmers are the main risk bearers of new agricultural technology, it is 

Australian farmers who will be saddled with any commercial consequences 

arising from growing GM food crops or any resultant contamination, as well as 

any environmental and other social consequences. Any decisions made about 

GM technology therefore directly affect both the livelihoods of farmers today and 

in the future.  

 

This thesis shows that farmers remain inadequately represented or meaningfully 

involved in policy processes relating to mega-technological change and 

agriculture. Indeed, they often appear as a distant add-on to the GM debate and 

policy processes to regulate GM crops even though, again, they are the key 

political constituency whose livelihood and way of life appears most at risk from 

the introduction of gene technologies. 



 
 

xviii

 

In short, the argument of this thesis is that farmers as central stakeholders in the 

GM crop debate have to date been inappropriately marginalised throughout the 

policy process, and need to be better included for reasons of ‘good governance’ 

and better policy outcomes. This argument of course reflects the view that 

current GM policy in relation to agriculture is not reflexive or inclusive enough, 

with government increasingly confronted by a crisis of legitimacy as a result of 

growing public mistrust. As a consequence, the case is made for GM policy and 

regulatory process to better adhere to democratic ideals of inclusion in policy 

making, especially with regard to controversial issues of high risk and hazard. 

That position would incorporate active and inclusive public participation, address 

risk and trust more coherently, and recognise farmers as valuable stakeholders 

in such decision-making. 
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1 
 

Introduction 
 

Farmers are the ones most affected by issues relating to land and 
agriculture, especially in terms of the products of technology … it is 
the farmer who is most at risk … and it is his/her  … economic 
survival which is at risk. 

 
Australian farmer and rural sociologist Wayne Hancock (1998: 108). 

 
Modern agricultural biotechnology, in tandem with information technology, is widely 

considered to be one of the scientific revolutions of our time. More apposite to this 

thesis, Richard Hindmarsh (2008: 1) has referred to the development and use of 

recombinant-DNA (rDNA)─the underpinning technique of modern 

biotechnology─as ‘one of the most important controversies in recent science and 

technology history’.1 This is because, in Hindmarsh’s estimation (as well as that of 

many other commentators), rDNA or more generally, genetic engineering, ‘faces 

consistent and mounting democratic challenge from the public, including 

environmentalists, civil servants and concerned scientists, and more recently, 

business interests, especially in agriculture’ (Hindmarsh 2008: 1). Broadly 

speaking, ‘modern’ biotechnology refers to the development of living organisms 

and their components to create or modify a product, improve plants or animals, or 

to develop microorganisms for specific uses (Serageldin and Persley 2000: 7; 

McMeekin and Green 2002: 102; Gilding 2005: 8). ‘Conventional’ selective plant 

breeding practices are very different. They are designed to modify plants for 

heightened productivity or enhanced taste or colour through traditional 

interbreeding and backcrossing techniques usually restricted to the same species. 

Those who support genetic engineering techniques argue modern biotechnology 

overcomes the time consuming process of conventional breeding practices and is 

unique because it, 
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operates at the molecular level, where many of the biological barriers 

established from speciation are removed … It is possible at the molecular 

level … because all living cells possess DNA, which carries genetic 

information using a simple universal code … In its most basic form [this] 

involves the introduction of foreign genes (or transgenes) into an organism 

in a way that they might be expressed (Gilding 2005: 8). 

 

In such practices, fine-tuned since the invention of the rDNA technique in 

1973─two decades after Watson and Crick discovered the structure of the DNA 

double helix─scientists have developed the ability to manipulate the very basis of 

life itself (Cohen et al. 1973; Hindmarsh 2001; Bera 2009). They have discovered 

how to cross the species barrier and create, through genetic engineering, 

organisms not normally found in nature by introducing, enhancing, suppressing or 

deleting specific traits in a chosen organism.2 This fast track method of breeding is 

known by a variety of other names including ‘genetic modification’, ‘gene 

technology’, ‘genetic engineering’, ‘genetic transformation’, ‘recombinant DNA 

technology’, ‘gene slicing’ or ‘genetic manipulation’. It aims not only to develop new 

product varieties for the market but also to reduce production costs of developing 

new or existing products, to get the products to market sooner, or to enable a 

speedier recovery of research and development (R&D) costs (Rifkin 1998; Lappe 

and Bailey 1999; Adam 2000). 

 

The endeavour to ‘redesign’ life at the molecular level has been widely 

characterised as controversial with viewpoints most often polarised over many 

issues. Subsequently, agricultural biotechnology has rarely been out of the news in 

Australia and elsewhere throughout the last few decades during its development. 

Proponents are certain of the benefits, while critics are equally certain of the costs 

or hazards. Such polarisation is especially intense with regard to the introduction of 

genetically modified (GM) food crops.3 Internationally, approaches to the use of 

GM agriculture vary considerably. While the European Union (EU) has been 

cautious about the new technology North America has readily embraced it (Tranter 

2003a), although active contestation there is still quite evident (Levidow and 
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Boschert 2008; Marsden 2008). Nevertheless, in today’s global emergent 

bioeconomy, Australia is keen to maintain a competitive edge in all things 

agricultural and, at the federal level, has wholeheartedly supported the 

development of ‘molecular agriculture’, promoting it as a key technological answer 

to Australia’s dire agricultural and environmental problems (for example, national 

biotechnology strategies, DAFF 2003; Biotechnology Australia 2006c). 

 

In contrast, concerned others, informed by an enduring and growing scientific and 

public critique, question genetic engineering and urge greater caution. In doing so, 

they warn that GM technology poses new risks and hazards, some profound. Gene 

technology is thus viewed simultaneously as both risk and solution to such 

problems, dependent on viewpoint. As Wheale and McNally (1988: xvi) rather 

dramatically stated when the possibility of environmental release was 

consolidating: 

 

The genetic engineer, like a contemporary Daedalus, claims to be providing 

society with a vast range of innovations ... On the other hand, as a result of 

the application of genetic engineering, the triggering of catastrophic 

ecological imbalances by the release of novel organisms into the 

environment, the creation of new agents of biological warfare and the 

increased power to manipulate and control people, may each become 

realities in the near future. 

 

Although that ‘triggering’ has not occurred so far, the move to ‘redesign’ nature has 

sparked intense public debate worldwide about the scientific and technological 

aspects of the rDNA technique as well as broader social, ethical, environmental 

and economic aspects, particularly with regard to long-term ecologically 

sustainable development (ESD), and the environmental release of genetically 

modified organisms (GMOs) (for example, Rifkin 1998; Tokar 2001; Hindmarsh 

2008). Such organisms include plants being engineered for,  
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 herbicide resistance (also referred to as herbicide tolerance), which allows 

the use of broad spectrum herbicides such as glyphosphate and glufosinate 

to be sprayed on the plant without causing damage to it (Berkhout 2002); 

 insect resistance through the introduction of a Bt gene from Bacillus 

thuringiensis, a bacterium toxic to many insects (Salleh 2001); and, 

 resistance to viral, bacterial and fungal attacks that has been described as 

acting in the same way as vaccination in humans (Berkhout 2002). 

 

The agricultural biotechnology industry exists to develop and sell GM technology 

through GM seed, crops and chemical packages. Moreover, the bioindustry has 

made great efforts to market itself effectively in connecting philanthropic, economic 

and environmental arguments in what Levidow and Carr (2007) describe as an 

‘eco-efficiency’ frame. Here, GM crops are promoted as ‘benign extensions of 

selective breeding’ (Levidow and Carr 2007: 414).  

 

In simple terms, the bioindustry variously asserts that this new technology will help 

solve world food shortages, save the environment, and assist farmers to farm more 

efficiently and realise greater returns (for example, Brookes and Barfoot 2009). 

Giant transnational corporations, including Monsanto, DuPont, Syngenta and 

Bayer CropScience, actively promote such arguments; especially those linking GM 

food to improving world health and the environment.4 The rapid global spread of 

GM crops is cited as proof of the popularity of GM crops: 40 million hectares in 

1999 increasing to 114 million hectares across 23 countries by 2007 (James 2007). 

A caveat here, though, is that GM crops have been estimated to occupy only 1.4 

per cent of global agricultural area (NCF 2005a). Today, the six largest GM crop 

growing nations are the USA, Argentina, Brazil, Canada, India and China (James 

2007), and as prominent social scientists have observed and critiqued, agricultural 

biotechnology is notably growing in these economies (Kloppenburg 1998; 

McMichael 2000; Levidow 2001; Marsden et al. 2002; Boyd 2003; Marsden 2008: 

201). 
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More broadly, developers argue that GM crops can solve problems of product 

quality, productivity and production costs. Higher quality produce can be attained 

with improvements in size, shape, colour, taste and shelf life. The use of herbicide 

resistant crops to control weeds can reduce chemical spraying, encourage the use 

of low toxic sprays and minimise soil tillage, thereby reducing labour requirements. 

Using inbred disease resistant and insect resistant crops can increase yields and 

reduce the amount of chemical sprays needed and, as with herbicide resistant 

crops, reduce labour requirements and costs. Similarly, developers argue that virus 

resistant crops can combat damage by disease and reduce chemical usage 

thereby reducing costs. And, finally, the development of crops able to tolerate 

adverse conditions allows more land to be put under cultivation resulting in greater 

production (for example, Smith 1996; Kasha 1999; National Academy of Sciences 

2000; Robinson et al. 2000; Tribe 2000; Snow et al. 2005; Biotechnology Australia 

2006a; Tribe 2006; Braidotti 2007; O'Neill 2007; Brookes and Barfoot 2009). With 

GM food safety issues always a sensitive matter, developers welcomed a recent 

Joint Research Centre of the European Commission (2008) report, which 

reinforced the GM safety message. The report found that food safety issues have 

been adequately addressed (within the European Union) and no demonstration 

has occurred of any health effect of GM food products submitted to the regulatory 

process over the last 12 years.5 The introduction of GM crops is thus seen by GM 

advocates as a positive advance for farming and the environment, providing 

immediate benefits to farmers, the Australian economy, the world food supply, 

consumers and the environment. Recently, such arguments have found 

momentum with, and capitalised upon, climate change as this threatens more 

unpredictable growing conditions and the amount of available arable land (Braidotti 

2007; Gunasekera et al. 2007; The Age 2007; The Sydney Morning Herald 2007; 

Burke 2008b, 2008c, 2008d; Farmonline 2008d; Skuthorp 2008a). 

 

In contrast, critics have consistently raised concerns about GMOs (for example, 

Lawrence 1987; Rifkin 1998; Tokar 2001; Hindmarsh and Lawrence 2004; Hoffman 

and Sung 2005; Burke 2008a; Hindmarsh 2008). Some critics dismiss claims for 

the benefits of gene technology as ‘greenwashing’, employed to allay public 
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disquiet (McMichael and Lawrence 2001: 161-62). Much opposition arises from 

concern about environmental implications. Indeed, there is growing concern 

amongst dissenting scientists as to the environmental impact of GM crops primarily 

because once released on a large scale, GM crops cannot be recalled (Altieri 

2005b; Garcia and Altieri 2005). Ever since the initial proposed commercial release 

of GMOs in the UK and USA, which occurred prior to the release approval for GM 

cotton and canola in Australia, critics of GM technology have been cautioning that 

conditions in nature cannot be replicated in the laboratory. They have warned that 

it is impossible to predict, with any great certainty, how these organisms will 

behave once released and what impact they may have on the environment 

(McNally et al. 1990; Ho 1997, 1998; Myhr and Traavik 1999; Wills 2001; Myhr and 

Traavik 2002, 2003). For example, a landmark 2005 Australian study of GM peas 

modified with an insecticide protein from a bean found that the GM peas exhibited 

a different protein from that of the bean, demonstrating that transferred genes do 

not always act as predicted (Kruger 2005). That development supported the 

contention of theoretical biologist Peter Wills that, 

 

no-one has sufficient understanding of biological processes to analyse 

adequately or predict accurately change in complete systems of any size: 

cells, organisms, ecosystems or our planetary biosphere. As a result of this 

ignorance, releasing the products of genetic engineering into the 

environment puts the world of nature at risk of harm that we don’t yet know 

about (cited in Hindmarsh 2008: 44). 

 

More specifically, critics argue that (1) plants modified to produce proteins with 

insecticidal properties may damage the soil, create resistant insects or harm non-

target species; (2) plants modified to be virus resistant may cause new viral strains 

to evolve or strengthen existing viruses; (3) plants modified to be herbicide 

resistant may interbreed with related wild plants and create previously unknown 

‘superweeds’, which may ultimately lead to greater rather than lesser use of 

chemicals to control them; and, (4) genetic contamination will occur, and likely 

affect farmers’ livelihoods and potentially put public health and the environment at 
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risk (Nuffield Council on Bioethics 1999; Altieri 2005b; Garcia and Altieri 2005; 

Snow et al. 2005; Levidow and Carr 2007). Also, a recent report from the 

respected US Union of Concerned Scientists (Gurian-Sherman 2009), disputes 

arguments that GM crops are higher yielding than non-GM crops and will solve 

world food shortages as the biotechnology industry promises. The report concludes 

that genetic engineering is unlikely to play a significant role in ‘helping the world 

feed itself in the foreseeable future’ (Gurian-Sherman 2009: 1). Other social and 

ethical issues raised with the advent of GM crops has prompted the broader 

question of how we might best relate to and treat the natural world (Wickson 2004), 

where some see genetic modification as intrinsically wrong and unnatural; beliefs 

that may be underpinned by either religious or secular viewpoints (Nuffield Council 

on Bioethics 1999: 96). 

 

Intellectual property rights are another controversial area of the debate. Whereas 

supporters of the pharmaceutical industry view the genomes of living organisms 

merely as patentable genetic information with a commercial application, they are 

seen by many as the common good or heritage that should not be ‘privatised’ 

(Nuffield Council on Bioethics 1999: 97). The opposing economic argument is that 

developers have expended large amounts of money and other resources on 

research and development and therefore should be entitled to recoup their costs 

via monopoly rights on their inventions.6 In the case of patented GM crops this 

means that farmers must pay a premium for GM seeds and waive the right to save 

any of that seed for replanting (Fernandez-Cornejo 2004), and instead purchase 

the new (and increasingly expensive) seed each season (in the case of Australia, 

see, for example, Hindmarsh 1999). The ensuing profits and the touted non-

commercial benefits of the new ‘eco-efficient’ technology are seen as good 

reasons by biotechnology developers to outweigh privatisation concerns. 

 

To best realise the economic benefits of GM seeds for private commercial 

interests, a concentration of ownership of GM technology and seed companies has 

occurred over the last three decades (Rifkin 1998; Hindmarsh 1999; King 2001; 

Fernandez-Cornejo 2004; ETC Group 2005). Such concentration presents other 
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problems such as a narrowing of market competition and increasing control over 

the use of GM plants after purchase, which, in turn, invites consideration of broader 

sustainability issues in relation to future agricultural and environmental impacts.7 

The development of GM technology therefore raises a number of unique normative 

social and ethical questions in relation to its governance and regulation (Wickson 

2004). 

 

Such many and varied implications regarding the new technology have caused 

consumer groups and environmentalists─including activists, lawyers, bureaucrats 

and academics─as well as concerned scientists and citizens across all sectors of 

society to advocate the use of precaution, openness and social inclusiveness in 

policy formation and implementation (Mayer 2003; Cribb 2004; Lawson and 

Hindmarsh 2006; Cribb 2007). With regard to Australia, since the 2003 federal 

approval of GM canola for commercial release, the debate has intensified with 

farmers, commodity dealers and plant breeders, as well as mainstream political 

parties and state governments, also concerned about the commercialisation of GM 

crops, especially in relation to contamination and liability for potential economic 

losses that farmers may experience. These issues are informed by intense 

lobbying from various players including, the Australian Greens (political party), the 

Australian Consumers Association (ACA), the Australian GeneEthics Network, the 

Australian Conservation Foundation (ACF), the Biological Farmers Association 

(BFA), the Organic Federation of Australia (OFA), and the Network of Concerned 

Farmers (NCF) as can be evidenced by their policies advocating concern about the 

introduction of GM food crops,8 as well as some state farmer organisations (for 

example, the South Australian Farmers Federation (SAFF 2009)) and grains 

industry organisations concerned about export markets (for example, the 

Australian Wheat Board and the Australian Barley Board (DPI Victoria 2007: 14)). 

These are furthered through the actions of local councils creating GM-free zones 

(two examples are Moreland council in Victoria and Waverley council in NSW 

(Phelps 2001)). 
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By 2003, such developments had pressured state and territory governments of all 

canola growing areas in Australia (Victoria, New South Wales, the Australian 

Capital Territory, South Australia, Western Australia and Tasmania) to implement 

moratoriums to prevent the commercial growing of GM canola. As such, the 

moratoriums deeply questioned existing federal approval processes and the nature 

of GMO regulation. However, such questioning has largely failed to be recognised 

at the federal level and has not unduly impacted the procedures of the Office of the 

Gene Technology Regulator (Hindmarsh 2008: 237-64). Against this introductory 

background, and before proceeding to discuss the scope and structure of this 

thesis, the research problem of the thesis is identified in the next section and 

contextualised by prior social research on agricultural biotechnology in Australia. 

 

Social research and the thesis problem 

 
Social research into agricultural biotechnology in Australia is a relatively new 

research area and this study adds to it in an innovative manner with its new focus 

on farmer perspectives of GM crops and their consideration of GM regulation in 

particular. The focus on farmers is important as they seem critical to the degree of 

success or failure of any agricultural technological innovation in being central to 

agricultural production. Notably, an early, critical analysis of Australian agriculture 

found the farmer vulnerable in that position. In exploring the clash between 

economy and ecology that occurs in a productivist agricultural system Judy Messer 

(1986) found that due to the integration of agriculture and industry in Australia, 

technological innovation and economic control has been ceded to agribusiness, 

leaving farmers as the main ‘risk bearers’ of new technology. That, as discussed 

later, has much bearing on farmers’ perspectives of GM crops and their 

consideration of GM regulation. 

 

In a similar vein, Geoffrey Lawrence (1987) introduced the area of agricultural 

biotechnology in an Australian context with his study, Capitalism and the 

Countryside: The Rural Crisis in Australia. From a structuralist perspective, 

Lawrence explored the political economy of Australian agriculture, focusing on the 
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growing role of agribusiness and the place of biotechnology in agriculture during 

the 1980s period of rural crisis. Lawrence argued that agriculture in Australia was 

being restructured in the interests of corporate agribusiness. He described in detail 

how the agricultural sector had become dependent on the technological inputs of 

industrial capitals that resulted in adverse social and environmental costs as well 

as a loss of autonomy for farmers. Following on from that study, Ian Gray and 

Geoffrey Lawrence (2001), in a formative book entitled A Future for Regional 

Australia: Escaping Global Misfortune, examined changes to the structure of 

Australian agriculture during the 1990s, including the growing push by government 

and industry to embrace biotechnology. These authors placed Australian 

agricultural transformation within globalisation and neoliberal policies, and argued 

that policies implemented by governments throughout the 1990s and since have 

resulted in farmers becoming trapped on a ‘treadmill’ of productivist agriculture, 

which undermines the viability of their farms and severely damages the 

environment. 

 

The first thorough account of the regulation (and development) of agricultural 

biotechnology in Australia though was produced by Richard Hindmarsh (1994), 

especially with regard to technocratic policy control, marginalised public debate 

and environmental issues. This was extended by Melissa Risely (2003), who 

covered the period 1992 to 2000. Hindmarsh (2005, 2008) then extended the topic 

more recently, furthering analysis of the social construction of modern 

biotechnology regulation in Australia. His work focused on the enduring social 

resistance and democratic challenge that has arisen to environmental release of 

GMOs in particular, and, by association, on the manoeuvres of GM political 

interests to release GMOs on an increasingly larger scale without broad societal 

inclusion in decision-making. Other social research in Australia has especially 

focused on consumers (for example, Kelley 1995; Norton 1999; Millward Brown 

Australia 2001; Gilding and Critchley 2003; Lupton 2005). As US social scientists 

Ian Mauro and Stepháne McLachlan (2008: 464) have pointed out, that foci is also 

the case internationally. Little empirical research has thus been carried out with 

regard to farmer perspectives and the central importance of farmers as adopters of 
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new technologies in their capacity as producers, and as key stakeholders in the 

GM technology and regulatory debate. 

 

In addressing this knowledge gap and, in turn, obvious policy gap in consulting 

farmers for their perspectives, this thesis is significant. Although it often appears 

difficult for farmers to be heard in a political sense, their importance to, and 

potential influence on, the political debate surrounding new and controversial 

mega-technologies is signaled further by their key role in pressuring various state 

governments to put in place state moratoriums on growing GM food crops. For 

example, since New South Wales (NSW) and Victoria collapsed their moratoriums 

on GM crops in early 2008, Heard (2008b) reports that farmer adoption seems low 

with less than 200 farmers planting GM canola in the first season.9 In August 2008, 

Agrifood Awareness Australia reported that only 110 growers planted GM canola in 

NSW and Victoria for the 2008 season, which equates to less that two per cent of 

the Australian canola crop (Agrifood Awareness Australia 2009a). More to the 

point, the imposition of moratoriums suggests that when farmers, as main risk 

bearers of new technology, become organised on a pressing issue to their 

livelihood their perspectives become key ones in pressuring agricultural 

development and economy, rural social policy, ESD, farm and environmental 

management, and (bio)technology innovation, adoption and management. 

Therefore, in any debate or major transition involving controversial mega-

technologies (as Beck (1995: 20, 27) has described genetic technology) it is 

important to better understand farmers’ perspectives on new technologies and their 

regulation. That also follows recent and increasingly influential developments in 

inclusive policy approaches in social democracies (for example, Jasanoff 2004; 

Jasanoff 2005; Abels 2007; Hendriks et al. 2007; Chilvers 2008; Hindmarsh 2008; 

Stirling 2008, 2009). 

 

Such inclusion though, seems compounded by ongoing difficulties for farmers to be 

recognised and validated in the political sphere. History tells us that grass roots 

farmers have most often been excluded from agricultural policy formulation 

(Botterill 2005: 215-17). Forced to take a back seat as structural changes have 
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reshaped Australian agriculture, the ability of farmers to influence agricultural policy 

making has waned as the influence of agribusiness interests (for example, financial 

institutions and suppliers of inputs such as seed, chemicals, fertilisers, machinery 

and other equipment) has grown increasingly (Gray and Lawrence 2001). 

 
For the past 200 years, farming has been a key industry in Australia. Until the mid-

1950s agricultural commodities accounted for the majority of Australia’s export 

earnings (Lawrence 1987). Prior to the 1970s, the Australian government protected 

farmers and prioritised the provision of infrastructure in rural and regional areas 

(Lawrence 1987). But, by the mid-1980s, however, policies to protect farmers from 

global market trends had become difficult to maintain with the rise of globalisation. 

Neoliberalism posited that it was not in farmers’ long-term interests to remain 

protected by tariffs and levies as these mechanisms protected those farmers who 

were not economically viable. Structural adjustment was preferred over 

government intervention so that ‘the “efficient” [farmers could] get on with the 

business of farming unencumbered by bureaucratic regulation’ in order to develop 

more export markets at a time when terms of trade were declining (Lawrence 1987: 

78). 

 

Since then, Australia’s governments have increasingly embraced free market 

forces, downsizing, industry deregulation and privatisation (for example, Coleman 

and Skogstad 1995; Lockie 1998; Pritchard and McManus 2000; Gray and 

Lawrence 2001; Halpin 2003; Herbert-Cheshire 2003). A general retreat of the 

state from agriculture has occurred as many forms of subsidies and support for 

farmers have been removed and non-viable farmers encouraged to leave the 

agriculture industry (Gerritsen and Abbott 1990; Halpin 2003, 2005). Australia’s 

future, as Gray and Lawrence (2001: 12) have asserted, is viewed by our 

governments as ‘being intimately tied to the global economy and its corporate 

players and they do not want to challenge such authority through increased 

interventions’. More specifically, the pressure to survive in such a competitive 

market has resulted in larger and more economically viable farms subsuming many 

smaller farms. Those farmers that have survived have had to achieve economies 
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of scale ‘in response to changes inherent in an open market economy’ (Hooper et 

al. 2002: 495). According to the Australian Bureau of Agricultural and Resource 

Economics (ABARE), Australia’s peak agriculture industry research bureau, the 

trend towards larger farms is likely to continue well into the future (Hooper et al. 

2002). In the cropping industry, the average area cropped per farm has risen by 30 

per cent since the early 1980s (AFFA 2005: 4). 

 

The point is that farmers today appear increasingly driven by forces of capital 

accumulation, which have entrenched productivist agriculture, and alongside it, the 

growth of technology in the global drive for capital accumulation and profit (Altieri 

1998; Gray and Lawrence 2001; Marsden 2008). In this terrain, Australian family 

farmers have been marginalised economically within today’s world of transnational 

corporate capital (Lawrence 1987; Gray and Lawrence 2001). An Australian farmer 

described the situation:  

 

We are competing in an overseas market when the rest of ‘em are 

subsidized and we’re not, so it makes it pretty tough, and we haven’t got 

enough domestic market like them countries and so we have to send it over 

there and take what they give us for it … but the cost of everythin’ is goin’ up 

in this country, like our inputs, water and power and grain, so yeah, it makes 

it tough (Coldwell 2007: 87). 

 

In turn, reduced success in the so called free market, revered by organisations 

such as the National Farmers Federation whose membership favours farmers 

running larger farms and corporate farms (Gray and Lawrence 2001), has tended 

to financially penalise those farmers with smaller or less successful operations 

unable to achieve the economies of scale afforded larger operations.  

 

Nevertheless, in 2006/2007 the value of farm exports was around $27 billion and 

the gross value of farm production was around $36 billion (ABARE 2008a). 

According to the National Farmers Federation (NFF),10 Australian agriculture 

provided 20 per cent of Australia’s goods and services exports, contributed over 12 
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per cent ($103 billion) of Australia’s GDP and supported 1.6 million (17 per cent) 

Australian jobs in 2007. This is proof, the NFF argues, that a free market system 

works and that farmers are invaluable contributors to Australia’s economy. On the 

other hand, the number of farms and farmers is steadily declining (Halpin and 

Martin 1999a; AFFA 2005: 4; Halpin 2005). Farmers now represent less power via 

the electoral system and less economic power, so much so Halpin (2003) argued 

that farmers see themselves as constituting a new kind of politically marginalised 

‘minority group’. This view is exacerbated with much ‘top-down’ planning and policy 

making, which ‘is carried out with little regard to those who are likely to feel the 

brunt of that policy’ (Gray and Lawrence 2001: 41). This disempowerment has 

been especially reflected in policy processes relating to biotechnology and 

agriculture where everyday farmers have been marginalised (NCF 2005b; 2005d). 

 

Instead, the most influential voices in biotechnology policy have been those of the 

providers of agricultural inputs and ‘external’ shapers of policy: industry and 

science in conjunction with government. These interests have formed what 

Hindmarsh (2001) calls a ‘biopolicy network’ in support of minimalist regulation in 

an effort to hasten the (bio)commercialisation process (Hindmarsh 2005, 2008). 

The bioindustry comprises biotechnology companies as well as food retailers and 

manufacturers and commodity dealers, all of whom have strong commercial 

incentives for getting GM products to market. In turn, strongly supportive 

government agencies include those of industry, trade, agriculture, commerce, and 

science and technology. They want to see the technology reach its full potential in 

the belief it will improve Australia’s competitive and market position in world 

markets and maintain its reputation as a developer and user of new technology. 

Finally, bioscientists and the research industry want to attract investment in GM 

plant breeding and agricultural improvement. 

 

The strategies employed by industry, science and government to shape favourable 

regulatory outcomes and shape GM policy are thus a demonstration of the social 

power they possess. Social power, Latour (1987) theorises, is applied by actors 

who use all manner of strategies and influence to achieve their goals. For instance, 
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the manner in which values are defined, how negotiations are handled, how allies 

are brought on board and opposing views blocked can influence and shape 

scientific knowledge and decision-making. This is clearly demonstrated in Wright’s 

(1992) study of the development of GM policy in the USA and UK, and the effect 

social dimensions have on policy making and scientific opinion (see Hindmarsh 

(2005, 2008) in relation to Australia). With regard to GM regulatory control in 

Australia, this can be evidenced by the narrow terms of reference set for inquiries 

and the removal of sensitive ethical and environmental issues from the regulatory 

policy agenda, which can unduly affect the ability of farmers to make known their 

concerns about growing GM crops (Lawson 2002; Wickson 2004; Lawson and 

Hindmarsh 2006; Hindmarsh 2008). This begs the question, ‘Are farmers being 

truly represented in policy making that relates to GM technology in agriculture?’ 

 

To influence policy, farmers must first be heard and it is a well-recognised 

observation that farmers are limited by their location, isolation and lack of available 

time and resources to make them heard in a political sense. As Gray and 

Lawrence (2001: 92) stated: ‘Farmers are vocal but have no effective voice … 

[and] [f]orming the means to … express their interests is highly problematic’. But, 

even though farmers are a disparate group they do have industry representation at 

both the national level through the National Farmers Federation (NFF), and at the 

state level through state farmer organisations such as the New South Wales 

Farmers Association (NSWFA) and the Victorian Farmers Federation (VFF).  

 

However, problematising the effective inclusion of farmers per se in the GM debate 

is first, that these groups appear to have become less politically effective than in 

the past (Halpin and Martin 1999a; Halpin 2002, 2003; Smith 2003; Halpin 2004; 

Bush Telegraph 2006) with the NFF being seen ‘now, more than ever, [as] less 

representative of Australian farmers’ (Skuthorp 2008c). Indeed, a recent internal 

review undertaken by the NFF acknowledged its lack of relevance to farmers today 

(Skuthorp 2008d). Subsequently, both the South Australian Farmers Federation 

(SAFF) and the Western Australian Farmers Federation (WAFF) have left the NFF, 

the SAFF as recently as February 2008.11 Peter White, the president of SAFF, 
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cited  cost of membership and that ‘the NFF has become less powerful as a lobby 

group’ (Roocke and Bardon 2008). Also, in 2009, at the time of writing, it was 

reported in the press that the NSWFA (the NFF’s largest financial contributor) 

might resign its membership due to political manoeuverings and the loss of a 

position on the board of the NFF (Knight and Dick 2009). 

 

Furthering such views is that many farmer organisation members believe leaders 

to be out of touch with the needs of their members (Halpin 2003), and not 

committed to supporting the agreed policies and principles of their organisations 

(NCF 2004b, 2005a; Newman 2007). Similarly, NSWFA ‘grass roots members are 

frustrated at not being able to effect change through the current processes’ 

available to them in their organisation (Bateman 2002). The issue of weak 

representation has been evidenced by deep divisions in the ranks of these farmer 

organisations with regard to GM crops (for example, Cawood 2002; Hunt 2002; 

Brennan 2003; Hunt 2004a; Jackson 2004; Office of the Premier 2004; NCF 

2005b). In particular, the early 2008 lifting of GM moratoria in NSW and Victoria 

sparked much controversy, and well demonstrated deep divisions amongst farmers 

over the growing of GM canola crops (for example, Heard 2007b; Leung and 

Guerrera 2007; NCF 2007; Perriam 2007; Chandler 2008a). 

 

Compounding the situation is the unwavering support of neoliberal policies by 

major farming organisations such as the NFF, the NSWFA and the VFF. Such 

support has led to the favouring of larger and corporate farmers over small and 

medium sized farmers (Halpin and Martin 1999a; Gray and Lawrence 2001; Halpin 

2004). In the grains industry, in 2004, for example, a relatively small percentage 

(30 per cent) of farms produced the majority (two thirds) of the output and achieved 

a return on capital invested that was almost double that for the industry as a whole 

(AFFA 2005: 10). These farmers have very different needs to the remaining less 

successful 70 per cent of farmers. 

 

Falling membership levels and escalating levels of public criticism also suggest, ‘an 

ongoing period of member discontent with the NFF family’ as many farmers claim 
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that the NFF ‘do not “really” represent them’, that their leaders ‘do not understand 

them’ and that ‘no-one is listening to them’ (Halpin 2003: 142). The NSWFA and 

VFF have also suffered a continuing decline in membership levels over the last few 

years (Bateman 2002, 2003; Du Preez 2004; Farm Writers' Association of NSW 

2004; Claughton 2006; Bardon 2007; Hunt 2009). In addition, corporatist 

relationships have developed between farmer organisations (such as the NFF, the 

NSWFA and the VFF) and the state, which appear to have resulted in support for 

interests that primarily align with the state and not necessarily farm membership 

(Halpin and Martin 1999b; NCF 2004b; Newman 2007). Subsequently, the NFF’s 

‘suitability as the political voice of farmers’ has been widely questioned by many 

farmers (Halpin 2004: 485). Of further concern was the NFF’s decision to invite 

agribusiness interests to join them in an attempt to boost membership and increase 

revenue (Roocke and Bardon 2008; Knight and Dick 2009). Indeed, many farmers 

disenchanted with their traditional farmer organisations are looking for alternative 

forms of collective action and representation (Cawood 2002; Halpin 2003, 2004; 

Hunt 2009). 

 

Thus, despite the influential role of farmers with regard to the imposition of the 

state moratoriums on growing GM crops, this research shows that farmers remain 

inadequately represented or meaningfully involved in policy processes relating to 

mega-technological change and agriculture. Indeed, they often appear as a distant 

add-on to the GM debate and policy processes to regulate GM crops even though, 

again, they are the key political constituency whose livelihood and way of life 

appears most at risk from the introduction of gene technologies. 

 

It is Australian farmers after all who will be saddled with potentially heavy 

commercial consequences arising from growing GM food crops or contamination, 

such as that signalled by any loss of markets that demand certified non-GM 

agricultural commodities, as well as any environmental and other social 

consequences. That includes carrying any burden of increasing technological 

dependency on the patented products of foreign corporations and their global 

marketing strategies. Any decisions made about GM technology therefore directly 
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affect both the livelihoods of farmers today and in the future. These developments 

and arguments well inform their position as key stakeholders in the GM debate. If 

the tenets of social democracy are to be upheld or enhanced in Australia, farmers, 

as key stakeholders, need empowerment to actively participate in the decision-

making processes relating to GM technology in agriculture (and, any other 

controversial mega-technologies). That would allow GM regulation to be seen as 

legitimate, reflective and effective for all stakeholders, especially key ones like 

farmers. Moreover, enhanced involvement of stakeholders can potentially lead to 

better policy outcomes because it ensures that final decisions have a greater 

degree of legitimacy and validity among all participants (Dryzek 1990; Caddy and 

Vergez 2001; Harding 2002; Eshuis and Van Woerkum 2003; Hartz-Karp 2004; 

Dovers 2005; Snow et al. 2005: 397), as well as more constructive outcomes with 

the inclusion of local knowledges, which is increasingly being viewed as important 

for sustainable futures (for example, Dovers 2005).  

 

Given this context, the central problem that this thesis addresses is: 

 

What are farmers’ perspectives on GM technology and how can these 

perspectives, and farmers themselves, be better incorporated into existing 

or redesigned agricultural biotechnology regulatory and policy structures 

and processes to ensure productive, democratically legitimate policy 

making, in response to the many implications of GM agriculture?  

 

In short, the argument of this thesis is that farmers as central stakeholders in the 

GM crop debate have to date been inappropriately marginalised throughout the 

policy process, and need to be better included for reasons of ‘good governance’ 

(which Levidow (2007: 22) describes as ‘co-operative means to deal with common 

problems’) and better policy outcomes. This argument of course reflects the view 

that current GM policy in relation to agriculture is not reflexive or inclusive enough, 

with government increasingly confronted by a crisis of legitimacy as a result of 

growing public mistrust. As a consequence, the case is made for GM policy and 

regulatory process to better adhere to democratic ideals of inclusion in policy 
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making, especially with regard to controversial issues of high risk and hazard (for 

example, Hindmarsh 2008). That position would incorporate active and inclusive 

public participation, address risk and trust more coherently, and recognise farmers 

as valuable stakeholders and partners in such decision-making, alongside other 

stakeholders in viable partnership approaches (for example, Oliver 2004). Indeed, 

many sources from within government, as well as the community and experts, can 

appropriately inform policy processes as well as good governance. Dovers (2005: 

28, 137-42), in recognising the importance of ‘[l]earning from policy experience and 

accruing lessons in a positive and proactive way’, has argued that ‘policy learning’ 

results in more being learned about a problem so that it can be addressed in more 

effective ways. 

 

That said, the central goal of this thesis is: 

 

To better understand the perspectives of farmers as central stakeholders in 

the debate about the commercial release of GM food crops in Australia, 

especially in relation to scientific, social, environmental and commercial risk 

and uncertainty, and by association with regard to trust concerning the 

current regulatory system. 

 

Such an understanding informs why farmers should be and how they might be 

better incorporated into regulatory decision-making to produce better 

environmental and social outcomes for farmers, agricultural production, society and 

democratic legitimacy. Clearly, addressing this goal is of much significance for 

Australia’s agricultural management, and research and development for viable 

agricultural subsystems, and long-term sustainability, especially regarding the 

many issues raised about the commercial release of GMOs and their regulation, 

and their social and economic usefulness. In this context, I now turn to the aims of 

the thesis. 
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Thesis aims 

 
The principal aims of this research are: 

1. To explore and analyse the perspectives of Australian farmers about the 

widescale introduction and regulation of GM food crops in Australia in 

relation to scientific, social, environmental and commercial risk and 

uncertainty through documentary research, institutional analysis, and a 

representative face-to-face survey of Australian canola farmers.  

 

2. To provide insights of how farmers, as key stakeholders, have been 

marginalised in regulatory decision-making processes with regard to the 

development and introduction of GM food crops, and how farmer distrust in 

regulation has arisen as a consequence, and the implications of this for 

policy learning and future policy making. 

 

3. To explore and analyse the place of inclusive public participation in the GM 

regulatory process and how Australia’s regulatory system might better 

include farmers as central stakeholders in the GM technology debate. 

 

Thus the central research questions of this study stem from the need to understand 

the risk and trust perspectives of Australian canola farmers about the widescale 

introduction and regulation of GM crops and to understand how farmers might be 

better included in the GM regulatory process. 

 

The following questions inform my inquiry: Where is the place and what is the role 

of risk and hazard with regard to technological change in the regulation of GM 

technology? What are the risk and trust perceptions of Australian canola farmers 

with regard to the regulation and environmental release of GM food crops in 

Australia? Where exactly is the role of public participation situated in GM 

regulation, and what does it consist of? To what degree have Australian farmers 

been marginalised in decision-making processes in relation to the regulation of GM 

food crops? Finally, how might farmers’ perspectives be more incorporated into 
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GM regulatory processes and what implications might this have for future GM 

policy making in the context of good governance? 

 

Methodology 

 
Informed by the sociologies of agriculture, environment, and science and 

technology, my methodology combines a case study approach (Yin 2003), with an 

interpretative approach. It is especially informed by grounded theory (Glaser 1998), 

and policy analysis involving ‘policy process’ and ‘meta-policy’ approaches (Nagel 

1999), which focuses on political process and stakeholders in determining what 

processes and means are used to establish GM regulatory policy and the role of 

stakeholders within that policy process. This integrated approach allows for both 

empirical and qualitative forms of data collection in seeking understanding of 

complex social phenomena (Glaser 1998; Yin 2003). As such, the research 

combines a case study approach featuring a survey of Australian canola farmers’ 

concerns and distrust about a wide variety of risks posed by the introduction of GM 

food crops (specifically, canola), with a policy analysis of the GM regulatory 

institutional arrangements and regulatory processes that have evolved in Australia. 

 

The survey was undertaken in 2002 during a pivotal time in the GM debate when 

approval for the commercial release of GM canola, Australia’s first GM food crop, 

came under consideration by the regulatory system (see Parkinson and Hindmarsh 

2003). In sum, this integrated approach seeks to understand the risk and trust 

perceptions and experiences of Australian canola farmers about the introduction of 

GM food crops in Australia, how farmers have been disadvantaged in decision-

making processes with regard to GM regulation, and how might farmers and 

democratic legitimacy in regulation be more empowered for better social and 

environmental outcomes. 
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Significance and scope of the research 

 
The research is significant as no other in-depth research of this specific nature, 

that is, with a focus on farmers and their perceptions and attitudes about GM crops 

and their regulation, as well as farmer involvement in decision-making with regard 

to GM regulation, has been conducted in Australia to date. Instead, a small number 

of farmer surveys and two studies of WA farmers to determine the likelihood of the 

adoption of GM crops have been undertaken but lack in-depth analysis, although 

they are useful for comparative purposes (see Chapter 5). For example: 

 

 The most extensive survey was taken by the Kondinin Farming Group in 

2002 (see Horsley and Paterson 2003 for results of the survey), which 

conducts an annual national survey of its farmer membership of their 

Farming Ahead magazine. The Group’s 2002 survey of 1029 participants 

showed 45 per cent were against the introduction of GM crops, 36 per cent 

were unsure and a further 19 per cent gave support. Since the 2002 survey 

and approval of GM crops, results have been made available for their 2004 

and 2006 surveys, which show an increase in acceptance, albeit small 

(Kondinin Group 2007).  

 

 Biotechnology Australia (2003a) conducted a survey of 500 farmers across 

Australia in 2003 and reported 49 per cent were opposed to GM crops and 

74 per cent were not considering using GM technology. Farmers main 

concerns were consumer rejection, loss of export markets and the 

development of herbicide resistance in weeds (Biotechnology Australia 

2003b). 

 

 A survey commissioned by ICM Agribusiness in consultation with the 

Network of Concerned Farmers of 200 Victorian farmers found 71 per cent 

had concerns about the commercial release of GM canola, including loss of 

markets, segregation and liability issues (NCF 2004a). 
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 A survey carried out by the South Australian Farmers Federation of their 

members in 2002 discovered 66 per cent of the 1000 respondents were 

concerned about the market implications of GM crops and 80 per cent 

rejected growing GM crops (ABC Rural News 2002b). 

 

 McDougall et al. (2001) surveyed 193 WA pulse (legumes) farmers to gauge 

farmer understanding and perceptions of genetic engineering and to assess 

farmer attitudes to GM crops and their acceptance of the technology. 

Willingness of farmers to use GMOs with clearly stated benefits was 

reported to be ‘generally high’. Farmers’ greatest concerns about the 

technology centred on the socio-economic implications of the marketing and 

control of GM technology, but market security, the development of herbicide 

resistance in weeds and unknown side effects were also key concerns. 

 

 A study by Crowe and Pluske (2006), which was carried out in 2003, 

surveyed 71 WA canola farmers to determine the likelihood of farmers 

adopting GM canola. They found 63 per cent of respondents were not willing 

to grow GM canola. Farmers’ concerns included loss of markets, risks 

associated with cross pollination, the development of herbicide resistance in 

weeds, and a need for further research. 

 

Internationally, it is also the case that relatively few empirical studies of this nature 

have been undertaken. Most studies involving farmers have focused primarily on 

an economic assessment of GM crops (Mauro and McLachlan 2008: 464). Whilst 

such research is important its narrow focus does not allow consideration of broader 

environmental and social issues. Only a handful of studies worldwide have 

investigated farmers’ attitudes and perceptions towards growing GM crops. This 

has included, 

 

 in the UK: 

 (1) Hall (2008), who, recognising farmers’ exclusion from the UK 

debate about GM crops, investigated Scottish farmers’ attitudes 
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(number of respondents not disclosed) towards growing GM crops 

and found they did not occupy extreme pro or anti-GM positions 

rather they advocated they would follow consumer preferences.  

 

 in the USA: 

(1) Lawson et al. (2003) examined 290 South Dakota (US) farmers’ 

attitudes towards agricultural biotechnology and found a high level of 

acceptance of GM crops and a belief that consumer fears about GM 

produce are unfounded. 

 

(2) Lawson (2005) examined US farmers’ (number of respondents 

not disclosed) decision-making with regard to growing GM crops 

using rational choice theory. Farmers were found to make decisions 

based on assessment of perceived costs (for example, complicated 

segregation issues), risks (for example, consumer rejection of GM 

products) and benefits (for example, increased yields and reduced 

chemical usage) dependent on their hierarchy of value preferences. 

Conventional farmers in the study were found to view growing GM 

crops in a positive manner and to have very different perspectives 

and values to those of organic farmers who rejected growing GM 

crops.  

 

(3) Chen (2005) compared the diffusion-adoption of two very different 

agricultural biotechnologies: recombinant bovine growth hormone 

(rBGH) and GM crops taking into account contextual factors such as 

their politicisation and the social resistance that exists towards them. 

Findings indicated that the attributes and politicisation have affected 

the diffusion and adoption of rBGH and GM crops. Both farmers and 

consumers attitudes were influenced by the intense struggle to stop 

their approvals. Chen found farmers’ technology use decisions (for 

example, to grow GM crops) were also largely determined by the 

product characteristics and performance. 
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(4) Kondoh and Jussaume Jr. (2006) surveyed 904 Washington State 

(US) farmers and assessed how their interest in ‘controversial 

agricultural technologies’ such as GMOs was shaped by their 

personal knowledge of the technology as well as by external social 

and economic conditions. They found farmers actively network and 

that their social interaction with others influences their assessment of 

GM products in conjunction with structural factors.  

 

(5) Fennell (2006) examined how 51 conventional and organic 

farmers in Florida and Southern Georgia (US) conceptualise 

biotechnology and respond to the public controversy surrounding it. 

Overall, conventional farmers were found to be accepting of GM 

crops and believed the controversy to be overblown in contrast to 

organic farmers who rejected it. 

 

(6) Kaup (2008) surveyed 1,527 US corn farmers and examined the 

influence of farmer knowledge on decision-making about growing GM 

corn. Kaup found farmers’ first hand experience greatly influences 

their decisions and that farmers are reflexive and negotiate between 

expert and local knowledge when making decisions. 

 

 in Canada: 

(1) Barber et al. (2008) surveyed 72 Canadian grain farmers to 

evaluate farmer attitudes towards segregation methods for handling 

GM and non-GM produce in the likely event of GM wheat becoming 

commercially available. Farmers were not convinced successful 

segregation could be attained and were concerned about market 

implications for GM wheat when world market preference was for 

non-GM wheat. 

 

(2) Mauro and McLachlan (2008) in their study of 370 Canadian 

farmers who had grown GM crops focused on the role and potential 



 26

contribution of farmer knowledge in the risk analysis of GM crops. 

Farmer perspectives they argued are valuable and a more inclusive, 

experience-based and farmer-centred approach to risk assessment is 

needed to overcome the limitations of conventional science-based 

risk assessment. 

 

 in Sweden: 

(1) Lehrman and Johnson (2008) evaluated 680 Swedish farmers’ 

attitudes towards GM crops and their perceptions of the costs and 

benefits associated with growing GM crops and found them 

unaccepting of the technology. 

 

 in New Zealand: 

(1) Cook and Fairweather (2003) and (2) (Fairweather et al. 2003) 

investigated 115 New Zealand farmers’ intentions, attitudes and 

beliefs regarding their use of GM technology. They found a strong 

social responsibility dimension amongst farmers and that the 

consequences of using GM technology were key factors affecting GM 

decisions. 

 

These studies are all useful in understanding how farmers make decisions whether 

or not to grow GM crops, especially that a variety of factors influence their 

decisions. They also contribute to the argument that farmers’ knowledge is 

valuable and could be useful to regulators in their assessment of GM crops. 

However, none of the studies examined the extent (if at all) farmers had been 

involved in decision-making and policy making regarding GM technology or what 

farmers thought about issues of regulation and how empowered they were to make 

changes to agricultural policy. 

 

As the first in-depth study of farmers’ views in Australia this work offers an 

insightful study able to inform fundamental knowledge in this area and, potentially, 

future policy directions with the GM technology debate still fiercely being 
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negotiated. Although the farmers in this study were surveyed in 2002, which may 

now be considered a little out of date, this data and its findings have much 

relevance for the ongoing GM debate following the approval of GM canola in 2003 

and farmers’ concerns. 

 

In sum, the survey, its findings and my analysis of the policy context provide 

valuable insights into important decision-making issues, which, in turn, provide 

important policy lessons for GM and other agricultural policy development 

concerning risk laden mega-technologies and the non-inclusion of farmers as key 

stakeholders. In this sense the thesis well contributes to knowledge in the field of 

agricultural biotechnology studies and, more generally, socio-technical assessment 

with regard to the environment and public participation. 

 

This argument is reinforced through the ongoing nature of the GM debate. In the 

2008 Western Australia state election, for example, GM was reported to be ‘one of 

the headline issues’ (Skuthorp 2008a). Indeed, it is all the more significant where 

both New South Wales and Victoria decided in November 2007 to lift their 

moratoriums on GM food crops in early 2008, again, with little inclusive farmer 

participation in decision-making, while Tasmania, the Australian Capital Territory, 

Western Australia (with the exception of GM cotton allowed to be grown in the Ord 

River area and a small number of GM canola trial sites) and South Australia 

maintain their moratoriums (ABARE 2008b).12 

 

It may also be suggested that given the slow adoption of GM since the collapse of 

the Victorian and NSW moratoriums, ongoing and robust contestation of GM food 

crops by farmers signals that farmer positions may not have diverged much from 

my survey findings. Indeed, given the farmer forums and events that have emerged 

since then13 (as I discuss in Chapter 6), it may well be that their opposition might 

have strengthened, and the view that they should be better represented in 

decision-making more recognised. Of course this supposition would need to be 

explored in further research (see Chapter 7). 
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This research is thus important to the Australian field of agricultural biotechnology 

development and regulatory studies, and by extension contributes to international 

knowledge on the subject. Furthermore, it is important in contributing to the social 

history of Australian agricultural biotechnology as it expands and adds to 

knowledge about the role of farmers in this formative period of state decision-

making; of how farmers, as key stakeholders in the GM debate, initially formulated 

their opposition to the wide-scale commercial introduction of GM crops, and why 

they were effectively left out of the negotiations that ended the moratoriums in 

NSW and Victoria. Further reinforcing the area’s topicality and futures-orientation, 

and why such policy learning as this thesis offers is important, the GM debate has 

attracted sustained, intense and ongoing media interest (of late, for example, 

Birnbauer 2007; Dowling and Birnbauer 2007; Farmonline 2007b; Heard 2007a; 

McKenzie 2007; Roskam 2007; Chandler 2008a, 2008b; Farmonline 2008d; Heard 

2008a, 2008b; Salleh 2008; Skuthorp 2008b; Fatka 2009a, 2009b; Heard 2009; 

Heard and Dick 2009; McKenzie 2009; Myers 2009a). 

 

A final reason for my specific focus on Australian canola farmers’ perspectives and 

Australian regulation was one of making my study manageable in the broader 

context of the expansive Australian and global GM debate. In focusing on farmers’ 

concerns the thesis appropriately takes as its policy starting point the first of three 

major Australian inquiries, which was held in 1992, and continues with an 

investigation of the two later inquiries (held in 2000) that foreshadowed the Gene 

Technology Act 2000 (Cth) (referred to as the GT Act hereafter). The GT Act is the 

current legislation for oversight of commercial release of GMOs. These inquiries 

were held in response to ongoing controversy about the introduction of GM crops, 

including the lack of visible farmer perspectives informing decision-making. They 

thus posed as potential negotiable sites or spaces for farmer concerns to be 

expressed (as submissions) about the potential impacts and implications of this 

new agricultural technology, including appropriate regulation, and further add 

primary data to the analysis. 
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My investigation of these inquiries and the implications of the GT Act─in relation to 

farmer concerns and perspectives (as elicited from interviews held with farmers) in 

conjunction with analysis of policy relating to GM, and how the outcomes of these 

inquiries might have impacted on farmers─continues until the late 2007 decision to 

lift the moratoriums in New South Wales and Victoria. Again, this was an important 

decision arrived at with little farmer participation or deliberation, and which also 

marked a major turning point in the debate. This timeframe includes both the 

period in which I conducted my interviews with farmers in 2002, prior to the 

approval in 2003 of GM canola for commercial release in Australia, and the period 

following the approval until the effective removal of moratoriums in NSW and 

Victoria in early 2008. I next explain how my investigation was constructed. 

 

Structure of the thesis  

 

Chapter 2, The Theoretical Framework, provides an analysis of theories and 

concepts for framing, guiding and interpreting the research. It is informed by (1) the 

sociology of science and technology in addressing the areas of risk, trust, scientific 

uncertainty, inclusiveness in decision-making and civic science; and, (2) concepts 

of sustainability as related to agriculture and technology, which draws on the 

sociologies of environment, agriculture, and technology, in influencing farmers’ 

behaviour and how they perceive issues of new technology. 

 

Chapter 3, Gene Technology Policy Development in Australia, provides a 

contextualising policy analysis of gene technology regulation in Australia that is 

important for backgrounding and interpreting the GM debate and introducing the 

terrain in which farmers found themselves and reacted. It thus provides information 

crucial to set the scene regarding agriculture and GM crops as a basis for 

understanding and interpreting the survey data generated from interviews held with 

NSW canola farmers (see Chapter 5). The main focus of the chapter is on three 

federal government inquiries, the first held in 1992 and the second and third in 

2000, and the resultant GT Act, which is currently in force. The chapter continues 

until the approval of GM canola for commercial release in 2003. 



 30

Chapter 4, What, Where, When and How? The Methodology Employed, outlines 

the study design, describing in detail the qualitative and quantitative methods 

employed as well as describing my own experience of the research process, which 

is important to understand my analysis. The chapter discusses the framework 

used, the methodological approach, and the ethical considerations in developing 

and employing the survey. It then considers the collection of data, which entailed 

the design and pilot testing of a written questionnaire and interview schedule, my 

experiences of using them in the field in late 2002 (just before the approval of GM 

canola), and my reflections on the fieldwork. 

 

Chapter 5, Numbers and Narratives, discusses the results and findings of the 

survey, gaining a good understanding of the risk and trust perspectives of farmers 

about the widescale introduction, and regulation, of GM food crops. It highlights 

that farmers, especially in their role as potential adopters and producers of GM 

crops, question many things in relation to GM technology. Key themes to emerge 

were concerns by farmers about sustainable development, scientific uncertainty, 

risks and hazards, whom to trust, how farmers are represented, and meaningful 

ways for farmers to participate in the regulatory process. 

 

Chapter 6, Farmers in GM Agriculture Policy Making Post GM Canola Approvals, 

picks up the policy trail again post the approval of GM canola to investigate if 

farmers remain marginalised in decision-making despite their vocal protests about 

the approval process, the Gene Technology Regulator, and the manner in which 

the GT Act has been interpreted. What it finds is a continuing decline of the power 

of farmers to influence agricultural policy, while providing further insights into the 

inquiries and reviews that led to the removal of GM moratoriums in NSW and 

Victoria. 

 

Chapter 7, Reflections, Conclusions and the Way Forward, discusses the policy 

lessons posed by this research. It reflects upon the potential roles of ESD, the 

precautionary principle and deliberative governance, and the development of GM 

regulatory policy. In doing so, it presents the implications and recommendations 
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that arise from this research in relation to future policy making and research, 

including arguments about increased involvement and interaction between all key 

stakeholders, and especially emphasises the inclusion of farmers in such debates 

about the development and introduction of controversial mega-technologies for 

farming as exemplified by GM food crops. 
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Endnotes 
 
1 

 It is important to distinguish ‘modern’ biotechnology, which has been developed over the past 
three decades, from the previous thousands of years of human use and selective breeding of 
plants, animals and micro-organisms. McMeekin and Green (2002), refer to three generations of 
biotechnology development: 

 
(1) First generation of ‘stone-age empiricism’, which covers the cumulative trial-and-error 
developments in, for example, the production of beer (using yeast for fermentation), cheese 
(using rennet to curdle milk) and bread (using yeast to rise dough), as well as traditional 
animal and plant breeding. 
 
(2) Second generation of ‘microbiological revolution’, which constitutes the science-based 
developments from the 19th century that led to the modern pharmaceutical and food 
processing industries. 

 
(3) Third generation of ‘genetic engineering’ or ‘modern biotechnology’, which is 
characterised by the production of novel genetic combinations and utilised in the following 
industries: 
 

 Diagnostics: from the 1970s, based on monoclonal antibody technology, 
now radically supplemented by developments in DNA and gene 
identification techniques; 

 Processing: utilising enzymes and genetically modified micro-organisms in 
food processing, chemical processing and bioremediation; 

 Pharmaceuticals and healthcare: including technologies for ‘designer 
drugs’, for identifying new targets through knowledge of the human 
genome and for gene therapies; this could also include technologies such 
as xenotransplantation and cloning, which can be used either to grow 
human or human-like cells and organs for therapies or to produce complex 
drugs by ‘pharming’ cloned animals; 

 Food and crop plants: essentially using genetic modification to enhance 
plants for a more efficient agriculture or improvement to the food or crop 
itself, as well as the development of new crop protection technologies 
through knowledge of plant genomes; 

 Animal: genetic modifications to improve farmed varieties for consumption 
or as vectors for human pharmaceutical production. 

 
See also, Walsh (2004) for a full discussion of the development of biotechnology. 

 
2 Transgenes are novel, synthetic genes that have not previously existed in the natural world. At 

their most basic they are composed of a target gene sequence flanked by a promoter and other 
elements that may come from different organisms. A transgene can be inserted into an 
organism’s genome in several ways: using the disease-causing mechanism of a soil pathogen, 
Agrobacterium tumefaciens to carry a small piece of DNA (a modified plasmid) that integrates 
new rDNA into the plant genome and does not cause disease; particle bombardment; electrical 
techniques; physical techniques using silicon fibres and microinjections; or chemical techniques. 
The transformation process is very inefficient regardless of the method used and very few of the 
cultured cells incorporate the transgene. For this reason the transgene is usually linked to a 
selectable marker gene. For example, a gene encoding herbicide or antibiotic resistance, to allow 
rapid selection of the few cells that incorporate the transgene. These cells and tissues are 
cultured to produce whole organisms (Snow et al. 2005: 379-81). 
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3 The terms genetic engineering (GE) and genetic modification (GM) are interchangeable (GRDC 

2007: 5). More specifically, genetic engineering is the ‘manipulation of an organism’s genetic 
endowment by introducing or eliminating specific genes through molecular biology techniques’ 
and genetic modification is the ‘deliberate changing of genetic material in an organism’ (GRDC 
2007: 10). 

 
4 These ideals have consistently been promoted on the corporate websites of the major 

biotechnology players (for example, Bayer CropScience 2005; DuPont 2005; Monsanto 2005). 
 
5 Prior to the introduction of GM products into the marketplace 12 years ago in 1996, the safety 

assessment of these products had already been discussed by organisations such as the World 
Health Organisation (WHO) and the United Nations Food and Agricultural Organisation (FAO). 
The Joint Research Centre of the European Commission report notes that these discussions 
resulted in international guidelines for foods derived from GM products which, in turn, led to the 
publication in 2003 of guidelines for the safety assessment of foods derived from GM plants and 
microorganisms by Codex Alimentarius (GRDC 2008a). 

 
6 Patents commonly have a life of twenty years in the USA (USPTO 2008). 
 
7 For example, chemical sales can be promoted by making GM plants resistant to a particular 

herbicide or by incorporating genes that will be activated when sprayed with a particular chemical; 
profit margins of farmers can be manipulated by the GM industry through their pricing of seeds 
and user costs; and, crop management plans can be imposed dictating how to farm and what 
products to use (NCF 2005d). 

 
8 The websites of these organisations provide information about their policies and concerns about 

the introduction of GM food crops. For example: 
 
 The Greens at www.greens.or.au/node/774 
 

The Australian Consumers Association (CHOICE) at 
www.choice.com.au/viewArticle.aspx?id=101257&catId=100472&tid=100008&p=2&title=W
ho+we+are 

 
 The Australian GeneEthics Association at www.geneethics.org/about 
 

The Australian Conservation Association at 
www.acfonline.org.au/uploads/food_industry_sustainability.pdf 

 
 The Biological Farmers Association at www.bfa.com.au 
 
 The Organic Federation of Australia at www.ofa.org.au 
 
 The Network of Concerned Farmers at www.non-gm-farmers.com/about.asp 
 
9 However, this slow uptake may also be due to little transgenic seed being available and the 

selection of specific ‘demonstrator’ farmers by biotech companies. 
 
10 See the NFF website at www.nff.com.au. The figures are updated annually. 
 
11 The WAFF rejoined the NFF in July 2009 after a new funding proposal was agreed upon.  
 
12  At the time of writing, in July 2009, the WA government announced it would hold a review of the 

Genetically Modified Crops Free Area Act 2003 as the Act must be reviewed and a report 
presented to both houses of the WA Parliament by 24 December 2009. 
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13 Such as the speaking tours and forums organised by the Network of Concerned Farmers, 

Greenpeace and WA Conservation Council to showcase US and Canadian farmers and their 
experiences of growing GM crops (NCF 2008; Heard and Dick 2009). Also the high profile debate 
in WA about allowing GM canola trial sites with a view to approving GM crops since the change 
of state government in 2008 (for example, Farmonline 2009b). 
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2 
 

The Theoretical Framework 
 

What are … [people] afraid of? Nothing much, really, except the food 
they eat, the water they drink, the air they breathe, the land they live 
on and the energy they use … confidence about the physical world 
has turned to doubt. Once the source of safety, science and 
technology have become the source of risk. 

