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What role, if any, should government play in developing and/or regulating technology?  

Analyse in regard to biotechnology and substantiate your case. Your answer should also 

include up-to-date information regarding the latest developments in Australian policy 

and political debate. Your answer should include some information about how Australia 

compares internationally and you are welcome to undertake a comparison with policy 

in another country if you would like. 

Olivia Henry, a1210305 

The first recombinant DNA techniquei, invented in 19731, marked the beginning of a technology that 

would completely change the agriculture, science and food industries forever.2 As there were no 

regulations surrounding this new ‘biotechnology’ industry, there were many debates as to who 

should participate in regulating such influential, potentially hazardous technologies.3 The 

Government, recognising their lack of knowledge in the field, worked with scientists to form strict 

yet fair regulations.4 The introduction of any new technology introduces many risks and encourages 

complicated discussion.5 However, as mutations and biotechnology disasters are popular subjects 

of science fiction, the public is often alarmed by real-world genetic manipulation and demand 

participation in the formation of regulations.6 This fear may unnecessarily hinder innovation if 

                                                           
1 R Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation at the “edge of the world”: the case of Australia 
and New Zealand’, New Genetics and Society, vol. 27, no. 3, 2008, pp. 181–199; C Juma, ‘Biotechnology in a globalizing 
world’, 2005, p. 265. 
2 G Butler, ‘Challenges in regulating biotechnology’, Parliamentary Library Briefing Book, Parliamentary Library, 
Canberra, 2013, viewed 13 May 2014, 
<http://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/BriefingBook44p
/Biotechnology> 
3 B Bennett, ‘Expanding horizons: scientific frontiers, legal regulation, and globalization’, Indiana Journal of Global Legal 
Studies, vol. 19, no. 2, 2012, pp. 507–531; Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation’, 2008, p. 
182. 
4 Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation’, 2008, p. 181–187. 
5 Bennett, ‘Expanding Horizons’, p. 508. 
6 Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation’, 2008, p. 182. 
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handled incorrectly.7 As described here, the role of the Government is to work with specialists to 

maximise benefits from biotechnology while minimising risks and addressing ethical concerns. 

 

In 1999, Panter defined biotechnology: ‘Strictly speaking, it means the technical exploitation of any 

biological structure or process … deriving from living organisms.’8 Using this broad definition, he 

argued, one might also consider old technologies that use microorganisms, such as bread-making 

and cheese-making, as forms of biotechnology. In modern times, biotechnology is more narrowly 

defined as one which deals with the manipulation of genetic information.9 This definition 

incorporates many branches of science including medical research, environmental sciences and 

genetically modified (GM) plants and animals.10  

 

Genetic manipulationii is carried out in a variety of ways. One simplified method is highlighted in 

Biotechnology in Australia11: Genes that express a desired trait may be artificially produced12 or 

obtained from other living organisms.13 These genes are inserted into the new host using a 

vectoriii.14 These cells are grown to produce offspring with the phenotypeiv of interest.15 These 

changes can be highly beneficial, including higher yield and pest resistance in crops.16 Numerous 

                                                           
7 M Cossey, ‘Inappropriate laws and a lack of leadership: brakes on innovation’, Australasian BioTechnology, vol. 23, no. 
2, 2013, pp. 39–40. 
8 R Panter, ‘Biotechnology in Australia’, Current Issues Brief 16 1998-1999, Parliamentary Library, Canberra, 1999, 
viewed 13 May 2013, 
<http://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/Publications_Archive/
CIB/cib9899/99CIB16> 
9 Panter, ‘Biotechnology in Australia’, 1999. 
10 Panter, ‘Biotechnology in Australia’, 1999; C Juma, ‘Biotechnology in a globalizing world: the coevolution of 
technology and social institutions’, BioScience, vol. 55, no. 3, 2005, pp. 265–272. 
11 Panter, ‘Biotechnology in Australia’, 1999. 
12 ‘Craig Venter unveils “synthetic life”’, Ted, YouTube video, 21 May 2010, viewed 4 June 2014, 
<http://www.youtube.com/watch?v=QHIocNOHd7A>  
13 Panter, ‘Biotechnology in Australia’, 1999. 
14 Panter, ‘Biotechnology in Australia’, 1999; ‘Craig Venter unveils “synthetic life”’, Ted, 2010. 
15 Panter, ‘Biotechnology in Australia’, 1999. 
16 Panter, ‘Biotechnology in Australia’, 1999. 
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academic papers have argued that the production of GM crops, in principle, is no different to 

conventional breeding techniques.17 Traditional breeding observes organisms with desired 

phenotypes, then constantly interbreeds these organisms while simultaneously removing those 

with undesirable traits.18 The final result is a commercialised population of animals or plants with 

desirable traits (such as high yield or disease resistance).19 The production of GM animals and plants, 

as described earlier, has a similar concept, except the process is more defined and precise.20 