 

(Douglas and Wildavsky 1982: 10) 
 

The aims of this study are to better understand the perspectives of farmers as 

central stakeholders and the main risk bearers of new technology in the debate 

about the commercial release of GM food crops in Australia, how they have been 

marginalised in decision-making processes with regard to the regulation of GM 

food crops, and how they might be better incorporated into decision-making that 

relates to GM food crops. In short, I investigate how current policy evolved and 

how future policy might be improved for farmers, especially informed by ideas of 

ecologically sustainable development, which increasingly frames the growing 

governmental and public recognition of environmental problems and risks  

associated with new technologies. 

 

Within those broader aims, this chapter provides the theoretical framework of the 

study, which draws on the sociology of science and technology to interpret 

questions of risk, and by association, trust, scientific uncertainty, and inclusiveness 

in decision-making (especially with regard to deliberative governance and 

enhanced public participation in decision-making about controversial scientific and 

technological issues). In addition, it draws on the sociologies of environment and of 

agriculture, which encompass farmers and their behaviour and how they perceive 

issues of new mega-technology that might affect them adversely or, again, that are 

controversial. 
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Over the last few decades, environmental issues have come to the forefront of 

public attention due to numerous environmental problems occurring on a global 

scale. This is despite increasing attempts by governments at both local and global 

levels to contain the problems. Such problems have been significantly contributed 

to by modernist and reductionist scientific and technological approaches (Beck 

1992). Consequently, over the last decade in particular, a notable shift is occurring 

from traditional styles of government to those attempting more inclusionary and 

holistic styles (Abels 2002; Jasanoff 2004; Abels 2005; Videira et al. 2006; Stirling 

2008, 2009). In this sense, the shift towards ‘governance’, as distinct from 

‘government’, is occurring where the former is described as a term increasingly 

used to refer to ‘the carriage of public and collective affairs much more inclusive of 

non-government players … where policy responses primarily by government … 

have not been adequate’ (Dovers 2005: 35).1 The focus is on deliberative or 

enhanced participatory modes of governance, with the aim of promoting greater 

interaction between stakeholders in the interests of more democratically legitimate 

decision-making processes and outcomes. That arguably leads, in turn, to 

enhanced social cohesion, which in conjunction with more knowledges contributing 

to decision-making, results in improved environmental outcomes. These themes 

strongly link to notions of reflexivity, public trust, scientific uncertainty and 

deliberative democracy (Giddens 1990; Beck 1992; Szerszynski et al. 1996; 

Berkhout et al. 2003b). In a sense, these themes have become fused with each 

other and need to be seen this way rather than as individual themes that build on 

each other. Moving through the relevant literature, the framework I have developed 

to inform my engagement with the farmers in my study and to interpret the results 

has evolved through consideration of three key thematic areas underpinning the 

literature.  

 

The first area involves the emergence of the environmental movement and ideas of 

ecologically sustainable development, coupled with increasing recognition of 

uncertainty in relation to agriculture and technology interactions, in tandem with the 

evolution of the precautionary principle to deal with potential environmental 

problems. The second area involves an exploration of the relatively recent crisis of 
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public trust in government and scientific experts that has emerged due to a growing 

recognition of new technological developments and their potential impact on the 

environment. The third area relates to reflexivity and the rise of citizenship 

movements with an emphasis on inclusive public participation in decision-making 

at all levels of the policy process with regard to issues of science and technology, 

which highlights the emergence, especially over the last decade, of deliberative 

governance and civic science. 

 

Ecologically sustainable development 

 
In today’s society, science and technology are relied upon as a central mechanism 

to improve the quality of modern life, primarily through modifying and transforming 

the biophysical environment. But problematic impacts of such changes are now 

recognised as having far-reaching and global implications for environmental and 

social sustainability. Environmental issues were first notably debated during the 

late 1960s and 1970s, sparked especially by a think-tank called the Club of Rome 

and its now famous Limits to Growth report, which challenged conventional 

thinking of the time with its findings that natural resources are not limitless 

(Meadows et al. 1972). In parallel, the inaugural 1972 United Nations Conference 

on the Human Environment was held in Stockholm, which focused on the link 

between environmental problems and economic development (UNEP 1972). 

However, the modern era of debate about sustainability did not begin in earnest 

until the 1980s (Harding 2002: 19). The concept of sustainable development 

emerged following the World Conservation Strategy (IUCN 1980) and the World 

Commission on Environment and Development’s landmark report, Our Common 

Future (WCED 1987).2 The latter placed sustainable development on the political 

agenda of all nations. Most importantly, it also recognised that natural resources 

were finite and could not sustain society indefinitely, and that environmental 

problems were inherently interrelated to social and economic factors. From this 

report issued the most widely used definition of sustainable development: 

‘development which meets the needs of the present without compromising the 

ability of future generations to meet their own needs’ (WCED 1987: 43). 
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While the WCED report was criticised extensively for its propensity towards 

economic growth and industrialisation, not surprisingly the idea of sustainable 

development was willingly supported by governments and business as it did not 

entail much challenge to the status quo (Haas et al. 1992; Dernbach 2002; Harding 

2002; Sneddon et al. 2006). The nations of the world formally endorsed 

‘sustainable’ development at the 1992 Earth Summit (United Nations Conference 

on the Environment and Development) agreeing to foster sustainable development 

both within their own boundaries and internationally. The broad appeal of 

sustainable development lay in its central notion that environmental protection is 

not in opposition to development, and severe environmental degradation is 

recognised as threatening to any economy (Diesendorf and Hamilton 1997; AFFA 

2000; Harding 2002). 

 

In 1989, the Australian government also set about the task of embracing the 

principles of sustainable development (SD), releasing a proposal to develop a 

national strategy for SD. The following year, a discussion paper defining the 

underlying principles was produced and by 1992, a National Strategy for 

ecologically sustainable development (ESD) had emerged (DEWR 1992). The term 

‘ecologically sustainable development’ was endorsed to emphasise the ‘ecological 

concerns of sustaining the natural environment rather than past interpretations of 

SD that tended toward sustaining development’ (Taylor 2005: 73). The approach 

taken by the Australian Government has been one of formulating and implementing 

long-term policies, strategies and plans (Oliver 2003: 8), although outcomes have 

been questionable. Harding (2002) and Dovers (2005) point out a lack of 

commitment and implementation of ESD principles into business, industry and 

government practice, which continues to this day. Furthermore, Harding suggests 

that even when ESD principles are implemented they lack consistency because 

people have differing values and perceptions of sustainability and what it entails. 

For example, for some people ESD depends upon: 

 

[M]aintenance and enhancement of economic growth … [with] the 

environment valued for the economic functions it provides … In contrast, 
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others attach greater significance to the ecological components of ESD ... 

For instance, the interpretation of dealing cautiously with risk and 

uncertainty may be taken to mean that unless there is a high degree of 

certainty about reversibility of potential environmental impacts, development 

should not go ahead (Harding 2002: 36). 

 

Turning to the agricultural sector, federal government programs seek to encourage 

sustainable use and management of the natural resource base to maintain 

Australia’s position as a major agricultural producer and exporter (AFFA 2005: 23; 

Natural Heritage Trust 2006: 1). In working with state governments and regional 

bodies, federal government ESD programs have included initiatives such as the 

National Heritage Trust, the National Action Plan for Salinity and Water Quality, 

and the National Landcare Program (Natural Heritage Trust 2006: 1). Since 2008, 

however, many of these programs have come under the umbrella of the federal 

government natural resource management (NRM) initiative ‘Caring for Our 

Country’.3 Water programs are also a significant element of sustainable resource 

management with a National Water Initiative begun in 2003 under the Department 

of Environment, Water and Arts (AFFA 2005: 23).4 Historically, the widescale 

adoption of productivist agriculture has led to severe environmental degradation 

and these programs seek to address this damage. 

 

Throughout regional Australia, serious problems include soil erosion, water 

logging, salinisation and acidification of pastures, agri-chemical pollution of 

waterways, loss of biodiversity, and uncontrollable spread of weeds (Gray and 

Lawrence 2001; Australian State of the Environment Committee 2006). 

Subsequently, over recent decades, farmer awareness about environmental issues 

has vastly improved, especially through the Landcare program initiated by the 

federal government in 1989, the Natural Heritage Trust set up by the federal 

government in 1997 to provide funding for environmental activities at a community 

level (Lockie 2001) and the more recent ‘Caring for Our Country’ initiative. Many 

farmers see themselves as stewards of the land and are members of the Landcare 

program, which addresses environmental problems at a ‘grass roots’ level. 
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Farmers are encouraged to address land and water degradation through 

involvement in their local community Landcare groups whose foundational basis is 

one of participation based on government, industry and community partnerships 

(Wilson 2004; Lockie 2006). 

 

Facilitating local participation in environmental care initiatives is family ownership 

of most Australian farms, which prompts a strong desire for many farmers to pass 

their land onto the next generation in a better condition than which they received it 

(Phillips 1998). Studies of New South Wales (NSW) farmers have shown that on 

farms with a planned succession, more conservation techniques and land 

improvement schemes are generally applied (Gray and Crockett 1998; Gray et al. 

2000). Sustainable agriculture, in some form, is now recognised by many farmers 

as the future. But, as Messer (1986) found, this is complicated by the nature of 

capitalist agriculture, where increased production costs result in less surplus capital 

available for environmental projects. As agribusiness increasingly gains 

technological control (for example, ownership of patents for GM crops) and 

economic control (for example, finance for inputs and land), Messer has argued 

that farmers remain the main ‘risk bearers’ of new technology and market 

fluctuations, unable to escape the productivist treadmill. However, it is important to 

recognise that debates over sustainability are complex and have implications for all 

environments and sectors of society. Social, economic and political uncertainties 

inherent in managing the environment  also present much challenge for farmers. 

 

The release of GM food crops is a good example of such uncertainty. Common 

sources of uncertainty are the extent of impacts GM crops may have on the 

environment, the long-term implications of those impacts (Davies 2004), and the 

perceived inadequacies of policy and management strategies to deal effectively 

with the ecological, social and economic uncertainties that might ensue (Lawson 

and Hindmarsh 2006). As Dovers (2005: 82) cautions, because natural systems 

can change in constant and unpredictable ways, they are moving targets in terms 

of both ‘scientific and policy understanding’. Dovers (2005: 82) maintains that 

strategies such as more research, monitoring and public debate can reduce 
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uncertainty but a residual uncertainty will always remain and must be taken into 

account in any decision-making. As such, a strong case exists for ESD principles 

to be at the centre of GM regulation rather than at the periphery where they 

currently lie (Lawson 2002; Risely 2003; Hindmarsh and Hulsman 2004; Dovers 

2005; Lawson and Hindmarsh 2006). 

 

Precaution is a core value that underpins principles of ecologically sustainable 

development (Harding 2002). As scientists play a key role in determining the way 

in which scientific knowledge is translated into public policy, it is important to 

recognise the role of the ‘precautionary principle’ because its thrust addresses both 

risk and risk management. Essentially, the precautionary principle is about the 

management of scientific risk (Cole 2005). It demands that in situations where 

existing scientific findings indicate a potential hazard, one that is uncertain and 

contested, policy should act to minimise or reduce the risk (Foster et al. 2000; 

Goklany 2001; Silva and Jenkins-Smith 2007). Due to uncertainty involving all 

decision-making concerning the environment, Dovers (2005) convincingly argues 

the precautionary principle should underpin all policy. In an environmental context, 

the precautionary principle is commonly defined as per Principle 15 of the 1992 Rio 

Declaration: ‘Where there are threats of serious or irreversible environmental 

damage, lack of full scientific certainty should not be used as a reason for 

postponing measures to prevent environmental degradation’ (UNCED 1992). 

 

Compared to conventional risk assessment, a precautionary approach adopts 

more long-term, holistic, integrated and inclusive social processes in the 

governance of risk (Stirling 2003). In relation to the precautionary principle, Harding 

(2002: 189) identifies several serious or irreversible environmental threats to 

encourage its broad adoption in policy. They include: (1) loss of biodiversity; (2) 

damage to ecological processes; (3) contamination of soils, water bodies and food 

chains; and, (4) the introduction of exotic or modified organisms to ecosystems. 

The commercial release of GM crops can be seen to fit within each of these 

threats, especially the latter one (for example, Davies 2004). The precautionary 

principle is therefore particularly apt for regulation pertaining to the commercial 
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release of GM crops because of their potential long-term and uncertain effects, 

which is reinforced with respect to irreversibility as, once released into the 

environment, GMOs cannot be recalled (Environment Australia 1999; Davies 2004; 

Altieri 2005a). 

 

Ecologically sustainable development recognises the need for a strong 

precautionary principle in cases of high uncertainty. As Hindmarsh and Hulsman 

(2004: 56) outline, applying a stronger version of the precautionary principle would 

encourage the assessment and redesign of technology and practices where the 

prototype is considered environmentally too dangerous, so that minimal 

interference with the nonhuman world would result. For O’Riordan and Jordan 

(1995), the precautionary principle also offers a tool to improve the meaningfulness 

of the sustainability concept, which they argue only offers a vague vision for 

environmental well-being. However, complicating things further is that definition of 

uncertainty as ‘weak’ or ‘strong’ is dependent on underlying values and ethics. In 

the case of the GM debate, on one hand, supporters of GM technology see 

uncertainty about GMOs as being weak, and thus encourage development of the 

technology. On the other hand, critics perceive greater uncertainties and argue that 

the strong precautionary principle should apply to GM crops as they are too much 

an unknown quantity (for example, Tranter 2003a; Davies 2004; Wickson 2004; 

Kiyork 2005; Salleh 2006). 

 

Critics of GM crops identify several aspects of their environmental release as 

problematic. First, plants modified to produce proteins with insecticidal properties 

may damage the soil, create resistant insects or harm non-target species. Second, 

plants modified to be virus resistant may cause new viral strains to evolve or 

strengthen existing viruses. Third, plants modified to be herbicide resistant may 

interbreed with related wild plants and create previously unknown weeds, which 

may ultimately lead to a greater rather than lesser use of chemicals.5 Fourth, GM 

contamination of non-GM food crops will affect the livelihoods of farmers who only 

want to produce non-GM crops and leave them unable to meet demand for non-

GM foods. Fifth, GM food also poses public health risks (for example, Carman 
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2004; Ho et al. 2007). In addition, as GM crops are largely a novel invention, few 

precedents exist as to how they will act when released into the environment on a 

large scale or how they may evolve (Myhr and Traavik 1999, 2002, 2003). To make 

matters worse, there is no repository of long-term empirical research (that is, over 

50 or 100 years: see Lawson and Hindmarsh 2006), which means there is only a 

superficial understanding of their safe use at this stage. Claims of safe use are 

sometimes hotly contested in scientific circles. Concerned scientists argue that lack 

of available information means that the ecological impact these GM crops may 

have on the environment is an area of great scientific uncertainty (Wolfenbarger 

and Phifer 2000; Dale et al. 2002; National Research Council 2002; Snow et al. 

2005). Subsequently, as early as 2000, many citizens, as evidenced by 

submissions to the 2000 Senate Community Affairs Reference Committee inquiry 

into gene technology believed relevant regulatory authorities did not adequately 

address public concern about the potential social and environmental risks GM food 

crops may pose (SCARC 2000). For example, submissions from individuals 

referred to in the SCARC report, which supported the need for precaution, included 

comments such as: 

 

A genetically engineered organism is uniquely different to every other 

organism on the planet. We cannot possibly know the consequence of 

restructuring living organisms which in billions of years of evolution have 

never crossed species boundaries. Those who realise and acknowledge this 

will feel a little more cautious and be more inclined to act responsibly about 

gene technology (SCARC 2000: 3.70); and: 

 

Scientists are unsure of how GMOs will react in the open environment. In 

particular they are uncertain as to how GMOs will interact with other species 

and their capacity to mutate. As in the case of exotic species (for example, 

the rabbit, cane toad and the prickly pear), the release of GMOs into the 

open environment could have unforeseen and catastrophic consequences 

(SCARC 2000: 3.81). 
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Another SCARC submission, by the Australian Centre for Environmental Law, drew 

attention to the relevance of Environment Australia’s submission to the House of 

Representatives inquiry into primary producer access to gene technology (also 

held in 2000), which stressed: 

 

Not only could direct damage [from GMOs] be serious, but ongoing and 

extensive because of irreversibility. Once released freely to the 

environment, a living organism, or a novel gene that has transferred to an 

unintended host, cannot be “recalled”. A cautious and conservative 

approach to risk should be followed where there is insufficient scientific 

confidence of safety (SCARC 2000:3.33). 

 

That lack of confidence in GM regulatory authorities, which has continued on 

steadfastly (as witnessed, for example, by the intense debate about the collapsing 

of the GMO moratoriums in Victoria and NSW in early 2008), furthers arguments 

about issues of risk and trust. Such issues are the second area informing my 

framework of inquiry. 

 

Risk society and the crisis of public trust in science and government 

 
Government and science have traditionally been the mainstay of society but in 

recent times a crisis of legitimacy has emerged. The crisis in governance can be 

attributed to a growing recognition of increasing risk from new technological 

developments and their impact on the environment and society (Giddens 1990; 

Beck 1992). But what exactly is risk and how do individuals perceive it? 

 

Most people are familiar with the term ‘risk’. Harding (2002: 167) refers to risk as a 

combination of the probability, or frequency, of occurrence of a defined ‘hazard’ 

and the magnitude of the consequences of the occurrence. Here, for illustration, I 

apply the concept mainly to the biological world. For example, how often is a 

particular potentially harmful event going to occur and what are the consequences 

of it? ‘Harm’ refers to unwanted effects, for example, on the state of a gene pool, 
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population, species, ecological community or ecosystem processes. In turn, 

‘hazard’ is defined as a ‘source of potential harm or a situation with a potential to 

cause loss’ (Harding 2002: 167). In sum, a situation that could occur ‘during the 

lifetime of a product, system or plant that has the potential for human injury, 

damage to property, damage to the environment or economic loss’ (Harding 2002: 

167). To determine whether an event is likely to involve any risk, and to what 

degree, there must exist an understanding of the potential effects that may result 

from an occurrence. In other words, risk must be assessed as acceptable or not 

(Pritchard 2001: 9; Harding 2002: 167). For example, turning to the social world, 

most people would accept that the probability of a crash whilst travelling on an 

international flight at high altitude is very low but still possible. This could happen 

as a result of a technical malfunction, pilot error, extreme weather conditions or a 

terrorist attack. 

 

The point here is that risk depends greatly on an individual’s perception of the 

situation and individuals do not always base their decisions on rational thinking 

alone, even though the study of risk has traditionally been presumed a matter of 

economic decision-making based on rationality. The concept of risk emerged 

during the early years of sea trading, when merchants and bankers began 

assessing the probability of storms sinking their ships (Ewald 1991). Individual 

losses in global shipping trade led to formal insurance agreements in the 

eighteenth century. Here, risk was clearly identified as shipping cargoes with a 

known worth (Wynne 2002: 467). Today the determination of risk is not so 

simplistic. 

 

In reality, assessment of risk is not just a matter of economics. In philosophical and 

sociological research about risk, a strong emphasis also lies on the relationship 

between science, technology and nature, which is the context this study focuses 

on. The current debate about risks associated with GM food crops is a good 

example. Since the 1980s, sociologists have begun to analyse technological risks. 

Consequently, broad-based, qualitative, social science understandings of risk have 

played a leading role in current debates about newly emerging technologies 
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(Giddens 1990; Beck 1992; Lash et al. 1996). So much so, that Stirling (2003: 33) 

suggests the term ‘risk’ has been elevated to a somewhat iconic status. 

 

Social science perspectives on risk have explored a diverse range of topics related 

to fears and anxieties about ‘life’ ranging from natural ecosystems (Clark 2002), 

transpecies transplantation (Brown and Michael 2002), water recycling (Marks 

2003), aquaculture (Mazur and Curtis 2006), to human genetics (Kerr and 

Cunningham-Burley 2000), the use of GM growth hormones (Jones 2000), or GM 

foods (McNally and Wheale 1995; Norton et al. 1998; Norton 1999; McNally and 

Wheale 2001; Almas et al. 2002; Ohman 2002; Finucane and Holup 2005; Knight 

2007). 

 

A sociological approach to risk differs from an economic approach because the 

former asserts that assessment of risk also has personal and social dimensions. 

Sociologists argue that individuals assess risk as individuals, but in coming to an 

understanding of that risk, perceive others’ understanding of risk as also relevant 

(Douglas and Wildavsky 1982; Giddens 1990; Beck 1992). A person may assert 

what is risky or not risky, but nevertheless is influenced by other people’s (for 

example, experts, industry representatives, peers, family or friends) views and 

meanings of a range of possible choices of action in relation to situations pertaining 

to risk. In other words, an individual’s  risk perceptions cannot be studied as though 

they would occur in isolation from the social world (Turner and Wynne 1992; Lash 

and Urry 1994), for example, as purely economically based decisions. The 

decisions an individual makes in relation to risky behaviour, whether economic or 

social, is more a process and sociologists argue that choices and risks are, to 

varying degrees, socially constructed (for example, Hannigan 1995). 

 

A key part of the social construction of risk is an analysis of the wider social and 

economic settings within which risks are situated. In the contemporary era, risk is 

associated increasingly with danger or the possibility of harm to humans, to the 

environment, or to property or economic loss (Douglas 1992). Because of the 
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global reach of the media, a heightened public awareness of global risk now exists. 

Such knowledge of danger, Beck (1992: 55) argues, has led to increased levels of 

concern about the environment by individuals and populations:  

 

Damage to and destruction of nature no longer occur outside our personal 

experience … the chain of toxic accidents, scandals and catastrophes, and 

the reporting about these things in the media. The list of toxins and 

pollutants in foodstuffs and articles of daily use grow longer and longer. 

 

Similarly, public concern exists about genetic engineering and biotechnology. This 

concern evolved from a growing recognition during the 1980s and 1990s that 

technological and scientific advances have come at high social and environmental 

cost. These events were significantly contextualised by Ulrich Beck’s notion of a 

‘risk society’ (Beck 1992, 1994, 1995, 1996, 1998, 1999, 2002)6 and Anthony 

Giddens’ notion of ‘radicalised modernity’ (Giddens 1990, 1991, 1994, 1996, 

1998).7 These authors positioned ideas of risk and mega-technological change at 

the centre of what has become a highly influential global discourse. Society has 

always been at the mercy of unknown dangers and hazards, they argue, but risks 

on the other hand, traditionally, are dangers and hazards knowable and, to a 

degree, predictable (Beck 1992: 22). Being in danger is one thing but ‘to know that 

one is in danger and to feel essentially powerless to alter the course of events 

which generates that danger is another’ (Goldblatt 1996: 157). Risk society 

emphasises the feeling of risk most people live with everyday with regard to 

potential dangers of new technologies and their impact on the environment. 

Importantly, Beck (1992) and Giddens (1990) convincingly argue that the world is 

now dominated by incalculable and uncontrollable risks and mega-technologies 

(including chemical, nuclear and genetic technologies), which have created this 

global ‘risk society’: a society none can escape from. 
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GM technology and risk 

 
GM technology has been well positioned as a contributor to risk society, as the 

potential impacts of GM technology are not well understood and have been 

qualified as being many and of significant hazard. That knowledge stimulates the 

growth of concerns and anxieties about potential GM environmental and health 

risks (Norton 1999; Almas et al. 2002; Ohman 2002; Gilding and Critchley 2003; 

Gilding 2005), and for citizens to be actively involved in decision-making to be 

assured that social, health, ethical and environmental concerns are carefully 

considered. As globalisation impacts expand, and by association, 

‘individualisation’, individuals are having to increasingly make decisions affecting 

their lives in the face of growing uncertainties (Giddens 1990; Beck 1992). For 

example, because Australian agriculture no longer has the support of protectionism 

and subsidisation, farmers can no longer assume they can remain as farmers for 

the duration of their lives and then pass the family farm on to a family member, as 

could many of their forebears. Often, new ways of farming and living have to be 

negotiated as familiar support systems of the past are no longer working effectively 

(Gray and Lawrence 2001). This ‘individualisation’, as Beck (1992) and Giddens 

(1990) describe it, is central to understanding how individuals (such as farmers) 

cope with risks to their livelihoods. In relation to growing GM crops, farmers must 

decide where to access information, whom to trust, what type of crop to grow 

(conventional and/or GM or organic) and how best to assess the risks involved. 

Similarly, consumers must decide what is safe to eat, where to get reliable 

information, or what type of food to buy. The increasing myriad of decisions already 

required in daily life make people feel life is fraught with risk and GM food poses 

another risk to be negotiated in a world where people are becoming increasingly 

concerned about their safety and future sustainability. 

 

As a result─and for other reasons of concern, such as the ‘redesign of nature’ and 

accusations that scientists are ‘playing God’─broad public resistance to GM foods 

has emerged in Australia, as well as globally. Resistance has been consistent and 

mounting since the advent of GM foods in the late 1990s and has not abated as 
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some predicted (Stone et al. 2002), even as the planting of GM crops is increasing 

in the Americas (James 2006). Because of such civic responses and, in turn, 

government responses to these and other environmental and health risks over the 

past four decades, Beck (1992) and Giddens (1990) believe society is in transition 

to a reflexive modernity where modernist ideals are continually and critically 

reflected upon in a state of transition to a better society. 

 

At the same time, with technological risks positioned by experts as beyond the 

comprehension of the layperson, a strong reliance by government upon expert 

knowledge providers has ensued over the past few decades to provide such 

reflexivity. Worries about high risk consequences are thus characteristic of late 

modernity and, according to Giddens (1991: 124), these consequences create a 

‘risk climate in which thinking in terms of risk and risk assessment is a more or less 

ever-present exercise … [which is] unsettling for everyone’. Nevertheless, public 

trust or confidence in the relevant governance expert systems can, in Giddens’ 

view, assist to alleviate the constant concerns individuals have with regard to risk. 

 

Trust 

 
The placing of one’s trust in a regulator or expert is, in effect, a declaration of faith. 

To engender confidence, components of trust such as fairness, competence and 

efficiency must be met (Lofstedt 2003). Fairness refers to impartiality and requires 

that the regulator take the views of all interested parties into account and not just 

those of specialised interests (Lofstedt 2003: 12). Competence, perhaps the most 

important component of trust, refers to the public perception of how a risk is 

managed with regard to whether or not a regulator is proficient in possessing the 

expertise to deal with the wide range of issues relevant to assessment processes 

(Lofstedt 2003: 12).  

 

The third component of trust, efficiency, refers to how taxpayers’ money is used in 

the regulatory process and whether assessment is carried out in an effective and 

timely manner. Failure to meet these three criteria of fairness, competence and 
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efficiency can lead to loss of trust. For example, food risks have been central to a 

growing lack of trust in science regulation worldwide (Caplan 2000; Brown and 

Michael 2002; Poortinga and Pidgeon 2003). Even common foods can pose a 

potential human health risk as many foods have been sprayed with pesticides, had 

their growth accelerated with hormones, or have been mixed with additives in the 

manufacturing process, and may also include GM ingredients. 

 

Initially, food handling and safety became issues of concern due to increased rates 

of food poisoning from salmonella and botulism (Pilnick 2002: 133).8 But it was the 

mad cow disease (Bovine Spongiform Encephalopathy or BSE) outbreaks and 

scares linked to a human variant of the disease (Creutzfeld Jacob’s Disease or 

CJD) in the UK, which were followed closely in the Australian media in the 1990s 

that acted as an overall catalyst for loss of confidence in food safety regulation 

(Pilnick 2002: 133). New science regulation designed to cut costs and increase 

efficiency failed dismally, putting both animals and humans at extreme risk. The UK 

government and other authorities downplayed the seriousness of the risks at first, 

which reflected a fundamental characteristic of risk society; that of ‘organised 

irresponsibility’ (Beck 1992). A subsequent result was a sharp undermining of 

public trust in government and scientific experts traditionally relied upon to warn 

the public if something was unsafe (Caplan 2000; Brown and Michael 2002; Pilnick 

2002; Poortinga and Pidgeon 2003). 

 

Since the BSE scares, much has been written about a crisis in public trust in expert 

and science-based decision-making (for example, Grove-White 2001; Berkhout et 

al. 2003a). The crisis has manifested itself in many ways. Two key ways are: (1) a 

growing resistance to GM foods and crops; and (2) a lack of faith in the ability of 

government to manage technological and environmental risks perceived as high 

risk (Giddens 1998; Beck 1999). Reliance by government on top-down scientific 

assessment of risks, which tends to set aside the social and ethical dimensions of 

new technologies ‘is no longer enough for an increasingly concerned and educated 

public’ wrote Robin Grove-White (2001: 467), the eminent UK sociologist and co-

founder of the Centre for the Study of Environmental Change at the University of 
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Lancaster, which focuses on public sociology in the area of environment and 

technology. 

 

In addition, public trust in relation to industry has been damaged by the seemingly 

endless procession of high profile corporate scandals of recent times and the 

resulting social and economic fallout. The GM industry is seen as little different, 

particularly as the key biotech players also have interests in petrochemical, 

chemical and pharmaceutical companies all with less than impressive social and 

environmental track records (for example, Hindmarsh and Lawrence 2001b). The 

current loss of trust in GM technology specifically, is due, McNally and Wheale 

(2001: 105-10) suggest, to a combination of critical reflexivity and risk perception. 

Here, the biotechnological expert system is seen unable to provide viable social 

benefits and carry out effective risk assessment: 

 

[Gene] technology derives its dynamism from the expectations that it will 

produce benefits, and that dynamism is constrained when loss of faith in 

scientific epistemology undermines trust in expert systems … it is the 

perception of the human agent which confers or constrains the dynamic 

potential of [bio]science and [bio]technology. (McNally and Wheale 2001: 

110). 

 

It is this process of continual reflexivity between supporters and detractors of GM 

technology that is contributing towards transforming late modernity into what 

Giddens describes as ‘radicalised modernity’ and Beck as ‘risk society’. 

 

Alternatively, in tandem with the growth of information and communication 

technology, an increasingly rationalistic and scientific approach to the solving of 

problems maintains that many risks are calculable, and, to a degree, manageable 

(Giddens 1990; Beck 1992). Yet, regardless of highly sophisticated statistical and 

probability knowledge that now exists, Funtowicz et al. (2000: 329) argue, ‘precise 

quantifiable risk is possible only in a minority of cases’. Herein lies the problem: 

technocratic and positivist approaches are criticised as being unable to deal 
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adequately with the inherent uncertainties of today’s new technologies (for 

example, GM technology and nanotechnology) and their impacts on and 

implications for the environment, even as experts are traditionally called upon for 

policy advice and can greatly influence policy decisions (Jasanoff 1990). Marking 

this dilemma, the authority of scientific expert knowledge as the basis for reliable 

decision-making has been increasingly contested by the public, as well as by 

public interest academics, as predictions have turned into probabilities due to 

increasing uncertainty and complexity, with expanding scientific knowledge 

consistently demonstrating the more that is known, the less that is known (Wynne 

1996; Jasanoff 2005). Moreover, as Giddens (1998: 28) cautions, ‘[w]e often don’t 

really know what the risks are, let alone how to calculate them accurately in terms 

of probability tables’. Increasingly, science is equated more with probabilities than 

with certainty, as the global warming debate also vividly illustrates. 

 

The problem here for Stirling (2003: 36) is that the established manner of decision-

making under conditions of uncertainty is ‘typically reductive and quantitative in 

character’; an outdated characteristic of Enlightenment (or modernist) thinking. 

Risk assessment, informed by such methods, aims to provide a determinate set of 

outcomes, however, reduction and quantification raise many concerns about just 

how risk is conceived, which raises questions about the ‘validity, legitimacy and 

efficacy’ of this style of risk assessment (Stirling 2003: 38). 

 

A key problem that affects all manner of risk assessment is the multivalent ways of 

measuring magnitude when a wide variety of issues are to be considered. In 

relation to GM technology, no long-term studies have been completed. Knowledge 

gaps exist. Such ignorance does not ‘imply the complete absence of knowledge 

but simply the possibility that certain relevant parameters may be unknown or 

unknowable’ (Stirling 2003: 47). Poor information and uncertainties can present 

highly problematic issues when assessing risk for the purpose of environmental 

policy formation (Dovers 2005: 46). In arguing that, Dovers (2005: 46) cites four 

major uncertainties: (1) the state of the environment; (2) the extent of human 
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impacts on the environment; (3) the long-term implications of those impacts; and, 

(4) the effectiveness of government policy. Significantly, all such uncertainties are 

noticeable with regard to the introduction of GM crops. 

 

In the case of GM technology in Australia, concern for these uncertainties is 

notably evidenced in detailed critiques of the risk assessment procedures used by 

the Gene Technology Regulator and the closed GMO approval system (for 

example, Lawson and Hindmarsh 2006). Accordingly, because of public distrust 

and scepticism about the capabilities of government to effectively regulate and 

manage mega-technological risk, increasing calls are being made for regulation to 

be pluralistic, open and accountable so that better results can ensue (Fischer 

2000; Grove-White 2001; Brown and Michael 2002; Mayer 2003; Munton 2003; 

Stirling 2003; Jasanoff 2004, 2005). 

 

Public participation in decision-making 

 
A significant shift has occurred over the last decade in the governance of science 

and technology, and of the environment, towards participatory, deliberative and/or 

inclusionary approaches to decision-making in the context of risk, trust, uncertainty 

and complexity. Increasingly, new demands are being made to democratise 

science and encourage enhanced public participation in decision-making (Dovers 

2000; Bishop and Davis 2002; Berkhout et al. 2003a; Leach and Scoones 2003; 

Jasanoff 2004, 2005). Referred to as ‘civic science [this perspective] alludes to a 

changing relationship between science, expert knowledge and citizens in 

democratic societies’ (Bäckstrand 2002: 1). According to Joss and Durant (1995: 

12): 

 

This trend appears to reflect growing doubts about the adequacy of many of 

the institutions of representative democracy to sustain the kind of informed 

public debate which may be needed as a basis for decision-making that is 

likely to command public confidence. 
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The ‘public’ in public participation refers to people and organisations in the civic 

sphere, which, in ideal terms, produces public opinion needed to legitimate 

authority in a democracy (Habermas 1991). The public, in this sense, have a valid 

interest in, or will likely be affected, either positively or negatively, by a policy 

decision. Public participation thus especially involves people and organisations 

who have a ‘stake’ in an issue. Stakeholders, then, are individuals or organisations 

with a concern, an interest, or an investment, in a particular issue. 

 

Freeman’s (1984) work in developing ‘stakeholder theory’ and the need for ethical 

considerations in all things was a starting point for serious academic consideration 

of who should be involved in business decision-making. Since then, the term 

‘stakeholder’ has gradually become incorporated in public policy making processes 

and has increasingly appeared in the literature of, for example, both business 

management (Smillie et al. 1999; Logsdon et al. 2000) and the environment 

(Burroughs 1999; Mahanty and Russell 2002; McGlashan and Williams 2003). 

Stakeholder analysis is now used by a wide range of organisations in many 

different fields such as policy-makers, regulators, governmental and non-

governmental organisations, business, and the media, having been progressively 

adapted from business management for use in policy, development and natural 

resource management (Friedman and Miles 2006; Reed et al. 2009). Notions of 

stakeholder and public participation are underpinned by theories of democracy and 

universal citizen rights (Dryzek 2000; Tercheck and Conte 2001; Dobson 2003; 

Munton 2003). The expectation is that participation provides citizens with a ‘voice 

in policy choices’ (Bishop and Davis 2002: 14), and that this will improve those 

choices as well as outcomes (Munton 2003). A contemporary definition of 

enhanced public (citizen) participation is provided by Fischer (2000: 32), as 

‘deliberation on pressing issues of concern to those affected by the decisions at 

issue’, and who places such public participation at the very ‘core of democracy’. He 

notes, however, that many unresolved tensions exist in today’s democracies 

between citizens, experts and decision-makers; particularly in the way decisions 

are made about the environment (Fischer 2000). 
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A key contemporary notion of public (citizen) participation is the concept of 

‘partnership’. As Oliver (2003) explains, ‘partnership’ means a sharing of power 

and a sharing of responsibility for decisions and actions. In the case of GM 

agriculture, this type of public participation implies partnerships between all levels 

of government, industry and farmer organisations (both pro and anti-GM), rural 

communities, and citizens. As with most problems that face decision-makers in 

democracies, environmental problems (including issues of GM crops) are a mix of 

economic, social, ecological and moral issues, the resolution of which relies on ‘the 

ability of decision-makers to integrate and reconcile information from different 

disciplines and sources, as well as different ethical viewpoints’ (Oliver 2003: 9). 

 

In discussing decision-making processes for institutions, including large business 

corporations such as biotechnology companies and government agencies such as 

the Office of the Gene Technology Regulator (OGTR), the stakeholder concept has 

broadened to include everyone with an interest in what each institution does in 

relation to the governance of the area it addresses. Subsequently, stakeholders 

have come to be recognised as holding a valuable position in decision-making, 

especially because consensus-building through negotiation with all interested 

parties adds legitimacy and validity to any decisions made (Caddy and Vergez 

2001; Harding 2002), which ‘allows for a broader range of perspectives and 

alternatives to be considered’ (Risely 2003: 146). 

 

Another view supporting citizen participation is that governments tend to make 

poorer decisions when stakeholders are ‘locked out’ of decision-making (Sylvan 

1994). The key argument for public participation is that it improves the quality of 

the decision-making process thereby leading to better and more acceptable (or 

democratically legitimate) social and environmental outcomes (for a fuller 

discussion see, O'Riordan and Ward 1997; Dryzek 2000; Caddy and Vergez 2001; 

Harding 2002: 108-132; Connelly and Richardson 2004; Dovers 2005: 144-58; 

Wallington et al. 2008). It is deemed good governance, therefore, to recognise and 

involve stakeholders in any decision-making that affects their interests in either a 

positive or negative manner. A key reason for the so-called ‘participatory shift’ 
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aimed at integrating citizen input into the policy making process (Abels 2002, 

2007), is a growing recognition that conventional scientific and technical 

approaches are ill equipped to deal with the complexity of issues surrounding 

decision-making relating to new technologies, which is reflected in a notable loss of 

public trust in science today (Lash et al. 1996; Grove-White 2001; Wynne 2001; 

Berkhout et al. 2003b). As the seminal UK House of Lords (2000) report on science 

and society recommended, new alternatives to expert authority need to be found to 

restore public trust in science. The challenge today lies in incorporating a broader 

framework of scientific inquiry to complement the expert knowledge of scientists 

with knowledge from other disciplines and professions including local knowledge, 

as well as citizen input. 

 

An initial expression of this new policy style was seen within the contours of 

complexity. Post-normal science attempted to deal with ever growing complexity, 

heightening uncertainties and greater value differences through an increasing 

involvement of a wider range of stakeholders, knowledge bases, and value 

positions, (Funtowicz and Ravetz 1993; Harding 2002: 83). More recent variations 

include Mode 2 science (Gibbons et al. 1994; Nowotny et al. 2003),9 and 

sustainability science (Clark and Dickson 2003; Swart et al. 2004).10 Both 

encourage processes that are transdisciplinary, interdisciplinary, socially 

distributed, and inclusive of local knowledges, as well as being subject to multiple 

accountabilities. Supporters of these approaches argue that issues can only be 

resolved satisfactorily through ‘dialogue’ as technology cannot be seen in isolation 

from the human system in which it is used, and technical knowledge must be 

complemented by knowledge from real world situations (Wynne 1996). As 

Hindmarsh and Matthews (2008: 217) contend, ‘[t]he technical informs the social 

as interrelated and co-produced components of the same socio-technical system’. 

 

Fundamental to democratic dialogue is deliberation whereby people are able to 

resolve conflicts through discussion in an environment of mutual recognition and 

respect (Smith and Wales 2000: 53). It is not that public values should dictate 

science, but rather that their potential to help generate greater self-reflexivity in 
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expert policy cultures should be recognised (Wynne 2002). As Beck (1992) and 

Giddens (1990) suggest, people are now more readily questioning the ideals that 

modernity is based upon, including progress at all costs, economic growth and the 

continuing development of science and technology; ideals which all inform GM 

technology. In this context, Grove-White (2001) argued, there is a growing need to 

recognise the existence of public unease about GM technology, which reflects, 

 

a different range of deeper, more diffuse, analytically more elusive concerns 

than the simple cause-effect relationships … on which official risk 

assessment processes concentrate. Such wider concerns reflect the 

importance of social processes and social relations in creating trust or 

mistrust in how the technology is being promoted and supervised, in the real 

world of scientific enthusiasm, commercial opportunism and inevitable 

bureaucratic fudge (Grove-White 2001: 468). 

 

The Australian GM debate is a clear example of people (for instance, consumers, 

environmentalists and farmers) questioning modernity in a reflexive manner. The 

close scrutiny of gene technology regulation in a context of public trust is a 

manifestation of this transition. To reiterate, increasing calls have emanated for 

new political interventions that include the public in active decision-making, in co-

constructed partnership approaches with the experts to ensure that public values 

are better incorporated and also to create new innovative pathways to address the 

issues. 

 

But much debate has also arisen about the value of participatory practice in the 

development and delivery of public policy in the area of science and technology 

(for example, Collins and Evans 2002; Munton 2003; Wynne 2003; Abels 2007; 

Chilvers 2008; Dryzek et al. 2009). Drawing on literature from the sociology of 

scientific knowledge (SSK) and public understanding of science (PUS), UK 

geographer, Jason Chilvers (2008), who has an interest in environmental risk and 

governance, argues that it remains unclear as to where and how, and if, publics fit 
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into scientifically framed issues. Chilvers cites five critical questions for 

consideration: 

 

 When, and to what extent, should publics be engaged in the appraisal of 

science and technology? 

 How is contested knowledge best represented, communicated and 

translated for participants? 

 Is mutual understanding possible given large epistemic inequalities between 

publics and experts? 

 How should analytic-deliberative processes be structured to make space for 

cultural forms of rationality, instead of simply reifying instrumental 

rationality? 

 To what extent should appraisal processes ‘open up’ or ‘close down’ wider 

policy discourses and uncertainties and/or indeterminacies? 

 

Due to conflicting views over the role of science and technology in modernity, the 

social dimension has become increasingly important. Subsequently, science and 

technology was one of the first policy areas where citizen participation was called 

for, but, as Abels (2007: 104) cautions, participatory procedures ‘do not per se 

improve the democratic legitimacy and accountability of policy making’. She thus 

recommends that ‘we must ask who is to be included and how is that decided?’. 

 

In response to the arguments of limitations of inclusive governance where, for 

example, too much inclusivity might generate problems for efficient decision-

making (Connelly and Richardson 2004; Fung 2006), supporters of public 

participation in science and technology policy making advocate four main benefits 

(Abels 2007). First, public participation enhances the knowledge and values basis 

of policy making, which democratises expertise; second, it provides opportunities 

for conflict resolution; third, it increases motivation of participants and initiates a 

process of mutual social learning; and, fourth, it provides political and economic 

actors with a better understanding of stakeholder concerns. Supporters of public 
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participation believe it can thus improve the legitimacy and accountability of policy 

making in the area of science and technology. Munton (2003) also argues that the 

incorporation of a wide range of views allows better decisions to be reached 

through using ‘dialogic mechanisms of decision and accountability that emphasize 

inclusivity, reflexivity and social learning’ (2003: 111). 

 

Such thinking challenges the top-down ‘deficit model’ of communication where 

‘experts of all kinds are seen (or see themselves) as the means of informing lay 

publics’ in an effort to ‘reduce their ignorance or even deliberately to align public 

opinion with their views’ (Munton 2003: 111). In 2000, a UK House of Lords report 

on science and society stated: 

 

[The deficit] model is outmoded and potentially disastrous … [the public] 

should be able to understand aspects of science and technology which 

touch their lives. It is increasingly important that scientists should seek to 

understand the impact of their work and its possible applications on society 

and public opinion … They should see themselves as “civic scientists” 

(2000: 3.9, 3.11). 

 

New forms of ‘deliberative’ governance that embrace power sharing and joint 

decision-making are emerging throughout the world (Fischer 2003; Munton 2003; 

Rowe and Frewer 2005), and especially emanate from the USA and EU (European 

Commission 2001; Mayer 2003). This is particularly occurring in the life sciences 

as well as environment and sustainability, as people search for ways to deal with 

new and controversial technologies and what they might entail (Jasanoff 2004; 

Lawrence 2004; Dovers 2005; Jasanoff 2005). 

 

The European Commission (2001) advocates five principles that underpin good 

governance: openness, participation, accountability, effectiveness and coherence, 

and sees the implementation of these principles as necessary if truly democratic 

governance is to be established. However, as Stirling (2003: 62) cautions: 
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Divergent public interests and values, and their role as alternate framing 

conditions for risk science, cannot adequately be addressed by bolting on 

inclusive deliberation exclusively at the end of a conventional reductive, 

specialist-led process. Nor can this be achieved by ad hoc inclusion of 

individual theological, ethical or social scientific experts, or a few lay 

members. To address the challenges of ambiguity and ignorance, the 

engagement between specialist expertise and divergent socio-political 

interests and perspectives needs to be more broad based, directly 

articulated and symmetrical. In particular, both expert and participatory 

deliberation should avoid single prescriptive recommendations. 

 

In conclusion, it is being increasingly observed that ordinary people (citizens), as 

well as identifiable stakeholders such as farmers in the GM debate, want to 

meaningfully participate in the political process and development of regulation as it 

relates to them and their lives, and new ways must be found to allow them to do 

this. It is against this broad background of risk, trust, uncertainty and calls for more 

democratic inclusive governance that I ask how farmers, as key stakeholders in the 

GM debate, have been situated in the regulatory process, how they have been 

involved in decision-making and the degree to which their concerns have been 

addressed and how might future policy making be more inclusive. Towards these 

ends, also furthered by my interviews with farmers (see Chapters 4 and 5), I carry 

out an analysis of GM policy in the next chapter, which is further continued in 

Chapter 6 post-interview methodology and data collection and analysis.  
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Endnotes 
 
1 Governance has also been defined as a ‘continuing process through which conflicting or diverse 

interests may be accommodated and co-operative action may be taken’ (CGG 1995: 2), and 
involves social institutions ‘capable of resolving conflicts, facilitating cooperation, or, more 
generally, alleviating collective-action problems in a world of interdependent actors’ (Young 1994: 
15). 

 
2 It is also referred to as the Brundtland Report after the name of the committee chairperson. 
 
3 Previous programs now part of Caring for Our Country include the Natural Heritage Trust, the 

National Landcare Program, the Environmental Stewardship Program, and the Working on 
Country Indigenous Land and Sea Ranger Program. Caring for Our Country also incorporates the 
delivery of a range of other natural resource management funding elements. For more 
information see www.nrm.gov.au  

 
4 See www.environment.gov.au/water/action/nwi.html for more information about the National Water 

Initiative. 
 
5 In particular, Charles Benbrook’s work on Round-up Ready crops grown in the USA supports this 

view (Benbrook 2004). 
 
6 Beck (1992) argues that modern environmental risks have a far greater degree of potential toxicity 

than earlier forms of risk and the consequences of these risks also exceed their temporal 
boundaries, potentially impacting on human bodies and ecosystems generation after generation. 
He nominates the consequences of GM food as a prime example (2002: 41), and argues that the 
use of gene technology is unpredictable, uncontrollable and might ultimately endanger all life on 
earth (2002: 40). Beck (1992: 21) also cautions that as contemporary risks are not always visible, 
except through science, the public has to be made aware of the existence of technology such as 
GM technology before the public can recognise that the technology presents a risk to society. 

 
7 Giddens (1990) argues that increased knowledge does not lead to peace and certainty, instead 

reflexivity in the absence of sure foundations for knowledge tends to manufacture uncertainty 
resulting in a 'radicalised modernity'. GM crop technology can be seen to fit Giddens’ 
requirements of radicalised modernity because GM crop technology can be considered to be a 
disembedding mechanism, to separate time and space and be a component of modern 
institutions (McNally and Wheale 2001). 

 
8 In Australia alone, there were a number of large-scale food scares in the 1990s: the Garibaldi 

contaminated meat scare in 1995, the Kraft peanut butter salmonella scare in 1996, 
contaminated pork rolls from a Victorian bakery in 1997 and in the same year a hepatitis 
outbreak from contaminated Wallis Lake oysters (Bailey 1997). 

 
9 Mode 2 science is a concept used to refer to a new form of knowledge production as distinct from 

traditional research that is academic, investigator initiated and discipline based knowledge 
production. Mode 2 science, in contrast, is problem focused and transdisciplinary.Mode 2 science 
is built on five key ‘attributes’: (1) problems are formulated within a dialogue among a large 
number of different actors and their perspectives (2) multiple actors bring an essential 
heterogeneity of skills and expertise to the problem solving process resulting in loose 
organisational structures, flat hierarchies and open ended chains of command (3) 
transdisciplinarity whereby new lines of intellectual endeavour emerge and develop (4) 
accountability or institutionalised responsibility, and (5) quality control (Nowotny et al. 2003) 
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10 Sustainability science focuses on generating useful knowledge to support a transition to 

sustainable development by seeking to understand the interactions between nature and society 
from global to local levels. The emphasis is on understanding the systems complexities 
associated with sustainability, including the provision of information to help social actors to 
develop transition strategies (Swart et al. 2004). 
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3 
 

Gene Technology Policy Development in 
Australia 

 

Assurances that there is ‘no evidence’ of harm may in fact simply 
mean no research has been done, and that worries the community. 
While there may be genetic exchange between species occurring in 
nature, genes from fish do not get into tomatoes under normal 
circumstances. 

 

(Senate Community Affairs Reference Committee 2000: xii) 

 

This chapter examines the policy development of gene technology regulation in 

Australia up to 2003, informed by a number of key events including the current 

Gene Technology Act 2000 (hereafter GT Act). These events also inform my 

farmer survey in Chapters 4 and 5, and lay the foundation for subsequent policy 

developments and their analysis (see Chapter 6). These key events included and 

‘surrounded’ the three government inquiries that led to: (1) the establishment of the 

Office of the Gene Technology Regulator; and (2) the continuation of narrow 

technocratic regulation and the non-inclusion of civic and farmer perspectives and 

broader scientific disciplines in regulatory decision-making processes. Those 

developments facilitated the approval of GM canola for broadscale commercial 

release in 2003 (Hindmarsh 2008), given the caution those social actors would 

have undoubtedly expressed if they had been invited. To better understand how 

GM regulatory policy has developed in Australia, we first turn to US events, which 

significantly shaped the regulatory direction Australia has chosen to follow moreso 

than UK and EU ones.1 For this background I draw especially on others who have 

well documented the regulatory debate over biotechnology in its early years (for 

example, Krimsky 1982; Nossal and Coppel 1989; Wright 1992; Hindmarsh 1994, 

2005, 2008). 
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Background to the Australian regulatory style 

 
In the early 1970s, concerned US scientists began questioning the safety of rDNA 

experimentation, publicly voicing their concerns. The National Academy of 

Sciences (NAS) responded by setting up a scientific committee to investigate 

potential risks. In July 1974, the committee’s key recommendations were published 

in the well-respected Science journal, and were a first for Science in advocating a 

worldwide voluntary halt to experimentation while the risks of potentially hazardous 

experimentation were deliberated upon (Krimsky 1982; Risely 2003: 150). At this 

point in time no existing regulatory policy existed to govern rDNA experimentation. 

As a direct result of the NAS position, the US National Institutes of Health (NIH) 

(notably, the primary funder of biomedical research in the USA) set up a DNA 

Molecule Advisory Committee to draft guidelines for the regulation of rDNA 

research (Pinholster 2005). 

 

To disseminate the proposed moratorium for international consideration, the now 

famous International Conference on Recombinant DNA Molecules, commonly 

referred to as the ‘Asilomar Conference’, was convened in 1975 at the Asilomar 

Center in California (HRSC 1992: 15; Hindmarsh and Gottweis 2005). Prominent 

molecular biologists, biochemists, microbiologists and geneticists of the day were 

invited to attend the conference to assess the dangers of conducting recombinant 

DNA experiments. The delegates hailed from a dozen industrialised countries, 

although the majority came from the USA (National Library of Medicine 2005: 1). 

Two Australian delegates were selected by the Australian Academy of Science, 

University of Melbourne microbiologist Jim Prittard and Commonwealth Scientific 

and Industrial Research Organisation (CSIRO) molecular geneticist Jim Peacock 

(Hindmarsh 2008: 66). Attendance was selective as invitations were only issued to 

those scientists hand-picked by the NAS or nominated by invited scientific 

academies. The agenda was carefully constructed to exclude any consideration of 

relevant social and ethical issues which, as Wright (1992) argued, demonstrated 

that the implicit purpose of the conference was to allow the technology to move 

forward and to recommend policy supportive of that end. 
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It is thus important to place the outcomes of the conference in the context of the 

social, political and economic climate of the day (Wright 1992). The exciting new 

field of bioscience had begun to emerge during a period when private industry 

(especially the biomedical industry) was interested in investing in the new 

technology if it could potentially provide high returns. Scientists saw it as an 

opportunity to achieve fast results and generate continued funding. University 

administrators saw it as a ‘golden egg’ at a time when funding was not assured 

from government unless practical research outcomes could be demonstrated. For 

the NIH, recombinant DNA research offered scientific advances that would ‘foster 

national preeminence in science, and practical applications that would demonstrate 

the utility of the biomedical sciences to politicians’ (Wright 1992: 90). Therefore, it 

was in the best interests of scientists, university administrators, private industry, 

and government agencies such as the NIH, for unhindered and continuing 

development of rDNA technology.  

 

The outcome of the Asilomar conference was that the moratorium be replaced with 

a voluntary code of practice for rDNA research, supporting the (scientistic) view 

that scientists were best placed to review the scientific and ethical issues of 

research (for example, Suzuki 2001: 7). In retrospect, Asilomar played a pivotal 

role in shaping the future regulation of genetic engineering not only in the USA, but 

also in Australia and the rest of the world. Specifically, it reduced the broader 

scientific, social and ethical debate about the implications of such research to a 

technical assessment of potential hazards, thereby entrenching a technical 

discourse in favour of any social consideration of the science itself (Wright 1992; 

Andrée 2002; Hindmarsh 2005). Furthermore, by the end of the decade, policy 

making was no longer about safety issues, rather it was about ‘commercial 

opportunity, scientific prestige and international competitiveness’ (Hindmarsh and 

Gottweis 2005: 301).  

 

Such events set the regulatory foundation for strong commercial investment in 

biotechnology, which was further prompted in the 1980s with the landmark case of 

Diamond v Chakrabarty (1980). The US Supreme Court ruled that a life form, in 
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this case a genetically modified bacterium, could be patented (Anderson 2000: 83; 

Fernandez-Cornejo 2004: 19). Subsequently, mega-corporations Monsanto and 

Dupont, following a spate of smaller, ‘new biotechnology firms’ (driven by 

entrepreneurial scientists) (Oakey et al. 1990), began investing significantly in 

biotechnological research (Babinard 2001; King 2001). 

 

By 1985, the US Patent and Trademark Office had extended the Chakrabarty 

ruling to cover the patenting of genetically modified (GM) plants, seeds and plant 

tissue (Fernandez-Cornejo 2004: 18-24). This groundbreaking decision bestowed 

exclusive rights on the holder of the patent for some 20 years to exploit GM 

inventions related to biotechnology for commercial gain (USPTO 2008). This single 

act irrevocably changed the lives of all farmers. In relation to GM crops, with their 

emergent use during the 1990s, this has meant that farmers have to pay royalties 

and sometimes a license fee for the use of GM seed and all seed produced by the 

plants for the life of the patent (Anderson 2000: 85).2 Farmers who buy Monsanto’s 

patented Roundup Ready canola, soybean and corn seeds are also required to 

sign an agreement promising not to save the seed produced after each harvest for 

re-planting, or to sell the seed to other farmers. This is legally enforceable and 

Monsanto has taken legal action for infringements in both Canada and the USA 

(for example, Supreme Court of Canada 2004; The Center for Food Safety 2005; 

CBS News 2008), although in a recent exception to this, in August 2008, California 

passed Assembly Bill No. 541. The Bill stipulates that a farmer is not liable based 

on the presence or possession of a patented genetically engineered plant when the 

farmer did not knowingly buy or otherwise knowingly acquire the genetically 

engineered plant, acted in good faith and without knowledge of the genetically 

engineered nature of the plant, and when the genetically engineered plant is 

detected at a de minimis level (Genetic Engineering Policy Alliance 2008). 

 

During the 1980s, other large corporations including Unilever, Hoescht, Rhône-

Poulenc, Suntory, Campbell, Heinz, Limagrain, Bayer, and Lubrizol joined 

Monsanto and Dupont in investing significantly in biotechnology research and 

consolidating their rDNA research (Oakey et al. 1990), including agricultural 
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applications, into newly created life sciences departments (Babinard 2001). Both 

Monsanto and Dupont opened state-of-the-art research centres in 1984 (Risely 

2003: 152). When the agricultural biotechnology industry entered its commercial 

phase in the 1990s, the prime objective was to recoup the high costs of research 

and development, develop and expand markets, and make profits from newly 

patented GM products. Subsequently, the corporate strategy of the day was one of 

mergers and acquisitions. The outcome, predictably, was rapid concentration of the 

world seed market. The manner in which the global seed industry has evolved to 

the present day can be best demonstrated by following the developmental paths of 

four of the major seed companies: (1) Pioneer/Dupont, (2) Monsanto, (3) 

Novartis/Syngenta, and (4) Advanta (Fernandez-Cornejo 2004). 

 

 Pioneer Hi-Bred was a leader in the corn seed market for over 40 years 

before making a number of acquisitions between 1973 and 1980, which 

strengthened its position in the seed market enabling further expansion into 

staple crops such as cottonseed and soybeans. After chemical giant Dupont 

bought out Pioneer Hi-Bred in 1999, it became the world’s leading seed 

company until overtaken by Monsanto in 2005 (ETC Group 2005). 

 

 Between 1996 and 1998, Monsanto focused on either purchasing or 

establishing relationships with major US and international seed companies 

(ETC Group 2005).3 Acquisitions by Monsanto demonstrated an ongoing 

recognition of the value and role of seed as a ‘package of DNA information’ 

that formed the ‘vector’ between research and development in agricultural 

biotechnology development (Hindmarsh 2008: 49), as Robert Fraley, 

Monsanto’s CEO in 1996 elaborated: ‘What you’re seeing is not just a 

consolidation of the seed companies, it’s really a consolidation of the entire 

food chain’ (RAFI 1996). By late 1998, Monsanto was the second largest 

seed company in the world with Pioneer Hi-Bred the largest. In 2000, 

Monsanto merged with multinational pharmaceutical giant Pharmacia & 

Upjohn retaining the Monsanto name for the agricultural side of the merger. 

Two years later Monsanto became a publicly traded company. In 2005, 
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Monsanto overtook Pioneer Hi-Bred and became the world’s largest seed 

company after also purchasing Seminis, the world’s largest vegetable seed 

business (ETC Group 2005). 

 

 Another GM seed giant began its life with the 1996 formation of Novartis, a 

merger of Swiss life science giants Ciba-Geigy4 and Sandoz.5 Three years 

later, in 1999, Novartis merged its agricultural business with Anglo-Swedish 

pharmaceutical giant AstraZeneca, itself formed only six months earlier in 

1998 by the merger of UK Zeneca Group PLC and Swedish Astra AB. The 

newly formed group was named Syngenta (Anderson 2000: 102). By 2004 it 

ranked third in world seed sales (ETC Group 2005). 

 

 Also the result of multiple mergers and acquisitions was the Advanta Seed 

Group. In 1993, UK chemical manufacturer Imperial Chemical Industries 

(ICI) divided into ICI and Zeneca. Zeneca took over ICI’s production of 

agrochemicals and seeds, inheriting, in the process, the US Garst Seed 

Company (Fernandez-Cornejo 2004: 34). Zeneca then merged its seed 

business with Dutch seed company Royal VanderHave in 1996 to form the 

international Advanta Seed Group. In 2004, Syngenta purchased Advanta, 

which lifted Syngenta’s ranking in world seed sales to number three (ETC 

Group 2005). 

 

Competition for survival in the big business end of the biotechnology market has 

thus been fierce with takeovers and acquisitions commonplace throughout the 

1990s and into the 2000s. In 2007, the global proprietary seed market was valued 

at US $22,000 million according to a report from the ETC Group (2008) with the top 

10 seed companies accounting for two-thirds (67 per cent) of the market (see 

Table 3.1 below). This demonstrates both the high value of the proprietary seed 

market and its concentration. The world’s largest seed company, Monsanto, 

accounted for nearly a quarter (23 per cent) of the market. Overall, the top 3 seed 

companies (Monsanto, DuPont and Syngenta) together accounted for nearly half 

(47 per cent) of the market. 
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Table 3.1 Top 10 seed companies ranked by sales in 2007 

 

Ranking 

 

Company 

 

Seed Sales 2007 

(US $ millions) 

 

% of Global Proprietary 

Seed Market 

1 Monsanto (US) 4,964 23 

2 DuPont/Pioneer (US) 3,300 15 

3 Syngenta (Switzerland) 2,018 9 

4 Groupe Limagraine (France) 1,226 6 

5 Land O’Lakes (US) 917 4 

6 KSW AG (Germany) 702 3 

7 Bayer CropScience (Germany) 524 2 

8 Sakata (Japan) 396 <2 

9 DLF-Trifolium (Denmark) 391 <2 

10 Taikii (Japan) 347 <2 

Source: ETC Group (2008) 

 

Many of those ‘top 10’ biotech companies invested heavily in agbiotech research in 

the 1980s and were keen to conduct field trials as a precursor to the commercial 

release of their GM products. The United States Department of Agriculture (USDA) 

began approving field trials for GM crops in 1987 with approvals climbing from five 

in 1987 to over 3000 by 1997 (Caplan 2003: 51).  

 

During that time many trials were contested. Concerned scientists and 

environmental groups made fierce objections, cautioning that conditions in nature 

could not be replicated in the laboratory and that it was impossible to predict how 

these organisms would behave once released (for example, Ho 1997). The 

greatest concern was that once released, GMOs could not be recalled. 

Nevertheless, the trials continued. Similarly, in the UK, field trials began in the late 

1980s. Although on a smaller scale, they still engendered concerns about 

deleterious impacts on the environment (DETR 2000). Australia also had a keen 

interest in the new technology because of its strengths in the biological sciences 

and reliance on industrial agriculture. With that interest came the need for 

regulation following international trends, especially US developments. 
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First attempts at regulation in Australia 

 
The two Australian Academy of Science (AAS) delegates returning from the 1975 

Asilomar conference recommended self-regulation via technical guidelines for 

genetic engineering experimentation, as had been the recommendation of the 

Asilomar conference. The justification was that scientists, as experts in the field, 

had a responsibility to take on the role of regulatory decision makers and were in 

the best position to do so. No public involvement was contemplated. It was an 

attractive package for biotechnology interests as it placed bioscientists in a position 

of authority, allowing them to significantly shape the direction of future 

biotechnological research in Australia (Hindmarsh 2001). In 1975, the Academy 

formed the Australian Academy Committee on rDNA Molecules (ASCORD) and 

guidelines for rDNA experimentation were published, which closely followed the 

proposed US NIH guidelines (HRSC 1992: 16). 

 

Notable Australian dissent first occurred in 1977 when the University of Melbourne 

Assembly launched a public inquiry into rDNA experiments and their regulation 

(Hindmarsh 2008: 91-104). The Assembly’s report, released in 1979, lambasted 

the efficacy of the regulatory system and called for a halt to experimentation while 

further studies were conducted. In response, the CSIRO and the AAS cast doubt 

upon the validity of the Assembly report. The AAS released a report in mid-1980, 

entitled Recombinant DNA: An Australian Perspective. It promoted rDNA research 

as safe and manageable, was supportive of the scientific self-regulation of GM 

research, and argued the importance of its commercial development in view of the 

potential returns being narrated internationally. The report recommended that 

government set up a surveillance committee to monitor rDNA research and 

manage possible future releases into the environment, retaining ASCORD to set 

up a scientific subcommittee. 

 

A new rDNA monitoring committee (RDMC), based within the Department of 

Science and Technology (DST), was duly formed in late 1981, which superseded 

ASCORD (HRSC 1992: 16). The newly formed RDMC’s first task was to design a 



 71

new set of guidelines for contained rDNA experimentation. However, little changed 

as the RDMC’s scientific subcommittee, responsible for making important 

regulatory decisions, was largely made up of ASCORD members (Hindmarsh 

2008: 113). The AAS report received wide media coverage, effectively promoting 

GM technology as ‘safe and sound’ (Hindmarsh 2001: 44). The focus of authorities 

had subtly changed from safety issues to also focus on commercial opportunities, 

which reflected the US situation where the development of biotechnology was 

associated with ‘national prestige and wealth’ (Hindmarsh 2005: 380). 

 

In 1983, the newly elected federal labour government in Australia was keen on 

building biotechnology’s momentum, and provided much infrastructure support, 

which state governments extended. The belief that technology in general, and 

biotechnology in particular, needed to be developed for Australia to maintain any 

degree of presence internationally, led to its active promotion by influential players 

in science: the CSIRO, the Department of Science and Technology, and the 

Australian Science and Technology Council (Hindmarsh 2001). 

 

As early as 1984, Australian scientists were proposing their first environmental 

release yet the RDMC was forced to admit that they had no adequate means to 

assess the risk of GMOs released into the environment (Hindmarsh 2001: 45).6 

Also at this time, a prominent Sydney biologist, Dita Bartels, brought to light lack of 

public inclusion and ongoing secrecy surrounding RDMC decision-making. Bartels 

argued that existing methods of assessment lacked transparency and were not 

sufficiently rigorous (Hindmarsh 1994: 358). Shortly afterwards, the RDMC came 

under scrutiny and in 1986 the Department of Arts, Heritage and the Environment 

(DAHE), with support from both the Australian Conservation Foundation (ACF) and 

the Australian Environment Council (AEC), protested about the lack of ecological 

impact assessments being conducted by the RDMC and advocated the need for 

mandatory legislation rather than voluntary guidelines. In addition, DAHE 

highlighted a conflict of interest, arguing it was not appropriate for the monitoring or 

regulation of potentially hazardous activities to be managed by the agency 

responsible for their development, in this case the Department of Industry, 
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Technology and Commerce (DITAC), which had previously absorbed the 

Department of Science and Technology (Hindmarsh 2008). 

 

The DAHE felt it appropriate for the RDMC to come under its authority to better 

address any environmental concerns, but DITAC did not agree as it surmised 

regulation would become too strict to advance the technology satisfactorily. 

Instead, to protect the technology from the ‘greenies’, a series of manoeuvres saw 

the RDMC transferred to the ‘neutral’ Department of Administrative Services in 

1987 and renamed the Genetic Manipulation Advisory Committee (GMAC) 

(Hindmarsh 2008: 117-44). In addition, the committee’s scope of experts was 

expanded to 16 to include three environmental experts. Notably, there was no 

recognition of the need to have expert opinion from end users such as farmers and 

consumers. Members were appointed on the basis of their scientific expertise and 

not as ‘representatives of universities, industry, lobby groups etc’ (HRSC 1992: 

18). Compliance with GMAC recommendations continued to remain voluntary, as 

the Committee had no legal power to administer sanctions. As Hindmarsh (2001b: 

46) concluded, this effectively quashed any involvement by the DAHE and, to add 

insult to injury, the newly formed GMAC then considered it unnecessary to initiate 

public debate about the environmental release of GMOs. Perhaps coincidentally, 

this was also the year the federal government announced biotechnology as a 

priority industry development area, which, in conjunction with relatively relaxed GM 

regulatory guidelines, resulted in a surge of commercial interest in Australian 

biotechnology (Hindmarsh 1994: 365). But, public concern about the release of 

GMOs into the environment was also on the rise at this time. 

 

The House of Representatives Inquiry (1992) 

 
By 1988, various public interest organisations with concerns about biotechnology, 

including Friends of the Earth (FoE), joined with the Australian Conservation 

Foundation (ACF) and the Australian Consumers Association (ACA) in calling for 

greater public participation in decision-making, a review of current regulations, 

mandatory legislation, and a five-year moratorium on environmental release while 
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further studies were conducted (Hindmarsh 1994: 371). This placed added 

pressure on the federal government to provide an inquiry into GM issues. Finally, in 

late 1989, the Minister for Science announced that a federal inquiry would be held 

into GM technology (Risely 2003: 153). 

 

Pressure for the inquiry continued to mount following its announcement due to a 

highly publicised breach of the existing GM guidelines relating to an unauthorised 

release of genetically altered pigs for human consumption (Hindmarsh 1994: 377). 

Adelaide University researchers had sent the pigs to a public abattoir to be sold in 

the normal course of business without informing either GMAC or the public 

(Dredge 1990). The press seized hold of the leaked story. ABC TV’s Four Corners 

produced an exposé on the perils of GM research (Hindmarsh 1994: 377) and high 

profile international journals Nature (Ewing 1990) and New Scientist (Anderson 

1990) further publicised the incident. Subsequently, with a GM technology 

controversy increasing public awareness and pressuring a reactive and 

responsible policy response, a House of Representatives Standing Committee on 

Industry, Science and Technology Inquiry was established in 1991 to investigate 

the development, use and release into the environment of GMOs (HRSC 1992: iii). 

 

The inquiry received 167 submissions in its 18-month deliberation. Notably, only 

one was from a farming organisation, the National Farmers Federation (NFF) 

(HRSC 2000: 289), which, at a time preceding any moves towards wide-scale 

commercial release, was broadly supportive of GM crop technology based on the 

projected potentialities of increased yields and reduced input costs. However, no 

reference was made to the submission in the actual inquiry report. That suggested 

it contributed little to the Committee’s findings although government inquiry 

members in the public hearings, held in major capital cities between November 

1990 and April 1991, heavily questioned perceived critics of GM benefits. The 

submissions reflected largely polarised positions ‘for’ and ‘against’ GM technology. 

Over one third of submissions (35 per cent) were highly supportive of gene 

technology; while an equal number (35 per cent) called for an immediate halt to 

genetic engineering in Australia. Nearly half (47 per cent) of all submissions had 
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concerns about gene technology and a further 18 per cent were ambivalent 

(Hindmarsh 2008: 177). However, both majority ‘sides’ agreed that the existing 

voluntary system was now inappropriate for regulating the release of GMOs into 

the environment (HRSC 1992). 

 

The inquiry was undertaken at a time when the federal government was being 

advised by its Bureau of Rural Resources (1991: 61) that biotechnology was 

essential for the ‘survival and competitiveness of our major industries in 

agriculture’. Arguably, in reflecting such thinking, the inquiry’s terms of reference 

stated that the continued development of GM was beneficial and that the public, in 

reflecting the deficit model of science communication (Wynne 1987, 1991, 1993), 

needed only to be better educated about GM to improve their understanding of its 

potential benefits. The terms of reference instructed the Committee and those 

wishing to make a submission that when assessing the adequacy of the ‘current 

arrangements’ they must take into account, 

 

potential benefits to Australia of work involving the development, use and 

release of plants, animals and micro-organisms which have been modified 

… [as well as] public concerns … and the need to raise the level of public 

understanding of the issues (HRSC 1992: xii). 

 

The inquiry report Genetic Manipulation: The Threat or the Glory? was released in 

1992. It proclaimed ‘the possible economic, environmental and health benefits from 

applying genetic manipulation techniques worth pursuing’ (HRSC 1992: xvii). The 

main recommendation was that the Commonwealth should pass legislation to 

regulate GMOs. It suggested the existing GMAC oversee laboratory work and 

provide specialist advice while a new body, the GMO Release Authority, regulate 

field trials and commercialisation with both bodies being answerable to the Minister 

for Science (HRSC 1992: xxxi). Leading industry groups such as the Australian 

Biotechnology Association (ABA) endorsed the report. Conversely, the GeneEthics 

Network (of the Australian Conservation Foundation), denounced it as pro-industry, 

and questioned the proposed discretionary powers of the Minister and GMO 
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Release Authority, which could ‘short circuit environmental assessments, deny 

public access to information and minimise public participation’ (Phelps cited in 

Risely 2003: 153). In sum, the inquiry report supported GM technology, and gave 

legitimacy to the view that it was manageable, low risk, would be of economic 

benefit for Australia to pursue, and could be regulated effectively. 

 

The development of a national regulatory framework  

 
Following the inquiry report, Commonwealth-State discussions to negotiate a 

national regulatory framework began some eight months after the inquiry 

(Hindmarsh 2008: 197). They stalled in 1995 when agreement on a suitable model 

that protected state rights could not be reached. The matter became progressively 

more urgent as industry moved towards the commercial release stage of GM crops 

because the regulatory system in place at the time to manage gene technology 

was overseen by the Genetic Manipulation Advisory Committee with no legislative 

backing.7 Effectively, there was no legally enforceable way to provide national 

harmonisation and stability for the industry or to audit or monitor the use of gene 

technology or penalise any breaches (IOGTR 2000b: 9). Downstream from the 

federal regulatory system administered by GMAC, a number of other established 

agencies regulated areas within which certain GM products fell.8 However, due to 

the novel nature of GM agricultural crops they did not ‘fall neatly within the 

mandate of the existing regulators’ (IOGTR 2000b: 9). For example, stockfeed 

derived from GM crops such as cotton or canola and live viable GMOs such as GM 

crops were not covered by mandatory regulatory requirements. This served to 

intensify public concerns about inadequate regulation. Prior to commercialisation, 

agbiotechnology was the domain of scientific experts but, as commercialisation 

approached, the approval of GM food crops and GM food became increasingly 

contentious for all parties involved. Subsequently, the proposal for uniform national 

regulation was revisited in 1997 and a Commonwealth-State Consultative Group 

on Gene Technology (CSCG) was formed (SCARC 2000: 3). The three regulatory 

options considered were to continue with a voluntary system, take a co-regulatory 

approach based on the observance of codes of practice and standards developed 
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by industry and government, or implement comprehensive legislation (IOGTR 

2000d: 22). 

 

The federal government faced a dilemma. On the one hand, it embraced the idea 

that biotechnology was the way forward and therefore wanted to encourage it. On 

the other hand, intense public distrust had placed the government under pressure 

to strictly regulate the technology (Risely 2003: 188). After much discussion, full 

government regulation was deemed the most appropriate of the available options 

and it was announced that a Gene Technology Office would be established to 

administer the regulation system and assess the risks of all GMOs before release 

(Joint Ministerial Statement 1997). However, this would only involve a science-

based approach to the assessments of risk and provide industry with a more 

streamlined and certain pathway for approval (IOGTR 2000d: 22). These 

objectives reflected the government’s focus on a risk assessment approach 

underpinned by a modernist epistemology and approach to science (Risely 2003: 

187), which marginalised social and broader ecological considerations (for 

example, Lawson and Hindmarsh 2006). 

 

Establishment of the IOGTR 

 
In May 1999, the Interim Office of the Gene Technology Regulator (IOGTR) was 

established within the Therapeutic Goods Administration (TGA) of the 

Commonwealth Department of Health and Aged Care (DHAC). Its location within 

Health was designed to ‘emphasise that the Government believe[d] that protecting 

public health and protecting the environment [we]re its primary concerns’ (IOGTR 

2000c: 17). The IOGTR’s purpose was to work in collaboration with the 

Commonwealth-State Consultative Group (CSCG) on Gene Technology and 

stakeholders to set up the Office of the Gene Technology Regulator (OGTR), and 

to develop legislation to implement the new national regulatory system (HRSC 

2000: 3). The CSCG had previously developed a set of policy principles to guide 

development of the regulatory system in 1998. By October 1999, a discussion 

paper, Proposed National Regulatory System for Genetically Modified Organisms: 
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How Should it Work?, was produced by the CSCG in collaboration with the IOGTR, 

and a broader consultation process was initiated (IOGTR 1999).  

 

Consultations were held throughout Australia in late 1999 but public participation 

was restricted to invitation only and discussion was reduced to a strict agenda 

aimed at facilitating the commercialisation process of GMOs. For example, 

participants were asked ‘how they felt the legislation could be more streamlined’ 

and ‘reduce the impact on business’, while maintaining ‘the integrity of the system’ 

in terms of protecting public health and safety and the environment (House of 

Representatives 2000: 37). The IOGTR stated that various individuals and groups 

such as ‘primary producer groups, including … State/Territory Farmers 

Associations’ were invited to attend (IOGTR 2000d: 24). 

 

Community concerns arising from these consultations were also taken into account 

in the draft Gene Technology Bill 2000, but as Wickson (2006: 145) noted, it was 

conspicuous that the collective total of participants was under 1000, which called 

into question whether such limited numbers were representative of broad public 

opinion. Interestingly, the CSCG invited ‘stakeholders’ who were then placed in 

selected sessions according to their allegiances. That effectively quarantined 

‘environmentalists’ from ‘industry’, seemingly to quash any valid debate (Risely 

2003: 200). It  also assumed that an actor was either ‘for’ or ‘against’ GM crops 

and did not allow for a ‘middle ground’ or range of views to be considered 

constructively or deliberatively (Risely 2003). More than 130 written submissions 

from interested organisations and individuals were received in response to the 

discussion paper (IOGTR 2000d: 24). Again, two largely polarised positions 

emerged: 34 per cent supportive of gene technology, with 44 per cent registering 

concern about gene technology and the remainder uncertain (Risely 2003: 276). 

 

Not surprisingly, a pro-gene technology stance was adopted by transnational 

corporations and Australian companies with biotechnology interests, university and 

research scientists developing the technology, biotechnology industry associations, 

and the National Farmers Federation. The NFF, as the seemingly sole 
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representative of Australia’s conventional (as opposed to organic) farmers, 

advocated: ‘Biotechnology in agriculture offers Australians significant production, 

environmental and consumer benefits’ (IOGTR 2000d: 30). In contrast, consumer 

associations, environmental groups, and concerned scientists and academics took 

an oppositional or critical stance (Risely 2003: 197) as did the Organic Federation 

of Australia (OFA). The OFA, representing Australia’s organic farmers, argued that 

the impact of contamination by GM crops would threaten the livelihoods of organic 

farmers who had a ‘right to be GE free … [and] that farmers ha[d] to ensure that 

their actions [did] not impact on others’ (IOGTR 2000d: 31). 

 

By late December 1999, on the basis of these consultations, a draft Gene 

Technology Bill 2000 was prepared. The government was under growing pressure 

to get the legislation finalised because of the growing number of GM crops awaiting 

approval, the biotech companies and research institutes wanting to have the option 

to release nationally,9 and actors on all sides of the debate wanting harmonised 

regulation. 

 

Growing public awareness of the GM debate  

 
Significantly, the consultations on gene technology were occurring amidst a 

changing biopolitical landscape in the late 1990s. Everyday citizens started to 

become more aware of the issues regarding the GM debate. The media began to 

expand its coverage as high profile people voiced their opinions and groups critical 

of GM were less likely to be labelled ‘radical extremists’, as the bioindustry often 

portrayed them.10 Genetically modified food crops and the introduction of GM food 

into Australia were becoming visibly controversial. Indeed, government, industry 

and scientists found themselves increasingly having to justify biotechnology to the 

general public (for example, Mitchell 1999c; Mitchell and Koutsoukis 1999; Moran 

1999; Wahlquist 1999). Moreover, Australians’ knowledge about the GM industry 

was growing rapidly with the first commercial GM crop grown in China in 1992, 

followed by the USA in 1994, with Australia, Argentina, Canada and Mexico 

coming on board in 1996 (Buttel 1999). The public also learned that Australia’s first 
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GM crops to be approved were cotton and carnations, which sounded fairly benign 

when reported to the public as they were not recognised by Australian consumers 

as food crops, even though cottonseed oil is used extensively in food processing 

(Salleh 2001). 

 

Much positive biotech media reportage, driven by commercial PR outlets, 

emphasised that the global area of GM crops had reached nearly 40 million 

hectares by 1999, although opposition groups pointed out this only represented 

less than 2 per cent of actual farmland planted worldwide (NCF 2003a). Such 

distorted statistics about the global spread of GM crops were reported repeatedly, 

with the USA feted as the dominant GM food producer with soybeans, corn, cotton 

and canola the most widely grown GM crops.11 The Australian public also became 

aware that imported GM ingredients were in hundreds of products on Australian 

supermarket shelves and that little information existed to alert consumers of this 

fact on product labels. In addition, GM crops were being developed for widescale 

release into the Australian environment. This point in time represented the initial 

rise of consumer awareness and concern about health and environmental issues. 

Consequently, farmers also became more aware of the issues associated with 

growing GM crops as, from a marketing perspective, farmers are conscious of what 

produce consumers want and do not want to purchase (for example, with regard to 

GM crops, see Foster and French 2007; Ansell and McGinn 2009). Up until this 

point, growing GM food crops in Australia had been more understood as a 

possibility for the far distant future, but with that possibility becoming ever closer, 

the onus was placed back on ‘responsible regulation’ able to control for 

contingencies such as contamination and the need for segregation of GM and non-

GM crops. 

 

The Gene Technology Bill 2000 

 
Prior to the introduction of the Gene Technology Bill 2000 a draft of the Bill was 

released for public comment in late December 1999, with the Bill also later 

scrutinised by two separate inquiries (as discussed below). As on previous 
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occasions the Interim Office of the Gene Technology Regulator (IOGTR) invited 

submissions. It received more than 160 written submissions and held public forums 

in all capital cities as well as in three regional centres (House of Representatives 

2000: 37). Over 750 people attended the public forums demonstrating some keen 

public interest in gene technology and its regulation. Industry, in general, supported 

the draft Bill, but campaigners critical of GM, for example, the Australian 

GeneEthics Network, suggested the Bill provided a clear path for industry to ‘fast 

track’ gene technology and that industry and science were only supporting 

regulation as a means to hasten getting GMOs to market (Phelps 2000). 

 

Two major issues of contention rose from the consultations. The first issue was 

whether the Bill should act as a ‘gap filler’, which only regulated those dealings with 

GMOs and GM products not regulated by existing (state) regulators, or as a 

national ‘one-stop-shop’ for the regulation of all GMOs and GM products.12 The 

federal government adopted the first approach as a ‘more complex single agency 

to regulate all GMOs and GM products would take significantly longer to establish’, 

with the extra time and costs associated with setting up a single agency not 

considered warranted (IOGTR 2000d: 72). 

 

Second was the provision of expert advice to the Gene Technology Regulator 

(GTR) via a newly proposed structure of three committees (House of 

Representatives 2000: 38-40). There was strong support for the establishment of a 

Gene Technology Technical Advisory Committee (GTTAC), based on the existing 

Genetic Manipulation Advisory Committee, to give scientific advice to the GTR. 

However, many concerns were raised about possible conflicts of interest with 

respect to committee members and the need for them to declare any interests they 

might have. In turn, the proposed Gene Technology Ethics Committee (GTEC) was 

well received as industry, consumer, environmental, primary producer and other 

groups ‘acknowledged the need for the legislative system to be underpinned by 

ethical guidelines’ (House of Representatives 2000: 39). Nevertheless, there were 

a diverse range of views as to what ethical issues should be considered and what 

might be the committee’s precise terms of reference. With regard to the third 
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proposed committee, the Gene Technology Community Consultative Committee 

(GTCCC), the government saw the role of the GTCCC as providing broad advice 

on community views and concerns in relation to gene technology, rather than in 

contributing to the assessment of GMOs for release. 

 

But the government also chose to restrict the capacity of all three committees in 

providing advice. This would only be at the request of the Gene Technology 

Regulator or Ministerial Council to ‘ensure that the work of the Committees can be 

prioritised and that unnecessary expenses are not incurred’ (House of 

Representatives 2000: 22). The resultant GT Act legislated that the Gene 

Technology Regulator must only consult the committee of scientific experts, the 

GTTAC, during the risk assessment process and take its advice into consideration 

when making a decision relating to the deliberate release of a GMO 

(Commonwealth of Australia 2000b). Thus, even though all three committees had 

to be consulted with regard to the development of policy principles, the community 

and ethics committees did not have to be consulted on individual applications for 

environmental release. As Gogarty (2005: 421-49), Salleh (2006) and Wickson 

(2006) argued in their assessments of the GT Act, this significantly reduced the 

degree of effective public participation allowed in decision-making and highlighted 

the lack of inclusion accorded to the non-scientific committees. In addition, 

members of the GTCCC and GTEC had to sign confidentiality agreements, which 

significantly reduced their ability to consult with their relevant policy constituents.  

 

Following the consultative period and some review, the Gene Technology Bill 2000 

(hereafter, the GT Bill) and related legislation (Gene Technology (Consequential 

Amendments) Bill and Gene Technology (Licence Charges) Bill) were introduced 

into the Federal Parliament on 22 June 2000. However, it is also notable that 

during those deliberations about the GT Bill, another federal government inquiry, 

the House of Representatives Standing Committee (HRSC) on Primary Industries 

and Regional Services inquiry into primary producer access to gene technology 

(hereafter, the primary producer inquiry), had occurred and the resultant inquiry 

report had been tabled only three days before the introduction of the GT Bill. 
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A valid question, then, is whether the primary producer inquiry had any bearing on 

community representation and farmer views in the discussion of the process of Bill 

to Act (the Gene Technology Act 2000)? The Bill was debated at length. Members 

of the primary producer inquiry committee that spoke referred to that inquiry’s 

recommendations to adopt GM agriculture and implement a regulatory process that 

was rigorous, transparent and independent (for example, Bailey 2000; Sidebottom 

2000). Somewhat extraordinary, given the legislation being debated about gene 

technology, was the lack of any reference to farmers’ views (except Peter Andren 

who had submitted a dissenting report as will be discussed later). Rather, the 

underlying assumption was that the inquiry was speaking in the best interests of 

farmers after carrying out its investigation (although the heavy reliance on 

information from the NFF is disputed as representative of farmers as discussed 

later). Moreso, it seemed accepted that GM agriculture was of benefit to farmers. In 

addition, a Senate inquiry into gene technology regulation that followed the 

introduction of the GT Act recommended greater community consultation and 

involvement in decision-making, which had been emphasised by many 

submissions to the inquiry as well as the need for government to ‘listen’ to the 

community. But, did the government take heed and were farmers’ voices heard? 

Few of the Senate inquiry recommendations were accepted. We now look at both 

inquiries, which occurred on opposite sides of the parliamentary process (House of 

Representatives and the Senate) with regard to the GT Act to contextualise these 

questions that further inform the investigation and thrust of this thesis. 

 

HRSC inquiry held into primary producer access to gene technology 

 
Historically, the Government has been concerned about Australia keeping up with 

scientific advances in order to compete on global markets. Holding an HRSC 

inquiry into primary producer access to gene technology was justified on these 

grounds, to ensure that Australian producers benefited from advances in gene 

technology (Bailey 1999). The inquiry was widely advertised and submissions 

invited.13 Overall, 87 submissions were received, the majority from industry groups 

supportive of biotechnology including Novartis, Agrifood Alliance Australia, the 
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Australian Biotechnology Association, Monsanto, AgrEvo, and the Australian Food 

and Grocery Council (HRSC 2000: 4, 209-16). With the inquiry focused on primary 

producers, both the National Farmers Federation and the NSW Farmers 

Association, as major representative bodies of Australian farmers (especially large-

scale ones), made submissions. Both submissions were supportive of GM 

agriculture; although it is questionable as to what degree they represented the 

wishes of their members (as mentioned in Chapter 1 and also discussed later in 

Chapter 6). 

 

Arguably, critical submissions (for example, those of the Australian GeneEthics 

Network, the Organic Federation of Australia, Democrat Senator Natasha Stott 

Despoja, and the National Association for Sustainable Agriculture (HRSC 2000: 

209-16)) would have been less influential than supportive submissions, as the 

terms of reference of the inquiry placed particular emphasis on the capacity of 

farming enterprises to access the ‘benefits’ of gene technology (HRSC 2000: xi). In 

fact, the Organic Federation of Australia protested about ‘the limited and biased 

terms of reference’ that suggested a ‘positive result has already been decided’ 

(OFA 2000: 2). Even the title of the primary producer inquiry report Work in 

Progress: Proceed with Caution tended to reinforce a pro-GM position of the 

inquiry committee, that ‘applying gene technology to agriculture [could] benefit 

farmers, consumers and the Australian environment and economy’ (HRSC 2000: 

27). Unsurprisingly, the inquiry report was strongly supportive of gene technology 

and it concluded that ‘access to biotechnology in agriculture [was] vital to 

Australia’s success as a nation’ (HRSC 2000: 12). The report also suggested that, 

regardless of increasing consumer concerns about GM food, the introduction of 

GM crops was inevitable but it omitted to explain why (HRSC 2000: 2), which 

further suggested a strategic context. 

 

The suggestion of that context was reinforced when a number of submissions 

calling for the introduction of a moratorium on growing GM crops were negatively 

referred to by the committee as taking a ‘more alarmist view’ and were rejected 

(HRSC 2000: 24).14 Instead, the committee recommended ‘stringent regulation, 
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constant and cautious monitoring, and public reporting … [as] it is important … that 

government is seen to be actively pursuing the public interest’ (HRSC 2000: 29). 

However, couched within the biased terms of reference this also suggested that it 

was more strategic language, or ‘public talk’ (Irwin 2006), that mirrored a long-

standing ploy of biotechnology interests, to which Hindmarsh (2008: 6) draws our 

attention: 

 

In the early 1990s, as in other parts of the world faced with escalating public 

resistance to genetic engineering, this Australian network of bioindustrial 

bureaucratic, scientific and regulatory players turned to strategising on how 

to best popularise genetic engineering amidst rising concerns about the 

prospect of molecular farming and GM foods. In their discussions, they 

acknowledged: ‘We know that creating trust [in] the regulatory process is the 

most effective single factor in gaining public acceptance of gene 

technology’. 

 

In highlighting that government ability to responsibly regulate biotechnology was a 

prime concern for gaining public confidence, the committee referred to a serious 

alleged breach of the voluntary GMAC guidelines by Aventis CropScience in 2000. 

Dumped GM canola plants from an Aventis trial site in Mt Gambier were 

discovered at a South Australian tip in March 2000 (IOGTR 2000a). Newspaper 

reports had highlighted the ineffectiveness of existing controls and the need for 

regulation (Strong 2000). The primary concern was that not only had a breach 

occurred, which challenged the image of Australian regulation as world-class, but 

also that the situation might be worse if any cross pollination with common weeds 

occurred, creating herbicide resistant weeds difficult to eradicate, and inviting 

further adverse publicity at a sensitive time in the debate. Moreover, neither the 

IOGTR nor GMAC had legislative power to access information. Instead, these 

regulatory bodies had to rely on the cooperation of the developers they were 

regulating, in this case Aventis, to provide any information about compliance with 

GMAC recommendations, details of information provided to contract growers, and 

how the disposal of any GM plants was carried out. The ineffectiveness of that 
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arrangement was also demonstrated by another breach of GMAC guidelines, this 

time by Monsanto at a number of its trial sites in Tasmania. Non-compliance 

surfaced when the IOGTR checked whether volunteer15 GM canola plants had 

been destroyed prior to their flowering as per GMAC recommendations (IOGTR 

2001). In commenting on the non-compliance (which prompted many calls for a 

moratorium on GM crops) and a perceived public demand for greater regulatory 

power, the primary producer inquiry committee subsequently posited:  

 

Rigorous, independent regulatory processes must be instituted [and] … the 

OGTR [must] act much more … effectively than the IOGTR has been able to 

if it is to reassure the Australian people (HRSC 2000: 129). 

 

The primary producer inquiry report also recognised that any regulation of gene 

technology should take into account all international obligations Australia had. For 

example, regulation should be compatible with any World Trade Organisation 

(WTO) agreements to avoid Australia being accused of erecting non-trade barriers. 

Access to international markets was of paramount importance to Australian 

farmers (HRSC 2000: 131). The report also noted that a strong argument was 

mounted for the inclusion of the precautionary principle, but cautioned that it could 

be misused to restrict international trade in GM commodities (HRSC 2000: 132). 

The situation was unclear, however, because the internationally agreed upon UN 

Biosafety Protocol of 2000 (under the Convention for Biological Diversity 1992) 

relied on the precautionary principle whereas the WTO relied on the provision of 

‘sufficient’ scientific evidence.16 As a consequence, it was deemed more 

appropriate to take what was termed a ‘cautious approach’ in the approval of 

GMOs (HRSC 2000: 153). 

 

Another important regulatory issue raised was the question of liability and 

insurance in relation to the contamination of crops by GM products, a matter of 

particular concern to farmers wishing to grow conventional non-GM crops and 

organic crops. The committee’s view was that gene technology legislation relating 

to liability was adequate. Liability could be enforced by the proposed Gene 
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Technology Regulator as the GTR would have the power to impose criminal 

penalties for breach of the legislation and demand rectification of any problems 

arising from such a breach (HRSC 2000: 159). Any redress by a third party, the 

inquiry report advised, would have to be through common law, which has not, as of 

the time of writing, been tested in an Australian court. The Insurance Council of 

Australia also advised the committee that any cover offered would likely be 

restricted in some manner due to the unknown potential risks involved with gene 

technology. 

 

A lack of easily accessible information about gene technology for the general 

public was also cited as being a major public concern (HRSC 2000: 31). 

Concerned that consumer reaction would impact on the acceptance of GM 

products, the committee recommended that the new federal agency Biotechnology 

Australia be the chosen body to provide balanced information about gene 

technology to the public (HRSC 2000: 46).17 The committee also recommended 

that all public education campaigns address environmental, economic, cultural, 

ethical and social concerns of consumers (HRSC 2000: 38).18 Questioning the 

choice of Biotechnology Australia, critics like the GeneEthics Network saw the 

agency as no more than ‘the federal government’s disinformation campaign 

organisation’ that provided ‘PR posing as education’ rather than providing all the 

facts to enable the public to make up their own minds (Phelps 2000). 

 

But the report also acknowledged that to provide information about any GM content 

of food to meet labelling requirements, which was another important issue affecting 

production and market acceptance, growers should be required to segregate GM 

and non-GM crops as much as possible. But, on this point, the report was vague 

as to the manner in which these requirements might be implemented and 

monitored in practical terms, whether through cropping practices, buffer zones, 

cleaning harvesting machinery and so forth, which reflected a dire lack of direct 

farming representation on the inquiry committee. As this issue is of great import to 

non-GM farmers that vagueness was particularly unsatisfactory for them. As Julie 

Newman from the Network of Concerned Farmers argued: 
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[Farmers] are faced with unmanageable problems if GM crops are 

commercially released … farmers wishing to continue to market unhindered 

on the consumer preferred non-GM market … will be faced with 

unacceptable costs and liabilities … commercial seed cleaners [will be] 

unable to test for low levels of contamination, unable to guarantee total 

segregation … and unable to cover liability issues for being responsible for 

contaminating non-GM seed crops (NCF 2003c: 16-17). 

 

Instead, the inquiry report noted rather superficially that ‘testing may be difficult and 

expensive’ and ‘the non GM food industry should develop and operate its own 

standards and systems’ (HRSC 2000: 146-47). The report also suggested that crop 

practices to minimise contamination would need to be introduced and that any 

such conditions should be ‘established and monitored by the GTR’ (HRSC 2000: 

145). Again, the onus was on the federal regulatory agency, which at that time was 

already facing high media scrutiny and public distrust through the breaches of the 

guidelines and non-farmer inclusion in decision-making. 

 

Responses to the primary producer inquiry report 

Dissatisfied with the committee’s recommendations, committee member Peter 

Andren, the Independent federal member for the rural NSW electorate of Calare, 

whose constituency included many farmers, lodged a dissenting report, which 

reflected the concerns of those submissions less supportive of gene technology. 

Well informed about rural issues, Andren was uncomfortable with the inquiry’s 

terms of reference. He referred to evidence submitted to the committee that 

criticised the assumption that gene technology was beneficial and would proceed 

as such: 

 

We should not assume there would be benefits to society as a whole … the 

benefits would principally accrue to transnationals … [and] the rules on 

which this technology was going to be accessible to primary producers 

would be potentially so restrictive that it might reap them no benefits at all 

(Phelps cited in HRSC 2000: 161). 
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Referring to the ‘lost voice’ of ordinary farmers, Andren was concerned, 

 

there is a naïve acceptance that industry, science and government knows 

best, and the concerns of … farmers, organic growers, and other doubters 

can be overcome through proper “communications” campaigns and a 

regulatory process that has already displayed shortcomings elsewhere in 

the world (HRSC 2000: 162).  

 

Andren was unconvinced that the environmental and social impacts of gene 

technology in agriculture were being adequately addressed by the inquiry and in 

the report’s findings and recommendations. He cautioned that ‘facilitating any 

genetic pollution of its agriculture’ might adversely affect Australia’s clean green 

status; that the moral and ethical aspects of gene technology needed to be 

‘properly debated within the community’; and that a five-year moratorium should be 

imposed to allow further independent research about its hazards and risks to be 

conducted (HRSC 2000: 168-69). 

 

A more favourable response to the primary producer inquiry report was received 

from industry and the federal government. This was because the report’s 

recommendations fitted well with governmental visions of a biotech future. Industry 

and supportive government agencies encouraged the commercialisation of gene 

technology and recommended ways to get the public to accept gene technology as 

beneficial whilst, at the same time, ensuring the continuation of a viable, albeit GM, 

agricultural industry. Following the release of the report, the Government launched 

its National Biotechnology Strategy in July 2000, which allocated funding of $30.5 

million over three years (2001-2004) (Biotechnology Australia 2006c). The strategy 

clearly demonstrated federal government commitment to developing biotechnology 

and convincing the public of its benefits. 

 

Pleased with the outcome of the HRSC report and the progress of the Gene 

Technology Bill, the government reinforced the safety angle for gaining public trust: 

 



 89

We believe it is important to safeguard the health of our community and the 

environment and that Australia is well served by a range of regulators who 

are working together to provide assurance that biotechnology is safe for our 

country (Commonwealth of Australia 2000a: 4). 

 

But the primary producer inquiry report was later criticised as quite flawed. Gogarty 

(2005: 414) found a number of induced biases, which he claimed would have 

influenced the findings. Industry was favoured over community; there was little 

support for involving all stakeholders in the decision-making process; the focus 

was on information dissemination rather than dialogue; and informed by the 

information deficit assumption that given the ‘right’ information the public would 

eventually accept gene technology as beneficial (for example, Wynne 1993). 

However, another inquiry, conducted by the Senate, would directly focus on the 

Gene Technology Bill and would scrutinise it more closely. 

 

Senate inquiry held into the Gene Technology Bill 2000 

 
Only six days after the introduction of the GT Bill 2000 into the federal House of 

Representatives, the Genetic Engineering in Agriculture Prohibition Bill 2000 was 

introduced in the Tasmanian Parliament. Because of this contradiction between a 

positive and negative legislative response to gene technology, especially where 

Tasmania was introducing stringent measures to prohibit GM agriculture in 

Tasmania: 

 

The Australian Senate decided to refer the provisions of the Gene 

Technology Bill 2000 … to the Senate Standing Committee on Community 

Affairs [on 28 June 2000]. The committee’s inquiry addressed eleven 

objectives. Most important in a regulatory sense was to review the adequacy 

of the measures in the GT Bill ‘to protect health and safety of people and to 

protect the environment’. Another objective was to consider whether the 

proposed regulatory arrangements would provide sufficient consumer 

confidence in gene technologies; that is, public trust. Another was to 
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consider whether the powers of the proposed Office of the Gene 

Technology Regulator (OGTR) were adequate to ensure compliance. Other 

objectives dealt with the functions and powers of the proposed 

arrangements for a technical committee, a community interests committee 

and an ethics committee in the OGTR; issues relating to contamination; and 

the opt-out clause for Australian states and territories that aimed to exempt 

them from field trialling or growing GM food crops if they so chose 

(Hindmarsh 2008: 225). 

 

The Senate inquiry offered a means to compensate for the over representation of 

industry interests in earlier government consultations, especially the primary 

producer inquiry (Gogarty 2005: 414). The Opposition and minor parties were keen 

to see the GT Bill scrutinised. The Government, in turn, accused them of using the 

inquiry as a ‘delaying tactic intended to put off the implementation of the legislation’ 

(Gogarty 2005: 414). Under pressure not to hold up the legislation, the Senate 

speedily organised its inquiry into the proposed gene technology regulation. 

 

The Senate’s report, A Cautionary Tale: Fish Don’t Lay Tomatoes, was released in 

November 2000 following public hearings in Canberra, Adelaide, Hobart and 

Melbourne and after receiving 125 submissions. In assessing the adequacy of the 

proposed gene technology regulation, the report noted that a ‘significant number’ of 

scientists registered concern about possible consequences of gene technology 

(SCARC 2000: xi). The report also criticised supporters of gene technology for 

referring to such opponents as ‘a noisy minority’, commenting that such a term did 

not ‘reflect the breadth of concern in the community or the weight of serious and 

scientific opposition’ (SCARC 2000: xi). The committee said it had been repeatedly 

made aware of the importance of community consultation and the need for greater 

public involvement in decision-making, most importantly, for Government to listen 

to the community. A common concern throughout the inquiry was that ‘industry and 

researchers cannot be relied upon to … manage those [GM] risks─at least to the 

level where the community can feel reassured’ (SCARC 2000: xi). The committee 

felt that this lack of trust must be addressed adequately if the public were to feel 
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GM regulation could protect health and safety. The committee reported on the 

IOGTR’s actions in investigating the alleged Mt Gambier breach of the voluntary 

regulatory guidelines and, like the primary producer inquiry report, called for 

greater legislative powers to be put in place. To further reassure the Australian 

public, the committee also recommended that all current field trials be audited by 

the IOGTR and the results made public (SCARC 2000: 179). 

 

With regard to the structure of the OGTR, the report called for the OGTR to be 

made a statutory authority, rather than a single individual, to aid independence and 

transparency, and cautioned against allowing persons with close ties to industry to 

hold office. The Senate committee also identified a need to provide the community 

with ‘impartial, unbiased and comprehensive’ information about gene technology 

and recommended that an ‘independent organisation’ conduct a ‘national public 

education campaign’ (SCARC 2000: xi-xii). Aware of public concerns about 

transferring genes between species, the report called for increased levels of 

precaution to be taken (SCARC 2000: xii), and for the adoption of the 

precautionary principle. Specifically, that greater weight be given to the 

environmental impact of GMOs; that representatives from the ethics and 

community consultation committees be included on the technical committee 

assessing GMO releases; that the technical committee include members with a 

diverse and broad range of scientific views; that growers of GM crops undertake 

not to contaminate non-GM produce or land; and that there be provision for third 

parties to appeal any significant decisions about the environmental release of 

GMOs made by the Gene Technology Regulator. 

 

Responses to the Senate’s report 

In response to the Senate inquiry’s report, government senators issued a 

dissenting report, which defended the Gene Technology Bill in its entirety. They 

argued that environmental considerations were given ‘sufficient weight’ in the risk 

assessment provisions; that they felt it was ‘economically unviable’ to make the 

OGTR a statutory authority as opposed to an individual; and, that it would be both 

‘impractical’ and ‘problematical’ to exclude people with industry interests from 
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holding office, instead they should merely declare any such interests (SCARC 

2000: 181-82). The Government senators also argued that any greater involvement 

of representatives from the community consultation and ethics committees ‘would 

be entirely detrimental to the science based decision making process’ as well as 

causing delays and creating further costs (SCARC 2000: 184). Moreover, they felt 

it unwise to be out of step with every other country’s risk assessment policy. In 

response to the recommendation for the right of third parties to appeal Gene 

Technology Regulator decisions they argued that third parties should be provided 

opportunities to express discontent throughout the assessment process and that 

allowing anyone other than the applicant to appeal would lead to delays and 

expense and, possibly, ‘malicious time wasting’ (SCARC 2000: 185). In contrast, 

two minority parties in the Senate, the Democrats and Greens, lodged 

supplementary reports suggesting the Senate report was not far reaching enough 

and they urged the need for even greater caution, more community involvement 

and further research (SCARC 2000: 187-202, 203-07). 

 

Regardless of the Senate report criticising the proposed Gene Technology Bill, 

intense pro-GM lobbying by industry and government resulted in the majority of the 

report’s recommendations not being acted upon (Hindmarsh 2008: 225-35). The 

legislation was passed with only a few superficial changes, including a watered 

down version of the hotly contested precautionary principle (Rogers-Hayden et al. 

2002). The significant difference was that Section 4 of the Act restricted the 

application of the principle to ‘cost effective’ measures, which meant that measures 

aimed at protecting the environment could be avoided if considered not cost 

effective. But, of course, how cost effectiveness is determined remains open to 

interpretation adding another element of uncertainty to the decision-making 

process (Wickson 2006: 167-70). The Gene Technology Act was formally enacted 

on 21 December 2000. A disappointed Scott Kinnear of the Organic Federation of 

Australia commented: 

 

Protection of public health and safety and the environment have been put at 

risk and economic impacts from GMOs have been ignored completely … 
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The Bill is fundamentally going to affect every farmer and every consumer 

and people should be very upset by this deal which is sure to make the 

Trans National Corporations happy (Acres 2001: 1). 

 

In addition to a weakened version of the precautionary principle, the final Gene 

Technology Act (2000) did not allow for any great degree of public participation in 

the decision-making process relating to GMOs. Instead, members of the public 

were given two avenues to present their concerns: the non-scientific advisory 

committees (the GTCCC and the GTEC) and written submissions on individual 

licence applications, however, to reiterate, because of conditions of confidentiality 

the committee members could not correspond with the public as committee 

members or in relation to committee matters. As Salleh (2006) and Wickson (2006) 

argued in their assessments of the GT Act, these options were very limiting with 

regard to public inclusion in decision-making, which have not changed to the time 

of writing, except that the 2005-06 statutory review of the GT Act merged the 

GTCCC and GTEC (effective January 2008), along with other superficial changes. 

Membership of the non-scientific advisory committees continues not to be open to 

lay members of the public. The Act stipulates only people with expertise in specific 

fields can be appointed, which excludes the involvement of lay people per se.19 In 

addition, the committees are not representative of diverse interests within the 

community (Gogarty 2005: 447; Salleh 2006: 401). Furthermore, the meetings of 

these committees are not open to the general public, and committee members are 

restrained from public engagement through confidentiality conditions. The other 

avenue for public participation─making written submissions on individual GMO 

licence applications─is a passive form of public engagement with no indication of 

inclusion or influence in decision-making (Pimbert and Pretty 1996; Edwards et al. 

2008), made even less empowered here where comments must be submitted 

according to rigid OGTR guidelines that are framed by the technical terms of 

reference for the regulatory committee, which preclude social, ethical, economic or 

political concerns (Wickson 2006: 344). 
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Under the newly enacted GT Act, those limitations highlighted that decisions were 

to remain largely ‘science-based’, determined by the technical committee with the 

ethics and community consultative committees only allowed input when invited by 

the GTR. That effectively limited the influence the non-technical committees might 

have in decision-making (Salleh 2006; Wickson 2006), thus situating them as 

tokenistic public participatory add-ons. The Gene Technology Regulator was thus 

granted a ‘high degree’ of authority over the decision-making process with ‘minimal 

constraints’ from outside bodies (Gogarty 2005: 139), which continued such power 

shown throughout the history of genetic engineering regulatory policy in Australia 

(Hindmarsh 2008: 265-66). Moreover, the Regulator remained an individual who 

could have industry ties rather than an impartial and disinterested statutory 

authority of three to spread the responsibility of decision-making, as recommended 

by the senate inquiry.20 Third parties lost any right to appeal decisions by the GTR: 

only applicants for licences were granted the right to appeal, and the GT Act did 

not cover the areas of liability and redress (Hain et al. 2002). 

 

Most importantly, from the perspective of farmers, market and other social issues 

were not considered in the GT Act. There was no assessment of economic impacts 

from phenomenon such as the contamination of non-GM crops and land, and 

segregation costs and liability issues (Salleh 2006) (as discussed in Chapter 6). In 

sum, the GT Act 2000 gave GM proponents what they wanted: flexible and 

nationally consistent legislation designed to assist getting GM products into the 

marketplace with limited or minimal regulation. Bob Phelps of the Australian 

GeneEthics Network opined: 

 

The law was rammed through over the many objections and positive 

amendments proposed by Greens, Democrats and Independents in the 

Senate. The Liberal/National government and the Australian Labor Party 

voted as one in the Senate, where the government did not have a majority. 

The GM industry and governments thus colluded to enable GMOs and their 

products to be fast-tracked into the environment and food (cited in 

Hindmarsh 2008: 231). 
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Post enactment of the GT Act: What happened next? 

 

The first application for a GM release under the new Act went before the OGTR in 

May 2001. The insect and herbicide resistant varieties of cotton developed by 

Monsanto were approved for release, which was not surprising as GM cotton crops 

were already being grown in Australia (Salleh 2001). But what this also indicated 

was the real possibility of large-scale release of GM food crops, whether farmers 

liked it or not. It was at this stage that it appeared highly relevant to survey farmers 

as to their perceptions of risk and trust, as the possibility of growing GM food crops 

and the accompanying facilitative regulatory regime seemed to be literally flowing 

over them. Surely farmers, as the most important constituency of agriculture, had 

more of a democratic right than was being practiced to be involved in future 

technological trajectories, especially ones so controversial and with many 

implications for them as producers (as outlined in Chapter 2). So where exactly 

might be the place in regulation for them, and what should their role be? 

 

Reinforcing my interest was Charles Lawson’s (2002) (a lawyer with a doctorate in 

plant genetics) assessment of the GTR’s risk assessment of its first application for 

deliberate release, of Bt cotton. Lawson found the GTR assessment lacking as it 

did not consider a range of environmental concerns, only weediness and the 

transfer of genes to other organisms. There was no mention of the precautionary 

approach as it was referred to in the GT Act, nor any reference to the principles of 

ESD, which were widely accepted in every jurisdiction in Australia. However, the 

biggest challenge regarding public anti-GM sentiment and farmers’ perceptions 

would come later when a GM crop grown specifically for food use rather than as 

fibre underwent assessment. 

 

Signalling that such radical changes for GM in Australia were on their way, 

Monsanto made the first application for a widescale commercial release licence for 

GM canola on 21 June 2002 (Merola 2002b; Monsanto 2003). Both Bayer 

CropScience and Monsanto received approval from the OGTR for commercial 

release of their GM canola varieties in 2003 (OGTR 2003b). The Gene Technology 
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Regulator, in assessing these GM canola varieties, did not consider segregation 

issues under its environmental protection responsibilities and rejected any 

marketing concerns, as they did not come under the GTR’s mandate. But, although 

given approval in mid-2003 at the federal level, Bayer CropScience and Monsanto 

were frustrated in their intentions by state level moratoriums placed on growing GM 

crops (Kinnear 2004: 117-18; Hindmarsh 2008: 237-64). In instigating those 

moratoriums, conventional farmers had played an important role thus showing their 

desire to be actively involved in GM decision-making. The need for a better 

understanding of their risk and trust perceptions for policy learning thus seemed 

obvious with regard to the further development and any future release of GM food 

crops. 

 

Conclusion 

 
Especially fixated on improving Australia’s global competitiveness, Australian 

governments endorsed agricultural biotechnologies as a desirable option for 

productivity enhancement. Concomitantly, biotechnology, as an industry, has 

continually placed pressure on the government and in turn, regulators, to provide a 

more certain or stable environment to enable GMOs to be brought to market. 

Government, in alignment to industry, has consistently promoted the benefits of 

biotechnology, and has pushed an underlying assumption that the technology will 

eventually gain wide public acceptance. For example, quickly following pro-GM 

initiatives in 1999,21 such as Biotechnology Australia and Agrifood Awareness 

Australia, mid-2000 saw a notable convergence of events aimed at aiding the 

development of biotechnology. For instance, the primary producer inquiry report 

supporting GM technology; the launch of a National Biotechnology Strategy; and, 

an easing of proposed GM food labelling laws.22 

 

The GT Act (2000), cast as ‘responsible regulation’ to balance development with 

risks, was however a disappointment for many public interest groups. It continued 

limited public participation in relation to the evaluation procedures for the 

environmental release of GMOs, and excluded economic and social impacts from 
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consideration even though issues of contamination, both in economic and 

environmental terms had become an important part of the debate. Mainstream 

farmers had become genuine stakeholders in the debate about the introduction of 

GM crops as their role in pressuring the moratoriums reflected. Nevertheless, 

throughout the process of three major governmental inquiries and the formulation 

of gene technology regulation, farmers as stakeholders were marginalised. Thus, it 

seems pertinent to ask: How did they feel about this and what were their 

perceptions of risk and trust? 

 

We now turn to the next two chapters to explore these questions. Chapter 4 

outlines my method of surveying the farmers for their risk and trust perspectives 

and Chapter 5 reports and discusses the findings. Next, Chapter 6 continues with 

relevant policy analysis begun here to bring developments more up to date in 

responding to the obvious question arising from Chapter 5 of: Did the regulatory 

system respond adequately to farmer pressures and arguments for more 

inclusion? 
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Endnotes 
 
1 The Australian approach to GM regulation drew on both US and UK regulatory functions moreso 

than the EU regulatory path, which exhibited more caution than either the US or UK regulatory 
regimes (Hindmarsh 2008). 

 
2 US patents are enforceable where international agreements are in place. Australia is bound by US 

patents as we have a Free Trade Agreement in place with the USA. Biotechnology corporations 
can also choose to rely on the Trade Related Aspects of Intellectual Property Rights (TRIPS) 
agreement as enforced by the World Trade Organisation (WTO). 

 
3 Including Calgene Inc., Asgrow Agronomics, Asgrow and Stine Seed, Agracetus, Holden’s 

Foundation Seeds Inc., Delta and Pine Land, Monsoy (a Brazilian soybean company), Cargill’s 
international seed divisions (with operations in Asia, Africa, Europe, and Central and South 
America), Plant Breeding International, and DeKalb Genetics (The Center for Food Safety 2005). 

 
4 Ciba-Geigy had previously acquired Funk Brothers Seeds and its extensive US distribution 

network. 
 
5 Sandoz had acquired Northrup-King in 1976 who, in turn, had acquired Pride Seed Company, 

Stauffer Seeds and Coker Pedigreed Seed. 
 
6 The first approval was not granted until 1988. 
 
7 It had been assumed that compliance with the voluntary system was high, however the discovery 

of breaches during the transition to a statutory system suggested that non-compliance had gone 
undetected (Salleh 2001). 

 
8 There were five agencies: (1) the National Registration Authority (now the Australian Pesticides 

and Veterinary Medicines Authority), responsible for regulating agricultural and veterinary 
chemicals; (2) the Australia New Zealand Food Authority (now Food Standards Australia), 
responsible for regulating food stuffs; (3) the Therapeutic Goods Administration, responsible for 
regulating therapeutic products; (4) the National Industrial Chemicals Notification and 
Assessment Scheme, responsible for regulating the use of industrial chemicals; and (5) the 
Australian Quarantine and Inspection Service, responsible for ensuring the safety of imported 
goods. 

 
9 By the end of 1999, 16 applications for the release of GM crops had been lodged. Monsanto was 

involved either solely or jointly in 11 applications for the commercial release of GM canola, corn, 
potatoes, cotton and sugar beet; Novartis had lodged two applications for GM corn and a joint 
application with Monsanto for sugar beet; AgrEvo had submitted two applications for GM canola 
and corn; Dupont in conjunction with Pioneer had made an application for GM soybeans; and 
Rhone-Poulenc had lodged a sole application for GM canola and a joint application with 
Monsanto for GM cotton. More than half of the applications related to herbicide tolerance while 
the others were for insect resistance and virus resistance or various combinations of traits 
(Parkinson 2000). 

 
10 Mainstream television programs reported on genetic modification throughout 1999 and beyond  
   (Foreign Correspondent 1999; Four Corners 1999; Landline 1999; Lateline 1999; Sixty Minutes 

1999; Sunday 1999; The 7.30 Report 1999). In depth discussions could also be heard on 
Australian radio (see for example AM 1999; Australia Talks Back 1999; Life Matters 1999; PM 
1999; The Science Show 1999; The World Today 1999), as well as in the print media. Catchy 
headlines such as the Australian Financial Review’s Be Careful! The Messenger’s Gun Might be 
Loaded (Toohey 1999), The Weekend Australian’s Seeds of Doubt (Callaghan 1999), Between 
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the Tynes (Borlaug 1999) and Chronicles of the Future (Garrett 1999), The Age’s Backlash 
Warning Against Modified Foods (Mitchell 1999a) and Future Harvest Threatened (Mitchell 
1999b) and the Sun Herald’s Gene Good Chaos (Coffey 1999) are just a few that jumped off the 
pages of popular newspapers. 

 
11 Most quoted were the annual figures compiled by Clive James for the International Service for the 

Acquisition of Agribiotech Applications (ISAAA) report (James 1999). 
 
12 This would encompass therapeutic goods, industrial chemicals, agricultural and veterinary 

chemicals, and foods. 
 
13 In newspapers, rural publications, the New Scientist and Australian Grain. Also, organisations 

representing scientists, business and primary producers, research and development 
organisations, the food industry, life science and seed companies, academics, and 
environmental groups were directly approached. 

 
14 Submissions that called for a moratorium on the growing of GM crops included the Natural Law 

Party, Public Health Association of Australia, Heritage Seed Curators, National Genetic 
Awareness Alliance, Organic Federation of Australia, and the Australian GeneEthics Network 
(HRSC 2000: 24-29). 

 
15 A ‘volunteer’ is essentially a crop growing within another crop, which competes for nutrients and 

other resources, making it a weed. Volunteers may arise from previous harvest losses or seed 
movement from wind or transportation, etc. They are often found alongside roadways and railway 
tracks. Herbicide tolerant canola volunteers are resistant to specific chemicals such as Roundup, 
which is commonly used to control weeds and must be sprayed with other more toxic herbicides 
to control them (Mauro and McLachlan 2008: 473). 

 
16 The Committee recommended the need for clarification of this apparent conflict. 
 

17 Biotechnology Australia was set up to provide a whole of government approach to developing 
gene technology thereby demonstrating the federal government’s commitment to developing 
biotechnology in Australia. It was a non-regulatory agency dedicated to establishing 
infrastructure for the management and promotion of gene technology (Commonwealth 
Biotechnology Ministerial Council 1999). Biotechnology Australia was tasked with the 
development of a public awareness strategy and program to provide ‘balanced’ and ‘factual’ 
information about biotechnology (Biotechnology Australia 2006b). 

 
18 The committee also noted that a number of submissions identified a lack of consumer trust in 

government agencies and recognised that Biotechnology Australia’s mandate does not allow ‘it 
to be seen to be providing unbiased information’ (HRSC 2000: 46). With this in mind it 
recommended Biotechnology Australia be made a statutory authority in order to be a ‘truly 
independent body in the eyes of the public’ however, this recommendation did not eventuate 
(HRSC: 46). 

 
19  Under the GT Act (2000), in order to qualify for membership of the Gene Technology Community 

Consultative Committee (GTCCC) a person must demonstrate skills or experience of relevance 
to gene technology in relation to one or more of the following: environmental issues, consumer 
issues, the impact of gene technology on the community, issues relevant to the biotechnology 
industry, issues relevant to gene technology research, public health issues, issues relevant to 
primary production, and issues relevant to local government (Commonwealth of Australia 2000b: 
109). In order to qualify for membership of the Gene Technology Ethics Committee (GTEC) a 
person must demonstrate skills or experience in one or more of the following areas: ethics and 
the environment, health ethics, applied ethics, law, religious practices, population health, 
agricultural practices, animal health and welfare, issues of concern to consumers in relation to 
gene technology, and environmental systems (Commonwealth of Australia 2000b: section 115). 
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Following the 2005-06 statutory review of the GT Act, the GTCCC and GTEC were merged to 
form the Gene Technology Ethics and Community Consultative Committee (GTECCC) under the 
Gene Technology Amendment Act 2007. Similar to the requirements of the separate 
committees, to qualify for membership of the newly combined GTECCC, section 108 
(Membership) requires a person must demonstrate skills or experience of relevance to gene 
technology in relation to one or more of the following: community consultation, risk 
communication, the impact of gene technology on the community, issues relevant to businesses 
developing or using biotechnology, issues relevant to gene technology research, issues relevant 
to local government, issues of concern to consumers, law, religious practices, human health, 
animal health and welfare, primary production, ethics, and environmental issues 
(Commonwealth of Australia 2007) 

 
20 Concerns were raised in the senate committee report about the independence of the Gene 

Technology Regulator. The committee stated, 
 

that the need for all decisions made by the Regulator to be not only scientifically based but 
entirely independent is crucial to ensuring public confidence in the regulatory system. The 
fact that under the current proposal the final decision rests with one person is of concern in 
terms of the level of responsibility and pressure this one person will have and perceptions 
that one person may not be able to resist pressure from outside influences, industry or 
Government. This being the case the Committee recommends that the independence and 
impartiality of the office will be enhanced by the establishment of the Regulator as a 
statutory authority, where a board of three people will take ultimate responsibility for 
decision-making (SCARC 2000: 83). 