 

In the 1970’s in Australia, specialists were consulted on all biotechnology-related policies.21 

Internationally, channels of communication between Government, public and scientists were open, 

until exclusive meetings available only to bioscientists created a rift between the public and 

scientific community.22 These meetings suggested to the public that the scientific community had 

something to hide, and established what Hindmarsh and Du Plessis described as an ‘us-and-them 

mentality’ that still continues worldwide today.23 

 

Modern biotechnology regulations in Australia are managed by a number of interlinking 

Government and scientific bodies.24 The Gene Technology Act 2000 and Gene Technology 

Regulations 2001 were formed alongside state and territory legislations in an attempt to create 

national consistency.25 The Act established the Office of the Gene Technology Regulator (OGTR) as 

                                                           
17 A Bartholomaeus, W Parrott, G Bondy & K Walker, ‘The use of whole food animal studies in the safety assessment of 
genetically modified crops: limitations and recommendations’, Critical Reviews in Toxicology, vol. 43, 2013, pp. 1–24. 
18 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 6. 
19 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 6. 
20 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p.6. 
21 Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation’, 2008, p. 184. 
22 R Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation’, 2008, p. 183. 
23 R Hindmarsh & R Du Plessis, ‘GMO regulation and civic participation’, 2008, p. 184. 
24 D Tribe, ‘Gene technology regulation in Australia’, 2012, p. 21.  
25 D Tribe, ‘Gene technology regulation in Australia’, 2012, p. 23; Office of Gene Technology Regulator, About the OGTR, 
Canberra, 2014, viewed 5 June 2014, <http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/about-index-1> 
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a division of the Department of Health.26 OGTR was formed to maintain a register of GM products 

and GMOs, and to licence any individuals and organisations dealing with GMOs.27 It also formed the 

Gene Technology Technical Advisory Committee (GTTAC) and Gene Technology Ethics and 

Community Consultative Committee (GTECCC)28 In addition, the OGTR works in conjunction with 

Institutional Biosafety Committees (IBCs) to assess risks associated with biotechnology29; they also 

obtain advice from independent specialists working in the relevant fields when making decisions 

concerning GMO licencing.30 The agency is divided into two main sectors: the Evaluation Branch, 

and the Regulatory Practice and Compliance Branch.31 The Evaluation Branch focuses on the 

technical aspects of biotechnology, licencing of GMOs and Risk Assessment and Risk Management 

Plans.32 Additionally, the Regulatory Practice and Compliance Branch communicates with 

institutions, both nationally and internationally, as well as various Government bodies within 

Australia.33 The 2010 annual report of the OGTR expressed the importance of this sector, stating 

that the office maintains links not only between Government bodies to avoid regulatory 

contradictions, but also across industries to ensure those working in the biotechnology fields 

understand how the rules affect them.34  

 

While the OGTR deals with non-political governance over technical and safety GMO issues, the main 

communicative link between the biotechnology industry and Government can be found in the 

                                                           
26 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 21-23; Office of Gene Technology Regulation, About the 
OGTR, 2014. 
27 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 21-23; Office of Gene Technology Regulation, About the 
OGTR, 2014. 
28 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 21-23; Office of Gene Technology Regulation, About the 
OGTR, 2014. 
29 Office of the Gene Technology Regulator, About the OGTR, 2014, Tribe, ‘Gene technology regulation in Australia’, 
2012, p. 21. 
30 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 21. 
31 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
32 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
33 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
34 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
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Legislative and Governance Forum on Gene Technology (GT Forum).35 This forum plays an important 

role in the formation of policies and guiding the development of gene technology in Australia, and 

also acts as a governing body over the OGTR.36 Members of the GT Forum vary, but may include the 