 
21 The year that saw the birth of biotech foods for example, Martineau (2001). 
 
22 The Prime Minister of the time, John Howard, wrote to all State and Territory Governments, as 

well as New Zealand’s Prime Minister, in June 2000 advocating less strict labelling requirements 
for GM food in direct opposition to the Health Ministers who supported a model of mandatory 
labelling requiring full disclosure of any GM ingredients (Brook 2000a). Instead, the Prime 
Minister recommended that products containing less than one per cent be made exempt from 
labelling laws to avoid unfairly burdening small businesses, exporters and those on low incomes, 
from increased costs. However, concerns were raised as this would exempt foods with traces of 
GM ingredients as well as highly refined products such as sugars and oils (AAP 2000; Brook 
2000b). 
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4 
 

What, When, Where and How: The Methodology 
Employed 

 

Rather than believing that one must chose to align with one paradigm 
or the other … a paradigm of choices rejects methodological 
orthodoxy …. The issue then becomes … whether one has made 
sensible methods decisions given the purpose of the inquiry, the 
questions being investigated, and the resources available. The 
paradigm of choices recognizes that different methods are 
appropriate for different situations. 

 
(Patton 1990: 40) 

 

The purpose of this chapter is to outline the study design I developed to survey 

farmer perspectives on risk and trust, and their farming practices. I first discuss the 

framework developed, my methodological approach and ethical considerations, 

and then the collection of data, which entailed the design and pilot testing of a 

written questionnaire and interview schedule, my experiences of using them in the 

field, and, finally, my reflections on the fieldwork. 

 

Which framework to use? 

 
In choosing an appropriate methodological framework for investigating research 

questions, and with numerous ways to collect and analyse data, it is often 

appropriate to use a range of research methods to build up as complete a picture 

as possible of the sequence and nature of events being investigated and the 

context in which they occur (Arksey and Knight 1999; de Vaus 2001; Patton 2002). 

Two very different styles of research methodology can be used to collect data: 

qualitative and quantitative. Their applications collect different kinds of knowledge. 

All research is selective and as Mays (1995: 109) argues there is no way ‘that the 

researcher can in any sense capture the literal truth of events’ rather, all research 

depends on collecting ‘particular sorts of evidence through the prism of particular 
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methods’, each of which has its strengths and weaknesses. A qualitative approach 

attempts to understand phenomena from the actor's perspective and within the 

context of their lives. As Taylor and Bogdan (1984: 56) argue, ‘the important reality 

is what people perceive it to be’. Qualitative researchers use methods such as 

ethnography and grounded theory, drawing empirical evidence from multiple 

sources. In contrast, a quantitative approach attempts to understand phenomena 

by minimising subjectivity. Here, surveys, experiments, statistical analysis and 

numerical modelling are methods commonly used. In other words, the underlying 

epistemological principles of qualitative and quantitative research are largely 

differentiated from each other based on the ways in which we interpret the world 

around us (Erlandson 1993). 

 

In that sense, a qualitative paradigm is based on three assumptions. First, it is 

assumed that there can be more than one valid reality about a phenomenon that is 

constructed and experienced by different people. Second, it is assumed that in 

terms of the research process, the relationship established between the researcher 

and participant will influence the quality and richness of data gathered. And, third, 

the degree of transferability of findings to other settings is largely dependent on the 

provision of rich descriptive details about the individual and his or her social 

context. In comparison, a quantitative paradigm is based on three alternate 

assumptions. First, there is a single, consistent and measurable reality. Second, 

eliminating or minimising the subjectiveness of the researcher and participant 

achieves objectivity in the research process. Third, findings can be derived 

independently of the social context and generalised to other similar settings. In 

other words, social facts are seen to have an objective reality (Erlandson 1993). 

This, of course, highlights the distinction between the two approaches, which affect 

how ‘reality’ is interpreted. 

 

Postmodernist and poststructural thinking focuses on people’s social constructions 

of reality and asserts all realities are subjective. However, as UK sociologist Peter 

Dickson (2003: 97) convincingly argues there must be ‘a real, material, reality 

which is having real, material, effects’. Dickson (2004) suggests that social 

constructivism runs the ‘real’ risk of believing all forms of science are merely social 
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construction. While not wanting to champion positivism and empiricism he argues a 

common sense approach is needed to bridge the divide and combine insights from 

various disciplinary perspectives to recognise a more accurate representation of 

reality. Dickson (2004) employs a critical realist epistemology in his Marxist 

analysis of ‘remaking nature’, whereby he recognises that there is a ‘real material 

reality’ to the world independent of discourse and language. In this sense, critical 

realism is concerned with identifying the ‘real, relatively enduring, structures and 

causal mechanisms underlying what we observe and experience’ (Dickson 2003: 

98). Dickson’s approach is thus helpful for this study as it allows the presentation of 

the ‘subjective realities’ of farmers and of government-business interests within the 

wider lens of ‘objective political economic forces’ and ‘objective ecological 

processes’, thereby facilitating my choice to use a combination of approaches. This 

raises the question: Why is a combination of approaches appropriate and valid for 

this project? 

 

Combining approaches 

 

I have combined two methods for this study, especially in relation to the farmer 

survey, which builds on the policy analysis in Chapter 3 and that helps inform 

Chapter 6. First, I have used grounded theory (Glaser and Strauss 1967) as the 

overarching methodology to study data gathered from my farmer survey, and 

second, I have applied a case study approach (Yin 2003) in my policy analysis 

carried out in Chapters 3 and 6. This combination of approaches was used 

successfully by Fernandez (2005) in his information studies research about 

leadership within the workplace. Both qualitative and quantitative evidence can be 

used to investigate and build an understanding of the research problem in 

grounded theory and case study approaches as each accept multiple forms of data 

(Glaser 2001; Yin 2003). 

 

Here, in my study, quantitative data, with its focus on counting and measuring 

information, is useful for my survey analysis of demographic data collected from 

farmers. However, for my investigation I also wanted an insight into the 

complexities of the feelings, thoughts and behaviours of participating canola 



 104

growers and their spouses (as the main risk bearers of any new technology) about 

GM technology and its regulation. A qualitative approach, based on the assumption 

that reality is socially constructed, allowed canola growers and their spouses to tell 

me about their experiences and perceptions in their own words. It also took into 

account the social context of participants’ lives by allowing me entry into their 

personal environment and an opportunity to learn how they experience the world. 

Such approaches are well suited to the application of grounded theory, which I now 

consider in the context of my research methods. 

 

The primary aim of grounded theory (Glaser and Strauss 1967; Glaser 1998, 2001) 

is to allow the researcher to develop theory from data rather than setting out to test 

theories and hypotheses: 

 

Essentially, the development of grounded theory involves constantly 

searching, comparing and interrogating … transcripts to establish analytical 

categories that address the research questions … It may be that some, but 

not all, of its elements are used (Arksey and Knight 1999: 162). 

 

As categories and properties emerge they can allow the researcher to develop 

theoretical propositions. Two principles are central to grounded theory: (1) the 

researcher must set aside theoretical ideas; and (2) the concepts are developed 

through constant comparison of the data (Glaser 1998). Although, in a practical 

sense, it is difficult to set aside theoretical ideas and not enter the field with prior 

attitudes whether aware of it or not. To avoid this it is suggested the researcher go 

into the field as early as possible (Glaser and Strauss 1967). The researcher is 

then encouraged to read widely as themes emerge throughout the data collection 

process. The point here is that the research does not start with a theory to prove or 

disprove. 

Grounded theory is useful because it provides the researcher with a means of 

engaging with the research environment without having to develop theories and 

hypotheses, and without needing to become comprehensively acquainted with the 

literature in the first instance. However, herein lies its primary weakness in that it 

has been criticised for not being able to firmly locate the research within the 
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relevant fields of literature as do more traditional methods of investigation such as 

the case study approach (Dick 2005; Thomas and James 2006). Further, as 

Barbour (2001) cautions, it can also produce results that are descriptive rather than 

analytical and which do not lend themselves to in-depth analysis. 

 

In my case, a grounded theory approach provided the means for me to enter the 

field at an early stage of my research. This became necessary because I wished to 

speak with farmers prior to the approval of GM canola in Australia (see Chapter 1), 

and this approval process had progressed at a faster rate than I had anticipated, 

effectively creating the need for me to revise my research schedule and conduct 

my fieldwork earlier than planned. 

 

Initial background reading in the general area of interest allowed me to formulate 

my research questions and to develop broad, wide-ranging questions for my 

survey prior to entering the field. I was then able to select relevant literature (and 

later to reflect on the policy analysis) with regard to themes emerging from the data 

by which to develop a greater understanding of the issues at hand. In following 

Melia (1997) and Eaves (2001), like most researchers I have taken a ‘pragmatic’ 

approach to my use of grounded theory and used it to ‘value add’ by identifying 

new themes from the data alongside those that could have been anticipated from 

the outset. I was selective in my use of grounded theory elements, combining them 

with the more traditional case study approach to avoid the weaknesses discussed 

above. I now turn to a discussion of the case study approach I employed before 

considering the ethical responsibilities embedded in my approach.  

 

Yin (2003) defines a case study as an empirical inquiry that investigates 

contemporary phenomena within its real life context, when the boundaries between 

phenomena and context are not clearly evident, using multiple sources of 

evidence. This type of approach allows consideration of the whole case rather than 

reducing it to parts and as de Vaus (2001: 236) argues, 

 

explanations based on case studies involve much more than explaining 

variation in one variable in terms of variation in another variable. Case study 
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designs are devised to yield a sensible, plausible account of events … by 

building a full picture of the sequence of events, the context in which they 

occur, and the meanings of actions and events as interpreted by participants 

and their meaning as given by a context. 

 

According to Yin (2003), there are three criteria to satisfy when using a case study: 

(1) the research questions must be about ‘how’ and ‘why’; (2) the investigator must 

have little or no control over events; and, (3) the focus must be on a contemporary 

phenomenon within some real life context. This research fulfills all three criteria as 

it aims to determine how farmers have been involved in GM policy processes and 

why they have concerns about GM crops and their regulation. The researcher has 

exerted little or no control over events and the research is concerned with 

contemporary phenomena in a real life context. In this case, the currently evolving 

GM debate and the place of working farmers in the debate is a real life situation. 

Another important component of a case study that distinguishes it from a mere 

narrative account is the application of identifiable theories to act as a guide to 

determine what information is relevant (de Vaus 2001: 221; Yin 2003: 36). A 

theoretical framework informed by the sociologies of agriculture, environment, and 

science and technology guides the present study (see Chapter 2).  

 

Ethical considerations 

 
Research is not a neutral activity and it is vital to consider the impact it may have 

on participants and on the research. In preparing to submit the survey 

questionnaire, interview schedule and data collection procedures for ethical 

approval from my University I was guided by de Vaus (2002: 59) who recommends 

the consideration of five ethical responsibilities in relation to participants: (1) 

gaining voluntary participation; (2) obtaining informed consent; (3) presenting no 

harm to participants; (4) ensuring confidentiality and anonymity; and, (5) allowing 

privacy. 

 

As such, when approaching participants I ensured they were provided with 

information about the study to enable them to make an informed decision as to 
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whether they would participate. The information given to prospective participants 

explained the purpose of the study and what it would entail; it was clearly stated 

that the researcher would be asking questions about participants’ attitudes towards 

genetic modification. This was because any reasonably foreseeable risks, 

embarrassment or discomfort must be disclosed in case questions are felt to be 

personal or cover sensitive topics. 

 

Furthermore, participants were advised they could refuse to answer any questions 

they felt uncomfortable about, or to stop the interview process or withdraw from the 

study at any time. Also of importance is how the prospective participant is selected 

and what, if any, will be the benefits of the study for the participant. I explained in 

my introductory letter and information sheet how the names of prospective 

participants had been obtained (see Appendix A). I also suggested that 

participation would give participants an opportunity to make their views known 

about the concerns and pressures that affect farmers when making farming 

decisions, particularly in relation to any adoption of GM crops. 

 

In addition, I provided details about myself as the researcher, my supervisor and 

the University supporting the research. I also advised prospective participants that 

any questions they might have of the researcher would be answered. Finally, I 

explained how the data and any findings might be used. Details regarding 

confidentiality and how the records of participants would be kept confidential were 

included in the informed consent documentation (see Appendix A). As the 

researcher, I have thus maintained coded records in referring to participants’ 

names, which no-one else may access (de Vaus 2002: 62) and all participants 

were advised that they would not be identifiable in any subsequent publications 

arising from the research (for example, Parkinson and Hindmarsh 2003), and that 

all details provided would be kept secure for 5 years after the examination of my 

thesis. At the end of this period any paper records would be shredded and any 

computer or audio records would be erased (see Appendix A). 

 

Data collection 
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The primary methods of data collection used were a written questionnaire and a 

one-hour face-to-face interview. They were supplemented by documentary 

research including websites of government agencies, non-government 

organisations and industry groups; publicly available reports; academic papers; 

public opinion surveys and media coverage. 

 

The written questionnaire 

The written questionnaire focused on participants’ perceptions of risk and trust, and 

their farming practices (see Appendix B). Drawing on the sociologies of science 

and technology, environment and agriculture (as discussed in Chapter 2), it was 

significantly informed by Beck’s (1992) and Giddens’ (1990) theories of risk. The 

questionnaire consisted of three separate sections: (1) questions relating to 

science and technology; (2) questions relating to genetic modification; and, (3) 

questions designed to collect socio-demographic data. 

 

Apart from collecting data, the written questionnaire served two other purposes. 

First, it acted as a means of separating farmer couples (for example, husbands and 

wives) so that I could interview each participant alone, occupying one participant 

whilst I interviewed the other. This avoided interference and influence from a 

spouse. Second, the written questionnaire allowed me to reduce the number of 

questions I had originally planned to ask in the face-to-face interview schedule, 

which was initially too long to reasonably expect participants to remain attentive, or 

to cover all the material adequately within the timeframe. 

 

The construction of the written questionnaire was largely adapted from Norton et 

al.’s (1998) survey on the attitude of Australian consumers to genetic modification 

(see also, Norton 1999). Norton et al.’s (1998) questionnaire was also used by 

McDougall et al. (2001) in their survey of 193 Western Australian (WA) pulse (grain 

legume, for example, chickpeas, lentils and beans) farmers about farmer attitudes 

towards genetically modified organisms. The primary aim of that study of WA pulse 

farmers was to assess farmer attitudes to GM crops and their acceptance of the 

technology. 
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For my study of Australian canola farmers, some questions were modified to suit 

producers, that is, canola farmers, specifically. Additional questions were also 

included to determine where participants sourced their information about genetic 

modification as well as to gather socio-demographic information.1 As both male 

and female participants were involved in the research, all questions were 

constructed in a gender-neutral manner. Also, the questions asked in the written 

questionnaire were either closed or forced choice questions to enable comparison 

with data collected by McDougall et al. (2001). Participants were given the 

opportunity to discuss issues more freely in face-to-face interviews, which 

encompassed open-ended questions (as discussed later in this chapter). 

 

The written questionnaire comprised three sections. The first section contained 

questions to determine how accepting participants were of, and where they 

accessed their information about, science and technology. The second section 

provided general information about genetic modification followed by a number of 

questions related to the information, which focused on the application of GM 

technology to eight products: (1) herbicide tolerant canola; (2) disease resistant 

canola; (3) a tomato modified for better flavour or longer shelf life; (4) rennet for 

use in cheese-making; (5) herbicide resistant wheat; (6) a blue rose; (7) pigs to 

produce lean meat; and, (8) sheep to resist blowfly strike.2 

 

The questions were designed to discover whether there was concern over the 

technology itself, concern about particular products or no concern at all. A six-point 

Likert scale was used to prevent participants adopting a neutral position; 

participants had to either agree or disagree with a statement. This allowed me, as 

a researcher, to gain a clearer picture of participants’ attitudes to GM products. The 

statements were equally balanced to provide ‘pro’ and ‘anti’ statements to minimise 

acquiescence (the tendency to agree with a statement regardless of its content) as 

advised by de Vaus (2002: 107). Participants were then asked: (1) if they believed 

the type of genetic modification to be acceptable; (2) if release would cause 

environmental damage; (3) whether the product was important; (4) whether they 

would be worried about eating the GM product; and, (5) whether the benefits of GM 

crops outweighed the risks. In addition, participants were asked to rate a number of 
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topical social issues to understand how they prioritised genetic modification and to 

rate the usefulness of a number of common sources of information about genetic 

modification to understand whom they trusted to provide them with information 

about GM crops. Questions about regulation of GM crops were asked in face-to-

face interviews, where open-ended questions allowed participants more freedom to 

speak (as discussed later in the chapter). 

 

The third section of the questionnaire was designed to collect demographic data: 

age; gender; location; level of education; size and type of farm; equity held in the 

farm; style of farming used; work undertaken on and off the farm; average size of 

canola crop; and, how long participants had been involved in farming. This 

information allowed me to build a picture of the participants at a particular point in 

time and discover if they were similar or dissimilar to each other in any ways. 

Overall, the questionnaire was designed with clear and concise instructions to 

avoid the need for explanations by the researcher. This worked well and none of 

the participants interrupted their spouse’s interview with queries about the written 

questionnaire.3 Participants’ written questionnaires were examined onsite to check 

for obvious errors and ask a participant to complete any missing or incorrectly 

completed questions. 

 

The face-to-face interview schedule 

In addition to the written questionnaire, participants were asked to complete a face-

to-face standardised open-ended interview. This style of interview consists of a set 

of open-ended questions carefully worded and arranged in advance (Patton 2002). 

The interviewer asks the same set of questions to each respondent with essentially 

the same words and in the same sequence. Here, the questions for the interview 

schedule were devised to provide an insight into the cultural and social practices of 

participants (see Appendix B). In particular, the questions aimed to discover the 

ways in which their community and other farmers influenced participants when 

making decisions about how to farm, and the degree to which participants believed 

they were empowered to affect agricultural policy and regulation. 
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The questions provided participants with opportunities to express their views more 

freely than in the written questionnaire. All participants were asked the same 

questions regardless of gender. Many of the questions for the interview schedule 

were taken from Phillips’ (1998) study of farming practice amongst farmers in two 

NSW communities. Phillips found farming practice to be constructed from a range 

of social and cultural factors operating within the farm family, the local community, 

the wider farming culture, and national and global economic processes. The 

questions Phillips used were useful for my study as they could provide an insight 

into what sort of things might impact on and influence farmers’ decision-making in 

relation to growing GM crops. Some questions were modified to suit the locale and 

some were specifically designed for this research project, particularly in relation to 

issues about GM. The questions were wide-ranging in keeping with a grounded 

theory approach (Charmaz 2006: 13-35). In addition, I was aware that it would be 

difficult to organise further interviews with participants due to their busy schedules 

so I included as many questions as reasonably possible to cover as many bases 

as possible.  

 

My questions were divided into eight sections about: (1) the farm itself; (2) the local 

community; (3) farming practice; (4) decision-making; (5) inputs (for example, 

fertilisers, herbicides and pesticides); (6) issues in relation to government policy 

relating to trade and agriculture; (7) genetic modification; and, (8) the future of 

farming. A brief description of each of the eight sections of the interview schedule 

and the reasoning behind their inclusion is provided in Table 4.1 below. On many 

occasions, participants commented that the interview had been an interesting 

experience for them and had made them articulate their views on a broad range of 

issues, particularly those relating to GM. The feedback I received from participants 

about the interview experience was positive and no negative comments were made 

about the questions. 

 

Table 4.1: Reasons for inclusion of questions in interview schedule 

 
Section 

 

 
Topic covered 

 

 
Reason for inclusion 

 
 

1 
 
The farm itself 

 As an introduction to the interview process 
 To put the participant at ease 
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  To gain an overall picture of the farm as a 
business 

 
2 
 

 
Local community 

 To discover what opportunities existed to 
become involved in the local community 

 To discover whether community 
involvement was highly regarded 

 
3 
 

 
Farming practice 

 To determine what farmers perceived as 
‘good’ farming practice 

 To determine how to identify a ‘good’ farmer 
 

4 
 

 
Decision-making 

 To ascertain who was involved in decision-
making on the farm 

 To ascertain to what degree individuals 
contributed to the process 

 
5 
 

 
Inputs used on the farm (for 
example, fertilisers and pesticides) 

 To learn how farmers were affected by the 
need to farm in an increasingly intensive 
manner to remain competitive in the global 
marketplace 

 
6 
 

 
Issues in relation to government 
policy relating to trade and 
agriculture 
 

 To understand how farmers viewed the 
efficacy of current trade and agricultural 
policies 

 To explore how empowered farmers 
believed they were with regard to affecting 
agricultural policy 

 
7 
 

 
Genetic modification 

 To determine farmers attitudes towards 
genetic modification in agriculture 

 To determine whether farmers felt 
pressured to act in a certain manner with 
regard to the introduction of GM crops 

 
8 
 

 
Future of farming 

 To understand what issues farmers 
believed the next generation of farmers 
would have to face 

 To bring the interview to a close 
Pilot testing 

 
After developing the written questionnaire and interview schedule it was necessary 

to pilot test them prior to going into the field. I followed the three-stage testing 

process suggested by de Vaus (2002: 114-19), which consists of question 

development, questionnaire development and preparation of the pilot test. 

Question development determines the most effective way of phrasing a question, 

assessing how participants understand the meaning of a question and checking 

that a range of valid responses are catered for. Both new and previously used 

questions from other research must be tested to make sure they work in the 

context of the current research. In contrast, questionnaire development is the 

administration of a complete questionnaire to assess how it works in a practical 

sense. Preparation of the pilot test refers to the polishing of questions and layout 

prior to its final release. All respondents recruited to participate in the pilot testing 

were aware that the questionnaire was in the developmental stage and that their 
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opinions would be used to fine-tune it. Participants were asked to comment on 

whether they found the meaning of the questions clear, whether they were 

comfortable with the language used, and whether they had enough knowledge of 

the subject to answer the actual questions.  

 

I commenced testing my pilot written questionnaire and interview schedule by 

getting feedback from four academic colleagues experienced in conducting 

questionnaires in relation to rural settings. They provided me with some valuable 

suggestions about improving the phrasing in questions so they were simpler and 

more concise, increasing the range of options provided for demographic data 

questions such as age and level of education, and correcting gender biased or 

leading questions. I then tested the pilot in two stages: (1) feedback from 

laypeople; and (2) feedback from canola farmers. For the first stage, I recruited my 

husband, brother and mother who, whilst not actively involved in farming, come 

from rural backgrounds and have a general understanding of farming issues. I also 

recruited four family friends involved in sheep and wheat farming in northeast 

Victoria. They were not involved in canola farming as required of the study but, in 

being farmers, I felt they could still give me a general sense of how the questions 

worked. 

 

The purpose of testing the written questionnaire and interview schedule on them 

was twofold. First, it allowed me to test whether the questions were clear and easy 

to understand and, second, to become familiar with asking my interview questions 

and to determine if they flowed in a logical manner. The feedback assisted me to 

iron out small inconsistencies in the choice of words and improve the order of 

questions. For example, in the interview schedule, the more difficult or confronting 

questions that related to GM issues were moved to later in the interview so that 

participants had more time to become accustomed to my probing style of 

questioning. Comments were also made about the length of the interview. 

Everyone tested expressed the view that it was too long in often lasting up to an 

hour and a half. Such discoveries proved the pilot testing a worthwhile exercise. 
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For the second stage of pilot testing I was aware that recruiting suitable 

participants for the study would be difficult so I was concerned not to waste 

precious potential participants in the pilot-testing phase. For this reason I recruited 

a very limited number of people actually involved in canola farming: two were 

acquaintances of an academic colleague and lived in the Albury (NSW) region and 

a third person, who came from Wagga Wagga (NSW) (both being sites of the 

survey, see below), I had inadvertently come into contact with whilst conducting 

background research. These canola farmers provided me with valuable insights 

that resulted in four changes. First, in relation to the written questionnaire, I 

changed the level of wealth indicator. I had initially designed a question that asked 

participants to nominate their annual income on a set scale, but this was suggested 

as intrusive and offensive. However, I still needed to determine a general sense of 

farmers’ level of wealth, as I wanted to investigate whether it affected farmers’ 

attitudes to GM. After much consultation I decided to gain a general sense of their 

financial position by asking the approximate equity they held in the farm (see 

question 3.18 of the written questionnaire, Appendix B). Calculated for their tax 

returns, it was a concept farmers were comfortable with in relation to divulging their 

actual income. 

 

Second, questions were included in the written questionnaire that asked 

participants to consider two contrasting views and indicate on a Likert scale which 

one they most agreed or disagreed with. This way of setting out questions was 

used successfully by Norton et al. (1998) in a postal survey of Australian consumer 

attitudes to genetic modification. In my pilot testing, however, it was evident that it 

appeared confusing. As a result, the two opposing statements were replaced with a 

single statement (see questions 2.1-2.4 of the written questionnaire, Appendix B). 

Third, the length of the interview schedule was problematic, continuing to average 

about one and a half hours when pilot tested. As a result I transferred all basic 

demographic questions to the written questionnaire, which reduced the time taken 

to complete the schedule to approximately one hour. And, fourth, a question was 

added to determine why participants chose to grow canola as one of their crops 

(see question 1.3 of the interview schedule, Appendix B) because, during pilot 

testing, a canola farmer suggested it was a valid question as canola might be 
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grown for a variety of reasons.4 Pilot testing the written questionnaire and interview 

schedule thus enabled a better assessment of how they would work in the field. 

 

Developing the inquiry 

 

Originally, my interest in biotechnology issues evolved from reading about the 

commercialisation of biotechnology and the systematic exclusion of the public from 

its development, and the attendant problems and issues that posed (Hindmarsh 

1994; Rifkin 1998; Hindmarsh 1999; Lappe and Bailey 1999; Anderson 2000; 

Hindmarsh and Lawrence 2001a; Lawrence et al. 2001). I then read Lawrence’s 

Capitalism in the Countryside (1987), Messer’s The Political Ecology of Agriculture: 

The Case of Australia (1986) and Gray and Lawrence’s Regional Australia: 

Escaping Global Misfortune (2001). These texts developed my interest in farmers 

and their role in the food production process, especially as the main risk bearers of 

new technology, and, by association, their potential role in the production of GM 

crops. 

 

As a result, I thought it would be interesting and highly relevant to the GM debate 

to investigate how farmers perceived risk and trust in relation to the growing of GM 

crops. However, this was far too broad a topic to work on in a practical sense with 

regard to the space and time constraints of my study, which meant I had to narrow 

the focus. Newspaper reports in 2002 then suggested that GM canola could be 

approved early in 2003. That occurred. Licence applications for the commercial 

release of GM canola in Australia were lodged by biotechnology companies 

Monsanto and Aventis CropScience (now Bayer CropScience) in June and July 

2002 respectively (OGTR 2002a; OGTR 2002b). 

 

The research was thus narrowed to focus on Australian canola growers as it 

appeared GM canola was likely to be the first large-scale food crop to be approved 

in Australia, and certainly the first commercial release of a GM food crop. Also, 

since canola is a key crop in Australian agricultural production and any decision 

regarding GM canola would impact Australia’s valuable grains industry. Canola 

production is closely linked to that of wheat and barley because canola is favoured 
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by grain producers for its beneficial properties when grown in rotation with grain 

crops (Norton 2003; DPI Victoria 2007; Norton and Roush 2007). The Office of the 

Gene Technology Regulator (OGTR) then announced in November 2002 that the 

decisions, originally due to be announced in February and March 2003, would be 

postponed until later in 2003 due to delays by the applicants (biotechnology 

companies Monsanto and Aventis CropScience (now Bayer CropScience)) in 

providing crop management plans and stewardship protocols (OGTR 2002c). 

 

If approved, it seemed that Australian canola growers would be faced with making 

a decision as to whether or not to grow GM canola as early as 2003. Considering 

the controversy over environmental release of GMOs and GM food and any 

commercial release of GM food crops, combined with the fact that no research of 

note had been undertaken about the perceptions or involvement of Australian 

farmers as the primary adopters and producers of food crops, this decision-making 

process and the lack of farmer involvement in the policy process became the 

central focus of the first stage of my research planning. That said the final version 

of the goal of this thesis became:  

 

to better understand the perspectives of farmers as central stakeholders in the 

debate about the commercial release of GM food crops in Australia, especially in 

relation to scientific, social, environmental and commercial risk and uncertainty, 

and by association with regard to trust concerning the current regulatory system. 

 

I had always planned to interview canola farmers and their spouses before any GM 

canola was approved for commercial release in Australia in order to provide a 

baseline for any future comparative studies, but had not anticipated that licence 

applications might be approved as early as the first quarter of 2003. This forced me 

to amend my timetable and to conduct my interviews in 2002, one year earlier than 

planned, which presented a considerable challenge due to the limited time farmers 

are available for consultation because of their long working hours during periods of 

planting, managing and harvesting crops. During my preplanning stage, and in 

conversations I had with farmers, I learned that canola growers in Victoria and 

NSW were the least busy during the winter months of July to early September. This 
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information led me to target farmers during these months in 2002 even though I 

anticipated my restricted timeframe would make it difficult to locate canola farmers 

agreeable to being interviewed (especially due to privacy laws protecting the 

release of farmers’ personal details by suppliers they might use or organisations 

they might belong to).5 

 

Also adding to my list of challenges was anecdotal evidence from other 

researchers suggesting farmers were a closed community in many respects and 

were difficult to access. A key concern was, therefore, to make good use of every 

prospective interview. For this reason it was necessary to carefully plan each stage 

of the research in advance, which resulted in a very intense work schedule. 

GM canola in the media spotlight 

 
It was beneficial for my study that the GM canola issue was attracting increasing 

media interest in Australia just as I was preparing to conduct my interviews 

because it helped secure farmer interviews. GM canola was a topical subject 

directly relevant to farmers and they welcomed the chance to ‘have their say’ about 

GM crops as most farmers interviewed felt farmers had not been adequately 

consulted and they were, after all, the main risk bearers in any adoption of GM 

technologies for agriculture. Media attention to GM canola continued throughout 

my time in the field, which kept it forefront in the minds of farmers and consumers 

alike (for example, Austin 2002; Barber 2002; Barraclough 2002; Bush Telegraph 

2002; Dick 2002; Earthbeat 2002; Godwin 2002; Hemphill 2002; Laurie 2002; 

McGarry 2002; Merola 2002a; O'Neill 2002; Ockham's Razor 2002; Rayner 2002; 

Sellars 2002; The 7.30 Report 2002; The Science Show 2002; Landline 2002a, 

2002b). Further galvanising the attention of the Australian media was a critics’ tour 

called GM Seeds of Doubt, which visited all major Australian grain growing regions 

in July 2002. Headlines such as Farmer on International Crusade against GM 

Crops, GM a Curse, Farmers Told (Sellars 2002), and GM Crops: Look Before You 

Leap (Austin 2002), raised community awareness of the tour organised by the 

Network of Concerned Farmers and Greenpeace. It was billed as an opportunity to 

listen to North American farmers sharing their concerns and experiences of 

genetically modified crops. Noted speakers included Percy Schmeiser from 
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Saskatchewan in Canada,6 and Gail and Tom Wiley from Dakota in the United 

States.7 

 

GM Seeds of Doubt meetings held in Dubbo, Cowra and Wagga Wagga in NSW 

were well attended by local farmers. According to newspaper reports, they 

attracted 350 people in total, mostly farmers (Austin 2002). While I did not attend 

the meeting held in Wagga Wagga, in the course of my interviews I spoke with four 

canola farmers who had. They all commented on the large turn out. They told me 

there was genuine interest and that the audience had asked many questions in an 

effort to understand what the potential risks might be in relation to growing GM 

canola in Australia. One farmer was impressed that a non-organic canola farmer 

raised concerns about possible contamination of a neighbouring organic farmer’s 

crops if he were to grow GM canola, which demonstrated the need to think of 

outcomes beyond the immediate farm gate. 

 

The farmers who described the meeting to me seemed to think that although the 

discussion in question time was heated at moments, it was informative. All four 

farmers described the mood at the end of the meeting as one of concern and of 

embracing a need to proceed with caution due to potential environmental and 

economic consequences. This sense of a need to act with caution was also 

reported at the Cowra meeting (Austin 2002), and was reinforced with media 

reporting on applications by Monsanto and Aventis CropScience (now Bayer 

CropScience) to commercially release GM canola in Australia. This was all further 

evidence that GM issues were in the news and on the minds of farmers at the time 

I conducted my interviews. 

 

The interviews and my role in the process 

 
My physical access to farms where my participants were located was much easier 

than expected as the rural areas that I visited during the winter season of 2002 

received very little rainfall compared to normal rainfall years (ABARE 2002). This 

meant that country roads I had to travel were in better condition than usual for 

winter-time. Travelling as a woman by herself also presented a number of personal 
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safety issues to be considered. For instance, care had to be taken to locate motels 

that were centrally located and that offered car parking directly outside my room. 

Security was another issue and it was a constant concern that my laptop computer, 

tape recorder, recorded interviews and completed questionnaires were protected. I 

also had to consider safety issues in relation to the long distances I had to drive. It 

was necessary to make sure my car was in good condition, that I planned my fuel 

stops in relation to my rural locations and that I was, in practical terms, prepared 

for any car breakdowns. Due to drought conditions, the wildlife, particularly 

kangaroos, were a greater problem than usual, as they were venturing closer to 

towns and roads in search of food. Driving at night was dangerous; particularly on 

country back roads with no lighting. I therefore consciously scheduled my 

interviews during daylight hours if possible although, on a few occasions, I did have 

to drive at night and occasionally dodge kangaroos, wallabies, wombats, errant 

sheep and cows, foxes, feral cats, possums and sometimes a koala marching up 

the centre strip, as well as the ubiquitous rabbits.  

 

As to my personal presentation, I was conscious of making sure my appearance 

was not threatening in any manner in order to maximise response rates (Taylor 

and Bogdan 1984; de Vaus 2002). I consciously dressed in a circumspect manner, 

wearing a minimal amount of make up and jewellery, no nail varnish, a high-

necked shirt, trousers and flat walking boots. On two occasions, when I wore boots 

with heels that may have been considered dressier, I felt a sense of hesitation 

when I was greeted on arrival. Such care in my appearance may seem extreme but 

I was conscious of the fact that I was interviewing couples separately from each 

other, often in isolated locales. I did not want the women to feel I was dressed 

inappropriately to interview their male spouses and I also wanted to appear 

professional to encourage participants to approach the interview in a serious 

manner. 

 

My initial interviews taught me a number of things: most importantly I discovered 

that on arrival at a participant’s home it was essential, in some sense, to ‘set the 

scene’. In these interview conditions, after initial greetings, participants need to 

evaluate the researcher to some degree before fully committing to being 
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interviewed and, in my case, inviting me into their home. I found it interesting that 

my car was always commented upon. Obviously, my interviews were held in rural 

areas and it seems how you arrive, the conditions of the roads and the impending 

weather front are always conversation initiators. Luckily I owned a small five-year-

old 4WD, which seemed to meet the criteria of being acceptable. However, I got 

the feeling that if my car were newer or cleaner I would have been considered less 

seriously. On one occasion, I left Melbourne immediately after having my car 

serviced and cleaned so that on arrival at my first appointment my gleaming white 

car seemed somewhat out of place in the rural environment and elicited many 

comments, so much so, that I felt pressured to apologise for its cleanliness and to 

explain the reason. This taught me how important it was for me to appear ‘ordinary’ 

and in some sense ‘familiar’ so that participants did not feel threatened. 

 

I also learned that it was important for participants to ascertain exactly where I was 

based, whether I was married, how far I had driven that day and, almost certainly a 

key question, how I knew the person who had recommended them. As it 

transpired, I would often stay overnight with my mother who lives in a country area 

in Victoria before continuing to my appointments. I soon learned that having a 

mother who lived in a rural area gave me extra credibility and it became my habit to 

mention that fact early in the conversation. In some small way it provided me with a 

localising link to the farmers I was interviewing. This worked well and I felt a minor 

sense of achievement in relation to my acceptance within the community when 

someone I interviewed related a story to me about a recent engagement party they 

had attended in the district. Apparently, one of the main topics of conversation was 

whether or not a person had been interviewed or was about to be interviewed for 

my research project. It transpired that after the first few interviewees discovered 

that I was ‘quite nice’, it held a certain amount of kudos to be involved in the study. 

People were apparently asking, “Well, why didn’t you recommend me to the 

woman?” Comments were apparently made about the importance of helping a 

researcher to make rural people’s views known and, most importantly, bridging the 

country-city divide by letting city people know about country views. I welcomed 

these comments because finding farmers to interview had proved most 

challenging. 
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Location of study, access, and selection of interviewees  

 

When planning my research design, I thought it best to select participants from two 

distinct farming areas to make sure that a variety of participants were recruited. 
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Map 4.1: Major canola growing areas of Horsham in Victoria and Wagga 

Wagga and Albury in NSW. 

 

Source: http://www.map-of-australia.co.uk/map-of-new-south-wales.htm 

Map of Australia by Tourizm Maps © 2006 
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Canola is grown extensively throughout Australia, for both the domestic and world 

markets, and as I was based in Melbourne, Victoria, I initially considered 

comparing an area in Victoria with another in NSW as they are key canola growing 

states and also relatively close to home (an important aspect for non-funded PhD 

research). It seemed logical to identify where the highest concentration of canola 

growers were located in each state and to make a comparison between them. In 

Victoria, the greatest canola producing area is Horsham in the west of the state 

and in NSW canola farming is concentrated in the Wagga Wagga area, which is 

north of the Victorian border (see Map 4.1 above). 

 

After selecting the two areas I began to research how I could gain entry to these 

relatively closed farming communities and how I could access farmers and their 

spouses. I was aware that I was an outsider and that some questions I wanted to 

ask them about genetic modification might be perceived as invasive or personal, 

including how they farmed and how they viewed their community. But, first, I had to 

find some farmers to interview and convince them to cooperate. In the end, 

recruiting participants was much more difficult than originally anticipated. 

 

With limited resources, it was not possible to obtain a statistically representative 

sample that could easily be generalised to the farming population at large. Time 

and funding constraints simply did not allow for a large enough pool of participants 

to be gathered for the project. For this reason, and in following Bouma (2000), it 

was important to select participants that could, instead, provide a glimpse into the 

world under investigation. Whilst not predictive of, this strategy would provide an 

indication of, farmers’ risk and trust perspectives on growing GM crops.  

 

One tactic often used by researchers to access groups hard to reach is ‘snowball 

sampling’. Snowballing is a simple technique where one participant provides the 

name of another person whom they think would be willing to participate. This 

person, in turn, provides the name of another potential participant, and so on 

(Oppenheim 1992; Mayoux 2002; Patton 2002). As farmers fall into this category of 

being difficult to access due to their closed communities, conventional methods 

such as door-to-door interviews in selected locations or blanket mailouts are not 
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suitable (Pennings et al. 2002). This is primarily because information about farmers 

is difficult to locate. I approached a number of farming organisations to provide me 

with names and addresses of canola farmers for my research, but none of these 

organisations were legally able to release such information due to privacy laws.8  

 

As an alternative I turned to women’s organisations and contacted Women In 

Agriculture, a national organisation. They, in turn, suggested that I contact another 

group called Partners in Grain with groups in all states. This group’s mission is to 

encourage the active involvement of women and young people in the grains 

industry. The co-ordinator of Partners in Grain agreed to place a notice on its 

electronic bulletin board on my behalf, which resulted in only a single reply from a 

canola grower in the Wagga Wagga region willing to talk with me. 

 

However, from this initial contact I successfully used the snowball technique for 

that region (as discussed below). I also decided to approach canola farmers who 

had a public profile, as I expected they might be willing to be interviewed. Through 

examining local newspapers in the canola growing areas where I wished to locate 

my study (The Border Mail and The Wagga Advertiser) and farming newspapers 

distributed in Victoria and NSW (The Weekly Times and The Land), I found the 

names of a further two canola farmers and, in addition, located another name from 

the website of the NSW Farmers Association. Finally, I was given a 

recommendation from a contact at the Organic Federation of Australia (OFA). 

 

Unfortunately, I got no responses from anyone in the Horsham region and had no 

personal contacts. As a result I was forced to rethink my strategy. Oddly, even 

though Horsham was in my home state of Victoria it was logistically more 

expensive and more difficult to access than Wagga Wagga in NSW. Consequently, 

I turned my attention to the Albury/Wodonga region on the border of Victoria and 

NSW where I had some personal contacts, which I used in conjunction with 

snowballing. However, try as I might, all my contacts led me to meet farmers in the 

Albury (NSW) area and not in the Wodonga (Victoria) area. 

As a result, the farmers I interviewed were all located in NSW, loosely based 

around Albury and Wagga Wagga (see Map 4.1 above), which are also major rural 
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service centres in the two regions as well as canola growing areas. Selecting the 

Albury region as an area for fieldwork also proved logistically useful as I could 

travel from Melbourne to Albury and continue on to Wagga Wagga when 

necessary. Moreover, as my budget was limited, these two fieldwork areas 

provided me with opportunities to stay with friends and family on some occasions, 

which reduced accommodation costs. The greatest financial cost was fuel and in 

my initial planning I grossly underestimated the distances I would be travelling. I 

had only calculated the distances between my home in Melbourne and Albury and 

Wagga Wagga. However, as I discovered upon fieldwork commencing, it was 

common to travel 50 km between interviews and, in one instance, I remember a 

driveway leading to a farmhouse that was eight kilometres long. 

 

Another issue I had to consider was that the snowballing method of recruitment 

selection presents bias as a valid concern because people may only recommend 

others who are part of their own social network. This can result in a narrow 

selection of participants. To minimise this disadvantage the snowball sample must 

commence from a number of disassociated networks rather than from a single 

starting point. In this research, participants were accessed through four separate 

sources in the Wagga Wagga region and a further four separate sources in the 

Albury region. 

 

Making contact with farmers 

 

I thought long and hard about the best way of approaching farmers and their 

spouses to request their participation in the research project. The difficulties I had 

encountered in locating farmers meant that any rejection or refusal would severely 

affect the project. I was also aware that farmers, as a group, had been the focus of 

much research about their agronomic practices at that time and might be suffering 

‘survey overload’ (Phillips 1998). I was particularly concerned about this in the 

Wagga Wagga area as this is where Charles Sturt University is located, which is 

an active centre of rural research. 

 



 126

I also thought survey overload might be the case in the Albury area as La Trobe 

University has its campus in nearby Wodonga. However, it was not an issue with 

any of the participants I approached. Anecdotally, a number of canola farmers and 

their spouses I interviewed remarked that they felt badgered by evening calls from 

marketing companies that were asking them questions about how they farmed and 

the products they used. These participants felt that unsolicited marketing calls were 

an infringement on their free time for no reward and saw my request for an 

interview in a different light and were happy to give their opinions on what they saw 

as relevant and important current issues. The fact that the University’s ethics 

committee gave approval for the project also provided my interviews with a 

professional status. 

 

As farmers often work long hours and do not have much time to spare, I decided 

early in the project that rather than placing advertisements asking farmers to reply, 

which I assumed they would not, I would contact them directly. It has been found 

that response rates increase if potential participants are advised in advance of the 

project and are then invited to participate (Oppenheim 1992). For these reasons I 

avoided ‘cold calling’ by telephone and sought to introduce myself by mail. My 

initial approach was to send a letter to each farming couple whose names I had 

been given. I addressed the letter to both partners and included their first names to 

personalise my letter, identifying who had recommended them to me or, in other 

cases, the newspaper or website where I had seen their names. In my letter I 

advised that I would contact them by telephone to ask them to participate in the 

study. I also enclosed a comprehensive information sheet about the study, which 

explained how long it would take and what topics the questions would cover. 

Following good survey methodology, it was important to give potential participants 

all the facts before I spoke to them so that they could ask me questions and 

discuss any concerns they had when I contacted them. I also highlighted the fact 

that their identity would be protected at all times and that participating would give 

them a chance to make their views known. After arranging an interview time I then 

sent a letter of confirmation. Finally, the day before the interview I telephoned to 

confirm the appointment (see Appendix A for the introductory letter, the information 

sheet and the letter of confirmation). 
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My approach to prospective participants worked well, with only eight refusals out of 

67 farmers approached. I think people felt comfortable knowing how I had obtained 

their names and, where relevant, with the person who had recommended them.9 

Table 4.2 below provides a breakdown of the refusals and acceptances by gender 

and location. It also demonstrates that refusals were not noticeably different for 

either gender or location. 

 

Table 4.2: Refusal and acceptance by gender and location 

Potential 

participants 

Wagga 

Men 

Wagga 

Women 

Albury 

Men 

Albury 

Women 

 

Refusal 

 

1 

 

3 

 

2 

 

2 

 

Acceptance 

 

20 

 

17 

 

11 

 

11 

 

A further four women were unavailable for their scheduled interview due to work or 

social commitments, and a fifth woman due to a family member falling ill. Even 

though my timetable was flexible there were occasions when I simply could not 

accommodate prospective participants. The five women unable to be interviewed 

each agreed to complete a written questionnaire. Though the written questionnaire 

was far from detailed, it provided me with some important demographic data and 

also provided a summary of their attitudes as one important question asked 

whether they felt the benefits of GM technology outweighed the risks. 

 

Interviewing participants 

 

My interviews commenced in July 2002. After gaining the consent of participants to 

be interviewed I arranged a mutually agreeable time and gave them the choice of 

meeting me at my motel, or in a public place, or allowing me to come to their home. 

For optimal results, interviews should take place in an environment where the 
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participant can feel secure and at ease (Taylor and Bogdan 1984; Oppenheim 

1992; de Vaus 2002). My aim was to provide an open and accepting atmosphere 

where participants felt they could speak freely. Not surprisingly, the majority of 

people found it more convenient for me to visit them in their homes, at the farm. 

 

On most occasions I interviewed both participants during the same visit at their 

home but on a few occasions I had to organise separate interview dates. I 

interviewed one man at my motel as he had a doctor’s appointment nearby that 

day and he felt it would be a more convenient location for him. He appeared 

comfortable with the situation and the interview went well. Another man who was 

studying preferred me to visit him at the University he was attending. I visited one 

woman independently of her spouse at the farm during a weekend as she worked 

full time during the week, and I interviewed another woman at her place of work, as 

it was more convenient. These ‘independent’ interviews ran along lines similar to 

those conducted when both spouses were at home. At the end of most interviews I 

asked participants if they could recommend anyone else whom I might be able to 

contact. This information gathering was very important as it provided me with 

access to prospective participants in the relatively closed farming communities I 

was studying. Most participants were able to suggest at least one name, and some 

suggested two. The majority of participants were located through this snowball 

sampling process. In general, most people seemed happy to volunteer the 

information. Only one couple refused my request. They were relative newcomers to 

their area and felt it inappropriate to recommend anybody in case it offended them. 

 

 

Recruiting participants in more detail 

 

My participants in the Wagga Wagga area were located through four main sources 

(see Appendix C). First, my initial contact in the Wagga Wagga region was the 

person who responded to my request for assistance placed on the Partners in 

Grain electronic bulletin board. He and his spouse agreed to participate and also 

provided me with six further recommendations.10 Second, in addition to this set of 

interviews, I contacted a farmer listed on the website of the NSW Farmers 
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Association. He and his spouse agreed to participate and recommended a further 

two farmers and their spouses who also agreed to participate.11 The third group of 

participants came from a popular rural newspaper, The Weekly Times. I 

successfully contacted two farmers who were interviewed by The Weekly Times 

about issues relating to GM canola.12 Lastly, I was given a recommendation by a 

contact at the OFA, which resulted in a successful interview with a canola farmer 

and his spouse.13  

 

In Albury, as in Wagga Wagga, my participants were located through four main 

sources although recruiting in the Albury region was a little more convoluted (see 

Appendix C). First, I approached a friend living in the township of Albury. She, in 

turn, introduced me to a farmer who did not grow canola but was able to 

recommend three farmers who did.14 Second, I approached another friend, who 

was originally from Albury but had relocated to Melbourne and she recommended 

a farming couple who were pleased to be asked to participate and they, in turn, 

recommended another two farming couples who agreed to participate.15 Third, a 

colleague at La Trobe University Wodonga campus introduced me to a canola 

farmer and his wife as potential participants and they agreed to participate. Finally, 

a contact at the OFA recommended another farming couple who agreed to 

participate. In this way, I was able to recruit my participants in the Albury region.16  

 
Who was recruited for the study? 

My criteria for inclusion into the study were: 

 Age 18-75 years 

 Canola grower or spouse of canola grower 

 Family farm owner 

 Located in, or close to, the Albury or Wagga Wagga regions 

 

I was not concerned if people were single, married or in a de facto relationship. 

However, all the participants were married except for one single man. I recruited 59 

participants in total: 37 participants from the Wagga Wagga region of whom 20 

were men and 17 were women and a further 22 participants from the Albury region 

of whom 11 were men and 11 were women (see Table 4.2 above). The age of 
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participants was evenly divided (24-27 per cent) between the age brackets 25-34 

years, 35-44 years, 45-54 years and 55-64 years. In relation to years spent farming 

nearly 70 per cent had more than 20 years experience (excluding childhood), with 

a further 19 per cent having less than ten years experience. Education levels 

varied with about one quarter of participants having completed Year 10, another 

quarter having completed Year 12, nearly 40 per cent having completed tertiary 

education, and a further 14 per cent having completed a trade or technical 

qualification. 

 

The size of the farms owned by participants ranged from a few hundred hectares to 

nearly 3000 hectares with an average size calculated at about 1500 hectares. The 

most common size bracket was 1000-1999 hectares, which included 29 farms, 

although 17 larger (2000 hectares or more) and 13 smaller (under 1000 hectares) 

farms were also included in the study. Nearly 90 per cent of all participants had 

equity of at least 50 per cent in their farm; most commonly (44 per cent) 

participants had equity in the 75-89 per cent bracket. The amount of canola grown 

by participants in the study ranged from 18 to 800 hectares with an average size 

calculated at nearly 300 hectares. Most commonly, the amount of canola grown fell 

into the 100-499 hectare bracket (38 growers), with a further 10 growers producing 

500 hectares or more, and the remaining 11 growers producing less than 100 

hectares. On average, farmers used 20 per cent of their land to grow canola. 

 

Originally, I had hoped to survey both farm owners and managers. I was interested 

in the opinions of farm managers because their position would suggest they were 

employed by large commercial enterprises, which might have taken a different 

approach to the GM canola question compared with family farmers. I was 

unsuccessful, however, in locating any farm managers. Consequently, I narrowed 

the focus of the study further to include only owners of family farms. As expected, 

the majority (86 per cent) of participants nominated their style of farming as 

‘conventional’ with only six participants nominating a ‘biological’ style and a further 

two participants, a mix of organic and conventional.17 Initially, I had envisaged I 

would be able to include a mix of conventional and organic farmers in the study to 

gain a broad spectrum of views across farming styles. Unfortunately, I was initially 
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uninformed in this respect as I did not realise that canola is not a crop favoured by 

organic growers. Apparently, it is difficult to grow organically as it attracts pests and 

is susceptible to disease. No one I spoke with knew of any organic canola farmers. 

I contacted the OFA and they were unable to locate any organic canola growers in 

NSW. I also contacted a number of organic grain growers but they too were unable 

to tell me of anyone who grew canola organically. However, I did learn of two 

biological canola farmers who were featured in a newspaper article and, as a result 

of speaking with them I was able to successfully recruit five participants who 

classified themselves as biological farmers and I found another biological farmer in 

the normal course of my interviewing. 

 

In striving to achieve a balanced view of attitudes towards genetic modification I 

chose to interview both canola farmers and their spouses. Initially, I expected some 

women to nominate themselves as the primary farmer in the family. However, in all 

of the interviews the man in the relationship was nominated as the primary farmer 

and the woman as their spouse, supporting Liepens’ (1998) findings that farm 

women often view themselves as ‘farm wives’ or ‘sleeping partners’, rather than 

farmers in their own right. I believe it is important to include rural women in any 

rural study as they are often marginalised regardless of their contribution to the 

farm; labelled as ‘off-siders’ and ‘helpers’ and the tasks they perform as peripheral 

or supportive─such as driving into town for spare parts─leaving power to make 

decisions largely with farm men (Alston 1995a; Teather 1998; Liepins 2000; Alston 

2006). Rural women are often the ‘invisible farmers’ (Williams 1992) relegated to 

‘inside’ decisions as opposed to ‘outside’ decisions (Rickson and Daniels 1999), 

such as book keeping, child-rearing and housework, as well as tree planting, which 

is traditionally seen as women’s work and tied to the house rather than the farm 

(Beilin 1998; Lockie and Lyons 2001: 48). I felt it valuable to understand women’s 

(as well as men’s) perceptions of GM crops and to determine to what degree they 

were involved in farm decision-making, and if they influenced decisions in relation 

to growing GM crops.  

 

As in many samples found through a snowball technique, it was important to 

consider if the sample, as it developed, was representative. It became apparent as 
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the early interviews progressed that most farmers and their spouses surveyed to 

that point would not be prepared to grow GM canola and that, in fact, they had 

many concerns about GM technology. Obviously, a limitation of snowball sampling 

is that participants ‘know’ and recommend people in their own social networks who 

likely have similar views thus there is no way of knowing if the sample is 

representative of the designated population. I attempted to minimise this bias by 

employing four separate starting points. Initially, I was not surprised most farmers 

interviewed had serious concerns about growing GM crops and were not 

supportive of the introduction of GM canola because that reflected what I had been 

told anecdotally. However, in my initial thesis design, I believed I would have the 

resources to complete an in-depth comparative analysis of pro-GM farmers and 

anti-GM farmers to determine any differences in their perspectives on growing GM 

crops and what might influence their decision-making. I determined whilst in the 

field that it was imperative to have some farmers in the study supportive of GM 

technology for the purpose of comparison. It became necessary, therefore, to seek 

out farmers supportive of the technology. This is known as ‘purposive sampling’ 

where cases are purposefully chosen for their typical characteristics rather than 

being randomly selected (de Vaus 2002; Mayoux 2002). Typically it is used to 

select ‘typical’ cases (average cases for those being studied), ‘deviant’ cases 

(those who represent unusual manifestations of the subject of interest), and 

‘negative’ cases (those who are exceptions) (Devers and Frankel 2000: 265). 

Purposive sampling is useful for comparative purposes but a drawback is that it is 

not possible to know the extent to which the sample is representative of the total 

population. In this case, of canola growers in the district, and of canola growers in 

general. However, I was unable to undertake a full comparative analysis due to 

time constraints. Nevertheless, the results are still valuable as they can be 

considered indicative of farmers’ risk and trust perceptions of growing GM crops 

and cohere with elements of other studies (for example, Crowe and Pluske 2006, 

McDougall et al. 2001). 

 

Actively seeking out farmers supportive of GM crops was a difficult task as I had no 

personal knowledge of anyone in this category, nor, it seemed, did anyone else I 

had interviewed. It was at this point that I decided to contact the key biotechnology 
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company, Monsanto (Australia) who I hypothesised would be supporting farmer 

trials of, or would know of farmers trialling, Monsanto’s GM canola. I had previously 

met a person who worked for Monsanto (Australia) whilst at a conference. I 

approached this person and requested his assistance in contacting farmers 

supportive of GM technology. I was not comfortable recruiting in this manner, but I 

could see no other option at the time. My contact referred me to two field officers 

who could provide me with the information but after many frustrating e-mails and 

avoidance of telephone calls I came to realise that they were uncooperative. 

 

Eventually, I recruited nine participants supportive of GM technology through three 

different sources. First, a participant mentioned that he had heard a particular 

person speak in support of GM technology at a NSW Farmers Association 

meeting. Second, a contact I had made at the OFA recommended someone whom 

he knew was a supporter of GM technology. I contacted both these people, who, in 

turn, recommended others, which resulted in six successful interviews.18 Third, 

somewhat unexpectedly, in the general course of my interviewing I came across 

three other participants supportive of GM technology. This increased my number of 

interviews with participants supportive of GM technology to nine (see Table 4.3 

below, which illustrates the type of support participants had for GM crops). 

The interview process 

 
Participants were asked to complete a single interview lasting approximately one 

hour in conjunction with a short written questionnaire, which took about 20 minutes 

to complete (see Appendix B for interview schedule and written questionnaire). In 

total, 54 people were interviewed and all interviews were undertaken in July-

September 2002. In terms of location, 20 men and 16 women were from the 

Wagga Wagga area, and 11 men and seven women were from the Albury area 

(see Table 4.4 below). 

 

Table 4.3: Participants by support for growing GM canola 

 

Area 

Pro GM 

Male 

Pro GM 

Female 

Anti GM 

Male 

Anti GM 

Female 

Unsure 

Male 

Unsure 

Female 
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Wagga 3 2 17 11 0 3 

Albury 0 4 6 5 1 2 

Total 3 6 23 16 1 5 

 

Five women completed the written questionnaire only and they are not included in the above 

table as this question was not directly asked in the written questionnaire. 

 

Furthermore, one woman from Wagga Wagga and four women from Albury, 

unavailable for an interview due to work or social commitments, completed a 

written questionnaire only. 

 

Table 4.4: Participants interviewed by gender and location 

 

Participants 

Wagga 

Men 

Wagga 

Women 

Albury 

Men 

Albury 

Women 

 

Acceptance 

 

20 

 

16 

 

11 

 

7 

Participants were interviewed separately to avoid the pitfalls of having another 

person present who might influence their views (de Vaus 2002). I explained to all 

participants that they would be asked the same questions, but that I would like to 

interview them separately. The written questionnaire proved a useful tool as it 

ensured that the participant not being interviewed had something to keep him or 

her occupied whilst their spouse was being interviewed. In all interviews, except for 

one couple, the participant completing the written questionnaire went to a different 

section of the house and then either remained there, or went outside to do some 

work until called back after their spouse had finished the interview. The written 

questionnaire took about 20 minutes to complete and worked well as a mechanism 

to keep one participant occupied, whilst I interviewed the other. 

 

The interviews were based on an interview schedule structure with many open-

ended questions and probes to encourage thoughtful and descriptive answers (see 

Appendix B). As advised by de Vaus (2002), probing was accomplished by the 
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researcher making encouraging but non-committal utterances such as ‘Mmm’, 

‘and?’, ‘Could you explain that a bit more?’, ‘Any other reasons?’ and, ‘Is there 

anything else you’d like to add?’. This prompting style of interviewing allows 

participants an equal opportunity to speak. All participants were advised before the 

interview that there were no right or wrong answers, also that I was interested in 

their opinions and thoughts as individuals, but that I would not judge them in any 

way. In my capacity as interviewer I focused on asking questions to collect 

information. I attempted to remain neutral and did not offer my own opinions, 

merely answering direct questions for clarification only if they were asked and then 

as briefly as possible without appearing rude. I was conscious of issues of social 

desirability whereby people respond in the manner they think will make them 

appear respectable or credible in the eyes of the interviewer (de Vaus 2002: 107). 

For this reason I explained, if the situation arose, that it was not appropriate for me 

to discuss other participants’ opinions or to make judgemental comments on 

certain issues. 

 

All participants were asked the same questions to ensure uniformity and allow 

appropriate levels of comparison. In the actual interviews, however, there was a 

degree of flexibility. Some questions were not asked if the topic had been 

discussed earlier, or if it was obvious from previous comments that a participant 

could not answer a particular set of questions. For example, if a female participant 

had explained that she did not have anything to do with the running of the farm, 

and was not aware of what crops were grown and how much income was derived 

from them, specific questions about these issues were not asked. The length of 

interviews varied between half-an-hour and one-and-a-half hours. Commonly, they 

lasted 45 minutes. The interviews held with women were typically shorter, as they 

did not feel able to provide as much detail about farming practices as the men 

interviewed. All female respondents interviewed referred to their male spouse as 

the primary farmer. The women tended to describe themselves as being in 

supportive roles, or as having nothing to do with the farm as a business. Each 

interview was tape recorded with the individual participant’s permission (see 

consent form in Appendix A). It was explained to participants that their interviews, 
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once transcribed, would be forwarded to them for their approval, and to check for 

accuracy. 

 

In my initial interviews I detected a sense of discomfort when the interview came to 

an end, whereupon participants seemed relieved that the interview was over but 

uncertain as to what to do next. I could tell they were eager for me to leave but it 

seemed there was no real sense of closure. After much thought, I bought some 

Lindt chocolates, individually wrapped in brightly coloured foil. At the end of every 

interview, I continued to thank the participant and then offered them a chocolate 

reward. This worked very well because it signalled the end of the formal interview 

and allowed people to accept a reward and relax. It also made me realise that the 

interview experience was demanding for participants. The fact that they had to 

think through various issues to answer my questions, in tandem with concentrating 

and talking nearly an hour, was probably tiring and it was certainly an unusual 

experience for them. I did, however, wonder whether it was the chocolate reward 

or my improved interviewing skills that provided closure to the interview. My 

question was answered when I inadvertently forgot to take chocolate rewards to 

four of my later interviews. The slight sense of discomfort and lack of closure 

returned, suggesting that the chocolate reward was a most useful tool by which to 

end the interview process. 

 

On many occasions my interviews were interrupted by the daily workings of an 

active farm and family home regardless of whether I was interviewing a male or a 

female participant. There was little I could do about this because I favoured the 

family home as an interview location so that participants felt most comfortable. I 

had no direct problem with spouses wanting to listen to each other’s interview or 

interrupting because I clearly stated the need for individual interviews. However, 

most of the interviews were conducted in the kitchen so I had no control over the 

CB radio erupting into life, telephone calls, visitors dropping in unannounced, 

workers looking for someone or something, children wanting attention, loud radio 

or TV in another room, the vibrations refrigerators make, noisy fans on heaters, or 

the sound of a kettle boiling. Luckily, I had been able to borrow a set of small 

microphones to attach to my tape recorder. It greatly improved the quality of the 
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recording but I had been unprepared for the noise level of domestic disturbances. 