Prime Minister of Australia, chief ministers and premieres of the states and territories, the Minister 

for Agriculture, the Minister for Health, and any other relevant ministers involved in the 

environment and primary industries.37 

 

There are countless factors these organisations must consider in the management of risk and 

formulation of policies relating to biotechnology. As previously mentioned, the primary issue across 

all governing bodies relates to health, safety and the environment. However, there are many other 

important factors including religious beliefs, ethical issues, and the economic effect of GMOs on the 

Australian market.38  

 

The Australian public often have issues with gene manipulation, as many question the right of 

scientists to alter an organism’s DNA.39 Furthermore, personal and religious beliefs may cause 

dilemmas in regard to GM foods.40 For example, a vegetarian would likely be uncomfortable 

consuming vegetables modified using animal genes.41 Furthermore, religions forbidding the 

                                                           
35 Department of Health, ‘Legislative and Governance Forum on Gene Technology’, Gene Technology, Canberra, 2013, 
viewed 7 June 2013, <http://www.health.gov.au/internet/main/publishing.nsf/Content/gene-gtmc.htm> 
36 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 22. 
37 Department of Health, ‘Legislative and Governance Forum on Gene Technology’, 2013; Tribe, ‘Gene technology 
regulation in Australia’, 2012, p. 22. 
38 Panter, ‘Biotechnology in Australia’, 1999. 
39 Panter, ‘Biotechnology in Australia’, 1999; Hindmarsh & Du Plessis, ‘GMO regulation and civic participation’, p. 187. 
40 Panter, ‘Biotechnology in Australia’, 1999. 
41 Panter, ‘Biotechnology in Australia’, 1999. 
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consumption of pork and beef may also feel the need to avoid foods containing genes derived from 

those animals.42  

 

Moreover, while bodies such as the OGTR and GT Forum aim to maintain legislative consistency 

across Australia, there are still discrepancies regarding GM crops.43 In 2004, the Victorian 

Government introduced a moratorium on GM-Canola commercialisation due to ‘divisions and 

uncertainty44’ in the agricultural industry.45 The decision was largely instigated by commercial 

organisations such as Berri Fruit Juices, who internationally advertised their products as coming 

from an area that did not use GM crops.46 These companies cooperated with lobby groups such as 

Genethics in successful campaigns against GM crops in Victoria.47 Therefore, concerns about the 

impact of GM crops on marketing and trade led to the ban of GM-Canola in Victoria.48 During these 

times, the OGTR and GT Forum were instrumental in coordinating GM crop production in some 

states but not others; while also maintaining a national standard regarding risk, health and safety 

legislations.49  

 

GM-Canola once again entered the media recently, as a Western Australian farmer lost his organic 

certification through contamination from a neighbour’s GM-Canola crop.50 While there were no 

health risks associated with this contamination, the organic farmer experienced economic damages 

                                                           
42 Panter, ‘Biotechnology in Australia’, 1999. 
43 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
44 Department of Primary Industries, cited in: Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
45 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
46 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
47 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
48 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
49 Tribe, ‘Gene technology regulation in Australia’, 2012, p. 25. 
50 G Butler, ‘Challenges in regulating biotechnology’, 2013; C Hamlyn, ‘GM farmer wins landmark canola contamination 
case in WA Supreme Court’, ABC News, May 2014, viewed 10 June 2014,<http://www.abc.net.au/news/2014-05-
28/landmark-gm-decision-wa-supreme-court/5482864> 
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from loss of certification.51 The GM farmer won the following court battle, as he had not acted 

negligently or illegally.52 This particular situation raises arguments as to whether the Government is 

strict enough on regulations concerning GM crop growth and maintenance.  

 

Another important factor to be considered in the management of biotechnology risk is the ‘Black 

Swan53’ principle. The idea is derived from European history, where Europeans fundamentally 

assumed all swans are white.54 Upon arriving in Australia, they were shocked to discover the 

existence of black swans – a concept that had not even been considered by Europeans at that time.55 

This principle is described in a 2007 book by Nassim Taleb56, in which he states the Black Swan: 

… illustrates a severe limitation to our learning from observations or 

experience and the fragility of our knowledge. One single observation 

can invalidate a general statement derived from millennia of 

confirmatory sightings of millions of white swans.57 

The Black Swan is a description of ‘unknown unknowns58’. It cannot be predicted by current 

knowledge or past experience.59 It has the potential to make a large impact and it can be easily 

explained and predicted after the event has occurred.60 Although Black Swan events are not always 

negative61, it is important to maintain this ideal when analysing biotechnology risks. Past negative 