On reflection, I do not think the general day-to-day interruptions caused any great 

problems because I would switch the tape off and the interruption would be dealt 

with quickly and then we would resume. It did not seem to impact on the person I 

was interviewing, as it was a normal part of their routine. I learned that although 

many farms were located in isolated areas that did not necessarily mean there was 

no social interaction. In fact, most farm houses I visited were hives of activity. 

 

Conclusion and reflections 

 
Using a written questionnaire in conjunction with an interview schedule worked well 

and provided me with a multi-faceted view of the attitudes and perceptions of 

Australian canola growers and their spouses towards growing GM canola as a 

crop, if approved for commercial release in Australia, and its regulation. Carrying 

out the fieldwork was an ongoing learning experience and I came to understand 

the value of planning as well as the need to remain flexible at all times. Research 

design is an ever-evolving process and pilot testing a valuable tool. In my case, as 

a result of pilot testing I made a number of changes to the questionnaire and 

interview schedule before entering the field, which made the questions clearer and 

more concise. I believe the interviews were successful because they ran smoothly 

and provided me with rich data. Indeed, I received only positive feedback from 

participants who found their involvement in the study stimulating and thought 

provoking in relation to the issues covered. 

 

Reflecting on the research process overall, I have come to realise that any 

research is constrained by time frames and the resources available to undertake 

the research. In my experience of the research process, several constraints 

unfortunately emerged to impact normal progress, apart from the research having 

to be undertaken part-time due to financial and personal demands. These included 

having to move home several times in the space of a few years, dealing with 

serious family illness, ageing family members and transferring from La Trobe 

University to Griffith University to work with the supervisor of my choice. Also, 

transcribing interviews was more time consuming than expected. But, in all this, 
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perhaps the most challenging aspect was adjusting to remote study after moving to 

Central Australia from Melbourne in Victoria when my partner was offered a career 

opportunity in Alice Springs.  

 

In retrospect, however, there is little I would change in relation to this particular 

research project although in any future projects I will be more cautious of the costs 

involved with travelling long distances, estimating realistic time frames for 

conducting surveys due to the unpredictable element of coordinating visits with 

volunteer participants, and the difficulties of accessing closed communities. I would 

also avoid the limitations of purposive sampling and choose, instead, a random 

sample to improve generalisability to a larger population. Having discussed the 

methodology used for the study and my experience of the research process, I now 

turn to Chapter 5 to discuss the findings of the interview survey. 
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Endnotes 
 
1 I did not include the questions in Norton et al.’s (1998) survey about attitudes to GM food in my 

study. 
 

2  The GM products chosen were those used in Norton et al.’s (1998) study for ease of comparison. 
 

3 However, where participants were asked to rate their level of trust in organisations (see question 
2.6 of the written questionnaire, Appendix B) and their level of concern about societal issues (see 
question 2.7 of the written questionnaire, Appendix B) where 1 = most trust and 10 = least trust, 
the questions were misunderstood by 24 participants. Instead of rating each choice from 1 to 10 
they allocated the same value to more than one choice. This issue did not arise during the pilot 
testing stage. 

 
4 As it happened, all participants grew canola as a break crop from wheat to improve soil condition. 

Canola was chosen because it provided a reasonable financial return compared to other 
alternatives. 

 
5 Federal and state (NSW in this case) privacy laws applied to farmer organisations (for example, 

Partners in Grain, the New South Wales Farmers Association, the Biological Farmers 
Association) and farm suppliers (for example, seed merchants, chemical and fertiliser suppliers), 
which prevented them from giving me their customer lists to use in my recruitment drive. Further 
information can be found on the website of the Office of the Federal Privacy Commissioner at 
www.privacy.gov.au and on the website of the Office of the NSW Privacy Commissioner at 
www.lawlink.nsw.gov.au. 

 
6 Percy Schmeiser is a Canadian canola grower and an anti-GM campaigner who was convicted for 

illegally growing herbicide tolerant GM canola on his Saskatchewan farm between 1997 and 
1998. It was argued in court that he infringed the Monsanto corporation’s patent on herbicide 
tolerant Roundup Ready canola seed. Schmeiser, however, claims his non-GM canola crop was 
contaminated by wind or bee transported pollen from neighbouring crops and that he did not 
intentionally grow GM canola on his property (NCF 2002; Schmeiser 2002). 

 
7 Tom and Gail Wiley are US grain farmers actively involved in seeking a moratorium on growing 

GM wheat in North Dakota. On their tour of Australian farming districts they told a precautionary 
tale about the contamination of their conventional soybean crop by cross-pollination from a 
neighbour’s Roundup Ready soybean crop. The contamination resulted in loss of a major export 
contract that they had negotiated with Japan (NCF 2002). 

 
8 The Victorian Farmers Federation, the NSW Farmers Association, the Canola Association of 

Australia, the Australian Oilseeds Federation, the Organic Federation of Australia, the Biological 
Farmers Association of Australia, a growers group in Albury and a seed supplier in Albury. 

 
9 Of the refusals, one couple had a newborn baby and were sleep deprived, another couple felt it 

would be too time consuming and the remaining couple had an unexpected family tragedy. Two 
women refused to be interviewed. One refused citing she had no relevant knowledge of farming. 
The second, who had initially agreed to participate, felt she was too nervous and asked to be 
excused from the interview. The spouses of these women were happy for them to be interviewed 
and I did not sense any intimidation. 

 
10 Of these six recommendations: one couple refused to participate as they had a newborn baby; 

one woman refused on the grounds she had nothing to contribute; the remainder agreed to 
participate and four of them provided either one or two recommendations each and, in turn, a 
further recommendation led to another couple who were willing to participate. I received no 
further refusals from these recommendations in the Wagga Wagga area. 
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11 With the exception of one woman who refused citing that she could not contribute anything of 

value.  

 
12 They and the spouse of one of them (one was a single man) were willing to talk with me and 

recommended another couple in the area who were also prepared to participate. 
 
13 I had two separate contacts at the Organic Federation of Australia, one gave me a 

recommendation in the Wagga Wagga area and the other a recommendation in the Albury area. 
 
14 Of these three recommendations: one couple refused on the grounds the interview would be too 

time consuming; the remaining two couples were happy to participate and they, in turn, gave me 
a further two recommendations each. All of these recommended farmers and their spouses 
agreed to participate. 

 
15 In addition, one of these couples recommended another couple but this final couple was unable 

to participate due to a family tragedy. 
 
16 I had two separate contacts at the Organic Federation of Australia. 
 

17 ‘Conventional’ farming is currently the most common style of farming in Australia and in many 
other first world countries, and refers to a productivist style of farming that uses synthetic 
(chemical) inputs such as fertilisers, herbicides and  pesticides to increase production. ‘Organic’ 
farmers do not use any synthetic inputs (for example, fertilisers, herbicides, pesticides, GM plants 
or products) and farm according to the National Standard for Organic and Biodynamic Products. 
‘Biological’ farming is less strict than organic farming but more restrictive than conventional 
farming. Farmers that identify themselves as biological farmers are, typically, in the process of 
moving towards the use of products that are less harmful to the biological system within the soil. 
They may still use minimal amounts of synthetic fertilisers, herbicides and pesticides whereas 
organic producers would not use any of these products (BFA 2003). 

 
18 One woman was unavailable for an interview due to social commitments but did complete a 

written questionnaire. One couple were able to give me a further two recommendations for 
supporters of GM technology. As a result, two men and a woman agreed to participate and one 
woman refused citing her lack of farming knowledge as a reason. 
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5 
 

Numbers and Narratives 
 

As we go on we [farmers] seem to get less of a voice in parliament, we 
seem to be pushed back all the time to the end of the queue and … one of 
the biggest things is trying to get a voice back. 

(Interviewee 117) 
 

Farmers are feeling angry, ignored and trapped, believing that they 
are suffering because of the greed, ignorance or ineptitude of others, 
leaving them locked in a system which is bound to perpetuate their 
exploitation. 

(Gray and Lawrence 2001: 91) 
 

Building on the previous chapter, this chapter presents the findings from the survey 

and face-to-face interviews carried out with NSW canola farmers in 2002, to 

determine their risk and trust perceptions about the introduction of GM crops. To 

reiterate, in a democratic society understanding these perceptions is important for 

the future direction of GM agriculture regulation, especially in reflecting 

contemporary developments worldwide towards incorporating the public more in 

science and technology decision-making (see Chapter 2), and with farmers, as key 

stakeholders in GM agriculture, well-placed and willing to contribute to the policy 

process. 

 

As this chapter title suggests, data was collected in two distinct manners: through 

numbers (quantitative) and narratives (qualitative). The survey’s questions (as 

discussed in Chapter 4) were largely adapted from Norton et al.’s (1998) survey on 

the attitudes of Australian consumers to genetic modification. Norton’s survey was 

also used (albeit in a quite reduced format) by McDougall et al. (2001) to conduct a 

survey of 193 Western Australian pulse (legumes) farmers’ attitudes towards GM 

crops. This has enabled some comparison of my findings to those of McDougall et 

al. (2001) to determine any similarities or differences in farmer attitudes towards 

genetic modification (as discussed below). Also useful for comparative purposes is 
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a 2003 survey of 71 WA canola farmers by Crowe and Pluske (2006), which aimed 

to determine the likelihood of farmers adopting GM canola. The multiple similarities 

found support the indicative nature of the sample of farmers in my study even 

though the sample was purposive as opposed to a random sample. 

 

Interviews in my study provided rich data, which revealed three key themes and 

identified a number of key concerns or issues held by farmers in relation to the 

introduction of GM crops in Australia, and about GM agricultural policy (as 

discussed below). The three key themes that emerged were: (1) genetic 

modification and farmers’ level of acceptance; (2) farmers’ decision-making about 

GM crops; and, (3) the politics of GM policy and how farmers view their position to, 

or within, it. These themes thus provide a framework for discussion supported with 

a number of relevant passages from interview transcripts. This builds a picture of 

farmers’ risk and trust perceptions with regard to the introduction of GM crops: 

what might influence their decision-making about GM crops, and how empowered 

farmers are in determining the regulation and management of GM crops. To do this 

the chapter is presented in two sections.  

 

The first section provides a ‘snapshot’ of the study participants that situates them in 

the context of Australian agriculture and tells the reader ‘who they are’. It 

demonstrates that farming, for the participants in my study, is a business and profit 

making enterprise, which suggests they would be cautious about new mega-

technologies with potentially significant impacts on their mode of production. They 

are also mainstream farmers who, historically, attach meaningfulness to, and 

value, concepts such as ‘neighbourliness’, ‘localness’ and ‘community’ (Dempsey 

1990: 90-105; Poiner 1990; Willis 2004: 21), which is reinforced in their responses. 

They also care for the environment and have a strong connection to the land 

(Measham 2003, 2008). This background is important to understand and provide a 

context for farmers’ responses about their risk and trust perceptions with regard to 

the introduction of GM crops; perceptions informed by embeddedness within their 

life experiences of farming, mostly in the conventional manner of productivist 

agriculture. 
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The second section focuses specifically on issues of risk and trust. It begins with 

an examination of the level of acceptance farmers held for GM products and what 

determines acceptability, such as the type of gene transfer and the trait involved in 

the modified product. Next, it provides in-depth details of farmers’ perceptions of 

risk and trust with regard to the potential introduction of GM canola specifically, as 

well as considering farmer decision-making in the context of farming practices and 

the level of farmer involvement in agricultural policy making. It reveals the story-

lines of farmers concerned about GM crops because, traditionally, farmers are the 

main risk bearers of new technology (Messer 1986) and, in this case, farmers tell 

us they believe there are numerous risks and that those risks encompass important 

economic, environmental and social aspects. Farmers’ concerns also extend to 

recognition of their increasing loss of autonomy to capital interests and their lack of 

power to influence agricultural policy in Australia. Their responses clearly 

demonstrate that farmers’ decision-making is a process, influenced by interactions 

with many outside sources, especially other rural community members.  

 

A snapshot in time: farmers and their farms 

 

‘Who’ we are is inextricably linked with ‘where’ we are (Dixon and Durrheim 2000). 

This importance of ‘place’ and ‘identity’ is demonstrated by the attachment farmers 

have to their land (Measham 2003; Rogan et al. 2005; Measham 2008). The family 

farm has long dominated the Australian agricultural landscape and with it a 

‘powerful agrarian ideology, which … reach[es] beyond the production of food to 

include a wide collection of ideals, loyalties, sentiments, and hopes’ (Gullifer and 

Thompson 2006: 83). Farming has come to represent a worthy occupation that 

encompasses hard work, perseverance and family life (Foskey and Avery 2003). 

This rural orientation and set of ideals are reflected in farmers’ everyday life 

experiences and subsequent decision-making (Poiner 1990: 43; Gray and 

Lawrence 2001: 72; Measham 2003: 20). Moving beyond this vision of rural life 

that Aitken (1985) termed ‘country-mindedness’, which incorporates the importance 

of the land and a lifetime of working on it, farming has come to be equated with 

hardship. Farmers have typically been seen, most recently, as ageing, struggling 
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financially, lacking in education, cautious of technology, and trapped on a 

productivist treadmill─using expensive inputs and chemicals to boost 

productivity─all of which has resulted in a reduction of family owned farms (with 

smaller farms increasingly subsumed by larger operations), and by extension, a 

shrinking of rural communities as numbers of farmers dwindle (Phillips 1998; Gray 

and Lawrence 2001; Gray and Phillips 2001; Alston 2004; ABS 2006; Gullifer and 

Thompson 2006). 

 

In my survey of NSW farmers, however, I did not discover such distinct 

stereotypes. Participants were all from financially viable family owned farms of 

various sizes and they provided a representative cross section from their 

communities as their age, farming experience, style of farming and level of 

education, also varied. The majority of participants had more than 20 years 

experience in farming regardless of their age (70 per cent of the farmers), held at 

least 50 per cent equity in their farms (90 per cent), farmed 1000 hectares or more 

(approximately 80 per cent), and had either completed Year 12 (22 per cent) or 

had gained a tertiary qualification (approximately 40 per cent). Tables 5.1 and 5.2 

below list the key characteristics of participants and their farming practices.  

 

Table 5.1: Demographic information about participants 

 

Location & no 

of participants 

 

Gender 

 

Age 

 

Years 

spent farming 

 

Equity held 

In farm 

 

Wagga 

Wagga 

37 

(63%) 

 

Albury 

 

22 

(37%) 

 

Male 

 

31 

(53%) 

 

Female 

 

28 

(47%) 

 

18-75 years 

 

range evenly 

spread 

 

70% > 20 yrs 

 

19%< 10 yrs 

 

Approx 90% held 

equity of 50+% 

 

Most commonly, 

44% held  

75-89% equity 
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Table 5.2: Participants and their farming practices 

 

Type of farm 

 

Farm size 

 

 

Amount of  

canola grown 

 

Total % land  

to canola 

 

Level of 

education 

 

86% 

conventional 

 

10% 

biological 

 

remainder a mix 

of conventional 

and organic 

 

Range of 

315-2950 ha. 

 

2000+ha. (29%) 

 

1000-1999 ha. 

(nearly 50%) 

 

under 1000 ha. 

(22%) 

 

Range of 

18-800 ha. 

 

500+ha. (17%) 

 

100-499 ha. 

(64%) 

 

under 100 ha. 

(19%) 

 

On average 

20% of total farm 

area used 

 

Also grown as a 

rotation crop in 

conjunction with 

main income 

earning wheat 

crop 

 

Year 10 or less 

27% 

 

Year 12 

22% 

 

Trade 14% 

 

Tertiary 37% 

 

The farmers in my study regarded their farms as business enterprises and 

themselves as business managers.1 This was demonstrated in their descriptions of 

what constituted a ‘good farmer’, for example: 

 

[Someone] who manages his farm well and I don’t just mean on the farming 

side but on his management side … [using] agronomists, farm managers, 

farm economists … always looking for different markets, different crops and 

moving along with the times (Interviewee 144). 

 

[Someone] that looks in the long-term, not just five years down the track … 

they’ve got the place running efficiently and their capital is in good condition 

(Interviewee 103). 

 

And, as one farmer bluntly stated when describing farming as a business: 

 

You do it for the money because when it’s all said and done, there’s very 

few people who do it for very long if they don’t make money out of it 

(Interviewee 113). 
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Similarly, Farmar-Bowers and Lane (2009), in their study of 33 Victorian farm 

families found that farmers’ primary motivations were to make money and protect 

their family’s future. 

 

The value of education was also highly regarded by participants in my study, as the 

following comment illustrates:  

 

[Farmers today] have to be very well educated and really keep up with the 

times otherwise they’re just going to get lost … Like now, the technology, it’s 

not just like getting on a tractor and going around and around … You’ve got 

to be educated to be a farmer now (Interviewee 131). 

 

Likewise, Farmar-Bowers and Lane (2009: 1137), found that ‘educating 

themselves, getting skills, knowledge, and becoming competent [was] … 

considered important’ by farmers to farm successfully. For example, farmers need 

knowledge in many areas of their business including agronomy, marketing, 

technology and management. This willingness to improve themselves and their 

operations also links with the high value farmers place on their identity as farmers 

(Burton 2004; Burton and Wilson 2006), where farming gives farmers a sense of 

achievement and a sense of self (Burgess et al. 2000; Measham 2003: 206-16; 

2008). In a study of WA wheat farmers, Moore (1997) found that being associated 

with productive agricultural land was an important part of identity for her 

participants. Commonly, farmers prefer to identify themselves as ‘farmers’ rather 

than business managers. For example, all the male participants surveyed in my 

study viewed themselves primarily as farmers. In contrast, only half (50 per cent) of 

the female participants nominated themselves primarily as farmers, which reflected 

their multiple roles as wife, mother, ‘go-fer’, community volunteer worker, and off-

farm worker (Harvey 2007). 

 

As mentioned in Chapter 4, it is important to include rural women in any rural study 

as they are most often marginalised despite their important contribution to the farm 

(Alston 1995a, 1995b; Teather 1998; Alston 2000, 2006). Regardless of whether or 
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not female participants saw themselves primarily as farmers, most women (61 per 

cent) in the survey worked up to 20 hours per week on the farm, and a further 18 

per cent worked 20 or more hours per week on the farm (see Table 5.3 below). 

 

Table 5.3: Hours worked per week by women participants 

 

Type of work 

 

Nil hours 

worked 

 

1-19 hours 

worked 

 

20-39 hours 

worked 

 

40+ hours 

worked 

 

Work on farm 

 

21% 

 

61% 

 

7% 

 

11% 

 

Domestic house & 

garden duties 

 

0% 

 

21% 

 

22% 

 

57% 

 

Work off farm 

 

50% 

 

18% 

 

14% 

 

18% 

 

That contribution to the farm justifies the inclusion of women in the study as their 

opinions and actions also significantly influence decisions (including those about 

GM crops) made on the farm on which they live and work, and on their local 

farming (rural) community (Phillips 1998). The women in my study did not hold 

significantly different views about GM crops compared to their spouses, which 

demonstrates gender was not a significant factor in this study of canola farmers’ 

perspectives on GM crops. Nor did views on science and technology differ greatly 

between spouses. A caveat here is that five of the 28 women who participated in 

the study completed only the written questionnaire and not an in-depth interview. 

However, other studies have shown gender is a significant factor and that women 

are more concerned than men about accepting new technologies (for example, 

Weber et al. 1995; Norton et al. 1998; Siegrist 2000). This incongruity suggests a 

need for further research. 

 

With regard to technology in agriculture, farmers who reject GM crops have often 

been referred to by GM proponents as ‘Luddites’ who merely need to be educated 

about the benefits of GM crops to change their views on the matter (Borlaug 1999; 
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Cook et al. 2004; Borlaug and Carter 2005), which reflects the ‘top-down’ deficit 

model of thinking (for example, Wynne 1991; House of Lords 2000; Munton 2003).  

 

Table 5.4: Level of acceptance of science and technology 

 
Science and technology 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
Mean 

 
Human organ transplants are acceptable 
 
 

 
61% 

 
32%

 
5% 

 
2% 

 
0% 

 
0% 

 
1.47 

 
Even if it brings no immediate benefits 
scientific research is necessary and should be 
supported 

 
44% 

 
30%

 
22%

 
2% 

 
2% 

 
0% 

 
1.86 

 
Space shuttle research is important and 
should be continued 
 

 
7% 

 
27%

 
49%

 
8% 

 
7% 

 
2% 

 
2.86 

 
Technologists care about the human  
consequences of development 
 

 
5% 

 
27%

 
44%

 
14%

 
10% 

 
0% 

 
2.97 

 
Technology is making our lives healthier 
 
 

 
7% 

 
29%

 
27%

 
32%

 
3% 

 
2% 

 
3.02 

 
Science and technology do not make our way 
of life change too quickly 
 

 
9% 

 
25%

 
27%

 
24%

 
12% 

 
3% 

 
3.15 

 
It is important we make use of nuclear energy 
 
 

 
3% 

 
27%

 
39%

 
13%

 
9% 

 
9% 

 
3.22 

 
Our national prosperity depends on scientific 
development 
 

 
8% 

 
19%

 
39%

 
5% 

 
14% 

 
5% 

 
3.22 

 
Technology has not increased environmental 
damage 
 

 
9% 

 
17%

 
27%

 
25%

 
20% 

 
2% 

 
3.37 

 
New inventions will always overcome 
problems that technology has caused 
 

 
9% 

 
29%

 
0% 

 
22%

 
25% 

 
15% 

 
4.10 

 
1. Strongly agree with this view; 2. Agree with this view; 3. Mildly agree with this view;  
4. Mildly disagree with this view; 5. Disagree with this view; 6. Strongly disagree with this view 
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As an indication of their level of support for science and technology, farmers in my 

survey were asked to state their opinion on a series of statements measured by a 

6-point Likert scale (see Table 5.4 above). 

 

Strong support was registered for scientific research (96 per cent of respondents), 

and, in general terms, technology was seen to make life healthier overall (for 

example, to cure and treat disease) (63 per cent). However, nearly 50 per cent felt 

that technological change increased environmental damage, and a moderate 

majority (62 per cent) disagreed new innovations would overcome prior problems 

that technology had significantly contributed to. Those views fit with Beck’s (1992) 

idea of risk society and the need for reflexivity in dealing with policies relating to 

new technologies such as GM crops. Participants were also asked what new things 

they had tried on the farm in comparison to traditional methods to gain an 

understanding of farmers’ willingness to introduce new practices (such as growing 

GM crops). 

 

It appeared that most participants had keenly taken onboard new technology when 

they thought this was appropriate and had tried new ways of doing things, 

especially to combat what they considered ‘environmental problems’, through the 

use of practices such as crop mapping, GPS guidance, laser leveling, direct drilling 

and minimal tillage. For example: 

 

GPS guidance is one of the latest things I’ve introduced for spraying … I 

don’t know how I did without it all these years … It’ll say it’s overlapping and 

you’re getting less waste and far better accuracy … and spraying is so much 

easier on the operator (Interviewee 140). 

 

Direct drilling was another new practice taken onboard by many farmers: 

 

[Direct drilling], that’s worked extremely well. We’ve cut our tractor hours 

enormously. So when you cut your tractor hours you cut your wages, you 
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cut your fuel, you cut your wear and tear, your maintenance and you’re 

preserving the soil (Interviewee 145). 

 

The incentives to put these new practices in place were efficiencies gained, which 

can reduce operational costs and improve environmental practices through using 

less chemicals and disturbing the soil less. These are attractive incentives 

because, as Gray and Lawrence (2001) argued, farmers are often aware of how 

they can alter production to reduce environmental degradation but cannot or will 

not act unless changes offer financial benefits. Farmers tend to make 

environmentally based decisions in the belief they are ‘profitable business 

decisions’ (Farmar-Bowers and Lane 2009: 1138). Moreover, participants’ 

willingness to introduce new practices refutes arguments that farmers are resistant 

to new technologies and new ideas. Instead, it suggests farmers recognise the 

need to review and assess new technologies (for example, crops such as GM 

canola) and methods based on their merits. 

 

It is also relevant to point out that participants did regard GM food as an issue of 

social concern at the time my interviews were conducted. When asked to rate a 

range of social issues relevant to their communities and life (see Table 5.5 below),  

 

Table 5.5 Level of concern about social issues 

 

Social issues Mean  Social issues Mean

Quality medical care 3.31  Genetically modified foods 6.25 

Preserving the environment 4.36  Cost of living 6.32 

Crime and public safety 4.46  The road toll 6.49 

The drug problem 4.58  Border protection 6.95 

Poverty 5.20  Level of taxation 7.08 

 

quality medical care and preserving the environment were considered most 

important with GM foods located about mid-point, which suggests that whilst GM 
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foods did not rank as a most important issue they still occupied a position of 

concern and were of relevance to the farmers in my study, further validating 

comments made by those farmers about GM crops. 

 

Genetic modification: level of acceptance of GM crops amongst farmers 

 
A key research question of this study asked what are the risk and trust perceptions 

of Australian canola farmers with regard to the regulation and environmental 

release of GM food crops in Australia. To this end, participants were surveyed 

about the acceptability of a number of existing and potential GM products (see 

Table 5.6 below for a summary of the results), to indicate the level of risk farmers 

associate with GM crops and the level of acceptance farmers have for genetically 

modified products, especially GM canola. 

 

Another GM product that participants in my study were asked to consider was a 

GM tomato altered to improve taste. It was considered acceptable by more than 60 

per cent of participants, which was consistent with the findings of McDougall et al. 

(2001). Another altered common food found acceptable (53 per cent) was cheese 

produced using GM rennet. Even though its production involved using a cross 

species gene transfer, the genetic modification was not as obvious as other GM 

products because milk (an animal product) was being altered rather than an easily 

identifiable living organism. Again, the findings were consistent with those of 

McDougall et al. (2001). 

 

As anticipated, at the other end of the scale, GM pork created using human genes 

and a GM tomato created using fish genes were both found highly unacceptable 

(86 per cent and 64 per cent respectively) due to their use of cross kingdom gene 

transfer. McDougall et al. (2001) found similar results. Interestingly, a GM sheep 

tolerant to fly strike created using tobacco plant genes was also considered 

unacceptable (53 per cent).  
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Table 5.6: Attitudes of NSW farmers towards various GM products 

 
 
Acceptance of GM products 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
Mean 

 
Fungal disease resistant canola 
(plant to plant genes) 
 

 
12% 

 
25% 

 
29% 

 
14% 

 
10% 

 
10% 

 
3.15 

 
Blue rose  
(plant to plant genes) 
 

 
10% 

 

 
29% 

 
29% 

 
8% 

 
10% 

 
14% 

 
3.20 

 
Tomato with improved taste 
(own genes) 
 

 
9% 

 

 
24% 

 
29% 

 
20% 

 
3% 

 
15% 

 
3.32 

 
Sheep tolerant to fly strike 
(plant to animal genes) 
 

 
12% 

 

 
20% 

 
15% 

 
22% 

 
17% 

 
14% 

 
3.53 

 
Herbicide tolerant wheat 
(plant to plant genes) 
 

 
9% 

 
17% 

 
25 

 
22% 

 
15% 

 
12% 

 
3.54 

 
Cheese  
(bacterium to animal genes) 
 

 
7% 

 
15% 

 
31% 

 
24% 

 
8% 

 
15% 

 
3.58 

 
Herbicide tolerant canola  
(bacterium to plant genes) 
 

 
3% 

 
10% 

 
29% 

 
17% 

 
19% 

 
22% 

 
4.03 

 
Tomato that remains firm for longer 
(fish to plant genes) 
 

 
7% 

 

 
8% 

 
20% 

 
24% 

 
17% 

 
24% 

 
4.07 

 
Pork with fast growth and less fat 
(human to animal genes) 
 

 
0% 

 

 
3% 

 
10% 

 
26% 

 
20% 

 
41% 

 
4.85 

 
Overall benefits of GM  
outweigh risks 
 

 
9% 

 
14% 

 
25% 

 
22% 

 

 
15% 

 
15% 

 
3.68 

 
1. Strongly agree with this view; 2. Agree with this view; 3. Mildly agree with this view;  
4. Mildly disagree with this view; 5. Disagree with this view; 6. Strongly disagree with this view 
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This was a surprising result as WA pulse farmers in McDougall et al.’s (2001) study 

strongly supported (over 70 per cent) this type of genetic modification. The high 

level of acceptance might have been due to respondents believing fly strike 

tolerance to be of significant benefit to the animal. As all participants in my study 

were involved in canola farming and, in most cases, sheep and wheat farming as 

well, they would probably have first hand knowledge of the problems caused by fly 

strike. It is significant in relation to future decision-making about GM crops that 

NSW canola farmers were focused on the type of gene transfer and rejected the 

cross kingdom gene transfer.  

 

In sum, analysis of the results at this stage indicate that in the short space of two 

years after the first survey by McDougall et al. (2001), farmers’ attitudes seemed to 

have shifted significantly regarding the acceptability of herbicide tolerant crops, 

albeit one was wheat and the other canola. Given that: would farmers grow GM 

canola? 

 

GM canola: Would farmers grow it?  

 

To understand farmer attitudes toward growing GM canola specifically, participants 

were asked to assess the value of two different varieties of GM canola where the 

type of gene transfer used was not stated. The results are shown in Table 5.7 

below. The aim of the questions was to determine whether farmers viewed GM 

traits (for example, herbicide tolerance, disease resistance) as beneficial and if 

they harboured environmental concerns about growing GM canola. 

 

When participants were asked the value of fungal disease resistance as a GM trait, 

the response was 80 per cent in favour. That result highlights the problem fungal 

diseases cause the canola industry. Moreover, nearly 70 per cent of farmers in my 

study were convinced the release of fungal disease resistant GM canola would not 

harm the environment. In hindsight, this was perhaps not a good example to use 

as fungal disease resistant GM canola has not been developed and therefore, 

potential risks have not been publicly discussed, which suggests farmers in my 
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study may not have been fully aware of potential environmental risks such as any 

negative impacts on biodiversity, soil and insects. Significantly, even  

 

Table 5.7: Attitudes of NSW canola farmers to GM canola varieties 

 
 
Acceptance of GM canola 
varieties 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
Mean

 
I would not be worried about eating oil 
from GM canola that is fungal disease 
resistant 

 
30% 

 
15% 

 
24% 

 
12% 

 
12% 

 
7% 

 
2.80 

 
I would not be worried about eating oil 
from GM canola that is herbicide tolerant 

 
27% 

 
17% 

 
19% 

 
15% 

 
15% 

 
7% 

 
2.95 

 
It is important to have a fungal disease 
resistant canola 

 
36% 

 
29% 

 
15% 

 
14% 

 
3% 

 
3% 

 
2.31 

 
It is important to have a variety of canola 
that can withstand herbicide usage and 
reduce weeding times 

 
12% 

 
22% 

 
20% 

 
24% 

 
7% 

 
15% 

 
3.37 

 
Fungal disease resistant GM canola will 
not harm the environment 

 
7% 

 
22% 

 
41% 

 
17% 

 
3% 

 
10% 

 
3.19 

 
Herbicide tolerant GM canola 
will not harm the environment 

 
12% 

 
12% 

 
30% 

 
20% 

 
14% 

 
12% 

 
3.47 

 
Fungal disease resistant GM canola is 
acceptable (plant to plant genes) 

 
12% 

 
25% 

 
29% 

 
14% 

 
10% 

 
10% 

 
3.15 

 
Herbicide tolerant GM canola is 
acceptable (bacterium to plant genes) 

 
3% 

 
10% 

 
29% 

 
17% 

 
19% 

 
22% 

 
4.07 

 
Benefits of fungal disease resistant GM 
canola outweigh risks 

 
7% 

 
25% 

 
19% 

 
27% 

 
15% 

 
7% 

 
3.39 

 
Benefits of herbicide tolerant GM canola 
outweigh risks 

 
5% 

 

 
17% 

 
8% 

 
24% 

 
27% 

 
19% 

 
4.07 

 
Overall benefits of GM outweigh risks 
 

 
9% 

 
14% 

 
25% 

 
22% 

 
15% 

 
15% 

 
3.68 

 
1. Strongly agree with this view; 2. Agree with this view; 3. Mildly agree with this view;  
4. Mildly disagree with this view; 5. Disagree with this view; 6. Strongly disagree with this view 
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though farmers highly valued the potential benefits of fungal disease resistant GM 

canola if it were to be developed, only 51 per cent of participants believed the 

benefits outweighed any potential risks (including environmental risks). 

Furthermore, of those participants, 19 per cent only ‘mildly agreed’, which placed it 

firmly on the borderline of acceptance. 

 

Turning to herbicide tolerant GM canola, when participants were asked if they 

considered it important to have a variety of canola that could withstand herbicide 

usage and reduce labour intensive weeding regimes, 54 per cent recognised these 

traits as valuable qualities. But, interestingly enough, as with the example of a 

potential fungal disease resistant GM canola, acknowledging that value of the trait 

did not necessarily mean it was acceptable. This was clearly demonstrated by the 

resounding rejection of herbicide tolerant GM canola by farmers in my study (70 

per cent), who believed the benefits did not outweigh the risks and were not willing 

to support it, as also indicated in the last section of the survey findings where those 

farmers rejected ‘GM’ outright. However, some caution about this finding is 

warranted here as my sample was purposively selected, and therefore has less 

significance than a randomised sample. This is because it is not possible to know 

the extent to which the sample is representative of canola growers in the district 

and of canola growers in general. Although, the results can be considered 

indicative of farmers’ views because similar high rates of rejection were also found 

in the following surveys: Crowe and Pluske (2006) in their 2003 survey of 71 WA 

canola farmers; Biotechnology Australia (2003a) in their 2003 survey of 500 

Australian farmers; the Kondinin Group in their 2002 survey of 1029 Australian 

farmers (Horsley and Paterson 2003); and, the South Australian Farmers 

Federation in their 2002 survey of 1000 SA farmers (SAFF 2002). 

 

Growing herbicide tolerant GM canola, although not recognised as a significant 

cause of environmental harm by 54 per cent of participants in my study was, 

nevertheless, a cause for concern for the majority (over 75 per cent) of farmers as 

a degree of uncertainty was also demonstrated by those 30 per cent of farmers 

who only ‘mildly disagreed’. Principally, this was likely due to farmers’ recognition 
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of the serious environmental implications if herbicide resistance were to spread to 

other plant species creating resistant weed populations (a view that the in-depth 

interviews, discussed later in the chapter, support). Crowe and Pluske (2006) also 

found high levels of concern amongst farmers with regard to herbicide tolerant GM 

canola being ‘bad for the environment’ and farmers surveyed by Biotechnology 

Australia (2003a) nominated the development of herbicide resistance in weed 

populations as an issue of concern. 

 

Examining the potential agricultural benefits of GM technology, herbicide tolerance 

as a trait was recognised by farmers in my study as being of some value but was 

considered overall to be unacceptable when benefits were weighed against risks. 

Other surveys support this finding (for example, Biotechnology Australia 2003a; 

Crowe and Pluske 2006). Again, this finding is significant as herbicide tolerant GM 

canola was awaiting approval for commercial release in Australia at the time the 

survey was undertaken. The result arguably signalled the anti-GM resistance that 

was to pressure for state based moratoriums. 

 

It appears that perception of harm is dependent on both type of gene transfer and 

the resulting traits: a plant to plant gene transfer designed to produce fungal 

disease resistant GM canola was perceived as less harmful than a herbicide 

tolerant GM canola produced from a cross kingdom gene transfer. In sum, the 

benefits of GM products were not considered to outweigh the risks with 52 per cent 

of participants rejecting them outright. Most significantly, the majority of farmers in 

my study (87 per cent) said they would not be prepared to grow herbicide tolerant 

GM canola if it were to be approved for commercial release. But, to explore this 

level of rejection further required more in-depth questioning of participants. 

 

GM Crops: What farmers view as the benefits and risks 

 

To gain further insights into what farmers perceived the potential benefits and risks 

associated with growing GM crops to be, participants were asked, in the in-depth 

interviews following the questionnaire, to describe in their own words what they 
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thought were the ‘pros’ and ‘cons’ of growing GM canola as a crop. Potential 

benefits included things such as higher yields, less chemical usage and less labour 

required to weed a crop, thereby reducing overall costs of production. For example: 

 

Greater production and I suppose with the world population growing all the 

time we have to look seriously at keeping the production levels up 

(Interviewee 123). 

 

It makes it easier to grow because you can spray it with Roundup and 

agronomically it’s very easy (Interviewee 148). 

 

You’ll be able to spray the crop with Roundup, which is cheaper than other 

chemicals, to get rid of all those weeds and it won’t affect your crop 

(Interviewee 136). 

 

In contrast, the assessment of risk was much more complex. Participants 

recognised many more risks associated with growing GM crops compared to 

potential benefits. Their concerns could broadly be identified as being about: (1) 

accessing reliable knowledge; (2) lack of research; (3) loss of farmer autonomy; (4) 

market concerns and consumer rejection; (5) contamination and segregation 

issues; and (6) herbicide resistance.  

 

Accessing reliable knowledge 

Finding information about GM crops and genetic modification that farmers thought 

to be trustworthy was a significant issue for participants (see Table 5.8 below), with 

farmers actively seeking many and varied sources for their information (see Table 

5.9 below). Most popular and easy to access were mass media such as television 

and radio (83 per cent) and rural newspapers (95 per cent). Notably, participants 

frequently utilised paid consultants for information, which supports the argument 

that farmers consider GM crops an important and complex issue; one worthy of 

paid advice. 
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Table 5.8: Trust in organisations 

  
Organisations 

 
Mean

  
Organisations 

 
Mean 

 
1 

 
Farm groups and organisations 

 
2.60 

 
6 

 
Environmental organisation 

 
6.59 

 
2 

 
Public authorities  
(CSIRO and other govt depts) 

 
2.81 

 
7 

 
Food processing industry 

 
6.59 

 
3 

 
Other farmers 

 
3.98 

 
8 

 
Women’s organisations 

 
7.26 

 
4 

 
Consumer organisations 

 
4.64 

 
9 

 
Seed companies 

 
7.47 

 
5 

 
Media 

 
5.09 

 
10

 
Biotechnology corporations 

 
7.98 

 
1 = most trustworthy and 10 = least trustworthy 

 

One of the least popular sources was biotechnology companies, which was also 

reflected in the level of trust farmers placed in biotechnology organisations when 

asked to rate providers of reliable information about genetic modification (see 

Table 5.8 above). 

 

Table 5.9: Sources of information about GM used by participants 

 
Sources of information 

about GM 

 
Used by 

(%) 

 
Sources of information 

about GM 

 
Used by 

(%) 
 
Rural newspapers 

 
95 

 
Dept of Ag information officers 

 
49 

 
Television and radio 

 
83 

 
Internet sites 

 
41 

 
Urban newspapers 

 
47 

 
Environmental groups 

 
28 

 
Private agronomists/consultants 

 
71 

 
Seed merchants 

 
25 

 
Department of Agriculture 

 
66 

 
Farm chemical company reps 

 
25 

 
Other farmers 

 
59 

 
Biotechnology companies 

 
15 

 
Farming organisations 

 
59 

 
Women’s organisations 

 
15 

 
Farming newsletters or journals 

 
59 

  

 

Of all sources, farm organisations were seen as most trustworthy, with public 

authorities such as the CSIRO seen as next most trustworthy, followed by other 

farmers, then consumer organisations. Seed companies and biotechnology 
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corporations were considered least trustworthy primarily because they were seen 

to be biased.  

 

Bias was attributed to their vested interest in GM products and focus on profit 

making, as can be demonstrated by the following comments: 

 

I think it's very difficult to get reliable information. I mean the companies that 

are pushing it, they only tell you their side of the story I don't know where to 

get reliable information (Interviewee 101). 

 

Certainly not the chemical companies that are flogging it to us … It’s like any 

business, you’ve got a product, you’ve got to sell it and make people buy it 

(Interviewee 102). 

 

Farmers placed most trust in farm organisations because they most value the 

opinions of other farmers: ‘Farmers trust other farmers not biotech spruikers’ as 

Victorian farmer Greg Revell wrote in his letter published in the ‘Letter to the Editor’ 

section of rural newspaper Stock & Land (Revell 2009). Farmers network with 

fellow farmers to discuss issues such as new farming techniques and cropping 

performance to benchmark themselves and learn whether they might be able to 

apply similar methods within their own operations (Phillips 1998; Gray and 

Lawrence 2001). Similarly, participants nominated other farmers who had 

experience with growing GM crops as a valuable and trustworthy source of 

information about GM crops: 

 

I think other farmers’ experiences certainly count for something, particularly 

ones from Canada and America. They’re already growing GMs, and coming 

from farmers that may have embraced them at one stage … that are saying 

… this is what’s happened, whether it be good or bad, but can give a clear 

picture (Interviewee 110). 
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Farmers who have already been there and done that, like in Canada … I 

don’t particularly trust Monsanto and the people who are pushing the 

products (Interviewee 103). 

 

It seems to me the only people you can really trust are the farmers who 

have had experience with it. The scientists from universities, the 

researchers, I don’t really trust their advice because they tend to be funded 

by the chemical companies (Interviewee 129). 

 

Echoing the concern of other participants about accessing impartial information 

that could be trusted, the need for farmers to undertake their own research was 

highlighted as farmers could no longer rely on traditional sources of information: 

 

You can rely on plenty of people to give you information but whether it’s 

impartial information is the other thing … I don’t have a great deal of faith in 

the people that are in charge of the Grains Council, the NSW Farmers 

Association, the politicians … I think farmers need to be proactive rather 

than reactive (Interviewee 126). 

 

Lack of research 

There was also a strong desire amongst participants for more research to be 

carried out due to the unknown nature of GM technology: 

 

[T]here’s not enough data to show us what might happen in the future 

because it’s so new. So to jump head on into something without that 

research available to you, to be able to weigh up the pros and the cons of it 

is really irresponsible (Interviewee 111). 

 

Similarly, Crowe and Pluske (2006) found farmers in their study nominated the 

need for more research to be undertaken. But, complicating the issue was the 

need for research to be independent because as participants in my study argued, 

the only data available had been provided by biotechnology corporations in support 
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of their own patented products. The following statements are indicative of farmers’ 

reservations: 

 

One of the things that we like to do before we take on technology is have 

some good hard research or data that we could base decisions on and I 

think that we don’t really [have any] in this case, we’ve really only got data 

that’s come from Monsanto or whoever (Interviewee 109). 

 

I think we need independent experts and scientists to test it at a field level 

(Interviewee 133). 

 

The trouble is it’s the chemical companies that are doing the trialing. You 

need an individual [independent] body (Interviewee 137). 

 

Loss of autonomy 

Moreover, participants were concerned about GM technology being privately 

owned by biotechnology corporations and the ramifications such control might 

entail. Likewise, McDougall et al. (2001) also found farmers to be concerned about 

the control of GM technology. Reflecting these concerns, the Network of 

Concerned Farmers (2005) and other worried farmers─disturbed about the 

introduction of GM crops─have drawn attention to this particular issue on many 

occasions (for example, Smith 2003; Hoy 2004; Newman 2007). Concerned 

comments from participants about this issue included: 

 

Certainly the technology has enormous potential to help farmers but I’d 

much prefer to see the technology in community ownership rather than in 

the hands of private multinationals (Interviewee 129). 

 

[Y]ou’ve got these multi-national companies which are going to tie up these 

crops, not to the benefit of the producers but to the benefit of themselves 

and their shareholders (Interviewee 147). 
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Primarily, participants feared a loss of autonomy because they were worried about 

becoming locked into restrictive agreements as a condition of purchase of GM 

seed: 

 

The worrying fact for me is you’re dedicated to one supplier … you’ve got to 

buy the canola from one supplier (Interviewee 102). 

 

If we’re locked into something that’s trademarked to an organisation, a huge 

multi-national, it could cost us so much … to purchase it and grow it. I think 

there are decisions that are going to be made there that we’re not going to 

have any control over if we locked ourselves into something like that 

(Interviewee 132). 

 

Market concerns 

Market concerns were another area farmers in my study nominated as being 

problematical with regard to GM crops, as did farmers surveyed by McDougall et 

al. (2001), Crowe and Pluske (2006), Biotechnology Australia (2003a) and SAFF 

(2002). Australian farmers rely on export markets to sell the majority of their 

produce, especially canola. It is well documented that markets in the EU, China 

and Japan demand non-GM canola (see Chapter 6). As Gunningham (2007) 

argues, much of Australia’s agricultural produce is marketed through a highly 

complex supply chain that is becoming increasingly concentrated and vertically 

integrated. The resultant globalised agrifood industry is also becoming increasingly 

environmentally sensitive, placing external pressure on Australian agriculture to 

meet their strict environmental criteria. Gunningham (2007) suggests this pressure 

will only increase in the future. GM crops are not likely to be considered acceptable 

under such stringent conditions. Market concerns and consumer rejection of GM 

products were key concerns held by participants, especially concerns that Australia 

might lose its highly valued ‘clean green’ image if GM crops were grown 

commercially due to issues of contamination: 
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The biggest problems against it in my opinion … seems to be that a lot of 

the overseas countries don't want GM products. Whether the GM is good or 

not is beside the point if you can't sell the stuff that you've got. So if no one 

wants to buy, or are reluctant to buy it, why produce it? Australia, if we can 

keep our clean and green image that has got to be a big advantage. 

(Interviewee 101). 

 

I’m concerned mainly about the market. Because we don’t have it [GM] at 

the moment, we’ve certainly got access to all the European markets, 

whereas if we get ourselves into the GM situation we won’t be able to keep 

it separate from the non-GM. That will be practically impossible from what I 

can understand and perhaps in the long-term it will be very detrimental to 

our future markets (Interviewee 140). 

 

Simply put, farmers are in business to supply consumers and regardless of 

whether they support GM crops per se, a demand must exist to justify their use, as 

the following comments indicated: 

 

I’m quite happy to go with GM crops but I think it’s a community thing and I 

think if you’re selling a product, you sell what people want, and [if] they 

obviously don’t want it, you don’t grow it (Interviewee 117). 

 

I’m a business man. I don’t grow a product that I can’t sell. I don’t grow a 

product that’s going to kill someone or hurt them and I don’t grow a product 

that’s going to cost me twice as much as a substitute could (Interviewee 

151). 

 

Human health issues were another area which worried farmers. Consumer 

organisations, environmental organisations and dissenting scientists have 

consistently raised concerns with regard to the safety of eating GM products 

(Choice 2003; Hoffman 2003; Carman 2004; ACIL Tasman 2007: 54-60). For 

example, as one participant cautioned: 



 164

The food safety issues and things … they do short lab tests on these things 

and say there’s no worries with putting a fish gene into tomatoes or vice 

versa, but [I worry] whether there’s any long-term ramifications and things 

like that (Interviewee 109). 

 

Cross contamination and segregation of GM and non-GM crops 

Participants also displayed high levels of concern over potential cross 

contamination of non-GM canola with GM canola. Many farmers believed 

contamination would remove their freedom to choose whether or not to grow GM 

canola because all canola could become contaminated as has occurred in Canada 

(Marvier and Van Acker 2005; Myers 2009b). For instance: 

 

If you decide to introduce it, everybody’s going to be a GM grower. You 

can’t say, ‘Well I’m not going to be’, because of that cross-pollination issue, 

which I mean, in a sense, takes away the producers freedom of choice to 

say, ‘Well no, I don’t want this technology’. It’s going to be basically forced 

on them (Interviewee 109). 

 

If our next door neighbour grows it, it can affect our crop and because we 

say we’re not going GM we get a premium, then they test it, [and if it’s not 

GM free] we’re back down rock bottom again (Interviewee 125). 

 

Contamination issues have become central to the debate about GM canola and, as 

studies have shown, pollen can travel long distances (for example, Reiger et al. 

2002; Kinnear 2004). Farmers in my study also highlighted a lesser known form of 

contamination resulting from windblown seed, which presents a serious 

contamination risk: 

 

I don’t see the pollen as being the big issue. I don’t mean to say it can’t 

travel … but we have winds and whirlwinds around here at harvest time 

which can lift whole canola windrows and take them three or four kilometres 
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… you don’t just get the pollen, you get the whole seed on your property 

(Interviewee 120). 

 

I’ve seen a whirlwind started in the neighbours over here. We were 

harvesting and … the whirlwind just got bigger and bigger and it came 

across one paddock of mine that I didn’t have stripped, just collecting canola 

as it went … then it went across the neighbour’s grass paddock and where it 

ended up I don’t know. That following year … straight down for five metres 

wide down this strip of paddock in the springtime all came up yellow flowers. 

And I said, ‘Well, there you go, now if that was GM canola over there and I 

wasn’t growing it, well I might as well be because it’s now on my place 

(Interviewee 137). 

 

The occurrence of contamination is highly probable given such circumstances, 

which makes farmers very cautious about growing GM crops and, also, of their 

neighbours growing them. 

 

The development of herbicide resistance 

Another key concern described by participants in my study was the development of 

herbicide resistance in weeds. Other surveys have also found this a major concern 

held by farmers (McDougall et al. 2001; Biotechnology Australia 2003a; Crowe and 

Pluske 2006). Herbicide resistant GM canola is sprayed with a specified herbicide, 

such as Roundup in the case of Monsanto’s Roundup Ready GM canola, to kill any 

competing weeds in the crop; however, over generations weeds are able to build 

resistance and must then be controlled using different and more toxic chemicals. 

Due to the preference by US farmers to grow herbicide resistant GM crops 

‘superweeds’ resistant to Monsanto’s Roundup herbicide have been aggressively 

spreading across the USA and farmers are struggling to find an effective means to 

control them (Caulcutt 2009). Weed-resistance is a potential problem Australian 

farmers will be faced with in the event broadscale introduction of herbicide resistant 

GM crops occurs (Farm Progress 2008; Phelps 2008). Already, this is indicated 

with non-GM weeds like wild radish and rye grass, which are increasingly difficult 
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to control in Australia. Farmers do not want to accelerate the development of 

‘superweeds’ resistant to current herbicides (White 2005). The following comments 

are indicative of such concerns with regard to GM crops: 

 

Roundup Ready canola is a big no-no in my eyes because Roundup is our 

silver bullet. It’s the best herbicide we’ve got. We’re already getting cases of 

resistance to it in other weeds, which we’re devastated about, so we really 

don’t want another weed that’s Roundup resistant (Interviewee 106). 

 

I personally think that from some of the studies that have come out [about 

resistance build up] … it’s too dangerous to go there (Interviewee 111). 

 

As has been demonstrated, the farmers in my study (as well as those in other 

studies mentioned above) had many and varied concerns about the potential 

introduction and growing of GM crops in Australia, which prompts the question, 

‘How do farmers make decisions related to such issues, and how are they 

influenced in the process?’ 

 

Farmer decision-making about GM crops 

 

When considering the importance of farmers and agriculture in relation to the 

introduction of GM crops to Australia, it is appropriate to emphasise that farmers 

are motivated and influenced by many things, but primarily by both a need to 

generate profit and protect the future of their families (Farmar-Bowers and Lane 

2009), as well as a need to belong in a social context (Measham 2003, 2008). 

Farming can be an isolating experience (Judd et al. 2006; Fragar 2008), and 

involvement within their local communities is an important aspect of farmers’ lives 

from which they derive their social status, as are the farming practices adopted. 

 

The value of local community 

When asked to describe their community, participants began describing their 

community in geographical terms but, without exception, after further thought each 
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participant identified their community as a ‘farming community’ first and foremost, 

which demonstrated the important link between their social identity as a farmer and 

their community. When asked to describe what they thought gave their community 

a sense of being a ‘community’, participants’ primary responses referred to farming 

being a common interest that drew people together and provided companionship 

on many different levels, as is illustrated by the following quotes: 

 

We’ve all got a common interest because you grow similar crops and have 

similar interests and you get a lot of companionship discussing your 

activities with other people and then sport is another thing that binds people 

together and I think the fact that you need some social activity because 

you’re working in isolation a fair bit on farms. I think all those things 

combined create a strong community (Interviewee 156). 

 
Socially a lot of conversation hinges around agricultural activities, but what 

draws people together socially is …  sporting activities or school functions or 

community functions (Interviewee 149). 

 
Everyone’s involved in the same industry [farming] and they all tend to work 

in pretty well with each other and share thoughts and ideas fairly well. It’s 

also the sporting side of things that gets everyone together on the 

weekends. That’s what holds the community together (Interviewee 150). 

 
 

Sport and recreation were regarded as an important mechanism to bring people 

together, as were schools and other basic infrastructure such as medical facilities, 

supermarkets, banks and post offices because they give people a sense of place 

and of belonging (Measham 2003; Rogan et al. 2005; Measham 2008). 

 

Farmers’ decisions are thus not made in a vacuum but rather farmers’ thinking is 

influenced through communication and exchange of ideas in their farming 

community, especially with other farmers and related rural operators such as seed 

and chemical representatives, agronomists, financial managers, machinery sellers, 
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contractors, and stock and station agents. Decision-making for farmers is highly 

complex and as Farmar-Bowers and Lane (2009: 1137) found, this is because it, 

 

covers whole life times, all personal family issues, differences between 

decision-makers in the family and all issues between the family and others 

as well as about the human and natural environments that surround them.  

 

Any decisions made by farmers about adopting new technology, especially highly 

controversial new technology, such as GM crops, is most often preceded by much 

discussion with other farmers. Commonly, this would take place in a social setting, 

such as sporting events or through the membership of various groups and 

associations (for example, the NSW Farmers Association, the Bush Fire Brigade, 

Landcare, silo groups and specialised farming groups), as well as through 

attendance at field days and demonstrations at crop trial sites, and of course at 

specialist forums on the topic, which have been held in the areas I surveyed. 

Without exception, all participants nominated membership of such groups; often 

membership of multiple groups. For example, when participants were specifically 

asked about decision-making relating to new farming techniques, they indicated 

they would attend field days and talk to as many people as they could to gain 

information, including other farmers as well as family and farm consultants: 

 

You probably go to field days and seminars and this sort of thing to get 

information (Interviewee 101). 

 

Well that might be one that we might all talk about, (wife) and my parents, 

local farmers. Certainly use the local farmers a lot because we can see 

people doing things or adopting things (Interviewee 110). 

 

The value of talking to other farmers was referred to by many participants as was 

the importance of community involvement, which was repeatedly cited as a key 

characteristic of anyone held in high regard in the community, who might be seen 
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as a mentor, or whose opinions might hold weight with regard to controversial 

issues. For example: 

 

The respect of the community actually comes from how heavily you’re 

involved (Interviewee 149). 

 
I think to some extent it is whether you’re prepared to put your time and 

energy into helping some of the community groups like Landcare and the 

Fire Brigade (Interviewee 151). 

 
These comments suggest respect in their community is something farmers aspire 

to and that farmers are aware that their actions and practices reflect on them and 

how they are judged within their community, which affects their social and farming 

status. 

 
Farming practices 

Another aspect of understanding what farmers value in the context of decision-

making about GM crops, is with regard to their farming practices, especially how 

they view the importance of the environment and sustainability because much of 

the argument surrounding GM crops relates to environmental impacts.2 To this 

end, four central aspects of farming practices arising from the germane literature I 

surveyed will be considered: (1) environmental values; (2) understanding how 

farmers view ‘good’ farmers; (3) on-farm decision-making; and, (4) productivist 

farming. 

 

Environmental values 
When participants were asked about their farming practices and what sort of things 

they wanted to see achieved on their farms most participants, free of any 

knowledge that the questions were asked in the hope of determining their 

environmental perspective, signalled the primary importance of embracing 

sustainability in their farming operations as a means to secure their families futures 

in farming. As with Farmar-Bowers’ and Lane’s (2009) study of Victorian farmers, 

securing the family future was a key concept repeated by my respondents, as one 
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that underpinned farmers’ decision-making. This is illustrated by the following 

comments: 

 

Obviously making money, that’s number one, but just hopefully at the end of 

the day to leave it [the farm] in a better way than when you got it, 

environmentally and economically (Interviewee 117). 

 

Sustainability is the main thing. This farm should be better when I leave it 

than when I started with it …. We’re only here for a pinpoint in history, we 

can’t mine  [the land], we’ve got to be able to make it healthy for the next 

generation and hand it on as something that people can look after, because 

I never feel that I own the land. I feel that I’m a custodian of it in my lifetime 

(Interviewee 139). 

 

Long-term security and sustainability, we’ve always had a principle and a 

policy of wanting to leave the farm in better condition than when we found it 

(Interviewee 145). 

 

Placing such importance on sustainability suggests farmers are environmentally 

conscious in their farming practices although a caveat is that perceptions of 

environmentally sustainable practices differ significantly amongst people (for 

example, conventional farmers and environmentalists, or between farmers 

themselves) (Lyons et al. 2004; Dovers 2005). Also, as Lawrence et al. (2004) 

argue, whilst rural producers and their industry bodies accept something must be 

done to overcome environmental degradation many do not act to make the 

necessary changes to their production to address the problem.3 But, from the 

perspective of participants in my study a ‘good’ farmer was seen to be a farmer 

who farms in a sustainable manner. But what exactly determines who is a ‘good’ 

farmer? 
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Who is a ‘good’ farmer? 
As part of my examination of farmer decision-making, and as already indicated 

above, it was also valuable to understand how farmers view their peers, for 

example, other farmers who might influence their farming decisions. When 

participants were asked to describe a ‘good’ farmer and explain why they were 

recognised as such, responses focused on attributes such as financial success, 

the importance of sharing ideas, taking a long-term perspective, being progressive, 

and being open to new ideas. Financial success was seen as paramount because 

a farming operation is, as consistently cited, a business: 

 

[A ‘good’ farmer is] one that’s actually providing an income for his family, at 

the same time, who’s not degrading his environment (Interviewee 130). 

 

Again, the key message here is that a successful farmer must be able to support 

their family and maintain their land in a sustainable manner; considerations that 

would need to be taken into account when weighing up the possibility of growing 

GM crops. In addition, participants nominated a willingness to share ideas and 

farming experiences with other farmers as highly rated qualities: 

 

[A ‘good’ farmer is] one that’s open to ideas, one that does lots of research 

and is involved with talking to other people … who shares his ideas … that 

looks in the long-term, not just five years down the track (Interviewee 103). 

 

The idea of being open to new ideas and new ways of doing things was echoed by 

the majority of participants who esteemed what they termed ‘progressive’ farmers: 

a term equated with being a ‘good’ farmer. This term was consistently used in 

many conversations I had with farmers, as the following comments indicate: 

 

I think good farmers are the ones that are getting the most productivity out 

of the land without mining it and at the same time improving it. Someone 

that is a progressive [farmer] (Interviewee 155). 
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Someone that’s progressive, willing to listen to the advice that is available 

(Interviewee 140). 

 

Someone who is looking to take on new ideas, is willing to push their 

production system and not be happy with the results that they’re getting but 

always striving for improvement (Interviewee 109). 

 

Decision-making on the farm 
Another key influence on farmers’ decisions is that of family (Measham 2003; 

Rogan et al. 2005; Farmar-Bowers and Lane 2009). To gain a greater 

understanding of whether decisions made on the family farm were inclusive of 

other family members, participants were asked to describe who contributed to 

decisions on the farm. The majority of participants, similar to those farmers in 

Farmar-Bowers’ and Lane’s (2009) study, advised it was an inclusive process with 

regard to ‘big’ decisions, involving, most often, husband and wife, and in cases 

where adult children had joined the operation they (and their partners) were also 

included. For example: 

 

I suppose at the end of the day we all make the decisions (Interviewee 102). 

 

Well I’m obviously making a lot of the decisions but anything that’s big 

picture decision or a reasonably large one, certainly (wife) and I (Interviewee 

110). 

 

When participants were asked who contributed to decisions about cropping 

specifically (as GM canola would be considered a crop), it was apparent from their 

responses that farmers value expert advice and consider it good business practice 

to engage professional consultants. For example: 

 

The scientific information is the thing I feel most inadequate with so 

therefore I use other people’s expertise by paying a consultant or I pick the 

brains of other people that have expertise (Interviewee 155). 
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We would fine tune our decision-making with help from agronomists about 

varieties and possible crop rotations (Interviewee 147). 

 

We’ve used a farm consultant since 1958 … Everything we do is with a 

consultant and agronomists (Interviewee 143). 

 

This reliance by farmers on expert advice adds another level of complexity to 

decision-making about farm issues, especially new technology such as GM crops. 

 

Productivist farming 
Describing farming in Australia today, Gray and Lawrence (2001: 4) paint a rather 

grim picture of exploitative production practices that place farmers on ‘what is 

known as a ‘productivist treadmill’ which, at one and the same time, undermines 

farm viability as it ruins our natural resource base’. To learn how farmers regard 

such high input farming, as an indication of the likelihood of them accepting new 

technology such as GM crops, which would further lock them into productivist 

farming, participants were asked whether they felt themselves to be stuck on this 

‘treadmill’. Most participants did believe they were on a ‘treadmill’ as the following 

quotes indicate: 

 

It does seem like you’re never catching up (Interviewee 112). 