                                                           
51 Hamlyn, ‘GM farmer wins landmark canola contamination case’, ABC News, 2014. 
52 Hamlyn, ‘GM farmer wins landmark canola contamination case’, ABC News, 2014. 
53 B Bennett, ‘Expanding horizons’, 2012, p. 514. 
54 B Bennett, ‘Expanding horizons’, 2012, p. 514. 
55 B Bennett, ‘Expanding horizons’, 2012, p. 514. 
56 Cited in B Bennett, ‘Expanding horizons’, 2012, p. 515. 
57 Nassim Taleb, cited in B Bennett, ‘Expanding horizons’, 2012, p. 515. 
58 C Johnson, ‘Technology 2: Biotechnology’, lecture notes in Issues in Australian Politics (3410 POLIS 2105), University 
of Adelaide, 2014, viewed 1 June 2014, 
<https://myuni.adelaide.edu.au/webapps/portal/frameset.jsp?tab_tab_group_id=_2_1&url=/webapps/blackboard/exe
cute/launcher%3Ftype%3DCourse%26id%3D_295946_1%26url%3D> 
59 Nassim Taleb, cited in B Bennett, ‘Expanding horizons’, 2012, p. 515. 
60 Nassim Taleb, cited in B Bennett, ‘Expanding horizons’, 2012, p. 515. 
61 B Bennett, ‘Expanding horizons’, 2012, p. 515. 
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Black Swans have included weak GM animals62, unexpected allergic reactions63 and ‘superweeds’ 

formed after cross-pollination with GM crops.64 While these previous issues have been resolved65, 

Governments and scientists worldwide actively take precautionary steps to minimise Black Swan 

events.66 They ensure regulatory action wherever health, safety or environmental risks are possible, 

even if there are economic losses associated with such regulations.67 

 

Although there are many anxieties regarding GMOs, governing bodies effectively manage health 

and environmental risks. Government institutions and scientists work tirelessly to assess the safety 

of GM foods derived from crops and animals.68 Prior to commercialisation, all foods and animal feed 

obtained from GMOs must be shown to be as safe as their non-GM equivalents.69 This principle is 

known as a ‘comparative safety assessment’.70 It reflects the acknowledgement of the Black Swan 

principle; the awareness that no food, GM or non-GM, can be considered unequivocally safe.71 

Therefore, GM foods must be shown to be no different to their non-GM equivalents in ‘molecular 

composition, potential allergenicity or toxicity, and nutritional or dietary impact.72’ These analyses 

are carried out using animal and analytical toxicity studies.73 For commercialisation of GM foods, 

Food Standards Australia New Zealand (FSANZ) must be provided with a host of information, 

including the nature of the modification, analytical tests performed, information about substantial 

                                                           
62 C Johnson, ‘Technology 2: Biotechnology’, 2014 
63 Panter, ‘Biotechnology in Australia’, 1999; C Johnson, ‘Technology 2: Biotechnology’, 2014. 
64 BBC News, ‘Scientists play down “superweed”’, BBC News, July 2005, viewed 8 June 2014, 
<http://news.bbc.co.uk/2/hi/science/nature/4715221.stm> ; C Johnson, ‘Technology 2: Biotechnology’, 2014; Panter, 
‘Biotechnology in Australia’, 1999. 
65 BBC News, ‘Scientists play down “superweed”, 2005; C Johnson, ‘Technology 2: Biotechnology’, 2014; Panter, 
‘Biotechnology in Australia’, 1999. 
66 B Bennett, ‘Expanding horizons’, 2012, p. 517. 
67 B Bennett, ‘Expanding horizons’, 2012, pp. 518-519. 
68 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 2. 
69 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 2.  
70 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 2. 
71 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 2. 
72 Quote from: Juma, ‘Biotechnology in a globalizing world’, 2005, p. 267; see also: Bartholomaeus, et al., ‘The use of 
whole food animal studies’, 2013, p. 6. 
73 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 1–24. 
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equivalence and genes affected.74 While the submission of animal toxicity studies are not 

compulsory anywhere in the world except Europe, they are asked to be submitted to FSANZ if 

available.75 Moreover, although Government regulation begins at commercialisation of GMOs, 

safety assessment for scientists begins at the design phase and continues throughout the entire GM 

process.76 Due to numerous precautions from design to commercialisation phases and strict 

regulations, toxic products and environmental harm from commercial GMOs is highly unlikely.77  