 

Well it is [a treadmill] … but looking at the big picture, I think we probably 

need to be getting fairly high levels of production out of our farms because a 

lot of our fixed overheads are more expensive (Interviewee 110). 

 

I don’t think we’re as intensive as we could be, but I do get the feeling that 

you couldn’t back off it all, like you’ve got to keep it up (Interviewee 117). 

 

Although participants recognised that they farmed in a productivist manner to 

remain successful, without exception participants held a desire to reduce their 
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chemical and fertiliser usage for both environmental and financial reasons. A 

selection of quotes demonstrates these views: 

 

Obviously, it would be ideal if we could use less chemicals but how that 

would change, that’s a rather difficult question to answer (Interviewee 109). 

 

It would be nice to be able to spray less but I can’t see that happening 

(Interviewee 114). 

 

We’d like to use less chemicals. We’d like to use less fertiliser. I mean, 

they’re all things that we don’t particularly want to do, but if you’re trying to 

maximise your yield, maximise your financial return, you’ve got to look at 

how you’re going to do that (Interviewee 145). 

 

Proponents of GM crops argue GM crops require less chemicals to be used, 

however others not supportive of GM crops argue that a greater use of chemicals 

is needed (see Chapter 1). Given the level of concern participants advocated 

regarding GM crops, especially with regard to issues of herbicide resistance it 

seems unlikely they would find the productivist nature of GM crops attractive. We 

now turn from practices to discussion about pressure to grow GM crops. 

 

Are farmers being pressured to grow GM crops? 

In trying to understand farmer decision-making with regard to GM crops, a valid 

question is whether farmers in my study felt pressured, one way or another, by any 

groups or individuals to grow GM crops. This is because outside influences (such 

as those outside the farmers’ direct sphere of associates for example, 

biotechnology companies) can have significant potential to impact on farmers’ 

decision-making. Participants advised they felt comfortable making their own 

decisions about GM crops and did not indicate any overt coercion being applied to 

them to conform to a certain way of thinking. Participants, however, did mention 

that GM was often the subject of robust debate in their communities, stimulated 

perhaps by heavy campaigning from biotechnology companies Monsanto and 
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Aventis to promote GM technology. That suggests a subtle form of coercion and 

participants commented that Monsanto was especially active in their local areas: 

 

I think the [chemical] companies are putting the most pressure on. I’ve 

personally got letters from Monsanto urging that I support their application to 

the OGTR (Interviewee 126). 

 

The overall pressure from Monsanto I think is a bit disgusting, sending out a 

thousand letters … They were a written submission Monsanto typed out and 

basically you had to sign your name agreeing to the release of the [GM 

canola] trials (Interviewee 103). 

 

Monsanto naturally are. They keep pushing it and they sent us out a letter 

… to sign and send off to the Gene Technology Regulator … in favour of it 

[GM canola]… I’d say it was a bit of pressure (Interviewee105). 

 

In contrast, a few participants referred to being pressured by active lobbying from 

environmental groups not to grow GM crops, for instance: 

 

There’s certainly been pressure not to grow it, not directly, but through 

editorials that they [environmental groups] pay for in the media and stuff 

about the dangers etc (Interviewee 139). 

 

Another issue of discontent that arose in discussion with farmers was 

biotechnology companies’ suggestions to the public (consumers) that farmers were 

the drivers of the move to introduce GM crops when, as the farmers in this study 

indicated, they were not. This is a further example of how biotechnology 

companies engendered farmers’ lack of trust in them: 

 

The thing that really has my back up is the public relations arm of Monsanto 

with their trying to convince the public that it’s the farmers that want this GM 
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stuff, when it’s not at all. The drive is coming from the companies producing 

it and I think that’s what’s got my hackles up about it (Interviewee 148). 

 

This falsehood also demonstrates how farmers regard themselves as being 

misrepresented; a theme that was repeated consistently throughout my interviews 

with farmers as they reflected on their situation with regard to the GM debate and 

agricultural policy in general. 

 

Politics and policy: How farmers view their situation 

 

The way that farmers view government agricultural policy, and whether they 

believe they have the capacity to effect change, is important if we are to 

understand what place farmers consider themselves to occupy in the GM debate. 

Agricultural policy in Australia today reflects governmental trends to embrace 

neoliberalism and free trade markets, which have tended to impact farmers greatly 

(Gray and Lawrence 2001). As one farmer described the situation: 

 

At the end of the day we have to be exposed to market forces and we’re 

quite happy to put up with that I guess. It’s just been very frustrating when 

the rest of the world doesn’t. It’s like competing at the Olympics. If the other 

blokes are on steroids it’s difficult isn’t it? It’s always going to be very difficult 

(Interviewee 130). 

 

Farmers were especially concerned about subsidies put in place by the US and EU 

countries and were disgruntled about lack of government action to address these 

issues on their behalf. Subsidies were viewed as corrupting any free trade 

agreement with the US or EU; markets Australian farmers would like to access in 

full as Australian farmers rely on export markets to sell their produce due to the 

limited domestic market. Of primary importance to farmers is the ability to compete 

and when farmers in other countries receive subsidies it allows them to sell their 

produce at prices lower than the actual cost of production (Gray and Lawrence 

2001). Farmers in my study felt Australia had little power to effect change on the 
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world market due to our size and the amount we produce in comparison to other 

much larger countries such as the US and the EU. These points are illustrated by 

the following comments: 

 

We’re just such a small player in a big picture … The world would get on 

quite comfortably without Australia’s production … Even though we export 

80 per cent of our wheat grown in Australia, it’s still fairly minute compared 

to what the big countries produce (Interviewee 112). 

 

I know we're trying to have an open export market all over the world but it 

just doesn't seem to be happening … we seem to be the only ones that are 

having free trade … I think government needs to listen to us more. They just 

don't seem to (Interviewee 108). 

 

In the US and European countries, I really think that what we say doesn’t 

have a whole lot of influence … I thought Howard [Australian Prime Minister 

at the time of the interview] went particularly soft when he was over in 

America, I think he could have spoken far more strongly [about reducing 

subsidies] (Interviewee 132). 

 

In sum, farmers felt their interests were not being prioritised and that the 

government was either unable or reluctant to address their needs and support 

farmers to achieve better outcomes. Comments made by farmers highlighted their 

‘lost voice’ and inability to effect change in the policy area. 

 

Lost voice of farmers 

Overall, farmers were critical of both government and their representative farmer 

organisations. They believed farmers’ best interests were not well understood and 

their ability to make them heard was limited; sentiments similar to those Halpin 

(2003, 2004, 2005) found in his study of farmer organisations. Politicians were 

seen by many farmers as being ‘out of touch’ and to favour larger, rather than the 

smaller and more numerous, farming enterprises: 
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Politicians don’t have a good grasp on what is happening within rural areas 

and when they are being advised … the information they receive is probably 

third or fourth hand and then they probably speak to some of the bigger, 

more affluent farmers, which probably gives them a more biased opinion of 

what should be happening (Interviewee 102). 

 

Available time and isolation due to location were cited as primary reasons for 

farmers being unable to make their voices heard in political circles where 

agricultural policy that directly affects farmers is made: 

 

Farmers seem to be trying to produce more and get bigger farms and run it 

all with less labour, and they just don’t have time to do anything else but 

look after their farm so, therefore, to get into organisations and do lobbying 

and things like that; they just don’t have the time (Interviewee 129). 

 

Likewise, Gray and Lawrence (2001) argued farmers are limited by their 

circumstances with regard to expressing their interests in a political context and are 

reliant on farmer organisations to act on their behalf. A number of participants 

specifically commented on their farmer representative organisations, such as the 

New South Wales Farmers Association and the National Farmers Federation, 

referring to their ineffectiveness to act for their members, as well as their lack of 

power and influence to lobby politicians for agricultural policy reforms. For 

example: 

 

I’m concerned about some of the state [farmer] organisations, they’re more 

interested in politics than they are in policy (Interviewee 139). 

 

Farmers organisations, I don’t think they listen to the grass roots 

(Interviewee 129). 

 

Even the National Farmers Federation really hasn’t got a lot of push towards 

the government, it doesn’t hold a lot [of influence] (Interviewee 133). 
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Well I guess we’ve got our groups like the NSW Farmers … unfortunately 

the one [near here] folded … and the NFF, which is the next stage up from 

that [but] I don’t feel as though we’ve got much of a voice (Interviewee 114). 

 

A sense of disillusionment was also present in farmers’ attitudes towards their 

ability to effect change, as the following statements indicate: 

 

Governments don’t need to listen to us because they don’t get their votes 

here (Interviewee 108). 

 

I think farmers are probably a little bit guilty of being a bit apathetic … I think 

they tend to think, ‘Well, I can’t make any influence on that, so I won’t bother 

trying (Interviewee 109). 

 

The people that do attend NSW Farmers and that sort of thing, there’s not a 

lot of interest there sometimes and I think it’s because people feel defeated 

before they even go (Interviewee 154). 

 

I feel we [farmers] have very little power (Interviewee 111). 

 

Following this train of thought, some farmers were more specific and used the 

example of failed outcomes after making the effort to attend farmer protest rallies in 

the city and then questioning the point of such actions, further demonstrating an 

endemic sense of disempowerment: 

 

I remember years ago they had all those big things at parliament house, the 

big protests and that sort of thing, and there were bus loads of farmers … 

and what sort of impact did it really make? … You don’t want to look like 

you’re … causing lots of trouble but how do you get them to take you 

seriously? (Interviewee 116). 
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We’re so far away from where they make all these decisions. Like in the 

past you sort of go over there and have rallies and things and nothing 

comes out of them and no one seems to take any notice, so you lose 

interest very quickly (Interviewee 117). 

 

It became clear throughout the interview process that farmers saw themselves as a 

minority, as indeed Halpin (2003) also found, and were disappointed that power 

seemed largely to be ceded to the city. Constant reference was made to decisions 

that affected farmers being made by politicians who did not understand farmers’ 

needs and requirements. These comments highlight the importance of bridging the 

country-city divide if farmers are to be heard and finding ways to empower farmers 

more generally: 

 

It’s really quite difficult as an individual [farmer] … we were very fortunate in 

this area that we had Tim Fischer [served as a federal minister 1984-2001, 

became head of the National Party of Australia in 1990, and was Deputy 

Prime Minister 1996-2001] live down the road and he’d come back to our 

community, and so Tim would have a fairly good grasp on what was 

happening within a farming community. I don’t think many of the politicians 

have any idea on what’s happening out in the real world (Interviewee 102). 

 

We’re seen as a minority and can be pushed around a little bit and we’re at 

the bottom; everyone comes back to us at the bottom of the ladder to take 

from us, we’re the ones that are producing at that raw level … in the bigger 

picture we don’t end up with very much clout (Interviewee 111). 

 

Whether we like it or not most of the decisions in regard to running Australia 

are not made in the country, they’re made in the major cities of Australia … 

[it’s] the politicians who, in the end, make all the decisions (Interviewee 

151). 
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Finally, recognition of the need for farmers to make their concerns about GM 

agriculture known to regulators did exist amongst participants but there was little 

suggestion of exactly how this could be achieved, as this quote illustrates: 

 

I think we’re better off to just sit still for a while and not be pressured by 

these companies who’ve invested a lot of money into research. Just think, 

we could really shoot ourselves in the foot and I think that, as farmers, we 

need to get more involved in the lobbying to try and let the regulators know 

what our feelings are as producers and consumers (Interviewee 103). 

 

Conclusion 

 

Overall, farmers in my study believed it was highly likely that the large-scale 

release of GM canola would be approved and that there was little they could do to 

stop it. That finding seems to align with Stephen Hill’s (1988: 24) observation that 

‘[t]echnological systems and patterns of change are experienced as a frame of 

inevitability within which we paint our life-picture’. On a different tack, this also 

suggested that farmers thought they could not stop any adverse impacts of GM 

crops, for example, contamination. The need for effective regulation of GM crops 

was thus of paramount importance for farmers, who saw this to be the 

responsibility of the government appointed Gene Technology Regulator. Some 

farmers, however, had confidence in the ability of regulators to manage the 

introduction of GM crops: 

 

There’s probably ten billion GM meals a year being eaten on the face of the 

earth now. It’s really time that we got some rationale back into this argument 

and placed faith in the regulators (Interviewee 143). 

 

But more commonly, farmers recognised the likelihood of GM canola being 

approved regardless of grass roots farmer rejection and held serious reservations 

about the Regulator’s ability to manage the introduction of GM crops effectively, for 

example: 
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I think it will eventually come in … I think it needs tighter control than what it 

[has currently]. The bodies that govern it don’t seem to have much power 

(Interviewee 103). 

 

Looking to the future, farmers harboured concerns relating to loss of autonomy and 

GM crops as these comments suggest: 

 

My biggest fear is large companies, such as Monsanto, Woolworths, Coles, 

coming in and taking over, us becoming slaves to them … hav[ing] to do 

what they say (Interviewee106). 

 

I think GM will continue to be an issue … it’s so much out of left field and the 

issues are so strong … it’s like taking a huge turn in the road and I don’t 

know that things will stay very smooth and straight (Interviewee 111). 

 

Such concerns are indicative of farmers viewing the introduction of GM crops as 

problematical in both an economic and environmental sense. 

 

But did such views affect the regulation of GM crops in any way? Were farmers’ 

concerns recognised in policy making? After completion of my survey, the results 

were published in 2003 (see Parkinson and Hindmarsh 2003), in the popular 

science magazine Australasian Science that policy-makers and a broad range of 

science and technology interests are known to read. It is pertinent at this time to 

ask whether those results, but more so new participatory governance trends (see 

Chapter 2) and emergent farmer reactions pre and post the approval of commercial 

release of GM canola in 2003, affected farmers’ inclusion either by new 

developments in their political organisation or due to changes in regulatory 

approach? We now turn to Chapter 6 to continue investigation of regulatory policy, 

which we recall was paused in Chapter 3 just prior to the approval of GM crops, to 

focus on the survey and its results (see Chapters 4 and 5). 
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Endnotes 
 
1 Except farming women who declared they were not involved with the operation of the farm. 
 
2 Contextualising this aspect also is that farmers as a group are aware that they have often been 

found to act in an environmentally irresponsible manner with regard to natural resource 
management over the past few decades (for example, Gray and Lawrence 2001; Lawrence et al. 
2004). Although a caveat is that that argument contrasts those authors who champion farmers’ 
growing environmental awareness (for example, Measham et al. 2007; Measham 2008). 

 
3 Lawrence et al (2004) argue that although many farmers profess ideas of stewardship and accept 

the existence of environmental degradation they have failed to act on them. They argue a number 
of potential reasons can be identified as contributing to the manner in which farmers have failed to 
address environmental degradation on their lands. These include: (1) Producers are receiving 
insufficient information about the ways to alter current practices and move to viable alternatives 
(2) It is rational for farmers to continue with their present state of production (3) Financial 
circumstances dictate that farmers must keep producing in the same way as the past (for 
example, ‘business as usual’) (4) The nature of agriculture militates against change (5) Producers 
blame governments and not themselves for the problems of environmental degradation and, (6) 
The problems are simply too far gone to address. For a full discussion of the issues see Lawrence 
et al. (2004). 
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6 

Farmers in GM Agriculture Policy Making Post 
GM Canola Approvals 

 

It is disappointing to see a real push for GM introduction without risk 
management from our farm lobby leaders who seem more interested 
in following the wishes of the Federal Government and GM industry 
than listening to grassroots farmers and the policies of the groups 
they claim to represent.  

 

Julie Newman, Network of Concerned Farmers (NCF 2004b). 

 

Once the [GM] organisms are released, it is all over red rover; we are 
on the slippery slope to a GM state. 

 
The Hon Paul Llewellyn, Western Australian Greens MP (2009: 3556). 

 

In the findings of my survey, as discussed in the previous chapter, it was evident 

that farmers held many concerns regarding the introduction of GM crops in 

Australia and that an underlying sense of uncertainty pervaded GM agriculture. In 

2003, following the publication of my survey (Parkinson and Hindmarsh 2003), and 

despite the OGTR receiving 256 written submissions, as well as 531 campaign 

letters and five petitions (OGTR 2003a: 150), GM canola was approved at the 

federal level (as anticipated) for widescale release. Challenging this approval, state 

level moratoriums were implemented soon afterwards, which effectively halted the 

commercial growing of GM food crops. This impasse, in conjunction with my 

findings and other developments challenging the approval of GM canola, prompted 

the question of what the implications of this ‘rejection’ of GM canola might be for 

future GM regulation, and led me to further investigate the intricacies of GM 

regulation informed by such questions as: How were farmers being represented at 

the institutional level and in inquiries and reviews of gene technology? Were there 
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any developments that might or might not encourage farmer participation? And, 

what might be suggested to enhance farmer participation?  

 

The following chapters address this investigation. The current chapter (Chapter 6) 

continues the discussion of the representation of farmers─as the main risk bearers 

of new technology─in GM agricultural policy making of Chapter 2 and in the 

context of Chapters 3 and 4. The central focus of the chapter is on the reviews of 

GM moratoriums in NSW and Victoria held in 2007. Finally, it explores criticisms of 

the Gene Technology Regulator and the manner in which the Gene Technology 

Act (2000) has been interpreted. In turn, Chapter 7 discusses the implications for 

farmer representation, and how enhanced participation in policy making might 

occur.  

 

A notable response of farmer distrust and risk regarding GM regulation in the lead 

up to the approval of GM canola was the emergence of a more contestational 

farmers’ grouping. The Network of Concerned Farmers (NCF) formed in 2002 (the 

year I conducted my survey) as a result of the perception that farmer concerns, 

issues and anxieties about GM issues were not being well represented in the GM 

food crop regulatory and development debate.1 The first public comment of the 

group’s spokesperson, Julie Newman, a grain and canola grower and seed works 

operator from Newdegate in Western Australia, was: 

 

Basically, there’s some huge problems with GMOs and it’s very hard to find 

out exactly what they are … It seems to be up to the grower to do it 

themselves, or ourselves. The Gene Technology Regulator’s responsible for 

health and environment, but no-one’s responsible for long-term 

sustainability of growers, so we have to be. So we’ve organised an 

Australian network of farmers (ABC Rural News 2002a). 

 

The NCF have since focused on two major areas of concern with regard to the 

introduction of GM crops. First, they have consistently argued that non-GM farmers 

have proactively been excluded from GM policy making. A key reason the NCF 
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believe this is that the majority of relevant organisations involved in policy making 

are funded, to varying degrees, by pro-GM governments (for example, 

organisations that include the National Farmers Federation, the New South Wales 

Farmers Association, Biotechnology Australia, Agrifood Awareness Australia, and 

the Grains Research and Development Corporation) (Newman 2007). In 2000, the 

NCF cautioned that the federal government was committed to working towards the 

‘adoption of biotechnology’; it had signed a National Biotechnology Strategy 

(Commonwealth of Australia 2000a) ‘promising a path to market for GM crops’ 

(Newman 2007: 3) and, in 2003, a Biotechnology Strategy for Agriculture, Food 

and Fibre (DAFF 2003: 3). 

 

The NCF has observed that where NCF members have been able to secure 

positions on advisory committees relating to GM crop regulation, their moves to 

raise farmer concerns about the introduction of GM crops have been repeatedly 

blocked by GM advocates; advocates who have been influenced by government 

funding of their respective organisations to support GM crops (Newman 2007).2 An 

example is the Grains Research and Development Corporation (GRDC) whose 

representatives sit on many such advisory committees. The GRDC has a national 

mandate to invest in research on behalf of grain growers and is largely dependent 

on government funding; according to GRDC guidelines it is committed to the 

‘development and use of gene technologies and genetically modified crops’ (GRDC 

2008c).3 The GRDC also directs research funds to Agrifood Awareness Australia, a 

pro-GM industry public communication initiative that includes the National Farmers 

Federation, and which demonstrates a biased misrepresentation of broader 

farmers’ views on GM.4 In a submission to the primary producer inquiry held in 

2000, Agrifood Awareness Australia, or Agrifood Alliance Australia as it was then 

known, declared itself pro-GM with a goal of promoting ‘public acceptance’ (not the 

more benign ‘public awareness’ as most carefully worded public statements now 

state) of GM crops. Agrifood Awareness Australia is promoted Australia-wide as 

being an unbiased reliable source of information about GM technology (NCF 

2005d), when clearly it is not-as can be evidenced by the information provided on 
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the group’s website, in fact sheets, and in articles written for a regular column in 

the GRDC’s Ground Cover magazine.5 For example, in a facts sheet entitled The 

Science of Gene Technology, GM technology is portrayed in a singularly positive 

light: 

 

Australia’s future prosperity is still strongly linked to the success of 

agriculture. Biotechnology, used responsibly and carefully, offers Australia 

the potential to maintain, and add to its variety of commodities/crops. Most 

commodity sectors in Australia are investing in gene technology and 

biotechnology research in order to remain globally competitive into the 

future (Agrifood Awareness Australia 2009b). 

 

Another example is found in articles written by Paula Fitzgerald, who represents 

Agrifood Awareness Australia in a regular Ground Cover magazine column entitled 

The Gene Scene. The articles provide a pro-GM commentary on gene technology 

in Australia as can be demonstrated by the following headlines: Reports Point to 

Economic Benefits Through GM Adoption (Fitzgerald 2008c); European 

Commission Reinforces GM Safety (Fitzgerald 2008a); Thirteen Years of 

Successful Commercialisation (Fitzgerald 2009b). Yet another example is a 2007 

Agrifood Awareness Australia publication, Gene Technology in Australia: Fact not 

Fiction, which again positions GM crops as beneficial, reinforcing the pro-GM 

message with headings such as: The Commercial Reality; Delivering Returns; 

Saving an Industry; and, Improved Environmental Impact (Agrifood Awareness 

Australia 2007). 

 

Agrifood Awareness Australia is partially funded by CropLife Australia, a GM and 

chemical company initiative whose membership includes biotechnology 

corporations Monsanto and Bayer CropScience.6 CropLife Australia ‘supports the 

work of Agrifood Awareness Australia with commodity and farm groups, building 

grass root sector support for the commercial introduction of approved GM crops’ 

(CropLife Australia 2007: 17). The GRDC also provides funding for both state and 

national farmers’ organisations, particularly for conferences (NCF 2007; Newman 



 189

2007: 4). Moreover, most farm lobby groups receive significant funding from GM 

companies Monsanto, NuFarm and Bayer CropScience, again for conferences 

(NCF 2007: 22). Farmers, the NCF argues, find it difficult to voice any GM 

concerns within their farmer organisations as debate is systematically suppressed 

by the leaders of these organisations, who are influenced by industry and 

government (NCF 2003c; Newman 2007). Similarly, the farmers in my survey felt 

their farmer organisations were ‘more interested in politics than they [were] in 

policy’ [Interviewee 139] and that they did not ‘listen to grass roots’ members 

[Interviewee 129]. 

 

A second major concern held by the NCF is that current federal GM legislation 

specifically excludes any consideration of agricultural, economic or marketing 

issues about the introduction of commercial GM food crops (NCF 2005c). Instead, 

assessment has been reduced largely to issues of human health and a limited 

range of environmental factors such as weediness and gene transference (Lawson 

2002; NCF 2005d), which has led to criticism of the GT Act and the Gene 

Technology Regulator. 

 

Criticisms of the Gene Technology Regulator  

 

The rejection of GM economic and marketing issues for consideration at the 

federal level in regulation is contrary to most agricultural policy in Australia today. 

Under the impact of neoliberalism there has been an increasing bias to all things 

favouring economic rationalism and the development of free markets (Gray and 

Lawrence 2001). In contrast to this approach the federal government took a 

science-based approach for legislating gene technology (House of Representatives 

2000: 14), with a reliance on expert scientific advisory committees regardless of 

lobbying by groups such as the OFA and NCF to have economic assessment 

included (Kinnear 2004). As Jasanoff (1990) has argued, there has been a notable 

shift towards using science to legitimate regulatory decisions whereby expert 

advisory groups frame risk agendas and determine what can be considered 

acceptable as proof of harm. Science advisors can shape policy decisions 
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dependent on their views as to what constitutes acceptable risks. This biased 

‘resort to science … [and] risk-based management’ can be evidenced in the 

creation of the Office of the Gene Technology Regulator to assess, monitor and 

licence GMOs and the manner in which the Gene Technology Regulator carries 

out risk assessments of GMO licence applications (Cocklin et al. 2008: 171). As 

Lawson (2007) has argued, the GTR is using scientists’ reputations and the 

institution of ‘science’ to justify decisions and the release of GMOs. 

 

The NCF has also criticised the GTR of ignoring economic risk and the inability to 

segregate GM and non-GM crops as well as bias to promote the introduction of 

GM crops ‘no matter what the consequences’ (NCF 2003a). A report prepared by 

the Australian Bureau of Agricultural and Resource Economics (ABARE) for the 

GRDC also criticised the exclusion of economic considerations from the OGTR’s 

ambit (Foster 2003). Instead, economic and marketing issues are considered a 

political matter on which state and territory governments must take a position. 

While the states and territories are bound by the decisions of the OGTR through an 

intergovernmental agreement, the legislation contains a provision for state 

governments to implement further restrictions on areas for marketing purposes 

only (Commonwealth of Australia 2000b: section 21).  

 

State governments have thus had little choice but to respond to the political 

pressures brought to bear on GM food crops by industry (for example, the 

Australian Barley Board and the Australian Wheat Board were concerned about 

export markets rejecting GM produce), farmers (for example, the NCF and the 

OFA), regional communities reliant on agriculture, and consumers (for example, 

the GeneEthics Network and the ACA) (Office of the Premier 2004). These groups 

have raised concerns ranging from liability and insurance issues, and problems 

with segregation and cross contamination to export market sensitivities (NCF 2007: 

5), as well as health and environmental issues, especially by consumer groups. In 

2003, moratoriums were imposed on the growing of GM food crops in all canola-

growing states and territories, justified on the grounds of marketing concerns 

(Hindmarsh 2008: 237-64).7 Although the concerns of farmers had seemingly, in 
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the case of the states and territories, been taken into consideration, the 

moratoriums were more driven by the grains industry and were subject to future 

reviews (for example, Agrifood Awareness Australia 2003). Also pressuring state 

and territory governments are pro-GM farming organisations at both national and 

state levels, which are in favour of collapsing all of the moratoriums regardless of 

many of their members having concerns about the release of GM crops (for 

example, Cawood 2002; Brennan 2003; Jackson 2003; Keys 2003). 

 

The moratoriums and their erosion 

 
Tasmania was the first Australian state to reject GM crops on marketing grounds 

due to its primary export markets being niche premium markets that favoured non-

GM produce. As early as July 2000, Tasmania, in recognising the value of ‘clean 

green’ agriculture to its economy declared all GM plants to be pests under the 

Plant Quarantine Act 1997 (Tas). That effectively created a moratorium and 

allowed the Tasmanian Senate Select Committee time to conduct an inquiry into 

gene technology (Gogarty 2005: 127). The subsequent Tasmanian gene 

technology policy developed in 2001 was not supportive of growing GM crops in 

the state. Policy reviews undertaken in 2001, 2003 and 2008 maintained the 

moratorium, which is now in place until 2014 (DPIW 2008; Farmonline 2008b). 

 

In February 2000, the Australian Capital Territory (ACT) was the next jurisdiction to 

act when it also held an inquiry into gene technology. The outcome was a 

recommendation to impose a five-year moratorium as Tasmania had done. The 

ACT Minister for Health announced a three-year plus moratorium on the 

commercial release of GM crops effective from June 2003, with annual reviews 

(Agrifood Awareness Australia 2008b). In turn, South Australia (SA) initiated its 

inquiry in August 2002. The SA report recommended that GM crops only be 

approved when co-existence between GM and non-GM crops could be guaranteed 

and imposed a moratorium on the commercial release of GM crops for three years. 

In 2005, the moratorium was extended until 2008. In 2007, the SA government 

announced a review of its GM legislation whereupon it decided to maintain a ban 
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on the cultivation of GM food crops until 2019 (Agrifood Awareness Australia 

2008a, 2008b). 

 

Western Australia (WA) also conducted an inquiry in 2002 and the WA report, 

released in 2003, also supported a moratorium on the growing of GM crops. WA 

introduced a Bill to proclaim GM free areas in May 2003. In March 2004, the entire 

state of WA was declared a GM free area, with a review due after five years had 

elapsed; that is, in 2009.8 Also, in 2007, in responding to market demands the WA 

state government put in place a Seeds Amendment Bill, which allowed the 

Agriculture Minister to declare GM seed to be ‘prohibited seed’ (Chance 2007). 

However, following a change of government in September 2008, GM cotton was 

approved to be grown in the Ord River area, where GM cotton trials had previously 

been undertaken (ABC News 2008), and limited GM canola trials were approved 

for the state (Farmonline 2008c). 

 

In NSW, Premier Carr’s pre-election promise of a GM moratorium for the state was 

delivered in June 2003; however, it was a conditional rather than a blanket ban. 

Although NSW legislated to ban the commercial release of GM food crops for three 

years until 2006 (excluding GM cotton, which had been grown in NSW since 1996), 

there was provision for the Agriculture Minister to provide exemptions on a case-

by-case basis (Hughes 2004). A NSW Agricultural Advisory Council on Gene 

Technology was also established to provide advice to the Minister. The 10 member 

council was drawn from largely pro-GM interests, including the Department of 

Agriculture, the New South Wales Farmers Association, GrainCorp, the CSIRO, 

Avcare, and the GRDC (Agrifood Awareness Australia 2003), whose voting power 

outnumbered the combined votes of the NCF and the Nature Conservation Council 

of NSW Incorporated. The Council, in a majority vote─with the Australian Wheat 

Board (also a member) declining to vote─advocated the approval of large-scale 

trials of GM crops in 2004; however, when it became public knowledge that the 

Premier was seriously considering approving such trials a strong public response 

emanated. Critics proclaimed the trials a ‘sham’ and a ‘back door’ attempt to allow 

GM crops to be grown in NSW (Dick 2003; Tager 2004). An intense public (both 
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farmer and consumer) backlash followed and, in adding its weight to the argument, 

the Australian Wheat Board raised concerns about the impact on markets if GM 

canola were to be exported. Subsequently, the proposed large-scale GM trials did 

not go ahead, although three small-scale trial sites were approved (Hunt 2004b). 

The NSW moratorium was further extended until early 2008, after which it was 

lifted (as discussed below). 

 

In contrast to the other states, the Victorian government did not undertake a 

parliamentary inquiry. Instead, in 2003, independent consultants, ACIL Tasman 

and Farm Horizons, and international trade expert Professor Peter Lloyd (of 

Melbourne University), were commissioned to consider the potential economic 

impact on Victoria of commercially releasing GM canola and to determine industry 

capacity to segregate non-GM and GM canola (O'Neill 2004). A report prepared by 

ACIL Tasman and Farm Horizons, GM Canola Market Impact and Segregation 

Study, found that GM canola posed no threat to Victoria’s agricultural export 

market and recommended the moratorium be lifted (DPI Victoria 2008). Professor 

Lloyd carried out a final review in which he also recommended lifting the existing 

moratorium. However, after further consideration, Victoria rejected the report’s 

recommendations. Instead, the government announced a one-year moratorium on 

the commercial production of GM canola in May 2003 and then extended it in 

March 2004 to cover all plantings of GM crops for a further four years until 2008 

(Agrifood Awareness Australia 2008b). However, like NSW, Victoria’s moratorium 

was also lifted in early 2008 (as discussed below). 

 

Nonetheless, lifting the moratoriums in NSW and Victoria (which brought those 

states in line with federal level approval by the OGTR to allow the commercial 

release of GM canola) was viewed by many as a short sighted measure because it 

neglected to recognise economic and social issues that farmers and other 

commentators had raised (Hughes 2007, Reading 2007). These issues included 

the consideration of threat of loss of livelihood for non-GM farmers through 

contamination of non-GM produce by gene flow from GM crops in conjunction with 

environmental issues as part of any GM regulatory assessment (Kinnear 2004; 
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Lawson and Hindmarsh 2006; Salleh 2006). The NCF, along with other voices (for 

example, the OFA, the BFA and the GeneEthics Network) have subsequently been 

strongly critical of the credibility of the Gene Technology Regulator. 

 

Removal of GM crop moratoriums in NSW and Victoria 

 

With the imposition of moratoriums in all canola-growing states and territories, 

various pro-GM factions continued to lobby for GM crops to be introduced, with the 

main argument presented that it would allow farmers to better compete on world 

markets and thus ensure Australian competitiveness (Nicol 2006; Thyer 2006; 

DAFF 2007; Foster and French 2007; Holtzapffel et al. 2007; O'Neill 2007; 

Producers Forum 2007). However, as in regulatory discourse, there was little 

meaningful participation of farmers as key stakeholders and contributors in this 

ongoing GM debate. For example, the address of the federal Minister for 

Agriculture, Warren Truss, to the Victorian Rural Press Club about Australia’s 

agricultural future demonstrated governmental pro-GM sentiment and lacked any 

recognition of farmer concerns about growing GM crops, as such: 

 

Australian farmers are quickly falling behind their major competitors 

because new technologies are being denied to them. How much longer can 

Australian farmers compete if unscientific bans on Genetically Modified 

Organisms deny [them] access … sound science needs to do more to 

assure consumers that these technologies are safe and beneficial (Truss 

Hon. Warren 2005). 

 

Other examples of the lack of consideration of farmers and their concerns about 

the introduction of GM crops included a special GM issue in 2006 of Focus (ATSE 

2006), the magazine of the Australian Academy of Technological Sciences and 

Engineering’s (ATSE) magazine, and a special pro-GM feature in CSIRO’s ECOS 

magazine in 2007 (O'Neill 2007). The Australian Institute of Agricultural Science 

and Technology also ran two pro-GM editions of its journal, dedicated to GM 

issues in 2007 with the Institute’s president, Claude Gauchat, stating in a media 
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release that Australia’s future was being seriously curtailed by moratoriums on 

planting GM crops (Farmonline 2007c). No concerned farmers’ voices were 

apparent in these publications, only voices of pro-GM industry, government and 

science. This consistent and coordinated ‘science’ focused promotion of gene 

technology heralded a concerted effort by science and industry to challenge the 

GM moratoriums. 

 

Sustained pressure and maneouvering within government of pro-GM forces 

continued. In August 2007, the succeeding federal Minister for Agriculture, 

Fisheries and Forestry, Peter McGauran made a sustained push for the health 

benefits of gene technology, and the feasibility of cultivating GM crops in Australia 

in a report called A National Market Access Framework for GM Canola and Future 

GM Crops (DAFF 2007), as well as in press releases. 9 

 

Victoria and NSW both decided to lift their moratoriums, with McGauran and 

science lobby groups announcing the lifting of moratoriums on growing GM crops 

in their respective states in November 2007, effective in early 2008. The 

announcements were followed by a significant amount of industry support for the 

developments from AusBiotech, the Australian Dairy Industry Council, the 

Australian Oilseeds Federation, the Australian Seeds Federation, the 

BioMelbourne Network, CropLife Australia, the GRDC, and large mainstream 

farmer organisations: the NFF, the NSWFA, the Producers Forum, the VFF and the 

WA Farmers Federation (Fitzgerald 2008b). 

 

In Western Australia, however, Agriculture and Food Minister Kim Chance, 

cautioned against the commercial release of GM canola and reaffirmed his state 

would not be lifting its ban. As a result of NSW and Victorian governments’ 

decisions to lift their moratoriums, the Consumers Union of Japan announced it 

would stop buying canola from both states and would instead purchase it from WA 

(Farmonline 2007a). Also, following the 2008 melamine food poisoning scare in 

China, GM free produce has been in demand in China, especially GM free canola 

oil. Discussions began between Bass Coast shires in Victoria that have declared 
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themselves GM free zones and Chinese importers (Farmonline 2008a). This 

highlights the importance of farmers being able to grow non-GM produce, in this 

case non-GM canola, in order to respond to demand and to be able to trust 

regulation that will allow them that response. 

 

Public inquiries and reviews 

 
Public inquiries have also become an important part of politics both in Australia and 

other parts of the world in an effort to assuage public doubt about the ability of 

government to manage risks. This is particularly true in relation to GM food crop 

technology in Australia where no fewer than three inquiries have been undertaken 

at the federal level, as discussed in Chapter 3, as well as numerous state inquiries 

and reviews, which have focused largely on marketing issues.  

 

These inquiries have been found to be framed by ideas of modernity that privilege 

scientific knowledge and technological development (Rogers-Hayden and 

Hindmarsh 2002). The federal government has positioned gene technology as 

highly beneficial and, in the case of agriculture, essential for Australia within each 

inquiry’s terms of reference (Hindmarsh 2008: 217). For example, in the first inquiry 

held in 1992, the terms of reference instructed the Committee and those wishing to 

make a submission to take into account potential benefits to Australia of work 

involving the development, use and release of GMOs (HRSC 1992: xii). Again, in 

the primary producer inquiry held in 2000, the terms of reference placed particular 

emphasis on the capacity of farming enterprises to access the benefits of gene 

technology (HRSC 2000: xi). The 2000 senate inquiry terms of reference also 

favoured gene technology. One of the inquiry’s objectives was consideration of 

whether the ‘proposed regulatory arrangements and public reporting provisions will 

provide sufficient consumer confidence in the regulation of the development and 

adoption of new gene technologies’ (SCARC 2000: 1). In setting the terms of 

references in these ways, the government has effectively shaped the input of 

participants, and reduced contentious issues to more manageable problems that 
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can be overcome, whilst others, considered outside the terms of reference set 

down, can be excluded (Ashforth 1990; Risely 2003; Hindmarsh 2008: 181). 

The manner in which the assessment process and resultant outcomes can be 

controlled is also well illustrated by the use of ‘independent’ review panels as 

instigated by the NSW and Victorian state governments when reviewing their state 

moratoriums in 2007. Both review panels reflected pro-GM governmental bias. The 

Victorian panel was headed by eminent scientist Sir Gustav Nossal, a long-time 

biotechnology supporter, and included three other members: Christine Forster, a 

microbiologist and woolgrower, Merna Curnow a member of the pro-GM GRDC 

and past chair of the VFF Education Committee, and Carolyn Turner an agricultural 

economist. The NSW review panel included Ian Armstrong, the chair, a former 

minister for agricultural and rural affairs, and panel members Kathryn Adams, an 

agricultural scientist and lawyer, and Tim Reeves a veteran in agricultural 

research, development and extension practices (DPI NSW 2007b). Greenpeace 

campaigner, Jeremy Tager, commented on the flawed review process in his 

submission to the Victorian inquiry: 

 

Once again, the public is presented with a sham process. Rather than being 

provided with a proper, public, accountable and transparent Parliamentary 

Inquiry, we are faced with review panels that are unrepresentative, biased, 

subject to direct political pressure and with procedures that are neither 

adequate nor appropriate. Comment periods are too short. Lack of full 

community consultation is inexcusable. Time frames for reports are too 

short to allow the kind of inquiry that needs to be done. There is no 

representative of NGOs, organic growers, concerned marketers etc. The 

process is not accountable. The extent of consultation, the manner in which 

testimony is heard, issues investigated, conclusions reached is not public. 

Greenpeace urges panel members to insist on processes, representation, 

time frames and consultation that reflect the significance of the issue before 

them (Tager 2007: 1). 
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The NSW and Victorian reviews of state level moratoriums, held in 2007, are thus 

both a notable and recent example of the lack of recognition given to farmers 

concerned about growing GM crops, with regard to relevant GM decision-making 

processes. Both reviews found in favour of lifting the moratorium on the growing of 

GM crops in NSW (DPI NSW 2007a) and Victoria (DPI Victoria 2007). This was 

despite submissions from individual farmers and farmer organisations concerned 

about segregation and co-existence, market access and price premiums for non-

GM canola, liability issues, choices for producers and consumers, organic 

production, and farm practices (DPI NSW 2007b).10 These issues reinforced 

concerns reflected in my earlier farmer survey (see Chapter 5). 

 

Both reviews received approximately 1200 submissions with the majority 

generated by anti-GM letter writing citizen campaigns. Excluding those letters, the 

NSW review received nearly 300 submissions and the Victorian review received 

nearly 250 submissions. Submissions supportive of extending the moratoriums on 

GM crops included farmer organisations (for example, the Biological Farmers 

Association, the National Association for Sustainable Agriculture, the Organic 

Federation of Australia, and the Network of Concerned Farmers), industry, 

environment and consumer groups (for example, the GeneEthics Network, 

Greenpeace, the NSW Nature Conservation Council and the Sanitarium Health 

Food Company) and individual farmers (21 NSW farmers but no Victorian farmers) 

(DPI NSW 2007a; DPI Victoria 2007). Submissions supportive of lifting the GM 

moratoriums also included farmer organisations (for example, the NFF, the 

NSWFA, the VFF, the Australian Dairy Industry Council and the Producers Forum), 

industry and science organisations (for example, the GRDC, Agrifood Awareness 

Australia, the CSIRO, and the Australian Food and Grocery Council) and a few 

individual farmers (DPI NSW 2007a; DPI Victoria 2007). 

 

Both reviews also included stakeholder meetings with the respective review panels 

but the selection of stakeholders was questionable. In the case of the Victorian 

review (for which the information is publicly available), 36 ‘stakeholders’ were 

invited to participate with 31 demonstrably pro-GM participants leaving only five 
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other participants (the BFA, the GeneEthics Network, Greenpeace, Mothers 

Against Genetic Engineering and the NCF) to raise concerns held by farmers about 

the introduction of GM crops (DPI Victoria 2007: 99). 

 

Following other inquiries and reviews into gene technology, such as the 1992 and 

2000 HRSC inquiries and the 2000 senate inquiry, the submissions were similarly 

polarised, raising the same issues as advocated by many of the same 

protagonists, and the views of concerned farmers were, again, poorly represented 

by their large mainstream national and state farmer organisations. Narrow terms of 

reference stated the respective reviews would assess the expected impacts on 

marketing, trade and investment of extending or lifting the GM moratoriums, but 

specifically excluded issues related to human health and safety, and the 

environment, as they were considered to be beyond the scope of the reviews and 

their terms of reference. A great frustration for those with concerns about GM 

technology when making submissions to previous federal inquiries had been the 

exclusion of marketing and economic issues. Yet, when an opportunity finally 

presented itself, albeit at the state level, the terms of reference excluded 

environmental and human health issues, again making it difficult for groups such 

as environmental and consumer NGOs to present their cases within an holistic 

whole of ecosystem context (see also Rogers-Hayden and Hindmarsh 2002, with 

regard to similar developments in New Zealand). 

 

Submissions supportive of lifting the GM moratorium were received from both the 

NFF, and the NSWFA in the case of NSW and the VFF in the case of Victoria, the 

main bodies representing conventional, as opposed to organic or ecological 

farmers. However, individual submissions to the NSW review that supported the 

moratorium not being lifted included four farmers, of whom three stated they were 

members of the NSWFA and that the NSWFA did not represent the views of its 

members (Albinus and Albinus 2007; Bell 2007; Bowman 2007; Hunter and Hunter 

2007). Arthur Bowman (2007) commented, ‘there is widespread concern within the 

NSWFA that the [NSWFA] submission might not accurately represent the views of 

the NSWFA membership’ and that the NSWFA Biotechnology Taskforce in 
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particular ‘does not represent the views of mainstream farmers in this state’. R.J. 

and B.M. Albinus (2007) added that they were concerned about the ‘lack of 

consideration being given to the “grass roots” farmers’ in the NSWFA and the ‘way 

a small but strong number of pro-GM people are behaving within the NSWFA’. 

Again, similar concerns had been raised by farmers in my survey (see Chapter 5). 

 

Similarly, in the case of the Victorian review, Una Allender (2007: 1), of Victorian 

farming group Southern Farming Systems, commented, ‘many farmers and their 

families do not agree with the VFF position, which supports the lifting of the 

moratorium’. This calls into question whether farmer organisations such as the 

NSWFA, the VFF and the NFF (as discussed in Chapter 1) can indeed be relied 

upon to be seen to represent the broad base of their memberships. This is an 

important aspect to highlight because in justifying the recommendation to lift the 

moratoriums in NSW and Victoria both the NSW and Victorian reports stated 

‘strong industry support’ for an industry managed segregation plan outlined in a 

report prepared by Single Vision Grains Australia, an industry co-operative of 29 

industry members with interests in GM crops.11 

 

As with other inquiries, expert advice seemed specifically selected that could be 

seen to manage concerns such as segregation and render them acceptable, and, 

in the case of liability concerns, rejected on the grounds they were effectively 

managed under redress to common law, as an earlier review of the 

Commonwealth Gene Technology (GT) Act had recommended. Such reviews 

demonstrate that little in-depth consultation has occurred with everyday farmers 

and consumers to contribute to the debate and voice their concerns, especially 

about issues of contamination and segregation. 

 

Contamination and segregation 

 
Contamination of non-GM canola by GM canola can occur in two ways: (1) 

contamination of harvested seed can occur at seed collection points operated by 

grain handlers and during transport to markets and customers; and, (2) 
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contamination of non-GM canola plants and crops can occur through pollen and 

seed movement (for example, by wind, transportation of seed to market, or birds). 

The NCF (2003b), highlight a still relevant example given by Peter Portman, Bulk 

Handling Representative for the Grain Pool of Western Australia, speaking at the  

2001 Outlook12 conference: 

 

It is not difficult to envisage scenarios where a grower deliver[s] a crop in 

error, or a bulk handler push[es] the wrong button, or a road haulage 

operator get[s] instructions wrong … Along the grain chain from grower to 

market there are multiple critical points at which serious contamination could 

be effected … There are potentially major legal and financial liabilities 

associated with contamination problems. Distressed cargo on the water is 

every exporting grain trader’s worst nightmare and has the potential to 

destroy a business. Add downstream processing liabilities in a non-GM 

value chain caused by late detection of a problem, and the damage bill 

could be multiplied well past the value of the grain (Portmann and Tucek 

2001: 192). 

 

Segregation for markets is thus a key concern for farmers. This was also a finding 

supported by farmers in my survey who nominated segregation an issue of great 

concern (see Chapter 5). Nevertheless, since the lifting of moratoriums on GM 

crops in both NSW and Victoria in 2008, and assurances by industry that 

processes to allow segregation of GM and non-GM canola could, and would, be 

put in place, practices have changed in the space of one year. In 2008, all of the 

relatively small GM canola harvest (for example, less than 7000 tonnes of GM 

canola in Victoria and less than 3000 tonnes in NSW) was placed in specific GM-

only bins provided by grain handlers (Fitzgerald 2009a; Reading 2009). In 2009, 

GrainCorp (the largest bulk grain handler in Eastern Australia), when questioned 

by Victorian farming newspaper The Weekly Times about what standards would be 

applied to the receipt of canola for the 2009 harvest, advised that all canola 

handled would be mixed, unless otherwise requested, regardless of whether it was 
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GM or non-GM canola, in a bid to handle the estimated 100,000 tonne GM canola 

harvest (Reading 2009).  

 

However, in line with industry standards,13 GrainCorp offer a separate non-GM 

canola bin for customers who want non-GM canola but the verification process and 

additional tests to guarantee a non-GM status attracts an additional fee (Reading 

2009). GrainCorp corporate affairs manager, David Ginns, believed that if markets 

want non-GM segregations, then they would provide an appropriate pricing signal 

(Reading 2009). Currently in Australia an 0.9 per cent threshold exists for the 

presence of GM canola in canola marketed as GM free. The issue here is that food 

produced using canola from the ‘mixed bins’ cannot be labelled as ‘GM-free’ 

because this level of contamination would make the food manufacturers liable to 

prosecution. Australian canola farmers who use GrainCorp facilities (and possibly 

other grain handlers’ facilities) would have to nominate their non-GM canola to be 

segregated from the standard grade (a mix of GM and non-GM canola) and pay 

additional fees if they wanted their crops rated as non-GM. It seems highly likely 

other grain handlers will impose similar practices. Bob Phelps from anti-GM group 

Gene Ethics opined, ‘it puts extra costs onto farmers and will soon remove non-GM 

choice’ (Phelps 2009). NSW farmer Arthur Bowman from the NCF reflected: 

‘Canada started off on a very low add mix and eventually they found it was 

impossible to segregate … it took over the whole of Canada’ (ABC News Online 

2009). 

 

Given these developments, Canada can provide a comparative example of what is 

likely to occur in Australia if large-scale GM production is taken up. Since Canada 

introduced GM canola in the 1990s, massive canola contamination has occurred, 

with canola crops and seed stock permanently affected (Van Acker et al. 2003; 

Marvier and Van Acker 2005; Van Acker 2005). That this may likely affect 

Australian farmers if their non-GM canola crops are contaminated in a similar 

manner was signalled in August 2006, when WA canola farmers received premium 

prices for non-GM canola in a switch by European and Japanese commodity 

dealers from Canadian GM canola. In addition, due to increased demand for 
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canola by Europe’s biodiesel industry, Europe’s shortfall provided a market in 

feedstock for Australian non-GM canola, again in preference to Canada’s GM 

canola (Chance 2006). Canola growers on Kangaroo Island, South Australia, 

similarly received premium prices for their non-GM canola from a Japanese 

company (ABC Online 2006). 

 

The GM regulatory assessment process however tends to downplay interrelated 

environmental, legal and economic aspects of GM and non-GM crop segregation 

and contamination (Lawson 2002; Tranter 2003a: 237-64; 2003b; Kiyork 2005; 

Lawson and Hindmarsh 2006; Hindmarsh 2008). This is despite estimates that 

pollen from canola can travel up to three kilometres, which greatly increases the 

risk of cross pollination between GM and non-GM canola crops, and that it is 

unrealistic to expect zero tolerance (Reiger et al. 2002). Under common law in 

Australia, GM farmers are liable for unintentional contamination of non-GM canola 

land but the difficulty lies in the non-GM farmer establishing proof of harm (Salleh 

2006). The likelihood of recovery by a non-GM farmer of financial compensation for 

economic loss due to contamination of non-GM canola by GM canola is considered 

slight and has not yet been tested in the Australian legal system (AGDA 2003; 

DAFF 2006). This is of great concern to farmers wanting to be able to grow non-

GM crops and the NCF has consistently called into question the Gene Technology 

Regulator’s interpretation of the GT Act with regard to the issue of segregating GM 

and non-GM canola to avoid contamination of non-GM canola with GM canola. 

Bearing such concerns in mind, the NCF has asked how the Regulator can ignore 

economic and farm related issues when the GT Act, as interpreted in its 

accompanying Explanatory Memorandum, specifically requires an assessment be 

made of the risk to maintaining diverse farming practices because of the risk of 

contamination to traditional or organic crops (NCF 2003c).14  

 

Another weakness in regulation concerning contamination rests on the 

understanding of two terms: ‘environment’ and ‘ecological sustainability’. Farmers 

consider commercial non-GM crops as part of an environmental ecosystem; the 

cultivation of non-GM crops as a desired quality or characteristic of agricultural 
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areas within this environment; and that the legislated responsibility to ‘protect 

biodiversity’ means ensuring that GM and non-GM varieties are kept separate 

(Lawson 2002; NCF 2003c). Tranter (2003a, 2003b) also argues that the definition 

of environment under the GT Act can be interpreted to include non-GM crops as 

part of the ecosystem normally found in an agricultural area. The Gene Technology 

Regulator (GTR), in contrast, does not regard the contamination of a neighbouring 

farmer’s non-GM crops as an ‘environmental’ problem. Instead, any such 

contamination is seen to be related to segregation, which the Regulator narrowly 

views as being about segregation for marketing purposes and, as such, outside the 

scope of the GTR. As the Regulator explained to a Senate Estimate Committee 

(Community Affairs Legislation Committee 2003: 146-147, 151), contamination is 

only considered an environmental issue if gene transfer can actually become stably 

integrated into subsequent populations. In the case of GM canola, the Regulator 

found there was no need for segregation because there were no risks that were 

greater than those of conventional canola from a human health and safety, and 

environmental perspective-a view Lawson and Hindmarsh (2006), in their review of 

the GTR’s approval of GM canola, contest as a very reductionist understanding. 

 

Making matters worse, especially from a farmer’s viewpoint was that in rejecting 

the concerns of ‘those who see their crops and markets threatened by GM crops’ 

(Schibeci et al. 2006: 437), the GTR, on announcing the approval of a licence for 

Bayer CropScience’s GM canola, ‘encourage[d] farmers and the public to become 

fully informed about all aspects of GM crops’ (OGTR 2003c). The Regulator’s 

comments implied, much to the chagrin of farmers, that ‘farmers and the 

community [were] uninformed about crucial aspects of biotechnology’ (Schibeci et 

al. 2006: 437), reinforcing the construction of the public (including farmers) as 

having a cognitive deficit in order to legitimate biotechnology policy (Schibeci and 

Harwood 2007: 246). This seemed to well demonstrate the low level of regard, and 

the little consultation, accorded to farmers and their concerns by the Regulator 

even though they are the main risk bearers and users of the new technology and, 

as such, key stakeholders in the adoption and application of this agricultural 
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technology. The OGTR’s consultation only allows for submissions by farmers and 

other publics to address environmental release proposals. It reinforces the findings 

of Gray and Lawrence (2001) and of Hindmarsh (2008) that a top-down approach 

best reflects agricultural policy making in Australia. Another interpretation is that 

the OGTR represents what Gottweis (1998) has described as an ‘expert 

enclosure’, within which ‘the power and the authority of a particular group of 

experts are concentrated’ (Gottweis 1998: 28). Accordingly, such actions by the 

GTR have engendered more public distrust and opposition to GM food crops, and 

overall, sub-optimal social and environmental regulatory outcomes have been the 

result (NCF 2003c), especially with regard to the assessment of GM risk. 

 

Risk assessment processes of the Gene Technology Regulator 

 
Such findings above are consistent with the little provision made in the regulatory 

structure for farmer input, in addition to the limited consultation practice of the 

OGTR. That institutional structure initially consisted of three advisory committees 

to consider the scientific, social and ethical aspects of GM technology: the Gene 

Technology Technical Advisory Committee (GTTAC), the Gene Technology 

Community Consultative Committee (GTCCC), and the Gene Technology Ethics 

Committee (GTEC). Following the 2005-06 statutory review of the GT Act, the 

GTCCC and GTEC were merged to form the Gene Technology Ethics and 

Community Consultative Committee (GTECCC) under the Gene Technology 

Amendment Act 2007.  

 

However, the community consultative and ethics committee(s) have not been 

extended an equal amount of influence in the decision-making process as that of 

the committee of scientific experts (Wickson 2007); experts largely drawn from the 

biotechnology community with a vested interest in developing the technology (see 

Hindmarsh 2008 for a history of this practice). Under the GT Act, only the 

committee of scientific experts is consulted during the risk assessment process. 

The Regulator can, but is not required by law, to ask for any advice from the 

community consultative and ethics committees, which from the experience of the 
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OGTR so far has effectively excluded social and ethical issues from consideration 

(Gogarty 2005: 421-49; Salleh 2006; Wickson 2006, 2007). That exclusion 

represents another example of public, non-expert input being curtailed. 

 

Reinforcing the lack of influence of the non-scientific committee(s) and a reliance 

by the GTR on a positivist approach to scientific knowledge, Salleh (2006) and 

Wickson (2006) cited the instance of the GTR rejecting advice from the community 

committee, the GTCCC, to withhold approval for GM canola in 2003 due to 

community concerns about environmental risks. That advice was not heeded and 

GM canola received regulatory approval, which the technical committee had 

backed. Furthermore, the approval of GM canola had also occurred before the 

ethics committee had completed an investigation into the ethics of transkingdom 

crosses.  

 

Another regulatory aspect under question is the assessment of uncertainty and risk 

employed by the GTR when assessing GM crops for commercial release. The 

Network of Concerned Farmers (NCF 2003c) has argued that strong precaution 

with regard to the regulation and introduction of GM crops in Australia is necessary 

because, to date, assessments of the impacts of GM crops on the environment, 

markets and human health have been inadequate (see also Hindmarsh and 

Hulsman 2004). In 2003, the NCF (2003c) claimed that gene technology regulation 

in Australia favoured industry because it allowed biotechnology companies to 

submit research the companies had commissioned; that the research was neither 

rigorous nor independent; and, that much information was withheld from public 

access on the grounds of commercial in confidence, which also amounted to an 

excuse to avoid transparency (see also Lawson 2002; Lawson and Hindmarsh 

2006, 2007). Indeed, many public research scientists, who support biotechnology, 

are frustrated and concerned about the restriction on independent GM analysis 

(Fatka 2009a). At the centre of the scientists’ concerns are ‘technology use 

agreements’ (TUAs),15 which are required for the purchase of GM seed that 

explicitly prohibit research: 
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As a result of restricted access, no truly independent research can be legally 

conducted on many critical questions regarding the technology, its 

performance, its management implications, insect resistance management 

and its interactions with insect biology (Environmental Protection Agency 

2009). 

 

Other problems faced by researchers included biotechnology companies refusing 

to approve data found in trials for publication, threatening legal action if a scientist 

wanted to publish without approval and trying to change research protocols to 

better suit information they wanted to release, which potentially can bias research 

(Fatka 2009a). Currently, the GTR risk assessment process requires no 

independent review of biotechnology company data, no replication of trials, even 

where results are considered contentious, and no peer review to confirm the 

validity of claims made by licence applicants. The NCF queried how the farmers 

they represented could be expected to place their trust in the claims of industry 

without independent proof or substantiation (NCF 2003c). 

 

Taking everything into account, the GT Act does not appear to have abated farmer, 

and more generally public, distrust in GM regulation to any great degree (NCF 

2003c). A key policy objective of the GT Act is to address public trust in relation to 

GMOs by responsibly regulating the assessment of risk (Commonwealth of 

Australia 2000b: section 3; House of Representatives 2000: 12). But, as Hain et al. 

(2002: 165) argued, the purpose of the GT Act is to ‘facilitate the commercialisation 

of gene technologies’. That calls into question whether the public can have 

confidence in the risk assessment process (Tranter 2003a; Lawson and Hindmarsh 

2006). In addition, the GT Act does not seek to avoid all risks posed by GMOs but 

rather to identify and evaluate risks and ‘manage’ them, positing that a certain 

amount of risk is acceptable (Hain et al. 2002; Tranter 2003a; Lawson and 

Hindmarsh 2006).16 Nevertheless, such assessment has enabled the Office of 

Gene Technology Regulator (OGTR) to claim authority and responsibility with 

regard to identifying, evaluating and managing risk in relation to the environmental 

release of GM crops. 
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In response, extensive unease about inadequate or narrow technocratic regulation 

driven by bioscientists has emerged over the last three decades. Concerns are 

widespread, and include those of scientists, bureaucrats, prominent citizens, 

environmental and consumer NGOs as well as, more recently, concerned farmers 

(Hindmarsh 2008). These concerns have been reinforced by the analysis of current 

regulation carried out by Lawson and Hindmarsh (2006) (see also, Lawson 2002; 

Tranter 2003a; Salleh 2006; Wickson 2007). Significantly, in the evaluation of the 

operation of the GT Act, and, specifically, the risk assessment undertaken by the 

OGTR before granting a licence to Bayer CropScience for the commercial release 

of a GM canola, Lawson and Hindmarsh (2006: 41) found that the Regulator had 

failed to address broader ecological concerns about ‘ecosystems and their 

constituent parts’ and ‘the qualities and characteristics of locations, places and 

areas’, required by the Act’s definition of the term ‘environment’, and its 

incorporation of ecologically sustainable development principles. Moreover, 

Lawson’s and Hindmarsh’s (2006) evaluation established that the credibility or 

trustworthiness of the GT Act was undermined by a number of issues. These 

included a lack of openness and transparency in decision-making about risk; 

‘expert’ scientific framing of what scope was to be considered for assessment; 

limited evidence presented about any GMO under consideration, in particular a 

lack of direct quantitative data and information available to support the risk 

assessment; decision-making without acknowledging uncertainty; and, limited 

public participation in decision-making. 

 

Lawson and Hindmarsh (2006) also found no long-term environmental hazards 

were considered or identified by the GTR in the risk assessment of GM canola. 

The GTR’s interpretation of the GT Act failed to incorporate the concepts of ESD, 

even though this is ‘required by the [GT] Act’s definition of the term “environment” 

and its incorporation of the concepts of ecologically sustainable development’ 

(Lawson and Hindmarsh 2006: 41). Environmentally, the scope of risk assessment 

values about what is considered acceptable for review is directly related to the 

degree to which precaution, the underlying principle of ESD, is valued. That 

valuation is, in turn, contextualised by many differing opinions and perceptions 
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about GMOs that highlight scientific, psychological, social and political factors. 