 

Finally, communication with the public is paramount in the success of biotechnology products. The 

seemingly instantaneous nature of biotechnology78, coupled with a moratoria on GM crops in 

certain states79 and the current organic food trend80 makes GM products undesirable to the general 

public81. With such a large focus on agriculture and medicine82, Australia’s export industry would 

benefit from investments in biotechnology, as outlined by Panter in Biotechnology in Australia.83 

Therefore, in the same way IVF technologies eliminated the ‘test-tube babies’ label84, the Australian 

Government needs to eliminate the stigma surrounding biotechnology.85 Studies have shown that 

the public attributes the moratorium on GM crops to safety issues, rather than the actual issue of 

commercial interests.86 Additionally, ignorance of biotechnology is heavily associated with 

                                                           
74 Food Standards Australia New Zealand, ‘Application Handbook’, 2013, Canberra, viewed 9 June 2014, pp. 82–87 
<http://www.foodstandards.gov.au/code/changes/Documents/A-Handbook-1Sep2013.pdf>  
75 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 3; Food Standards Australia New Zealand, 
‘Application Handbook’, 2013, p. 87. 
76 Bartholomaeus, et al., ‘The use of whole food animal studies’, 2013, p. 19. 
77 Panter, ‘Biotechnology in Australia’, 1999. 
78 Panter, ‘Biotechnology in Australia’, 1999. 
79 Cossey, ‘Inappropriate laws and a lack of leadership’, 2013, p. 39. 
80 Juma, ‘Biotechnology in a globalizing world’, 2005, p. 268. 
81 Juma, ‘Biotechnology in a globalizing world’, 2005, p. 268. 
82 Panter, Biotechnology in Australia’, 1999. 
83 Panter, Biotechnology in Australia’, 1999. 
84 J Cohen, A Trounson, K Dawson, H Jones, J Hazekamp, K Nygren, L Hamberger, ‘The early days of IVF outside the 
UK’, 2005, , Human Reproduction Update, vol. 11, no, 5, 2005, pp. 439–459. 
85 B Bennett, “Expanding horizons’, 2012, p. 510. 
86 Cossey, ‘Inappropriate laws and a lack of leadership’, 2013, p. 39. 
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opposition to its use.87 Therefore, educating the public may be the answer to public disapproval of 

biotechnology products. 

 

In summary, current interactions between the Australian Government and the scientific community 

is an effective way to form biotechnology regulations. This dynamic, promoting safety and unity, is 

successfully minimising risks associated with GMOs. Unfortunately, there are issues regarding 

science communications due to disunity between the state and territory regulations. Moratoria on 

GM crops in certain states is a cause for confusion among the public and creates unnecessary fear 

regarding GM and food safety. Because of this, products of biotechnology, including GM crops, 

should not be banned for commercial interests to avoid future public misconceptions. Some 

regulations, however, may need to be reviewed to avoid GM crop contamination negatively 

affecting non-GM farmers. Solving this problem may need to be a combined effort of the 

Government and scientific community; through both regulation and further research. The 

Government must also be careful not to encourage the ‘us-and-them’ mentality that still exists 

between GM and non-GM supporters. The Government must also focus on encouraging further use 

of biotechnology and public education so that biotechnology becomes as widely accepted as bread-

making and IVF. 

Word count: 3,571 

  

                                                           
87 Cossey, ‘Inappropriate laws and a lack of leadership’, 2013, p. 40. 
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i A technique used to manipulate genetic information. 
ii Please note: ‘biotechnology’ is a general term for many different technologies regarding genetic manipulation, 
therefore, many of these words will be used interchangeably to address many aspects of the topic. These include: 
biotechnology and genetic manipulation, biotechnology and GMO, biotechnology and GM crops, and any other 
technologies that may fall under the category of biotechnology. 
iii A vector is a type of transportation mechanism designed to carry and deliver genetic information from one cell to 
another. It is often in the form of a virus, specifically designed to insert the genetic information into the host. 
iv A physically expressed trait. 
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