Subsequently, in the GM debate, the various stakeholders from experts to publics 

(farmers and consumers, for example) have consistently displayed significant 

differences about what constitutes acceptable levels of environmental and social 

risk. It is thus the inclusion or exclusion of value judgments in framing the risk 

assessment process, argue Lawson and Hindmarsh (2006) that is central to the 

effectiveness of the GT Act’s regime. Again, it is the GTR who makes the final 

decision as to whether a risk is acceptable and can be managed. It is thus 

important to recognise that the GTR makes decisions on behalf of the whole 

community including farmers, scientists, companies, consumers, environmentalists 

and also biotech companies and developers.  

 

The finding of Lawson and Hindmarsh (2006) that the OTGR’s risk assessment 

process was more underscored by value judgement than quantitative data is also 

important because it directly calls into question the ability of the Gene Technology 

Regulator to conduct objective, science-based assessments as stipulated by the 

GT Act.17 Furthermore, if the public is to trust GM regulation there must be a broad 

agreement on what is objectively acceptable risk and this cannot be achieved by 

constructing risk in a purely technical and scientific manner (Grove-White 2001; 

Lawson 2002; Lawson and Hindmarsh 2006; Salleh 2006). 

 

Returning to the topic of precaution, there also appears a lack of precaution in the 

risk assessment process with the precautionary principle placed in the ‘Regulatory 

Framework to Achieve Object’ section of the GT Act. As Rogers-Hayden et al. 

(2002: 93) argue: 

 

Lawyers referring to sections of the Act often refer to its objects for the “feel” 

or “spirit” of the Act. Because of the interpretive nature of that process, and 

because the precautionary principle was not located as an integral part of 

the legislation with regard to the licensing provisions of the law, this then 

questioned the intended effect of the precautionary principle to guide 

decision-makers to its tenets … This then gave the Act a weak 
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precautionary approach, an approach which, in Australia, has historically 

empowered a minimalist regulatory regime controlled by bioscientific 

interests. 

 

Other commentators support his view that placing the precautionary principle in the 

objects of the Gene Technology Act 2000 (Cth) cannot adequately address issues 

of uncertainty and risk (Lawson 2002; Risely 2003; Kiyork 2005; Lawson and 

Hindmarsh 2006). For adequate precautionary assessment to be undertaken, the 

argument is that the precautionary principle needs to be located as an integral part 

of the regulatory process in the actual decision-making process, not as a 

contextual ‘feel-good’ exercise. Inclusion of the precautionary principle might then 

offer a highly useful tool to help shift the ‘onus of proof’ in decision-making from 

those who claim that environmental harm may occur to those whose actions may 

cause the harm (Harding 2002: 187), and thus environmental release of GMOs 

would receive stronger assessment, and no doubt farmers would be better 

included in the decision-making process. Applicants for licences to release would 

also need to prove beyond reasonable doubt that their product was safe and 

offered greater protection for farmers (where, again, farmers’ views would need to 

be better incorporated into decision-making processes) and consumers alike, and if 

contextualised by ESD, aid in long-term environmental sustainability. So far this 

has not occurred even though numerous commentators and concerned groups, 

including farming organisations such as the OFA, the BFA and the NCF, have 

lobbied consistently for the inclusion of a strong precautionary approach 

throughout the three inquiries that have been held into gene technology, and in 

critiques of the GT Act since then (Lawson 2002; Risely 2003; Kiyork 2005; 

Lawson and Hindmarsh 2006; Salleh 2006; Wickson 2007). 

 

Conclusion 

 
Clearly farmers have largely been ignored as consultative or participatory 

stakeholders in the GM debate, even though three federal government public 

inquiries, as well as numerous state government inquiries and reviews have been 



 211

conducted into the adoption of gene technology in Australia. Moreso, one of those 

inquiries, the federal government’s House of Representatives Standing Committee 

inquiry into primary producer access to gene technology (HRSC 2000), was 

directly related to farmers. Yet it was questionable as to whether the views of 

ordinary farmers were able to be heard due to: (1) the manner in which the terms 

of reference were set, placing gene technology in positive terms thereby causing 

bias; and (2) by having the National Farmers Federation and the New South Wales 

Farmers Association, whose submissions were both supportive of gene 

technology, as the major representatives of Australian farmers when that 

representation was under question, that is, where it had been suggested that the 

leaders of these farmer organisations were not committed to supporting the agreed 

policies of their organisations, nor fully understanding the needs of their members. 

 

In sum, the introduction of GM crops is perceived as problematical by many 

concerned farmers and these farmers, who are the main risk bearers of new 

technology such as GM crops, are key stakeholders in the GM debate. The issue is 

one of inclusion, underpinned by consumer responsiveness and environmental 

responsibility. That issue appears as the crux of the furore about future 

development of GM regulation with regard to how to make the best decisions in the 

face of significant uncertainties, while at the same time implementing precautionary 

approaches under fierce commercial and trade pressures. With this in mind, the 

policy lessons posed throughout this chapter and the prior three chapters, are 

discussed in the next, and concluding, chapter. 
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Endnotes 
 
1 The Network of Concerned Farmers describes itself as an Australia-wide network of conventional 

and organic farmers who are concerned about the economic, environmental and social impacts 
of genetically modified crops. The NCF website lists their concerns about GM crops as: impact 
on non-GM growers, costs and liability, contamination and loss of markets for all agricultural 
produce, herbicide resistance, environmental impacts, and patents and corporate control of 
farming (see the NCF website at www.non-gm-farmers.com for comprehensive details of their 
history and objectives). 

 
2 For example, Juliet McFarlane on the NSW Gene Technology Advisory Committee; Julie Newman 

as Western Australia Farmers’ Seed Subcommittee delegate and policy delegate at the Grains 
Council of Australia, and Senior Vice President of the WA Farmers Grains Council; Arthur 
Bowman on the NSW Farmers Federation Biotechnology Committee (Newman 2007). 

 
3 The Grains Research and Development Corporation (GRDC) is a statutory corporation founded in 

1990. It operates as a research investment body in partnership with growers and government. 
Included in the portfolio of the Australian government Department of Agriculture, Fisheries and 
Forestry, it is funded by a compulsory levy payable by farmers based on their gross grain income 
(worth over $7 billion a year in farm production), which is matched by government, up to an 
agreed ceiling. The GRDC produces a bi-monthly magazine, Ground Cover, which all grain 
growers receive. The content is pro-GM and includes a regular commentary page on 
biotechnology provided by Agrifood Awareness Australia (see, for example, GRDC 2008b). For 
further information see the GRDC website at www.grdc.com.au. 

 
4 Agrifood Awareness Australia (previously Agrifood Alliance Australia) is an industry initiative 

(including chemical companies) established in 1999 to promote gene technology. In 2008, it was 
comprised of (1) CropLife Australia, which represents developers, registrants, manufacturers and 
formulators of plant science solutions for use in agriculture; (2) the GRDC; and, (3) the NFF. Its 
founding members were the NFF, the GRDC, Avcare, the Seed Industry Association of Australia, 
the Australian Biotechnology Association, the Cooperative Research Centres Association, and 
Pivot Ltd. (see the Agrifood Awareness Australia website at www afaa.com.au for further 
information). 

 
5 The Agrifood Awareness Australia website can be found at www.afaa.com.au, fact sheets can be 

accessed at www.afaa.com.au/n_fact_sheets.asp and the GRDC’s Ground Cover magazine can 
be accessed at www.grdc.com.au/director/events/groundcover. 

 
6 Previously known as Avcare until 2006, see the CropLife Australia website for further information, 

which can be accessed at www.croplifeaustralia.org.au. 
 
7  NSW and Victoria lifted their bans on growing GM canola in 2008. 
 
8 At the time of writing a review of the GM Crops Free Areas Act 2003 was announced in July 2009 

with a report to be presented to both Houses of WA Parliament by 24 December 2009 as 
required by the Act. 

 
9 The 2007 federal minister for Agriculture, Fisheries and Forestry was The Hon Peter McGuaran 

MP. In 2007 he gave out two media releases: GM Fears a Myth (McGauran 2007a), and GM and 
Conventional Crops can Co-Exist (McGauran 2007b), both of which were strongly supportive of 
removing state moratoriums on the growing of approved GM crops. 

 
10 Farming organisations whose submissions to both the NSW and Victorian reviews supportive of 

maintaining the moratorium on growing GM crops included: the Network of Concerned Farmers, 
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the Australian Grain Harvesters Association, the Riverina Organic Farmers, the Palerang 
Agricultural Society, the Organic Federation of Australia, the National Association for Sustainable 
Agriculture Australia, the Biological Farmers Association of Australia (DPI NSW 2007a), and the 
Victorian Organic Dairy Farmers Association (Victorian review only) (DPI Victoria 2007). 

 
11 Grain supply chain participants who were signatories to the Single Vision Grains Australia 

initiative: ABB Grain Ltd, AgForce Queensland Pty Ltd, Agrifood Awareness Australia Ltd, Allied 
Mills Australia Pty Ltd, AusBiotech Ltd, the Australian Food and Grocery Council, the Australian 
Oilseeds Federation, the Australian Seed Federation, Bayer CropScience Pty Ltd, Cargill 
Australia Ltd, Co-operative Bulk Handlers Ltd, CropLife Australia, the Flour Millers’ Council of 
Australia Pty Ltd, the Grain Growers Association, GrainCorp Ltd, the Grains Council of Australia 
Ltd, the Grains Research and Development Corporation, Monsanto Australia Ltd, the National 
Agricultural Commodity Marketing Association, the National Farmers Federation, the NSW 
Farmers Association, NuFarm Ltd, Pacific Seeds Pty Ltd, the PGA Western Graingrowers 
Committee, Pioneer Hi-Bred Australia Pty Ltd, Riverland Oilseed Processors Pty Ltd, the South 
Australian Farmers’ Federation, the Victorian Farmers Federation and the WA Farmers 
Federation Grains Section (DPI NSW 2007a: 12) 

 
12 The Australian Bureau of Agricultural and Resource Economics (ABARE) is an Australian 

government economic research agency, which holds an annual Outlook conference that 
discusses key issues relating to agriculture and the economy with a focus on future direction. 
Further information can be found on their website at www.abare.gov.au 

 
13 In a personal communication to me dated 20 May 2009, David Ginns from Graincorp explained 

Graincorp’s position with regard to the segregation of GM and non-GM canola at their facilities 
and the current industry standards in place: 

 
GrainCorp was asked by The Weekly Times what standards would be applied to the receipt 
of canola this season. The WT was informed that GrainCorp would receive canola to the 
standards set by the industry body responsible for setting receipt standards, the Australian 
Oilseeds Federation. AOF set the 2009 receival standards in August 2008. In those 
standards there are 2 main binning grades for canola, CSO1 and CSO1-A. Growers can 
elect to deliver against the CSO1 standard if they grow Triazine Tolerant, Clear Field, 
Roundup Ready and conventional canola varieties. Growers can only deliver Tolerant, 
Clear Field and conventional canola varieties against the CSO1-A standard, making this 
effectively the ‘non-GM’ standard. We expect that 80% or more canola grown this year will 
be delivered against the CSO1-A standard. Ultimately the tonnage delivered against each 
standard will be determined by growers and the associated price signals offered by buyers 
(Ginns 2009). 

 
Agrifood Awareness Australia have also produced a useful and informative set of briefing notes 
regarding canola standards set by industry, in this case the Australian Oilseeds Federation, 
which can be found at 
www.afaa.com.au/news/news_pdf_056_BRIEFING_NOTE_Canola_standards_April_2009.pdf. 

 
14 The Explanatory Memorandum to the GT Act identifies a number of risks including: 
 

Risk to Australia’s capacity to maintain diverse farming practices because of the impact of 
contamination on traditional or organic crops (House of Representatives 2000: 6). 

 
15 Technology use agreements, commonly known as TUAs, are contracts that farmers sign with 

certain seed companies (such as, for example, Monsanto and Bayer CropScience in Australia) to 
buy seed, particularly those that contain proprietary herbicide tolerance, insect resistance or 
other GM traits. Companies that use these agreements often restrict farmers from saving seed 
annually and reserve the right to inspect a farmer’s land for compliance with conditions set out in 
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the contract. Non-compliance can attract stiff penalties and legal action (Mauro and McLachlan 
2008: 473). 

 
16 The object of the GT Act is: 
 

to protect the health and safety of people, and to protect the environment, by identifying 
risks posed by or as a result of gene technology, and by managing those risks through 
regulating certain dealings with GMOs (Commonwealth of Australia 2000b: section 3). 

 
17 The GT Act gives effect to a number of characteristics identified as integral to the regulatory 

system for GMOs (see the Explanatory Memorandum and the Explanatory Guide to the GT Bill), 
without expressly referring to them (OGTR 2005: 10). An example of this is that risk assessment 
carried out by the OGTR should be ‘objective’ (IOGTR 2000b: 10, 37), and ‘science-based’ 
(OGTR 2005: 10). The Explanatory Memorandum also stipulates risk assessment is to be 
founded on a ‘science-based approach’ and ‘objective information’ (House of Representatives 
2000: 14, 63). 
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7 

Reflections, Conclusions and the Way Forward 
 

We have meandered blindly from nuclear power in the relatively early 
post-war years of institutional science advice for policy, through a 
dense variety of other imbroglios involving scientific knowledge as 
supposed public policy authority, including thalidomide and other 
pharmaceuticals, chemical pesticides, food irradiation, 
chlorofluorocarbons, … BSE, high-voltage power lines, and other 
electromagnetic fields. Yet institutional science and policy bodies 
dependent on them have persisted … in a culture of denial of the 
inevitable contingencies in their own scientific (typically risk 
assessment) knowledge by which policy statements and 
commitments are justified to their publics. 

Wynne (2006: 213). 

 

As GM food crops, and more broadly, GM technology, have the potential to change 

future agrifood production in profound and perhaps irreversible ways, the following 

key question has arisen in the GM debate: ‘Who controls this knowledge and who 

decides how it is to be used?’ In following Brian Wynne’s (2005) argument, in a 

democracy, science and technology must be accountable to the public, and the 

process of regulation must reflect the myriad and complex issues that surround the 

technology as well as how it is controlled. 

 

But the investigation here of Australian farmers’ perspectives on the commercial 

release of GM food crops in Australia, and about the development of GM 

regulation, and any place of farmers within it, has revealed that farmers have been 

ongoingly marginalised in regulatory decision-making with regard to the 

development and introduction of GM crops even though, as the main risk bearers 

of new agricultural technology, they were (and still are) key stakeholders in being 

central to agricultural production and as stewards of the land. Farmers themselves 

believe they lack power to effect change in the policy process. Regardless of 

trends towards more inclusive policy making elsewhere in natural resource and 
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environmental management, current GM regulatory policy remains resistant to 

authentic public participation. Instead, science and expert opinion have been 

valued over public (including farmers’) opinion in the assessment of risk GM crops 

pose. Moreover, ecologically sustainable development (ESD) principles go largely 

unaddressed and any ideas of inclusion remain embedded in the traditional top-

down policy style, or limited public involvement approach, which focuses on 

informing the public in following the information deficit model of science 

communication. That, perhaps predictably, continues to engender farmer (and 

public) distrust of the GM regulatory system. This key finding addresses the central 

goal of this thesis to better understand the perspectives of farmers as central 

stakeholders in the debate about the commercial release of GM food crops in 

Australia, especially in relation to scientific, social, environmental and commercial 

risk and uncertainty, and by association with regard to trust concerning the current 

regulatory system. 

 

On this rather pessimistic note, this concluding chapter first presents an overview 

of the thesis in reflecting on each chapter in turn, and, in so doing, highlighting that 

each aim of the thesis has been addressed. It then discusses the policy lessons 

posed by this research and further reflects upon the potential roles of ESD, the 

precautionary principle and deliberative governance for the future development of 

GM regulatory policy in a context of good governance. In doing this, it presents the 

implications and recommendations that arise from this research, including 

arguments about increased involvement and interaction between the main 

stakeholders, and especially emphasises the inclusion of farmers in such debates 

about the development and introduction of controversial mega-technologies for 

farming as exemplified by GM food crops. 

 

The GM food crop debate 

 

As discussed in the introductory chapter of this thesis, the controversial and 

intense GM debate is ongoing (Hindmarsh 2008). Proponents of GM technology 

and those against, critical or questioning of GM technology have failed to resolve 
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their differences as to the risks and benefits of GM technology, and the adequacy 

of GM regulation. At the centre of the debate are food crops, including canola, corn 

and soy beans, being genetically engineered for (1) herbicide resistance, which 

allows the use of broad spectrum herbicides to be sprayed on the plant without 

causing it herbicide damage; (2) insect resistance through the introduction of a 

gene from a bacterium toxic to many insects; and, (3) resistance to viral, bacterial 

and fungal attacks in much the same way as vaccination is effected in humans (for 

example, Snow 2005).  

 

The move to ‘redesign’ nature, which Hindmarsh (2008) has nominated ‘edging 

towards bioutopia’, has sparked intense public debate worldwide about the 

scientific and technological aspects of the rDNA technique as well as broader 

social, ethical, environmental and economic aspects, particularly with regard to 

long-term ecologically sustainable development, and the environmental release of 

genetically modified organisms. The primary advocate for GM food crop technology 

has been the biotechnology industry, which develops and sells GM technology 

using a ‘complete package’ approach that marries GM seed with proprietary 

chemicals. To sell that package, the bioindustry has made great efforts to market 

itself effectively in connecting philanthropic, economic and environmental 

arguments within an ‘eco-efficiency’ frame where GM crops are presented as 

benign extensions of selective breeding (Levidow and Carr 2007), as well as 

‘saviours for a needy world’. In short, the new ‘wonder’ technology will help feed 

the hungry, save the environment, and assist farmers to farm more efficiently and 

realise greater returns. The introduction of GM crops in Australia is thus seen and 

promoted by GM advocates as a positive advance for farming and the 

environment, providing immediate benefits to farmers, the Australian economy, the 

world food supply, consumers, and the environment. Recently, such arguments 

have found momentum on, or been capitalised upon, in relation to climate change 

threatening more unpredictable growing conditions and the amount of available 

arable land (The Sydney Morning Herald 2007, The Age 2007, Farley 2007, 

Braidotti 2007, Gunasekera 2007). 
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In contrast, critics (including concerned farmers) have consistently raised concerns 

about GMOs (as first discussed in Chapter 1), often dismissing claims for the 

benefits of gene technology as ‘greenwashing’, employed to allay public disquiet 

(McMichael and Lawrence 2001: 161-62). Much opposition has arisen from 

concern about environmental implications. Indeed, there is growing concern 

amongst dissenting scientists as to the environmental impact of GM crops primarily 

because once released on a large scale, GM crops cannot be recalled (Altieri 

2005b; Garcia and Altieri 2005). As well as environmental implications, the social 

and economic consequences of growing GM food crops are of equal concern to 

many civic interests including concerned farmers, scientists, public servants, 

politicians, environmentalists, academics and citizens across all sectors of society, 

with contamination and its consequences being the key concern at this time.  

 

In providing a background to the GM food crop debate, Chapter 1 placed issues 

about GM regulation and its development in context and introduced two concepts 

central to this thesis. First, farmers are the main risk bearers of new agricultural 

technology and, second, by association, farmers were always de facto key 

stakeholders in the intense and controversial regulatory debate about the risks of 

GM crops. The chapter also laid the framework for discussion and reflection about 

the difficulties farmers face to be heard. Indeed, a major hurdle for effective 

inclusion of farmers in the GM debate is that farmer representative organisations 

appear to have become less politically effective than in the past, and also less 

representative of farmers themselves in displaying a diversity of opinion about GM 

crops. More generally, farmers position themselves as a new kind of politically 

marginalised minority group because, due to their diminishing numbers, they 

represent less power via the electoral system and possess less economic power 

than in the past, even though they retain ‘production’ power. This view is 

exacerbated with much top-down planning and policy making by governmental 

regulatory and development authorities and agencies, especially at the federal 

level and in States that support the widescale commercial release of GM food 

crops. Having set the scene in Chapter 1, I then constructed an appropriate 
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theoretical framework by which to interpret my findings and understand how GM 

technology regulation had developed and the place of public participation within it. 

 

The theoretical framework  

 

To recap, this thesis aimed to better understand the perspectives of farmers as 

central stakeholders and the main risk bearers of new technology in the debate 

about the commercial release of GM food crops in Australia, their marginalisation 

in decision-making processes with regard to the regulation of GM food crops, and 

how they might be better incorporated into decision-making that relates to GM food 

crops. Due to the complex nature of the issues surrounding GM technology and its 

regulation, a broad theoretical and epistemological framework was constructed as 

a lens of understanding and interpreting the data by which to generate meaningful 

findings and conclusions. As discussed in Chapter 2, the theoretical framework of 

the study drew principally on the sociology of science and technology to interpret 

questions of risk, and by association, trust, scientific uncertainty, and inclusiveness 

in decision-making; especially with regard to deliberative governance and 

enhanced public participation in decision-making about controversial scientific and 

technological issues. Also drawn upon were the sociologies of environment and of 

agriculture, which encompass farmers and their behaviour and how they perceive 

issues of new mega-technology that might affect them adversely, or again, that are 

controversial. 

 

The theoretical framework evolved through consideration of three key thematic 

areas that were found to underpin the relevant literature on debates and 

controversies about science and technology, environment and agriculture. The first 

thematic area was the emergence of the environmental movement and ideas of 

ESD, coupled with increasing recognition of uncertainty in relation to agriculture 

and technology interactions, in tandem with the evolution of the precautionary 

principle to deal with potential environmental problems. By association, the second 

area reflected the relatively recent crisis of public trust in government and scientific 

experts that has emerged due to a growing recognition of the inability of 
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governments to satisfactorily address or resolve environmental problems caused 

by scientific and technological innovation, which has underpinned failures of 

sustainable development. The third area, in association with the former two, 

reflects the rise of reflexivity and citizenship movements with an emphasis on 

inclusive public participation in decision-making at all levels of the policy process 

with regard to issues of science and technology to attempt to better resolve these 

problems through partnership, collaborative or consensus-building policy 

approaches. 

 

The high uncertainty about the social, environmental and economic consequences 

of GM food crops has been a driving force behind the continuing debate about GM 

technology, especially with regard to sustainability transitions and the importance 

of ESD principles to underpin any GM regulation. Application of the precautionary 

principle, a key element of ESD, has consistently been advocated by those 

concerned about the introduction of GM crops, for use in decision-making involving 

areas of uncertainty and risk (for example, Lawson and Hindmarsh 2006). 

Compared to conventional risk assessment, a precautionary approach adopts 

more long-term, holistic, integrated and inclusive social processes in the 

governance of risk (Stirling 2003). In recommending its broad adoption in policy, 

Harding (2002) cited several serious or irreversible environmental threats─all 

applicable to the commercial release of GM food crops─including loss of 

biodiversity, damage to ecological processes, contamination of soils, water bodies 

and food chains, and the introduction of exotic or modified organisms to 

ecosystems. The precautionary principle is therefore seen as particularly apt for 

regulation pertaining to the commercial release of GM crops because of their 

potential long-term and uncertain effects. 

 

Concerning the third thematic area in more detail, as it is the crux of the argument 

with regard to this thesis, traditionally, government and science have been the 

mainstay of society but in recent times, to reiterate, a crisis of legitimacy has 

emerged for this ‘marriage’. The crisis in governance can be attributed to a growing 

recognition of increasing risk from new technological developments and their 
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impact on the environment and society (Giddens 1990; Beck 1992). A key problem 

for technological developers, where those technologies are seen as controversial, 

has been that associated technological risks have been positioned by experts as 

beyond the comprehension of the layperson and a strong reliance by government 

upon expert knowledge providers has developed over the past few decades, which 

tends to set aside the social and ethical dimensions of new technologies (Fischer 

2006). Worries about high risk consequences are thus characteristic of late 

modernity. To alleviate the constant concerns individuals have with regard to risk, 

renewed public trust or confidence in the relevant governance expert systems is 

needed (Giddens 1991). 

 

Thus, over the last decade, in response to the increasing pressure of citizenship 

and science democratisation movements (Dovers 2000; Bishop and Davis 2002; 

Berkhout et al. 2003a; Leach and Scoones 2003; Jasanoff 2004, 2005), and the 

associated need to regain legitimacy to govern and temper public distrust, a 

significant shift has occurred in the governance of science and technology, and of 

the environment, towards participatory, deliberative and inclusionary approaches to 

decision-making that build trust and confidence. Advocates of enhanced 

participation draw attention to benefits of an improved quality of decision-making 

process which will lead to better and more democratically legitimate social and 

environmental outcomes (for example, O'Riordan and Ward 1997; Dryzek 2000; 

Caddy and Vergez 2001; Harding 2002: 108-132; Connelly and Richardson 2004; 

Dovers 2005: 144-58; Wallington et al. 2008). It is deemed good governance, 

therefore, to recognise and involve stakeholders in any decision-making that 

affects their interests (Munton 2003). 

 

The Australian GM food crop regulatory debate is a clear example of people (for 

instance, consumers, environmentalists and farmers) questioning modernity in a 

strong reflexive manner. The close scrutiny of gene technology regulation in a 

context of public trust is a manifestation of this transition. To reiterate, increasing 

calls have emanated for new political interventions that include the public in ‘active’ 

decision-making, in proactive partnership approaches with experts to ensure that 



 222

public values are better incorporated and also to generate new/innovative 

pathways to address the issues, especially regarding GM technology regulation.  

 

GM technology regulation 

 

The manner in which GM technology regulation has developed in Australia is 

foundational to the argument of this thesis as it is a key component underpinning 

GM development that has omitted the inclusion of farmers in decision-making. 

Chapter 3 examined how the regulatory process evolved in Australia up to 2003 

(and the approval of GM canola for widescale commercial release); how farmers, 

as key stakeholders in the GM debate, have been situated within the regulatory 

process; and how they have been (not) involved in decision-making, and the 

degree to which their concerns have been addressed.  

 

Desirous of improving Australia’s global competitiveness, Australian governments 

have endorsed agricultural biotechnologies as a desirable option for productivity 

enhancement. Concomitantly, the biotechnology industry has continually placed 

pressure on the government and in turn, regulators, to provide a more certain or 

stable environment to enable GMOs to be brought to market. Government, in 

alignment to industry, has consistently promoted the benefits of biotechnology, and 

pushed an underlying assumption that the technology will eventually gain wide 

public acceptance. 

 

Policy development of gene technology regulation in Australia up to 2003 was 

shaped by a number of key events (as discussed in Chapter 3), including the 

introduction of the current Gene Technology Act (2000). These key events included 

and discursively ‘surrounded’ the three government inquiries that led to: (1) the 

establishment of the Office of the Gene Technology Regulator; and (2) the 

continuation of narrow technocratic regulation and the non-inclusion of civic and 

farmer perspectives and broader scientific disciplines in regulatory decision-making 

processes. Nevertheless, the newly created GT Act (2000) was cast by 

government as ‘responsible regulation’ to balance development with risks. 
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Endorsing limited participatory involvement in relation to evaluation procedures for 

the environmental release of GMOs, it also excluded, through its technical terms of 

reference, economic and social impacts from consideration even though issues of 

contamination, both in economic and environmental terms, were an important part 

of the debate. Throughout the process of three major governmental inquiries and 

the formulation of gene technology regulation, farmers as stakeholders were 

marginalised, or completely underrepresented, in policy outcomes, despite 

demonstrating a diverse complexity of perspectives on the issues that begged 

inclusion. 

 

Farmer perspectives  

 

Central to this thesis is the analysis of farmers’ perspectives on the widescale 

introduction and regulation of GM food crops in Australia. Chapter 5 presented the 

findings of farmer interviews, carried out in 2002 just prior to the approval of GM 

canola. Farmer respondents recognised many risks associated with growing GM 

crops compared to the portrayed potential benefits. Their concerns were broadly 

identified as being about: (1) accessing reliable knowledge; (2) lack of research; (3) 

loss of farmer autonomy; (4) market concerns and consumer rejection; (5) 

contamination and segregation issues; and (6) herbicide resistance.  

 

Finding trustworthy information about GM crops and genetic modification was a 

significant issue for respondents. Farmers placed most trust in farm organisations 

because they were seen to most value the opinions of other farmers. Farmers also 

commonly networked with fellow farmers to discuss issues and nominated other 

farmers who had experience with growing GM crops as a valuable and trustworthy 

source of information about GM crops. 

 

There was also a strong desire for more research to be undertaken about the risks 

and benefits associated with growing GM food crops due to the unknown nature of 

GM technology and the need for that research to be independent because most 

data available had been provided by biotechnology corporations in support of their 
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own patented products. Moreover, farmers were concerned about GM technology 

being privately owned by biotechnology corporations and the ramifications such 

control might entail. Primarily, farmers feared a loss of autonomy because they 

were worried about becoming locked into restrictive agreements as a condition of 

purchase of GM seed. 

 

Market concerns and consumer rejection of GM products were also key concerns 

held by farmers, especially concerns that Australia might lose its highly valued 

‘clean green’ image if GM crops were grown commercially due to issues of 

contamination. Many farmers believed contamination would remove their freedom 

to choose whether or not to grow GM canola because all canola could become 

contaminated as has occurred in Canada (Marvier and Van Acker 2005; Myers 

2009b). The development of herbicide resistance in weeds was another serious 

concern held by farmers who did not want to accelerate the development of 

‘superweeds’ due to excessive use of herbicides, such as Monsanto’s Roundup. 

 

My interviews with farmers also explored how farmers viewed their situation with 

regard to agricultural policy processes and their position within it. Farmers did not 

view government agricultural policy favourably and did not believe they had any 

great capacity to effect change. Farmers felt their interests were not being 

prioritised, which equated to a loss of trust in government to address their needs 

and support them, and highlighted their ‘lost voice’. Overall, farmers were critical of 

both government and their representative farmer organisations. They believed 

farmers’ best interests were not well understood and their ability to make them 

heard was limited. Politicians were seen by many farmers as being ‘out of touch’ 

and to favour larger, rather than the smaller and more numerous, farming 

enterprises. Likewise, Gray and Lawrence (2001) have argued farmers are limited 

by their circumstances with regard to expressing their interests in a political context 

and their reliance on farmer organisations to act on their behalf. Farmers saw 

themselves as a minority, as indeed Halpin (2003) also found, and were 

disappointed that power seemed largely to be ceded to the city with decisions that 

affected farmers being made by politicians who did not understand farmers’ needs 
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and requirements. That highlighted a structural context that farmers saw 

themselves embedded within. 

 

Institutional structure of GM regulatory policy 

 

Understanding the structural context of GM regulatory policy, as discussed in 

Chapter 6, is of primary importance because the structural context effectively 

shapes policy and can significantly impose a certain or dominant ideology on policy 

process through processes of agenda control. In the case of GM food crop 

regulation, as seems the case of many other policy areas today, a modernist 

epistemology and approach to science, which marginalised social and broader 

environmental considerations, and minimised public participation is quite evident 

(as discussed in Chapters 3 and 6). Others would call this a technocratic approach 

to policy making (for example, Fischer 2006) or policy dominated by a technical 

discourse (for example, Andrée 2002). 

 

The federal government took a limited ‘science-based’ approach for legislating 

gene technology (House of Representatives 2000: 14), with a reliance on a narrow 

expert scientific advisory committee regardless of any lobbying by groups such as 

the Organic Federation of Australia (OFA) and the Network of Concerned Farmers 

(NCF) to have economic assessment included (Kinnear 2004), or by dissenting 

scientists to broaden scientific representation. As Jasanoff (1990) has argued, a 

notable shift towards using modernist science as authoritative has occurred in 

contemporary times to legitimate regulatory decisions. In this way, expert advisory 

groups frame risk agendas and determine what can be considered acceptable as 

proof of harm, and science advisors can shape policy decisions dependent on their 

views as to what constitutes acceptable risks. This can be evidenced in the 

establishment of the Office of the Gene Technology Regulator to assess, monitor 

and licence GMOs, and the manner in which the Gene Technology Regulator 

carries out risk assessments of GMO licence applications (Cocklin et al. 2008). As 

Lawson (2007) has argued, the Gene Technology Regulator is using the institution 

of ‘science’ as the sole means to justify decisions and the release of GMOs. 
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Another interpretation is that the OGTR represents what Gottweis (1998) has 

described as an ‘expert enclosure’, within which the power and the authority of a 

particular group of experts are concentrated. 

 

Also influential in shaping regulatory policy are agricultural biotechnology 

developers who are the corporate and research providers of agricultural inputs. 

They represent the ‘external’ shapers of policy: industry and science in conjunction 

with government. These interests have formed what Hindmarsh (2001) has 

nominated a ‘biopolicy network’ in support of minimalist regulation in an effort to 

hasten the commercialisation of GM food crops (Hindmarsh 2005, 2008). The 

strategies employed by industry, science and government to shape favourable 

regulatory outcomes and shape GM policy are a demonstration of the social power 

they possess (Latour 1987). With regard to GM regulatory control in Australia, this 

can be evidenced by the narrow terms of reference set for inquiries and the 

removal of sensitive ethical and environmental issues from the regulatory policy 

agenda, which has reduced the ability of farmers to voice their concerns about 

growing GM crops (Lawson 2002; Wickson 2004; Lawson and Hindmarsh 2006; 

Hindmarsh 2008). 

 

The manner in which the assessment process and resultant outcomes can be 

shaped is also well illustrated through the use and outcomes of public inquiries, 

which have become an important part of politics both in Australia and other parts of 

the world in the governmental effort to address the issues, alternatively, to assuage 

public doubt about the ability of government to manage risks (see also, Crook 

2001). This is particularly true in the case of GM food crop technology in Australia, 

where the federal government has positioned gene technology as beneficial and, in 

the case of agriculture, essential for Australia within the terms of reference set for 

inquiries and reviews (Hindmarsh 2008: 217). No fewer than three inquiries have 

been undertaken at the federal level, as well as numerous state inquiries and 

reviews (as discussed in Chapters 3 and 6). The NSW and Victorian reviews of 

state level moratoriums, held in 2007, are a recent example. Both review panels 

reflected pro-GM governmental bias and found in favour of lifting the moratoriums 
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on the growing of GM crops in NSW (DPI NSW 2007a) and Victoria (DPI Victoria 

2007), despite submissions from individual farmers and farmer organisations 

concerned about segregation and co-existence, market access and price 

premiums for non-GM canola, liability issues, choices for producers and 

consumers, organic production, and farm practices (DPI NSW 2007b). Following in 

the footsteps of other inquiries and reviews into gene technology, such as the 1992 

and 2000 House of Representatives Standing Committee (HRSC) inquiries and the 

2000 Senate inquiry, the submissions were similarly polarised, raising the same 

issues as advocated by many of the same protagonists, and the views of 

concerned farmers were, again, poorly represented by their large mainstream 

national and state farmer organisations. Such reviews signify the little in-depth 

consultation that has occurred with everyday farmers and consumers to contribute 

to the debate and voice their concerns, especially about issues of contamination 

and segregation. 

 

The GM regulatory assessment process has also placed little value on interrelated 

environmental, legal and economic aspects of GM and non-GM crop segregation 

and contamination (Lawson 2002; Tranter 2003a, 2003b; Kiyork 2005; Lawson and 

Hindmarsh 2006; Hindmarsh 2008), even though Tranter (2003a, 2003b) argues 

that the definition of environment under the GT Act can be interpreted to include 

non-GM crops as part of the ecosystem normally found in an agricultural area. The 

Regulator, however, does not regard the contamination of a neighbouring farmer’s 

non-GM crops as an ‘environmental’ problem. Instead, any such contamination is 

seen to be related to segregation, which the Regulator narrowly views as being 

about segregation for marketing purposes and as such lying outside the scope of 

the GTR. The Act, as discussed in Chapter 6, is thus open to interpretation and not 

rigidly determined by sound science as is sometimes claimed (Lawson 2002; 

Lawson and Hindmarsh 2006; Salleh 2006; Wickson 2007). 

 

The regulatory structure also places the Regulator in a privileged position able to 

manipulate policy outcomes and limit public participation. For example, the 2000 

Senate inquiry had called for the Regulator to be made a statutory authority, rather 
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than a single individual, to aid independence and transparency, and cautioned 

against allowing persons with close ties to the industry to hold office. The 

recommendation was not upheld. The structure of the OGTR initially consisted of 

three advisory committees to consider scientific, social and ethical aspects of GM 

technology before the community consultative and ethics committee were merged 

in 2007. However, the non-scientific committee(s) have not been extended an 

equal amount of influence in the decision-making process as that of the committee 

of scientific experts (Wickson 2007). Hindmarsh (2008) details in much historical 

depth how these experts have been largely drawn (since the mid-1970s) from the 

bioscientific community, which has a vested interest in developing the technology. 

Under the GT Act, only the committee of scientific experts must be consulted 

during the risk assessment process, which from the experience of the OGTR so far 

has effectively excluded social and ethical issues from consideration (Gogarty 

2005: 421-49; Salleh 2006; Wickson 2006, 2007), as well as broader ecological 

issues (Lawson and Hindmarsh 2006). Such exclusions represent another example 

of both public, non-expert input, and broader scientific expertise, being curtailed 

through agenda-shaping involving carefully constructed terms of reference. 

 

Providing more detail on the ecological perspective, Lawson and Hindmarsh 

(2006), in their evaluation of the risk assessment undertaken by the OGTR before 

granting a licence for the first GM canola commercial release, found no long-term 

environmental hazards were considered or identified by the GTR. The GTR’s 

interpretation of the GT Act also failed to incorporate the concepts of ESD, even 

though this is required by the GT Act’s definition of the term ‘environment’ and its 

incorporation of the concepts of ecologically sustainable development’ (Lawson 

and Hindmarsh 2006: 41). Environmentally, the scope of risk assessment values 

about what is considered acceptable for review is directly related to the degree to 

which precaution, the underlying principle of ESD, is valued. It is the GTR who 

makes the final decision as to what constitutes acceptable levels of environmental 

and social risk, and whether a risk is acceptable and can be managed, on de facto 

behalf of farmers, scientists, companies, consumers, environmentalists and the 

broader community. But, if the public is to trust GM regulation there must be a 
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consensus on what is acceptable risk and this cannot be achieved by pretending to 

construct risk in a purely technical and scientific manner (Grove-White 2001; 

Lawson 2002; Lawson and Hindmarsh 2006; Salleh 2006) 

 

So just what provision is made for farmer input in OTGR risk assessment 

processes? Consultation only allows for submissions by farmers and other publics 

to address individual environmental release proposals within narrow guidelines. 

This type of limited public involvement in decision-making reinforces the findings of 

Gray and Lawrence (2001) and of Hindmarsh (2008) that a top-down approach 

best reflects agricultural policy making in Australia.  

 

The way forward 

 

New participatory governance developments are now emergent in many policy 

areas and at all levels of regulatory procedures ranging from the local to the 

international, especially in areas relating to life sciences technologies (Abels 2007). 

Demonstrating the international scope of such developments was the United 

Nations 7th Global Forum on Reinventing Government held in Vienna in June 2007. 

Topics under discussion included: (1) building trust in government, (2) civil society 

engagement and participation, (3) citizens expectations and trust in the state, (4) 

building trust through transparent governance and information, and (5) building 

trust through public-private partnerships: topics that could equally be applicable to 

the Australian GM food crop regulatory debate. Trust is a complex issue but a key 

one to any social, economic and political relationship because trust must be 

negotiated each and every time a new policy is announced. As Blind (2006) 

argued, if a government agency produces policies that repeatedly lack credibility, 

distrust ensues, and is likely to persist. The OGTR’s regulatory approach poses 

strongly as such an example. 

 

Science and technology policy making has traditionally been the purview of 

experts. Recognising that conflict now exists over the role of science and 

technology in reflexive modernity and that progress at all costs is under question, 
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enhanced public participation has been heralded as the means to solve the conflict 

between democratic ideals and sound science; however, this is not a simple matter 

as the nature and scope of participation is complex. So, what place should lay 

people (for example, farmers) and their views occupy in regulation, especially in 

cases where policy decisions are traditionally reliant upon scientific expertise? In 

becoming reflexive, Beck (1992) argues, publics need to be able to participate in 

risk assessment and risk management if democratic control over scientific and 

technological progress is to be effected. Difficult as this may seem to achieve, and 

bearing in mind Alan Irwin’s (2006) caution that ‘talk’ of public dialogue must move 

beyond ‘mere talk’, a new form of science governance appears needed, as 

Hindmarsh (2008: 268) reinforces. One that embraces ongoing reform of the whole 

regulatory system instead of add-ons to the current regulatory process and allows 

assessment of technological risk to not be limited to science alone but to include 

social, ethical, environmental and economic considerations (Grove-White 2001; 

Munton 2003; Irwin 2006; Wynne 2006). 

 

In the case of farmers and GM food crop regulation, farmers need to be recognised 

as key stakeholders who are the main risk bearers of new GM technology. But 

what do farmers want and how can they be meaningfully included? Clearly there 

are flaws in the current regulatory regime that might benefit from reform in certain 

areas. In this next section I make a number of observations with regard to the 

current regulatory systems in place, which also reflect and build upon 

recommendations made by Schibeci and Harwood (2007) whose work on 

community involvement in biotechnology aligns with my own. 

 

Farmers in my interviews indicated they felt excluded and marginalised in the GM 

policy process; unable to make their voices heard. How then can farmers be 

authentically included in policy making and better included within their 

representative farming organisations at both the state and national levels? A 

primary avenue might be through the formal institutional structure such as that of 

the OGTR, especially regarding the GTR’s interpretation of the GT Act. A critical 

and open discussion of present legislation with key stakeholders could prove a 
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valuable starting point with regard to public participation in gene technology policy 

making. There are a number of potential areas of reform as I discuss below.  

 

Redefining risk in broader terms 

An initial place to begin redesign of the regulatory approach would be for regulatory 

policy actors and their operatives, like the OGTR, to better recognise and consider 

the broad range of stakeholders affected by the introduction of GM food crops and 

their concerns about the introduction of GM food crops, through the adoption of a 

broader concept of risk. This is because economic and marketing issues are a 

primary concern of farmers in conjunction with environmental issues. The narrow 

interpretation of the GT Act by the GTR effectively excludes issues of 

contamination, segregation, and broader social and ecological issues. This is 

because in the GT Act, the concept of risk only includes risk to the health and 

safety of people or to the environment. It does not preclude or rule out other risks 

(see Section 51 of the GT Act). It is all a matter of interpretation. If the GTR were to 

adopt a broader interpretation of risk to include economic and social issues that 

would allow consideration of issues such as contamination, segregation, and 

broader social and ecological issues.  

 

Redefining ‘environment’ in broader terms 

Definitions of terms used in legislation are fundamental to the interpretation of 

regulatory policy. In that sense the definition of ‘environment’ might also be 

broadened. Issues of contamination are a key concern held by farmers but 

farmland is not considered part of the environment as defined by the GT Act; 

however, if it were considered as part of the ‘environment’, it would be protected 

because the GTR has a legislated responsibility to protect biodiversity and variety 

integrity. 

 

Strengthening the precautionary principle 

Another area of concern that could benefit from review is the positioning of the 

precautionary principle, which provides guidance on how to respond to potential 

environmental impact in cases of scientific uncertainty, within the GT Act. Currently 
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it is located in the objects clause of the GT Act weakening its effect. Rather, as 

Rogers-Hayden et al. (2002) have argued, if the precautionary principle were 

placed in the risk assessment and licensing provisions it would be greatly 

strengthened and the principles of ESD upheld.  

 

Strengthening the assessment process 

The assessment of uncertainty and risk employed by the GTR when assessing GM 

crops for commercial release is another regulatory aspect that has been 

questioned. Assessments of the impacts of GM crops on the environment, markets 

and human health have been inadequate (Hindmarsh and Hulsman 2004; Lawson 

and Hindmarsh 2006). It was found that the OGTR has favoured industry and 

allowed biotechnology companies to submit research commissioned by the 

companies; that the research was neither rigorous nor independent; and, that 

much information was withheld from public access on the grounds of commercial in 

confidence, which also amounted to an excuse to avoid transparency (Lawson 

2002; Lawson and Hindmarsh 2006, 2007). Currently, the GTR risk assessment 

process requires no independent review of biotechnology company data, no 

replication of trials, even where results are considered contentious, and no peer 

review to confirm the validity of claims made by licence applicants. Farmers (and 

the public) cannot be expected to place their trust in the claims of industry and 

regulators without independent proof or substantiation. Clearly, there is a need for 

reform in this area, based on my findings. The assessment process could be 

greatly strengthened and public trust (especially of farmers) encouraged if 

independent reviews of biotechnology company data, replication of trials where 

results are considered contentious and peer review to confirm the validity of the 

claims made by licence applicants were to be undertaken for each individual 

application. 

 

Equal standing for gene technology regulatory committees 

To facilitate authentic public (including farmer) participation in regulatory policy, the 

scientific (GTTAC) and non-scientific (GTECCC) gene technology regulatory 

committees must have equal standing and opportunity to consult with the 
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Regulator on each individual license application. Currently, only the GTTAC must 

be consulted by the Regulator and the non-scientific committee(s) has typically 

been ignored. Although the members of the GTTAC are qualified to assess 

technical risks, they may be less able to address social and economic risks. Thus, 

it would be a step towards greater public inclusion in gene technology policy 

making if the GTR were to consult with the GTECCC on non-scientific matters, 

including social, ethical and economic matters for each individual license 

application. 

 

Gene technology regulatory committees must be more representative 

Membership of the non-scientific advisory committee(s) continues not to be open to 

lay members of the public. The Act stipulates only people with expertise in specific 

fields can be appointed, which excludes the involvement of lay people per se. In 

addition, the committee(s) are not representative of diverse interests within the 

community and industry may be overly represented (Gogarty 2005: 447; Salleh 

2006: 401). With much experience of facilitating community engagement in 

Australia, Hartz-Karp (2004) recommends a number of ‘building blocks’ that 

provide opportunities to build trust. Most important is the inclusion of participants 

who are representative of the population to facilitate eliciting a range of views, 

which inevitably changes the focus, especially if industry does not dominate 

membership, of any committee. Even if individual committee members cannot 

resolve a particular issue, the deliberative process can help them understand the 

goals and perspectives of others, and possibly identify some shared values 

(Beierle and Konisky 2000), which can result in better more legitimate decision-

making at the committee level. Thus it seems appropriate to encourage the GTR to 

ensure any non-scientific committee(s) are representative of the community. 

 

Improving communication with the public 

The GTR and the overseeing Gene Technology Ministerial Council need to 

recognise and embrace conflicting viewpoints and differences of opinion, which are 

likely outcomes when policy relates to areas of high uncertainty and risk such as 

GM technology. If policy decisions are to gain legitimacy, enhanced public 



 234

participation in policy process is necessary. Beirle and Konisky (2000) found in 

their US study of public participation in environmental planning that successful 

participation was highly related to good two-way communication between public 

participants and government agencies, as well as obvious government 

commitment to the process. Trust can only be built through fostering 

communication and building relationships between government authorities and 

publics. Excluding social, economic and environmental aspects of gene technology 

from risk assessment acts to reinforce public distrust of government and promotes 

hostility towards experts, and science and technology. The high profile cases in the 

UK of the BSE/CJD disaster (Jasanoff 1997; House of Lords 2000), and provision 

of public information about air pollution (Bush et al. 2001), demonstrate the 

backlash that can occur if the public believe the government have not been honest 

and open, and issues continue to mount or a disaster occurs.  

 

One way to improve transparency and inclusion would be to allow and encourage 

members of all respective committees to communicate with the public about 

committee matters under consideration as well as mechanisms to better facilitate 

deliberative discussion with publics. The committees should have the capacity to 

play a larger advisory role. This is especially relevant to the non-scientific 

committee members who are charged with providing advice to the Regulator and 

Ministerial Council on matters of general concern, policy principles and codes of 

conduct. Here, Hartz-Karp’s (2004) building blocks to encourage engagement 

would prove useful with tasks including: (1) identifying community (for example, 

farmer and consumer) concerns and the implications of such concerns; (2) giving 

serious consideration to differing viewpoints; and (3) consensus building rather 

than adversarial debate. In this way, the Regulator would be provided with better 

information and policy options regarding community concerns. 

 

In Canada, some success has been found with the use of stakeholder advisory 

committees (SACs), with regard to forest management. As McGurk et al. (2006) 

relate, small groups of people were convened to represent the ideas and attitudes 

of a particular group of stakeholders. They found SACs provided ‘ongoing venues 
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for deliberation and dialogue’ as well as opportunities for involvement in public 

relations, information sharing, communication and consultation (McGurk et al. 

2006: 823). There was good evidence of collaborative problem solving. This 

engagement mechanism then offers promise as a useful tool for the OTGR 

committees to gain a better understanding of the issues affecting members of the 

community they are charged to represent and assist with problem solving.  

 

Public trust might also be further improved if the GTR were a statutory authority of 

three (as recommended in the 2000 Senate inquiry) rather than a single individual, 

to aid independence and transparency. This would allow the responsibility for 

decision-making to be spread across three individuals rather than a single person. 

Also, if independence is to be demonstrated, the GTR, whether a single person or 

an authority of three people, should not have close ties to the biotechnology 

industry as the current one has been accused of.  

 

Another potential way for the OTGR to better understand community concerns is to 

make better use of its website to communicate and engage with publics. Schibeci 

and Harwood (2007) argue that information currently provided by the OTGR on its 

website only relates to forthcoming applications and the regulation of gene 

technology and that this is pedestrian. In other words, it is not inviting and does not 

encourage or provide easy avenues for the public to become involved in 

biotechnology policy. The public, in the view of Schibeci and Harwood (2007), are 

treated as ‘consumers of information’ rather than as ‘active’ citizens. The website 

could be better used as a communication platform to demonstrate transparency in 

the policy process and, in turn, build public trust. For example, the current 

Communiqués provide only limited information about the workings of the 

committees. Information such as working papers and meeting agendas might be 

published on the website as well, to provide a more in-depth and broader 

understanding of the workings of the committees. Schibeci and Harwood (2007) 

also make the suggestion that public participation could be generated through a 

discussion forum. In order to be manageable, in a practical sense, such a forum 

might be limited to issues under consideration by the scientific and non-scientific 
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committees. Questions could be submitted to the secretariat of specific OGTR 

committees or individual committee members and their answers published. A 

forum such as this could be useful as an exchange of information by both the 

public and policy makers. 

 

Also of value could be the provision of information about gene technology but as 

Horlick-Jones et al. (2006) in their evaluation of the UK GM Nation? deliberative 

debate caution, the information should not be reduced down to exclude complex 

issues and presented simply as ‘for’ and ‘against’ arguments. Rather any 

information provided by the OGTR would need to be representative of current 

debates both scientific and non-scientific and clearly referenced. Stakeholders 

might be approached to provide material; with its origin clearly labelled. Also, more 

links to other sources of information than is currently provided could be added. 

Previously, Biotechnology Australia was charged with the provision of such 

information but its independence was questionable (see Chapter 3) and it ceased 

operation in June 2008 for reasons not yet transparent. Its website containing 

much pro-GM information about biotechnology is still accessible but not updated. If 

the OGTR website were to be expanded to provide more information to the public 

about gene technology it could aid in transparency and building public trust.  

 

Farmer organisations 

A key finding of this thesis was that farmers did not feel they were well represented 

by their state and national farmer organisations. Such representation is singularly 

important for farmers because there is an underlying assumption by government 

and the public that these organisations speak for farmers. If they do not farmers 

are disempowered in the political process. A notable response has been the 

emergence of the alternative farmer organisation the Network of Concerned 

Farmers, which lobbies on behalf of farmers concerned about the introduction of 

GM food crops in Australia. However, and perhaps not surprisingly, the larger 

traditional farmer organisations remain more influential (despite their memberships 

steadily reducing over recent years). Concerned farmers must be encouraged to 

join their local groups once again and pressure their farm organisation leaders to 
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act in a manner grass roots farmers support if everyday farmers are to regain their 

power. In other words, to demonstrate or legitimate viable representation, these 

organisations need to demonstrate their relevance to grass roots farmers if they 

are to attract their membership and not focus solely on larger farm operations at 

the expense of smaller and mid-sized operators who appear disadvantaged in 

lopsided debates with regard to GMOs, for example. 

 

It might also be valuable for enhanced participatory debate if farmer organisations 

that regulators rely upon to gain representative farmer opinions (for example, the 

National Farmers Federation and the New South Wales Farmers Association) were 

required by policy makers to conduct participatory exercises such as deliberative 

forums amongst farmers from varying backgrounds (and not just restricted to 

members of these organisations). Such engagement would prove any advice they 

offer is an authentic reflection of the needs of farmers across the board. It would 

also be important to conduct such exercises in a way that allowed fair access as 

many farmers are located in isolated areas. New e-democracy technology might 

allow deliberations to be conducted remotely. Perhaps members of Landcare 

groups could be consulted as it provides an existing organisational structure that 

could be accessed by farmer organisations or directly by regulators. 

 

In sum, my reflections aim to assist the authentic inclusion of farmers and more 

broadly the public in GM regulatory policy process and to better include farmers 

within their representative farming organisations. First and foremost, it is the 

existing formal institutional structure of the OGTR that I have addressed to allow 

greater public participation, especially regarding the GTR’s interpretation of the GT 

Act, through redefining ‘risk’ and ‘environment’, strengthening the precautionary 

principle and risk assessment process, providing equal standing for gene 

technology regulatory committees, allowing committees to be more accessible to 

the public, and improving overall communication between the Regulator, gene 

technology committees and the public. Second, I have considered some possible 

ways to better include farmers in farmer organisations and new or innovative ways 



 238

to gather farmer opinions as my research practice demonstrated they are a difficult 

community to access.  

 

Given these conclusions and considerations, which complete my analysis, I now 

turn to linking my analysis back to the research process upon which it was built in a 

reflective exercise as to its overall usefulness, manageability, theoretical frame, 

scope and method. 

 

The Research Process  

 

Reflecting on the manageability of the research project, I have certainly come to 

realise that any research is constrained by time frames and the resources available 

to undertake a research project. In my case, such timeframes were compounded 

by a number of personal challenges including having to move home several times 

in the space of a few years through my partner’s promotions, dealing with serious 

family illness, and transferring from La Trobe University to Griffith University to 

work with the supervisor of my choice. But, in all of this, perhaps the most 

challenging aspect was adjusting to remote study after moving to Central Australia 

from Melbourne in Victoria when my partner was offered a career opportunity in 

Alice Springs. Most recently, with another career opportunity for my partner, we 

have relocated to the Canberra region. 

 

In retrospect, however, there is little I would change in relation to this particular 

research project although in any future projects I will be more cautious of the time 

required to transcribe interviews, costs involved with travelling long distances, 

estimating realistic time frames for conducting surveys due to the unpredictable 

element of coordinating visits with volunteer participants, and the difficulties of 

accessing relatively closed communities. Also, in hindsight, a random sample in 

preference to the purposive sample chosen would have produced results more 

representative of the total farming population (in this case, of canola growers in the 

district, and of canola growers in general). Such information would have been more 
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reliable and rigorous and able to provide a more accurate picture of the views of 

canola farmers. Any future studies would benefit from that approach. 

 

With regard to the theoretical framework, the complex nature of GM policy issues 

and the GM debate in general make it appropriate that the framework spanned 

numerous relevant areas of knowledge including the sociologies of science and 

technology, of environment, and of agriculture, as well as ‘cherry-picking’ ideas 

from stakeholder theory and the public understanding of science. Whilst it was 

useful to incorporate a range of ideas and insights from these theories, it is also a 

concern whether all were given equal consideration. However, GM issues do not fit 

neatly within one discipline and as new technologies develop so to do their 

attendant issues. The topic is ever expanding and I have only focused on one 

small aspect, albeit a highly important one deserving of more depth than it received 

in the time and space constraints for this study. That highlights the need and place 

for more research (as discussed below). 

 

As to the scope of research, in choosing to explore the place of farmers within GM 

regulatory policy processes I was faced with the tasks of investigating the 

institutional policy context, what farmers themselves believed, what institutional 

practices existed to include (and exclude) them, and what policy makers purported 

with regard to their inclusion. I found a number of different methods appropriate to 

collect the relevant information for analysis. After analysing the policy context, I 

conducted interviews with farmers, which provided much rich data although the 

time and organisational effort required accessing them was much greater than 

anticipated.  

 

For my method I combined a case study approach with that of an interpretive 

approach especially informed by grounded theory and policy analysis. That allowed 

me to interrogate multiple sources of information, both documentary and field 

research, involving secondary and primary data. Grounded theory requires the 

researcher to set aside theoretical ideas and allow theory to develop from findings. 

In my experience however, I found this difficult as all prior knowledge gained from 
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reading in any area of interest gives one preconceived ideas; although it was 

informative and insightful to follow ideas and concepts that flowed from the 

interviews with farmers. 

 

My final method was a return to investigation of the policy context following my field 

work and to analyse how GM policy had evolved after that stage. I then applied my 

newly gained understandings to again engage with the extent to which farmers had 

been included in pre-regulatory policy and reviews following the uproar over the 

approval by the GTR of GM canola for widespread commercial release and the 

emergence of farmer activist groups like the Network of Concerned Farmers. This 

was informed by what criticisms emerged about the GT Act, and of how the 

principles underpinning the GT Act had been interpreted by the OGTR, and thus 

how shortfalls in regulation concerning the voices of farmers and their desire to be 

heard might be met in regulatory reform. Overall, I think it worked. So given this 

‘start’ on such an important aspect of the GM debate, where might future research 

go? 

 

Contribution to knowledge and further research 

 

This thesis addresses the knowledge gap both in Australia and internationally 

about farmer perspectives and the central importance of farmers as adopters of 

new technologies in their capacity as producers, and as key stakeholders in the 

GM technology and regulatory debate. It contributes significantly to the topic of the 

place of farmers in biotechnology policy making in Australia and to the 

mechanisms of policy making in that area. This thesis has thus built upon and 

complements an increasing volume of research into biotechnology and society 

studies in Australia albeit not about farmers. It has focused primarily on the role of 

farmers within gene technology regulation and has found that their inclusion has 

indeed been wanting, and as a result has explored ways in which they might be 

better included in policy making. However, given the limitations placed on the 

research by the difficulty and cost of accessing farmer communities, the wide-

ranging nature of biotechnology and its applications in agricultural research, there 
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is a need for greater research more broadly in the area of enhanced public 

participation regarding controversial new technologies and techniques and their 

regulation. 

 

As an empirical exercise this research involved few farmers and could benefit from 

a greater sample size and types of farmers as it was restricted to Australian canola 

farmers. Because farmers in this study were interviewed prior to the approval of 

GM canola it would also be valuable to interview them again downstream, for 

comparative purposes, to discover if their views have changed and why, especially 

in view of the new interest in the development of GM wheat by GM proponents 

(discussed below). 

 

Another area worthy of further attention, as mentioned in Chapter 5, is whether 

gender affects the risk and trust perceptions of farmers about gene technology. 

Gender focused studies in Australia and internationally have shown women to be 

less accepting of new technologies compared to men (for example, Weber et al. 

1995; Norton et al. 1998; Siegrist 2000). However, it did not appear to be a 

significant factor in my study. 

 

Speaking more generally, as discussed in Chapter 2, there is a crisis of public trust 

and confidence in science and government, especially with regard to GM food 

crops (and other controversial life sciences areas such as stem cell technologies, 

bio-nanotechnologies, cloning and so forth). Risk in society has become 

recognised as ever present (Beck 1992) and publics have become both reliant on, 

and critical of, experts to make decisions about new technologies seen to be 

beyond the understanding of lay people. The failure by government to effectively 

involve publics (including farmers) in decision-making reinforces that science and 

expert opinion is valued over public opinion, even though participatory governance 

moves have emerged in many areas, including environmental and natural resource 

management. Regardless of such moves, current GM regulatory policy remains 

resistant to authentic public participation.  
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Further research needs to be undertaken into investigating such resistance and 

ways to open up the regulatory system and incorporate authentic public 

participation. The latter would include assessing the usefulness of various 

participatory approaches and mechanisms including a broader use of consensus 

conferences, stakeholder advisory committees, citizens juries, and social multi-

criteria evaluation (for a detailed list of participatory methods see, Videira et al. 

2006), for what some commentators have argued amounts to a ‘community 

engagement bio-trust model’ to move towards more open and competent 

processes of social management and evaluation (for example, Hindmarsh and 

Abu-Bakar 2007: 503). In this context, the problematical non-participatory 

approach and framework of the OGTR would need deeper investigation to suggest 

a redesign along participatory governance lines that also conforms to ESD 

principles and the better incorporation of ecological ethics so that long-term 

sustainability can be better achieved with the role of farmers in such redesign firmly 

recognised as important. 

 

Finally, another area of productive research is with regard to the effective inclusion 

of everyday farmers in farmer representative organisations in the negotiation of 

controversial areas for farming like the adoption of GM crops. Little research has 

been conducted about Australian farmer organisations although Halpin’s (2003; 

2004) work has informed the issue initially. Changing global economics and the 

current ‘global financial crisis’ will likely impact heavily on farmers. As such, their 

representation remains a key concern with regard to GM food crop regulation and 

further research into the relevance and effectiveness of farmer organisations would 

be valuable as well as ways to attract more farmers to join and influence leadership 

decisions made on behalf of farmers. 

 

Conclusion 

 

Farmers must not remain as ‘lost’ stakeholders, rather they should be ‘found’; that 

is the contention of this study well informed by its findings. Farmers have been 

neglected in the GM debate and need to get due recognition as key stakeholders 
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and be involved at all levels of policy making to ensure inclusion. That would lead 

to better social and environmental governance and responsibility with regard to the 

development and regulation of GM food crops in Australia, and more broadly 

GMOs. This is important as the GM and sustainability debates continue on and 

show no signs of abating. Even as this study moved to closure a major policy turn 

occurred. In mid-2009, a new Western Australian government overturned the 

position of the previous government that had enacted legislation declaring WA a 

GM free state. Western Australia is now supportive of GM agriculture, despite state 

level approval to grow GM crops attracting much debate and media coverage with 

some concerned farmers even holding an unprecedented hunger strike on the 

steps of the WA parliament (Phillips 2009). This provocative event also marked the 

absence of robust debate in the WA Legislative Council as Greens and Labour 

members tried to prevent WA Agriculture and Food Minister, Terry Redman, 

approving GM canola trials (Farmonline 2009b). Furthermore, 12 WA shires 

promptly declared themselves GM free zones (MADGE 2009). At the same time, in 

Canberra, Canadian microbiologist and anti-GM campaigner Shiv Chopra held a 

parliamentary briefing in Canberra urging caution about any introduction of GM 

food crops due to inadequate safety testing by government food authorities (Knight 

2009). New debates were also emergent with GM wheat well on the horizon, 

marked by Monsanto’s 2009 purchase of US wheat germplasm company 

WestBred (Bettles 2009; Monsanto 2009), and with much Australian support from 

grain grower organisations.1 There is also the planned development of GM 

vegetable varieties (broccoli, cauliflower, lettuce and spinach) by Monsanto (US) 

within five years (Farmonline 2009a). Such developments reinforce many of the 

issues discussed in this thesis and deepen ones such as farmer concerns about 

overseas corporate control of Australian commodities, liability issues arising from 

contamination of non-GM crops with GM crops, loss of markets due to consumer 

rejection of GM produce, and loss of farmer autonomy or the choice to grow non-

GM crops free of contamination fears. 

 

In that context, the findings and recommendations of this thesis seek to encourage 

and assist policy makers in future GM regulatory policy making to create a policy 
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structure inclusive of farmers and other publics: a policy structure that better 

incorporates open and competent processes of social management and risk 

evaluation for enhanced social and environmental responsibility that well aligns to 

current international trends of participatory governance for sustainability transitions. 

Simply put, a place must be ‘found’ for the voice of farmers in the GM debate 

sooner rather than later, especially with moves afoot to develop GM wheat. As it is, 

profound issues remain on the agenda and need to be addressed in a satisfactory 

democratic fashion about what risk farmers should bear that affect their livelihoods 

and those of farmers well into the future, as well as to the viability of agricultural 

production, and effective transitions to sustainability. In the end, farmers remain at 

the centre of these issues. 
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Endnotes 
 
1 In mid-2009 Australian grain grower organisations─the Grains Council of Australia, the Grain 

Growers Association and the Pastoralists and Graziers Association of Western Australia─in 
conjunction with other traditional US and Canadian grower organisations including the large and 
influential North American Millers’ Association, endorsed a statement to support biotechnology 
and GM wheat research and development, and encouraged Australian research efforts (Grains 
Council of Australia et al. 2009).  
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Appendix A 
 

Letters sent to prospective participants 
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Letter of invitation to participate in study 
 

 
Date 
 
Dear 
 

Australian canola farmers: risk perceptions and 
farming practice 
 
I am a postgraduate student doing social research at La Trobe University. My 
research is about how farmers make decisions that relate to rural issues and 
risks. 
 
I am particularly interested in your views as you are involved in canola farming. 
 
According to newspaper reports, it seems likely that genetically modified canola 
may be approved for commercial release as early as 2003. For this reason, I 
would like to find out how you will decide whether or not to adopt GM canola 
and what pressures you have to deal with when making your decision.  
 
You are one of a number of growers and their partners who are being asked to 
give their opinion about these issues. Your names were suggested to me 
by…/we met at…/mentioned in a recent media report. I will be telephoning 
you shortly to ask you to be part of my study.  
 
Please read the attached information sheet. If you have any further questions 
regarding this project please contact Anne Parkinson, School of Sociology, La 
Trobe University, Bundoora on telephone (03) 9399 3393 or 0428 334 581 or 
email a.parkinson@latrobe.edu.au  
 
I do hope you and your partner are able to make some time available for this 
research as your opinions are important. 
 
Yours sincerely 
 
 
 
Anne Parkinson 
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Information sheet 
 

 
Information you should know about the study 
 
Title: Australian canola farmers: risk perceptions and farming practice 
 
Researcher: Anne Parkinson, postgraduate student, School of Sociology 
Supervisor: Katy Richmond, School of Sociology 
 
This study is about how farmers make decisions that relate to rural issues and risks. I 
would like to talk to you and your partner for about an hour each and record your 
thoughts and ideas. I would also ask you to fill in some simple written questions that 
should take a further 20 minutes. The questions ask about your farm, the way you farm 
and how you make decisions. 
 
As genetically modified (GM) canola may be approved next year this study will include 
questions about how farmers decide whether or not to adopt GM canola and what 
pressures they have to deal with when making these decisions. 
 
I would like permission to keep a record of your name and address so that I can send 
you a copy of your interview. Your details will be kept separate from any information 
you provide and you will not be identifiable in this information. It will be kept securely at 
the University for 5 years after which it will be destroyed. Any paper records will be 
shredded and any computer or audio records will be erased. 
 
In addition, you will not be identifiable in any publication arising from this research such 
as books, journal articles and conference papers. 
 
Being a part of this study will enable you to voice your opinion about the pressures 
farmers are affected by when making farming decisions. 
 
You are free to withdraw from the project at anytime. You can also request that all 
traces of your participation be removed from the project records provided that this right 
is exercised within four weeks of the completion of your participation in the project. 
 
Any questions regarding this project may be directed to Anne Parkinson, School of 
Sociology, on telephone (03) 9399 3393 or 0428 334 581 or email 
a.parkinson@latrobe.edu.au.  
 
If you have any complaints or queries about the nature of this research, you may 
contact: The Secretary, Faculty Human Ethics Committee, Faculty of Humanities and 
Social Sciences, La Trobe University Victoria 3086 on telephone (03) 9479 3505 or 
email: L.Chai@latrobe.edu.au  
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Informed consent form 
 

 
 
 
 

INFORMED CONSENT 
 
I (the participant) have read (or, where appropriate, have had read to me) and 
understand the information above, and any questions I have asked have been 
answered to my satisfaction. I agree to participate in the project, realising that I 
may physically withdraw from the study at anytime and may request that all 
traces of my participation are deleted from the projects records up to four weeks 
following the completion of my participation in the research. I agree that 
research data provided by me or with my permission during the project may be 
included in a thesis, presented at conferences and published in journals on the 
condition that neither my name nor any other identifying information is used. 
 
 
 
Name of Participant (block letters):______________________________ 
 
 
Signature:____________________________________Date:__________ 
 
 
Researcher: MS ANNE PARKINSON 
 
 
Signature:____________________________________Date:__________ 
 
 
Student Supervisor: MS KATY RICHMOND 
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Confirmation letter 
 

 
 
 
 
 
Date 
 
Dear 
 
Thank you for agreeing to participate in this survey of Australian canola 
growers. I would just like to confirm your interview date and time. As discussed 
it will be 3pm at your home/agreed location on Tuesday July 26 2002. 
 
I would also like to advise you that this is not market research. It is an 
independent project and results will be freely available to all participants. All 
information will be treated in confidence. Your opinion is valuable to me as there 
is currently very little information about how Australian growers feel about 
genetically modified crops. 
 
If you have any questions or concerns in relation to this research please feel 
free to contact me on (03) 9399 3393 or 0428 334 581 or email 
a.parkinson@latrobe.edu.au  
 
 
 
Yours sincerely 
 
 
 
Anne Parkinson 
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Appendix B 
 

Questionnaire and interview schedule 
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Written questionnaire 
 

 
AUSTRALIAN CANOLA FARMERS: RISK PERCEPTIONS AND 
FARMING PRACTICE 
 
 
 
I am interested in understanding how farmers and their partners make decisions 
that relate to rural issues and risks. I am particularly interested in your views as 
you are involved in canola farming. According to newspaper reports it seems 
likely that genetically modified (GM) canola may be approved for commercial 
release as early as 2003. For this reason, I would like to find out how you will 
decide whether or not to adopt GM canola and what issues this raises for you. 
 
As cutting edge science and technology is involved in GM crops, and there has 
been criticism of that approach, the following questions will ask you what you 
think about science and technology in general and what you think about genetic 
modification. They will also ask you for some background information about 
yourself and the farm you are involved in operating. 
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Part 1: Science and Technology  
 
 
This part of the survey lists contrasting views regarding science and technology. 
Please indicate to what extent you agree or disagree with each of the statements by 
circling the most appropriate number. 
 

 
 

1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
For example 
 

 
Sport is important in the Australian way of life 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
1.1 I would like to know how you feel about science and technology in general.  
 
Please circle one number for each statement 

 
 
1. Space shuttle research is important and should 
be continued 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Human organ transplants are not acceptable 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is important we make use of nuclear energy 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. Technology is making our lives healthier 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. Even if it brings no immediate benefits scientific 
research is necessary and should be supported 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
6. Science and technology make our way of life 
change too quickly 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7. New inventions will always overcome problems 
that technology has caused 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
8. Our national prosperity depends on scientific 
development 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
9. Technology has increased environmental 
damage 

 
1 

 
2 
 

 
3 

 
4 

 
5 

 
6 

 
10. Technologists do not care about the human 
consequences of development 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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1.2 The following statements concern your social viewpoint.  
 
 
 
Please indicate to what extent you agree or disagree with each of the 
statements by circling the most appropriate number. 
 

 
 

1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 
 
1. Human beings have the right to use 
nature if they wish 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Science tells us the truth about the world 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. I believe the world should unfold 
according to God’s plan 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. The best way to make a decision is to get 
expert advice 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. The information provided by government 
departments to the public about the risks of 
technology is honest and reliable 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
6. The information provided by industry and  
business to the public about the risks of 
technology is honest and reliable 

 
1 

 
2 

 
3 

 
4 

 
5 
 
 

 
6 

 
7. I prefer to make decisions based on my 
past experiences rather than rely on expert 
forecasts 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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Part 2: Genetic Modification  
 
 
 
Genetic modification or genetic engineering is the altering of the genetic structure of an 
organism. Genes from one organism can be transferred to another organism. For 
example, genes from a pea can be placed in the genetic structure of rice. In some 
cases genes may be removed from an organism completely. The natural barrier 
between species is not considered by genetic engineers to be a problem and foreign 
genes are now being inserted into plants, animals, viruses and bacteria. Specific 
characteristics are selected for and transferred from one organism to another to tailor 
their characteristics. 
 
At present, many scientists say that genetic modification has the potential to reduce 
chemical use in farming, improve yields and make Australia more competitive on 
international markets. Opponents to genetic modification are concerned about the 
effects on the environment (such as ‘genetic pollution’), potential long term health 
problems, economic returns and lack of control of its development. 
 
 
 
 
 
The next group of questions list contrasting views regarding genetic modification. 
Please indicate to what extent you agree or disagree with each of the statements by 
circling the most appropriate number. 
 
 

 
 

1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 
For example 
 
 

 
Sport is important in the Australian way of life 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.1 

 
1. Strongly agree with this view 4. Mildly disagree with this view 
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 

 
Scientists have developed a genetically modified variety of canola which is herbicide 
tolerant using genes from a common soil bacteria. This allows entire crops to be 
sprayed with a broad spectrum herbicide and removes the need for labour intensive 
weeding regimes. 
 

 
 
 
 
 
 

Please circle one number for each question 
 

 
1. Growing canola that is genetically modified in this  
way is completely acceptable 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Release of this genetically modified canola will 
cause environmental damage 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is important to have a variety of canola that can 
withstand herbicide usage and reduce labour 
intensive weeding regimes 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. I would be worried about eating oil derived from  
this genetically modified canola 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. The benefits of this genetically modified canola 
outweigh the risks 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.2 
 

1. Strongly agree with this view 4. Mildly disagree with this view 
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 

 
Research is also being undertaken to develop a variety of canola that is resistant to 
fungal diseases such as Blackleg and Sclerotinia. Anti-fungal genes from a macadamia 
are inserted into the genetic structure of canola to provide fungus resistant properties. 
 

 
 
 

 
Please circle one number for each question 

 
 
1. Growing canola that is genetically modified in this way is 
completely acceptable. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Release of this genetically modified canola will cause 
environmental damage. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is important to have a variety of canola that is resistant 
to fungal diseases such as Blackleg and Sclerotinia 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. I would be worried about eating oil derived from this 
genetically modified canola. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. The benefits of this genetically modified canola outweigh 
the risks. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
 
2.3 
 
 
Canola oil extracted from genetically modified canola plants is considered to contain no 
genetically modified material after it has been processed. 
 
 
 
Please circle one number for each question 

 
 
1. Canola oil extracted from genetically modified canola plants 
is the same as canola oil extracted from conventional canola 
plants 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Canola oil extracted from genetically modified canola plants 
needs to be labelled to include this information for consumers 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.4 

 
1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view 5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 
 
 
Genetic modification has many applications. Foods are not the only products to be 
genetically modified. Genes can be moved between plants, animals, viruses and 
bacteria. 
 
 
 

 
 

 
1. It is acceptable to produce a tomato plant that has had its 
own genetic structure altered in order to grow tomatoes with a 
better flavour. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. It is acceptable to produce cheese using rennet that has 
been genetically modified. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is acceptable to produce wheat that contains a herbicide  
resistance gene from another plant. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. It is acceptable to develop a rose containing genes from 
another plant to produce blue rose petals. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. It is acceptable to add a human gene sequence to pigs to  
produce faster growth and leaner meat. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
6. It is acceptable to develop sheep that are resistant to 
blowfly strike by inserting a gene from a tobacco plant into the 
genes of a sheep. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7. It is acceptable to produce a tomato that contains a gene 
sequence from a fish to prevent softening and increase  
shelf-life. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
8. The benefits of genetic modification outweigh the risks. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.5. Have you used any of the following sources to get information about 
genetic modification in general and have they been useful? (Please circle the 
number that best indicates how useful you found the source of information) 
 

 
1 = Very useful, 2 = Some use, 3 = Useless, 4 = Never used 

Rural Newspapers 
 

1 2 3 4 

Urban newspapers (The Australian, The Age, The Sydney Morning 
Herald, The Herald Sun etc) 
 

1 2 3 4 

Department of Agriculture brochures 
 

1 2 3 4 

Other newsletters or journals (please list) 
 
 
 

1 2 3 4 

Private agronomists or consultants 
 

1 2 3 4 

Department of Agriculture extension officers 
 

1 2 3 4 

Seed merchants (please list) 
 
 
 

1 2 3 4 

Farm chemical company reps (please list the companies) 
 
 
 

1 2 3 4 

Other farmers 
 

1 2 3 4 

Farming organisations (please list) 
 
 
 

1 2 3 4 

Environmental groups (please list) 
 
 
 

1 2 3 4 

Women’s organisations (please list) 
 
 
 

1 2 3 4 

Biotechnology corporations (please list) 
 
 
 

1 2 3 4 

Internet sites 
 

1 2 3 4 

TV/Radio 
 

1 2 3 4 

Other (please specify) 
 
 
 

1 2 3 4 

 



 262

2.6 I would like to know which of the following sources of information you  
trust to give you reliable information about genetic modification. Please rate the 
following organisations in order of importance according to the amount of trust 
you have in them.  
 

 
Please rate then from 1 = Most trust to 10 = Least trust 

 
 
Consumer organisations 

 

 
Seed companies 

 

 
Newspapers/magazines/radio 

 

 
Farm groups or organisations 

 

 
Public authorities (CSIRO, government 
bodies etc) 

 

 
Food processing industry 

 

 
Women’s organisations 

 

 
Biotechnology corporations 

 

 
Environmental organisations 

 

 
Other farmers 

 

 
2.7 I would also like to know what issues in society you are concerned about.  
Please rate the following issues in order of importance according to what you 
are most concerned about. 
 

 
Please rate them from 

1 = Most concerned to 10 = Least concerned 
 
The drug problem  

 

 
The road toll  

 

 
Poverty  

 

 
Preserving the environment 

 

 
Cost of living 

 

 
Level of taxation 

 

 
Border protection 

 

 
Crime and public safety 

 

 
Genetically modified foods 

 

 
Quality medical care 
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Part 3: About you 
 
I would now like to find out a little about you so that I can be certain I have surveyed a 
wide range of people. 
 
 
3.1 What is your sex? (Please circle) 
 

1. Female 2. Male 
 
3.2 What is the postcode of where you live?  
 
3.3 What is your age group? (Please circle) 
 

1. 18 – 24 years 
 

2. 25 – 34 years 
 

3 35 – 44 years 
 

4 45 – 54 years 
 

5 55 – 64 years 
 

6. 65 + years 
 

 
3.4 How many hectares is this farming operation (including leased land and 
sharecropping)? 
 
 
3.5 How many hectares are owned by you and your partner? 
 
 
 
3.6 How many hectares are leased for use as part of this farming operation? 
 
 
 
3.7 How many hectares are used for sharecropping? 
 
 
 
3.8 How long have you been involved in farming? (excluding childhood) 
 
 
 
3.9 How long have you been involved in operating this farm? (excluding childhood)  
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3.10 How many generations (including yours) has this farm been in your family?  
 
 
3.11 On average, over the last 3 years, how many hectares are used to grow canola? 
 
 
 
3.12 Which of the following best describes the current style of farming used on the 
farm? (Please circle) 
 

1. Conventional 
 

2. Organic 
 

3. A mix of conventional and organic 
 

4. Other (please specify) 
_______________________________________________ 

 
 
3.13 Do you see yourself primarily as a farmer? (Please circle) 
 

1. Yes 2. No 
    

 
 
3.14 On average, how many hours per week do you spend working on the farm?  
 
 
3.15 On average, how many hours per week do you spend on domestic household  
duties (including childcare and gardening)?  
 
 
3.16 On average, how many hours per week do you spend working off the farm?  
 
 
3.17 If you work off the farm, what is the main kind of work you do?  
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3.18 Which of the following best describes the approximate equity you and/or your  
partner hold in the farm? (Please circle) 
 

1. Less than 30% 
 

2. 30% - 49% 
 

3. 50% - 74% 
 

4. 75% - 89% 
 

5 90%+ (very little 
debt) 
 

 
3.19 How would you rate the farm’s performance over the last five years? 
(Please circle) 
 

1 Unsatisfactory 
 

2 Satisfactory 
 

3 Very satisfactory 
 

4 Excellent 
 

 
3.20 What is the highest level of education you have received? (Please circle) 
 

1. No formal schooling 
 

2. Completed primary 
 

3. Completed Year 10 
 

4. Completed Year 12 
 

5. Trade or technical 
 

6. Tertiary in agriculture 
 

7. Other tertiary 
 
3.21 Are you currently studying? (Please circle) 
 

1. Yes 2. No 
 
3.22 If you answered Yes to the above, what course are you currently enrolled in? 
 
_____________________________________________________________ 
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Thank you for completing the survey 
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Interview schedule 
 

 

AUSTRALIAN CANOLA FARMERS: RISK PERCEPTIONS AND 
FARMING PRACTICE 

 
Part 1  Background 
 
I’d like to start by asking you some questions about the farm and what is 
produced here. 
 
 
1.1. How would you describe the ownership and basic business structure of the farm?   
(how many involved and their relationships to each other) 
 
 
1.2. I’m interested in what you grow and produce on the farm. So, typically, how much 
is dedicated to livestock and how much to cropping? 
 
 
For example: 
 

Type of crop/stock No of hectares  
(approx) 

% of farm income 
generated (approx) 

Dairy cattle 
 

  

Beef cattle 
 

  

Sheep – meat 
 

  

Sheep – wool 
 

  

Other livestock 
 

  

Canola 
 

  

Wheat 
 

  

Triticale 
 

  

Other grain 
 

  

Other crops – not grain 
 
 

  

 
1.3. Can you tell me why you choose to grow canola? 
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Part 2  Community and Social Standing 
 
I’m interested in how people see themselves and others as fitting into the local 
community. 
 
 
2.1. What do you think of as being your community, can you describe it to me? 
(location  /  boundaries  /  who is included  /  excluded) 
 
 
2.2. How long have you been living in this area? 
 
 
2.3. What is it about this area that makes it a community? (functions  /  institutions) 
 
 
2.4. Are you a member or on the committee of any community groups, women’s’  
organisations or farming groups in your area? If yes, which ones? (CWA, CFA, sports 
club, charity, church, NFF, VFA , Landcare, silo group, community pub etc)  
 
 
2.5. What sorts of things make a person highly regarded in this community? 
(community involvement  /  farming ability  /  wealth) 
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Part 3  Farming Practice 
 
Now, I’d like to talk a bit about how you think about the way things are done on 
this farm 
 
 
3.1. What sort of things do you want to see achieved on the farm? 
 
 
3.2. Has this changed much over the last few years? If so, how and why? 
 
 
3.3. What new things have been tried on the farm in the past and how have they  
worked out? 
 
 
3.4. How do you think about environmental issues – I mean do you think about them 
primarily from a local point of view or from a worldview?  
(probe for what comes first and why) 
 
 
3.5. How would you describe a ‘good’ farmer? 
 
 
3.6. Has this changed much over the last few years? If so, how and why? 
 
 
3.7 How would you describe the farmers in this area? 
 
 
3.8. Are you and your partner typical of the farmers in this area?  
 
 
3.9. Are there some farmers that are generally recognised in this community as being 
‘good’ farmers? If so, why? 
 
 
3.10. Are there any farms that you and your partner keep an eye on to compare with 
this farm? If yes, why?  
 
 
3.11. Are there certain farmers you or your partner would go to for farming advice? If 
yes, why do you feel they can provide sound advice?  
 
 
3.12. Do you feel other farmers in your area look up to you or your partner as a farmer? 
If so, why?  
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Part 4   Decision making 
 
Quite often decisions are made by more than one person in relation to what 
happens on a farm. So I’d like to understand who is involved in the decision 
making on the farm. 
 
 
4.1. Who contributes to decisions and activities on the farm in general? 
(their relationship to the respondent – friends, relatives, advisors, others) 
 
 
4.2. How do they contribute? (do they take a lead in the discussion  /  usually in 
discussion  /  sometimes in discussion  /  rarely involved?) 
 
 
And more specifically, 
 
 
4.3. Who contributes to decisions about cropping? (what  /  where  /  which variety) 
 
 
4.4. Who contributes to decisions about new farming techniques? 
 
 
4.5. Who contributes to decisions about environmental decisions like tree planting  /  
erosion issues  /  salinity? 
 
 
4.6. Who contributes to decisions about financial planning and management? 
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Part 5  Contracts and Inputs 
 
Canola growers often take up contracts nowadays which is why I’m interested in 
your views about contracts and their conditions and whether you feel they are a 
viable option. 
 
 
5.1. What proportion (%) of your farm products are on contract? 
 
 
For example: 
 
 

Type of crop 
 

Type of contract No of hectares 

 
 

  

 
 

  

 
 

  

 
 

  

 
 
 
There are commonly two types of contract. Forward price (FP) whereby a time of 
delivery and a set price are agreed upon and a contract is signed some time after 
sowing and before harvest. Proprietary brand (PB) is where a contract is signed when 
the original seed is purchased, guaranteeing sale to the same seller and maybe a set 
time of delivery. 
 
 
5.2. Do any of these contracts have special conditions attached which relate to using 
specific brands of chemicals, growing the crop in a certain way or grower inspections? 
 
 
5.3. Why did you and/or your partner decide to use/not use contracts? Were any 
incentives offered? (probe for pressure by bank manager/seed producer) 
 
 
5.4. What proportion (%) of the canola grown on the farm comes from canola seed that 
is a proprietary brand as opposed to saved seed? 
 
 
5.5 Has this changed much over the last five years? (increased/decreased) 
 
 
5.6. Why is proprietary brand canola seed used/not used on the farm? 
 
5.7. How do you and/or your partner make decisions whether to use a particular brand 
of canola seed?  (Is it guided by the supplier/recommended lists/other 
growers/local farm organisations/other things?) 
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5.8. Which brand(s) were used last season on the farm?  
 
 
5.9. Do you tend to stick with the same brand or change regularly? 
 
 
5.10. If you use herbicide, how do you and/or your partner make decisions whether to 
use a particular brand of herbicide ?  (Is it guided by the supplier/recommended 
lists/other growers/local farm organisations/other things?) 
 
 
5.11. Which brand(s) were used last season on the farm?  
 
 
5.12. Do you tend to stick with the same brand or change regularly? 
 
 
5.13. How often is the canola usually sprayed in a season? 
 
 
5.14. Has this changed much over the last five years? (increased/decreased) 
 
 
5.15. In other surveys, farmers have often said they felt like they were on a ‘treadmill’, 
and that they had no choice but to continue intensive farming. Is it like that on this 
farm? 
 
 
5.16. What sort of changes, if any, would you like to see to this situation? 
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Part 6  Issues Off the Farm 
 
Government policy and industry action, both within Australia and worldwide, 
impact on farmers. I’d like to know what you think about current policies in 
relation to trade and agriculture. 
 
 
6.1. What do you think should happen off farm to improve the long term  
prospects for farmers in this area? (govt policy/industry action) 
 
 
6.2. Do you believe there is anything farmers can do to change things? If yes, what sort 
of things? 
 
 
6.3. What sorts of things do you think limit what farmers can do? 
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Part 7  Genetic Modification 
 
Genetic modification is a new technology that allows traits such as herbicide 
resistance to be incorporated into canola plants. As it seems likely that GM 
canola could be approved for commercial release as early as 2003 I’d like to 
know your views on this and how you will relate to this new technology. 
 
 
 
7.1. Who do you feel you can trust to give you reliable information about GM crops and 
the whole GM process in general?  (probe for reasons why) 
 
 
7.2. Who do you feel comfortable discussing the issues with? 
 
 
7.3. Can you tell me what you think are the pros and cons of growing GM canola? 
(probe for environmental/power of TNCs/public acceptance/economic) 
 
 
7.4. Do you have any concerns about growing GM canola on your own farm?  
 
 
7.5. Do you have any concerns about neighbouring farmers growing GM canola on 
their farms? 
 
 
7.6. Do you know if any GM canola trials have been carried out in this area? 
 
 
7.7. Have you, or anyone you know, actually grown GM canola as a trial? If so, have  
you discussed it with them and/or learned anything valuable? 
 
 
7.8. Do you know if any farmers in this area are planning to grow GM canola on their 
farms when it is released for commercial use? 
 
 
7.9. Do you know what the general consensus of opinion is in your community? (Are 
they for or against GM canola / have any community meetings been held / have 
they been involved in them?) 
 
 
7.10. Have you felt particular people or groups are pressuring you and/or your partner 
one way or the other in relation to growing GM canola? Please explain (local 
community/anti groups/pro groups) 
 
 
7.11. Do you think your attitude towards genetic modification has changed in the last 
few years? If so, in what way? 
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7.12. Have you and/or your partner decided whether you will grow GM canola? If so, 
will you grow/not grow it?  
 
 
7.13. If GM canola is approved and Australian farmers grow it, what impact do you 
think it will have on the Australian rural economy? (probe for - is it good for trade / 
will it make Aust canola growers more competitive in world markets) 
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Part 8  Succession 
 
I’m also interested in how you view the future of farming in your area and what 
issues future generations will have to face. 
 
 
8.1. Do you have any children? How old are they? 
 
 
8.2. Do you expect your children to carry on farming after you leave/retire from  
the farm?  
 
 
8.3. How long do you plan to stay on the farm? (indefinitely/until retirement/until the 
children have grown up/for a short time while we look for something else) 
 
 
8.4. What do you think will be the major issues the next generation of farmers will have 
to deal with? 
 
 
 
 
Conclusion 
 
Are there any other comments you would like to make in relation to what we have been 
discussing? 
 
Well that’s the end of the questions and I’ll send you a copy of the transcript so you can 
read it and advise me if there are any parts you wish to remove. Do you have an 
email address I could use to contact you or shall I post it? Can you write it down 
for me? 
 
I’m thinking of holding a focus group at some stage to discuss some of the issues we 
have covered. Would you be interested in coming? 
 
 
Can I contact you again in the future? 
 
Would you like a copy of my results when I have written them up? 
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Appendix C
Recruitment map of Wagga Wagga participants via 4 separate sources

1
Request for recruits 
placed on Partners in 
Grain bulletin board

1
Request for recruits 
placed on Partners in 
Grain bulletin board

Interview x 1 Man 
(16/7/02)
Interview x 1 Woman 
(28/07/02)

Interview x 1 Man 
(16/7/02)
Interview x 1 Woman 
(28/07/02) Interview x 1 Man

(28/07/02 & Written Q 
only x 1 woman 
(Mother ill)

Interview x 1 Man
(28/07/02 & Written Q 
only x 1 woman 
(Mother ill)

Refusal x 2 due to new 
baby (22/07/02)
Refusal x 2 due to new 
baby (22/07/02)

Interview x 2(15/07/02)Interview x 2(15/07/02)

Interview x 1 man
(14/07/02) & Refusal x 
1 woman due to lack 
of knowledge

Interview x 1 man
(14/07/02) & Refusal x 
1 woman due to lack 
of knowledge

Interview x 2(29/07/02)Interview x 2(29/07/02)

Interview x 2(21/07/02)Interview x 2(21/07/02)

Interview x 2(15/07/02)Interview x 2(15/07/02)

Interview x 2(20/07/02)Interview x 2(20/07/02)

Interview x 2(18/07/02)Interview x 2(18/07/02)

Interview x 2(27/07/02)Interview x 2(27/07/02)

Interview x 2(29/07/02)Interview x 2(29/07/02)Interview x 2(23/07/02)Interview x 2(23/07/02) Interview x 2(28/07/02)Interview x 2(28/07/02)

2
NSW Farmers 
Association web site

4
Organic Farmers 
Association

3
Rural Newspapers

3
Rural Newspapers

Interview x 2(24/08/02)

Interview x 1 man
(24/08/02) & Refusal x 1 
woman due to lack of 
knowledge

Interview x 2(24/08/02)

Interview x 2(30/07/02)Interview x 2(30/07/02)

Interview x 1 single man 
(30/07/02)
Interview x 1 single man 
(30/07/02)

Interview x 2(30/07/02)Interview x 2(30/07/02)

Organic farmer but not 
canola

Interview x 2(22/07/02)
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Appendix C
Recruitment map of Albury participants via 4 separate sources

1
Personal friend who 
lives in Albury but is 
not a farmer.

1
Personal friend who 
lives in Albury but is 
not a farmer.

Farming couple who 
live in Albury but do 
not grow canola

Farming couple who 
live in Albury but do 
not grow canola

Refusal x 2 due to lack of 
time 17/08/02
Refusal x 2 due to lack of 
time 17/08/02

Interview x 2(17/08/02)Interview x 2(17/08/02)

Interview x 2(2/09/02)Interview x 2(2/09/02)

Interview x 2(19/08/02)Interview x 2(19/08/02)

Interview x 2(17/08/02)Interview x 2(17/08/02)

2
Personal friend who 
grew up in Albury and 
now lives in 
Melbourne

4
Organic Farmers 
Association

3
Academic colleague at 
La Trobe Wodonga

3
Academic colleague at 
La Trobe Wodonga

Interview x 2(19/08/02)

Interview x 1 man
(16/09/02) & Written Q 
only x 1 woman (social 
obligations)

Interview x 2(25/08/02)

Interview x 2(2/09/02)Interview x 2(2/09/02)

Interview x 1 man 
(16/09/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(17/08/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(17/08/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(2/09/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(2/09/02) & written Q only 
x 1 woman (social 
obligations)
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Letter of invitation to participate in study 
 

 
Date 
 
Dear 
 

Australian canola farmers: risk perceptions and 
farming practice 
 
I am a postgraduate student doing social research at La Trobe University. My 
research is about how farmers make decisions that relate to rural issues and 
risks. 
 
I am particularly interested in your views as you are involved in canola farming. 
 
According to newspaper reports, it seems likely that genetically modified canola 
may be approved for commercial release as early as 2003. For this reason, I 
would like to find out how you will decide whether or not to adopt GM canola 
and what pressures you have to deal with when making your decision.  
 
You are one of a number of growers and their partners who are being asked to 
give their opinion about these issues. Your names were suggested to me 
by…/we met at…/mentioned in a recent media report. I will be telephoning 
you shortly to ask you to be part of my study.  
 
Please read the attached information sheet. If you have any further questions 
regarding this project please contact Anne Parkinson, School of Sociology, La 
Trobe University, Bundoora on telephone (03) 9399 3393 or 0428 334 581 or 
email a.parkinson@latrobe.edu.au  
 
I do hope you and your partner are able to make some time available for this 
research as your opinions are important. 
 
Yours sincerely 
 
 
 
Anne Parkinson 
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Information sheet 
 

 
Information you should know about the study 
 
Title: Australian canola farmers: risk perceptions and farming practice 
 
Researcher: Anne Parkinson, postgraduate student, School of Sociology 
Supervisor: Katy Richmond, School of Sociology 
 
This study is about how farmers make decisions that relate to rural issues and risks. I 
would like to talk to you and your partner for about an hour each and record your 
thoughts and ideas. I would also ask you to fill in some simple written questions that 
should take a further 20 minutes. The questions ask about your farm, the way you farm 
and how you make decisions. 
 
As genetically modified (GM) canola may be approved next year this study will include 
questions about how farmers decide whether or not to adopt GM canola and what 
pressures they have to deal with when making these decisions. 
 
I would like permission to keep a record of your name and address so that I can send 
you a copy of your interview. Your details will be kept separate from any information 
you provide and you will not be identifiable in this information. It will be kept securely at 
the University for 5 years after which it will be destroyed. Any paper records will be 
shredded and any computer or audio records will be erased. 
 
In addition, you will not be identifiable in any publication arising from this research such 
as books, journal articles and conference papers. 
 
Being a part of this study will enable you to voice your opinion about the pressures 
farmers are affected by when making farming decisions. 
 
You are free to withdraw from the project at anytime. You can also request that all 
traces of your participation be removed from the project records provided that this right 
is exercised within four weeks of the completion of your participation in the project. 
 
Any questions regarding this project may be directed to Anne Parkinson, School of 
Sociology, on telephone (03) 9399 3393 or 0428 334 581 or email 
a.parkinson@latrobe.edu.au.  
 
If you have any complaints or queries about the nature of this research, you may 
contact: The Secretary, Faculty Human Ethics Committee, Faculty of Humanities and 
Social Sciences, La Trobe University Victoria 3086 on telephone (03) 9479 3505 or 
email: L.Chai@latrobe.edu.au  
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Informed consent form 
 

 
 
 
 

INFORMED CONSENT 
 
I (the participant) have read (or, where appropriate, have had read to me) and 
understand the information above, and any questions I have asked have been 
answered to my satisfaction. I agree to participate in the project, realising that I 
may physically withdraw from the study at anytime and may request that all 
traces of my participation are deleted from the projects records up to four weeks 
following the completion of my participation in the research. I agree that 
research data provided by me or with my permission during the project may be 
included in a thesis, presented at conferences and published in journals on the 
condition that neither my name nor any other identifying information is used. 
 
 
 
Name of Participant (block letters):______________________________ 
 
 
Signature:____________________________________Date:__________ 
 
 
Researcher: MS ANNE PARKINSON 
 
 
Signature:____________________________________Date:__________ 
 
 
Student Supervisor: MS KATY RICHMOND 
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Confirmation letter 
 

 
 
 
 
 
Date 
 
Dear 
 
Thank you for agreeing to participate in this survey of Australian canola 
growers. I would just like to confirm your interview date and time. As discussed 
it will be 3pm at your home/agreed location on Tuesday July 26 2002. 
 
I would also like to advise you that this is not market research. It is an 
independent project and results will be freely available to all participants. All 
information will be treated in confidence. Your opinion is valuable to me as there 
is currently very little information about how Australian growers feel about 
genetically modified crops. 
 
If you have any questions or concerns in relation to this research please feel 
free to contact me on (03) 9399 3393 or 0428 334 581 or email 
a.parkinson@latrobe.edu.au  
 
 
 
Yours sincerely 
 
 
 
Anne Parkinson 
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Appendix B 
 

Questionnaire and interview schedule 
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Written questionnaire 
 

 
AUSTRALIAN CANOLA FARMERS: RISK PERCEPTIONS AND 
FARMING PRACTICE 
 
 
 
I am interested in understanding how farmers and their partners make decisions 
that relate to rural issues and risks. I am particularly interested in your views as 
you are involved in canola farming. According to newspaper reports it seems 
likely that genetically modified (GM) canola may be approved for commercial 
release as early as 2003. For this reason, I would like to find out how you will 
decide whether or not to adopt GM canola and what issues this raises for you. 
 
As cutting edge science and technology is involved in GM crops, and there has 
been criticism of that approach, the following questions will ask you what you 
think about science and technology in general and what you think about genetic 
modification. They will also ask you for some background information about 
yourself and the farm you are involved in operating. 
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Part 1: Science and Technology  
 
 
This part of the survey lists contrasting views regarding science and technology. 
Please indicate to what extent you agree or disagree with each of the statements by 
circling the most appropriate number. 
 

 
 

1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
For example 
 

 
Sport is important in the Australian way of life 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
1.1 I would like to know how you feel about science and technology in general.  
 
Please circle one number for each statement 

 
 
1. Space shuttle research is important and should 
be continued 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Human organ transplants are not acceptable 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is important we make use of nuclear energy 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. Technology is making our lives healthier 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. Even if it brings no immediate benefits scientific 
research is necessary and should be supported 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
6. Science and technology make our way of life 
change too quickly 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7. New inventions will always overcome problems 
that technology has caused 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
8. Our national prosperity depends on scientific 
development 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
9. Technology has increased environmental 
damage 

 
1 

 
2 
 

 
3 

 
4 

 
5 

 
6 

 
10. Technologists do not care about the human 
consequences of development 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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1.2 The following statements concern your social viewpoint.  
 
 
 
Please indicate to what extent you agree or disagree with each of the 
statements by circling the most appropriate number. 
 

 
 

1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 
 
1. Human beings have the right to use 
nature if they wish 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Science tells us the truth about the world 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. I believe the world should unfold 
according to God’s plan 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. The best way to make a decision is to get 
expert advice 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. The information provided by government 
departments to the public about the risks of 
technology is honest and reliable 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
6. The information provided by industry and  
business to the public about the risks of 
technology is honest and reliable 

 
1 

 
2 

 
3 

 
4 

 
5 
 
 

 
6 

 
7. I prefer to make decisions based on my 
past experiences rather than rely on expert 
forecasts 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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Part 2: Genetic Modification  
 
 
 
Genetic modification or genetic engineering is the altering of the genetic structure of an 
organism. Genes from one organism can be transferred to another organism. For 
example, genes from a pea can be placed in the genetic structure of rice. In some 
cases genes may be removed from an organism completely. The natural barrier 
between species is not considered by genetic engineers to be a problem and foreign 
genes are now being inserted into plants, animals, viruses and bacteria. Specific 
characteristics are selected for and transferred from one organism to another to tailor 
their characteristics. 
 
At present, many scientists say that genetic modification has the potential to reduce 
chemical use in farming, improve yields and make Australia more competitive on 
international markets. Opponents to genetic modification are concerned about the 
effects on the environment (such as ‘genetic pollution’), potential long term health 
problems, economic returns and lack of control of its development. 
 
 
 
 
 
The next group of questions list contrasting views regarding genetic modification. 
Please indicate to what extent you agree or disagree with each of the statements by 
circling the most appropriate number. 
 
 

 
 

1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 
For example 
 
 

 
Sport is important in the Australian way of life 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.1 

 
1. Strongly agree with this view 4. Mildly disagree with this view 
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 

 
Scientists have developed a genetically modified variety of canola which is herbicide 
tolerant using genes from a common soil bacteria. This allows entire crops to be 
sprayed with a broad spectrum herbicide and removes the need for labour intensive 
weeding regimes. 
 

 
 
 
 
 
 

Please circle one number for each question 
 

 
1. Growing canola that is genetically modified in this  
way is completely acceptable 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Release of this genetically modified canola will 
cause environmental damage 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is important to have a variety of canola that can 
withstand herbicide usage and reduce labour 
intensive weeding regimes 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. I would be worried about eating oil derived from  
this genetically modified canola 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. The benefits of this genetically modified canola 
outweigh the risks 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.2 
 

1. Strongly agree with this view 4. Mildly disagree with this view 
2. Agree with this view  5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 

 
Research is also being undertaken to develop a variety of canola that is resistant to 
fungal diseases such as Blackleg and Sclerotinia. Anti-fungal genes from a macadamia 
are inserted into the genetic structure of canola to provide fungus resistant properties. 
 

 
 
 

 
Please circle one number for each question 

 
 
1. Growing canola that is genetically modified in this way is 
completely acceptable. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Release of this genetically modified canola will cause 
environmental damage. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is important to have a variety of canola that is resistant 
to fungal diseases such as Blackleg and Sclerotinia 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. I would be worried about eating oil derived from this 
genetically modified canola. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. The benefits of this genetically modified canola outweigh 
the risks. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
 
2.3 
 
 
Canola oil extracted from genetically modified canola plants is considered to contain no 
genetically modified material after it has been processed. 
 
 
 
Please circle one number for each question 

 
 
1. Canola oil extracted from genetically modified canola plants 
is the same as canola oil extracted from conventional canola 
plants 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. Canola oil extracted from genetically modified canola plants 
needs to be labelled to include this information for consumers 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 



 260

 
2.4 

 
1. Strongly agree with this view 4. Mildly disagree with this view  
2. Agree with this view 5. Disagree with this view  
3. Mildly agree with this view  6. Strongly disagree with this view  

 
 
 
 
Genetic modification has many applications. Foods are not the only products to be 
genetically modified. Genes can be moved between plants, animals, viruses and 
bacteria. 
 
 
 

 
 

 
1. It is acceptable to produce a tomato plant that has had its 
own genetic structure altered in order to grow tomatoes with a 
better flavour. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
2. It is acceptable to produce cheese using rennet that has 
been genetically modified. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
3. It is acceptable to produce wheat that contains a herbicide  
resistance gene from another plant. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
4. It is acceptable to develop a rose containing genes from 
another plant to produce blue rose petals. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
5. It is acceptable to add a human gene sequence to pigs to  
produce faster growth and leaner meat. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
6. It is acceptable to develop sheep that are resistant to 
blowfly strike by inserting a gene from a tobacco plant into the 
genes of a sheep. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7. It is acceptable to produce a tomato that contains a gene 
sequence from a fish to prevent softening and increase  
shelf-life. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
8. The benefits of genetic modification outweigh the risks. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 
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2.5. Have you used any of the following sources to get information about 
genetic modification in general and have they been useful? (Please circle the 
number that best indicates how useful you found the source of information) 
 

 
1 = Very useful, 2 = Some use, 3 = Useless, 4 = Never used 

Rural Newspapers 
 

1 2 3 4 

Urban newspapers (The Australian, The Age, The Sydney Morning 
Herald, The Herald Sun etc) 
 

1 2 3 4 

Department of Agriculture brochures 
 

1 2 3 4 

Other newsletters or journals (please list) 
 
 
 

1 2 3 4 

Private agronomists or consultants 
 

1 2 3 4 

Department of Agriculture extension officers 
 

1 2 3 4 

Seed merchants (please list) 
 
 
 

1 2 3 4 

Farm chemical company reps (please list the companies) 
 
 
 

1 2 3 4 

Other farmers 
 

1 2 3 4 

Farming organisations (please list) 
 
 
 

1 2 3 4 

Environmental groups (please list) 
 
 
 

1 2 3 4 

Women’s organisations (please list) 
 
 
 

1 2 3 4 

Biotechnology corporations (please list) 
 
 
 

1 2 3 4 

Internet sites 
 

1 2 3 4 

TV/Radio 
 

1 2 3 4 

Other (please specify) 
 
 
 

1 2 3 4 
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2.6 I would like to know which of the following sources of information you  
trust to give you reliable information about genetic modification. Please rate the 
following organisations in order of importance according to the amount of trust 
you have in them.  
 

 
Please rate then from 1 = Most trust to 10 = Least trust 

 
 
Consumer organisations 

 

 
Seed companies 

 

 
Newspapers/magazines/radio 

 

 
Farm groups or organisations 

 

 
Public authorities (CSIRO, government 
bodies etc) 

 

 
Food processing industry 

 

 
Women’s organisations 

 

 
Biotechnology corporations 

 

 
Environmental organisations 

 

 
Other farmers 

 

 
2.7 I would also like to know what issues in society you are concerned about.  
Please rate the following issues in order of importance according to what you 
are most concerned about. 
 

 
Please rate them from 

1 = Most concerned to 10 = Least concerned 
 
The drug problem  

 

 
The road toll  

 

 
Poverty  

 

 
Preserving the environment 

 

 
Cost of living 

 

 
Level of taxation 

 

 
Border protection 

 

 
Crime and public safety 

 

 
Genetically modified foods 

 

 
Quality medical care 
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Part 3: About you 
 
I would now like to find out a little about you so that I can be certain I have surveyed a 
wide range of people. 
 
 
3.1 What is your sex? (Please circle) 
 

1. Female 2. Male 
 
3.2 What is the postcode of where you live?  
 
3.3 What is your age group? (Please circle) 
 

1. 18 – 24 years 
 

2. 25 – 34 years 
 

3 35 – 44 years 
 

4 45 – 54 years 
 

5 55 – 64 years 
 

6. 65 + years 
 

 
3.4 How many hectares is this farming operation (including leased land and 
sharecropping)? 
 
 
3.5 How many hectares are owned by you and your partner? 
 
 
 
3.6 How many hectares are leased for use as part of this farming operation? 
 
 
 
3.7 How many hectares are used for sharecropping? 
 
 
 
3.8 How long have you been involved in farming? (excluding childhood) 
 
 
 
3.9 How long have you been involved in operating this farm? (excluding childhood)  
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3.10 How many generations (including yours) has this farm been in your family?  
 
 
3.11 On average, over the last 3 years, how many hectares are used to grow canola? 
 
 
 
3.12 Which of the following best describes the current style of farming used on the 
farm? (Please circle) 
 

1. Conventional 
 

2. Organic 
 

3. A mix of conventional and organic 
 

4. Other (please specify) 
_______________________________________________ 

 
 
3.13 Do you see yourself primarily as a farmer? (Please circle) 
 

1. Yes 2. No 
    

 
 
3.14 On average, how many hours per week do you spend working on the farm?  
 
 
3.15 On average, how many hours per week do you spend on domestic household  
duties (including childcare and gardening)?  
 
 
3.16 On average, how many hours per week do you spend working off the farm?  
 
 
3.17 If you work off the farm, what is the main kind of work you do?  
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3.18 Which of the following best describes the approximate equity you and/or your  
partner hold in the farm? (Please circle) 
 

1. Less than 30% 
 

2. 30% - 49% 
 

3. 50% - 74% 
 

4. 75% - 89% 
 

5 90%+ (very little 
debt) 
 

 
3.19 How would you rate the farm’s performance over the last five years? 
(Please circle) 
 

1 Unsatisfactory 
 

2 Satisfactory 
 

3 Very satisfactory 
 

4 Excellent 
 

 
3.20 What is the highest level of education you have received? (Please circle) 
 

1. No formal schooling 
 

2. Completed primary 
 

3. Completed Year 10 
 

4. Completed Year 12 
 

5. Trade or technical 
 

6. Tertiary in agriculture 
 

7. Other tertiary 
 
3.21 Are you currently studying? (Please circle) 
 

1. Yes 2. No 
 
3.22 If you answered Yes to the above, what course are you currently enrolled in? 
 
_____________________________________________________________ 
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Thank you for completing the survey 
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Interview schedule 
 

 

AUSTRALIAN CANOLA FARMERS: RISK PERCEPTIONS AND 
FARMING PRACTICE 

 
Part 1  Background 
 
I’d like to start by asking you some questions about the farm and what is 
produced here. 
 
 
1.1. How would you describe the ownership and basic business structure of the farm?   
(how many involved and their relationships to each other) 
 
 
1.2. I’m interested in what you grow and produce on the farm. So, typically, how much 
is dedicated to livestock and how much to cropping? 
 
 
For example: 
 

Type of crop/stock No of hectares  
(approx) 

% of farm income 
generated (approx) 

Dairy cattle 
 

  

Beef cattle 
 

  

Sheep – meat 
 

  

Sheep – wool 
 

  

Other livestock 
 

  

Canola 
 

  

Wheat 
 

  

Triticale 
 

  

Other grain 
 

  

Other crops – not grain 
 
 

  

 
1.3. Can you tell me why you choose to grow canola? 
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Part 2  Community and Social Standing 
 
I’m interested in how people see themselves and others as fitting into the local 
community. 
 
 
2.1. What do you think of as being your community, can you describe it to me? 
(location  /  boundaries  /  who is included  /  excluded) 
 
 
2.2. How long have you been living in this area? 
 
 
2.3. What is it about this area that makes it a community? (functions  /  institutions) 
 
 
2.4. Are you a member or on the committee of any community groups, women’s’  
organisations or farming groups in your area? If yes, which ones? (CWA, CFA, sports 
club, charity, church, NFF, VFA , Landcare, silo group, community pub etc)  
 
 
2.5. What sorts of things make a person highly regarded in this community? 
(community involvement  /  farming ability  /  wealth) 
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Part 3  Farming Practice 
 
Now, I’d like to talk a bit about how you think about the way things are done on 
this farm 
 
 
3.1. What sort of things do you want to see achieved on the farm? 
 
 
3.2. Has this changed much over the last few years? If so, how and why? 
 
 
3.3. What new things have been tried on the farm in the past and how have they  
worked out? 
 
 
3.4. How do you think about environmental issues – I mean do you think about them 
primarily from a local point of view or from a worldview?  
(probe for what comes first and why) 
 
 
3.5. How would you describe a ‘good’ farmer? 
 
 
3.6. Has this changed much over the last few years? If so, how and why? 
 
 
3.7 How would you describe the farmers in this area? 
 
 
3.8. Are you and your partner typical of the farmers in this area?  
 
 
3.9. Are there some farmers that are generally recognised in this community as being 
‘good’ farmers? If so, why? 
 
 
3.10. Are there any farms that you and your partner keep an eye on to compare with 
this farm? If yes, why?  
 
 
3.11. Are there certain farmers you or your partner would go to for farming advice? If 
yes, why do you feel they can provide sound advice?  
 
 
3.12. Do you feel other farmers in your area look up to you or your partner as a farmer? 
If so, why?  
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Part 4   Decision making 
 
Quite often decisions are made by more than one person in relation to what 
happens on a farm. So I’d like to understand who is involved in the decision 
making on the farm. 
 
 
4.1. Who contributes to decisions and activities on the farm in general? 
(their relationship to the respondent – friends, relatives, advisors, others) 
 
 
4.2. How do they contribute? (do they take a lead in the discussion  /  usually in 
discussion  /  sometimes in discussion  /  rarely involved?) 
 
 
And more specifically, 
 
 
4.3. Who contributes to decisions about cropping? (what  /  where  /  which variety) 
 
 
4.4. Who contributes to decisions about new farming techniques? 
 
 
4.5. Who contributes to decisions about environmental decisions like tree planting  /  
erosion issues  /  salinity? 
 
 
4.6. Who contributes to decisions about financial planning and management? 
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Part 5  Contracts and Inputs 
 
Canola growers often take up contracts nowadays which is why I’m interested in 
your views about contracts and their conditions and whether you feel they are a 
viable option. 
 
 
5.1. What proportion (%) of your farm products are on contract? 
 
 
For example: 
 
 

Type of crop 
 

Type of contract No of hectares 

 
 

  

 
 

  

 
 

  

 
 

  

 
 
 
There are commonly two types of contract. Forward price (FP) whereby a time of 
delivery and a set price are agreed upon and a contract is signed some time after 
sowing and before harvest. Proprietary brand (PB) is where a contract is signed when 
the original seed is purchased, guaranteeing sale to the same seller and maybe a set 
time of delivery. 
 
 
5.2. Do any of these contracts have special conditions attached which relate to using 
specific brands of chemicals, growing the crop in a certain way or grower inspections? 
 
 
5.3. Why did you and/or your partner decide to use/not use contracts? Were any 
incentives offered? (probe for pressure by bank manager/seed producer) 
 
 
5.4. What proportion (%) of the canola grown on the farm comes from canola seed that 
is a proprietary brand as opposed to saved seed? 
 
 
5.5 Has this changed much over the last five years? (increased/decreased) 
 
 
5.6. Why is proprietary brand canola seed used/not used on the farm? 
 
5.7. How do you and/or your partner make decisions whether to use a particular brand 
of canola seed?  (Is it guided by the supplier/recommended lists/other 
growers/local farm organisations/other things?) 
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5.8. Which brand(s) were used last season on the farm?  
 
 
5.9. Do you tend to stick with the same brand or change regularly? 
 
 
5.10. If you use herbicide, how do you and/or your partner make decisions whether to 
use a particular brand of herbicide ?  (Is it guided by the supplier/recommended 
lists/other growers/local farm organisations/other things?) 
 
 
5.11. Which brand(s) were used last season on the farm?  
 
 
5.12. Do you tend to stick with the same brand or change regularly? 
 
 
5.13. How often is the canola usually sprayed in a season? 
 
 
5.14. Has this changed much over the last five years? (increased/decreased) 
 
 
5.15. In other surveys, farmers have often said they felt like they were on a ‘treadmill’, 
and that they had no choice but to continue intensive farming. Is it like that on this 
farm? 
 
 
5.16. What sort of changes, if any, would you like to see to this situation? 
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Part 6  Issues Off the Farm 
 
Government policy and industry action, both within Australia and worldwide, 
impact on farmers. I’d like to know what you think about current policies in 
relation to trade and agriculture. 
 
 
6.1. What do you think should happen off farm to improve the long term  
prospects for farmers in this area? (govt policy/industry action) 
 
 
6.2. Do you believe there is anything farmers can do to change things? If yes, what sort 
of things? 
 
 
6.3. What sorts of things do you think limit what farmers can do? 
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Part 7  Genetic Modification 
 
Genetic modification is a new technology that allows traits such as herbicide 
resistance to be incorporated into canola plants. As it seems likely that GM 
canola could be approved for commercial release as early as 2003 I’d like to 
know your views on this and how you will relate to this new technology. 
 
 
 
7.1. Who do you feel you can trust to give you reliable information about GM crops and 
the whole GM process in general?  (probe for reasons why) 
 
 
7.2. Who do you feel comfortable discussing the issues with? 
 
 
7.3. Can you tell me what you think are the pros and cons of growing GM canola? 
(probe for environmental/power of TNCs/public acceptance/economic) 
 
 
7.4. Do you have any concerns about growing GM canola on your own farm?  
 
 
7.5. Do you have any concerns about neighbouring farmers growing GM canola on 
their farms? 
 
 
7.6. Do you know if any GM canola trials have been carried out in this area? 
 
 
7.7. Have you, or anyone you know, actually grown GM canola as a trial? If so, have  
you discussed it with them and/or learned anything valuable? 
 
 
7.8. Do you know if any farmers in this area are planning to grow GM canola on their 
farms when it is released for commercial use? 
 
 
7.9. Do you know what the general consensus of opinion is in your community? (Are 
they for or against GM canola / have any community meetings been held / have 
they been involved in them?) 
 
 
7.10. Have you felt particular people or groups are pressuring you and/or your partner 
one way or the other in relation to growing GM canola? Please explain (local 
community/anti groups/pro groups) 
 
 
7.11. Do you think your attitude towards genetic modification has changed in the last 
few years? If so, in what way? 
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7.12. Have you and/or your partner decided whether you will grow GM canola? If so, 
will you grow/not grow it?  
 
 
7.13. If GM canola is approved and Australian farmers grow it, what impact do you 
think it will have on the Australian rural economy? (probe for - is it good for trade / 
will it make Aust canola growers more competitive in world markets) 
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Part 8  Succession 
 
I’m also interested in how you view the future of farming in your area and what 
issues future generations will have to face. 
 
 
8.1. Do you have any children? How old are they? 
 
 
8.2. Do you expect your children to carry on farming after you leave/retire from  
the farm?  
 
 
8.3. How long do you plan to stay on the farm? (indefinitely/until retirement/until the 
children have grown up/for a short time while we look for something else) 
 
 
8.4. What do you think will be the major issues the next generation of farmers will have 
to deal with? 
 
 
 
 
Conclusion 
 
Are there any other comments you would like to make in relation to what we have been 
discussing? 
 
Well that’s the end of the questions and I’ll send you a copy of the transcript so you can 
read it and advise me if there are any parts you wish to remove. Do you have an 
email address I could use to contact you or shall I post it? Can you write it down 
for me? 
 
I’m thinking of holding a focus group at some stage to discuss some of the issues we 
have covered. Would you be interested in coming? 
 
 
Can I contact you again in the future? 
 
Would you like a copy of my results when I have written them up? 
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Appendix C
Recruitment map of Wagga Wagga participants via 4 separate sources

1
Request for recruits 
placed on Partners in 
Grain bulletin board

1
Request for recruits 
placed on Partners in 
Grain bulletin board

Interview x 1 Man 
(16/7/02)
Interview x 1 Woman 
(28/07/02)

Interview x 1 Man 
(16/7/02)
Interview x 1 Woman 
(28/07/02) Interview x 1 Man

(28/07/02 & Written Q 
only x 1 woman 
(Mother ill)

Interview x 1 Man
(28/07/02 & Written Q 
only x 1 woman 
(Mother ill)

Refusal x 2 due to new 
baby (22/07/02)
Refusal x 2 due to new 
baby (22/07/02)

Interview x 2(15/07/02)Interview x 2(15/07/02)

Interview x 1 man
(14/07/02) & Refusal x 
1 woman due to lack 
of knowledge

Interview x 1 man
(14/07/02) & Refusal x 
1 woman due to lack 
of knowledge

Interview x 2(29/07/02)Interview x 2(29/07/02)

Interview x 2(21/07/02)Interview x 2(21/07/02)

Interview x 2(15/07/02)Interview x 2(15/07/02)

Interview x 2(20/07/02)Interview x 2(20/07/02)

Interview x 2(18/07/02)Interview x 2(18/07/02)

Interview x 2(27/07/02)Interview x 2(27/07/02)

Interview x 2(29/07/02)Interview x 2(29/07/02)Interview x 2(23/07/02)Interview x 2(23/07/02) Interview x 2(28/07/02)Interview x 2(28/07/02)

2
NSW Farmers 
Association web site

4
Organic Farmers 
Association

3
Rural Newspapers

3
Rural Newspapers

Interview x 2(24/08/02)

Interview x 1 man
(24/08/02) & Refusal x 1 
woman due to lack of 
knowledge

Interview x 2(24/08/02)

Interview x 2(30/07/02)Interview x 2(30/07/02)

Interview x 1 single man 
(30/07/02)
Interview x 1 single man 
(30/07/02)

Interview x 2(30/07/02)Interview x 2(30/07/02)

Organic farmer but not 
canola

Interview x 2(22/07/02)
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Appendix C
Recruitment map of Albury participants via 4 separate sources

1
Personal friend who 
lives in Albury but is 
not a farmer.

1
Personal friend who 
lives in Albury but is 
not a farmer.

Farming couple who 
live in Albury but do 
not grow canola

Farming couple who 
live in Albury but do 
not grow canola

Refusal x 2 due to lack of 
time 17/08/02
Refusal x 2 due to lack of 
time 17/08/02

Interview x 2(17/08/02)Interview x 2(17/08/02)

Interview x 2(2/09/02)Interview x 2(2/09/02)

Interview x 2(19/08/02)Interview x 2(19/08/02)

Interview x 2(17/08/02)Interview x 2(17/08/02)

2
Personal friend who 
grew up in Albury and 
now lives in 
Melbourne

4
Organic Farmers 
Association

3
Academic colleague at 
La Trobe Wodonga

3
Academic colleague at 
La Trobe Wodonga

Interview x 2(19/08/02)

Interview x 1 man
(16/09/02) & Written Q 
only x 1 woman (social 
obligations)

Interview x 2(25/08/02)

Interview x 2(2/09/02)Interview x 2(2/09/02)

Interview x 1 man 
(16/09/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(17/08/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(17/08/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(2/09/02) & written Q only 
x 1 woman (social 
obligations)

Interview x 1 man
(2/09/02) & written Q only 
x 1 woman (social 
obligations)
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