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Drifting to New Worlds: 

On Politics and Science in Modern Biotechnology 
 

Jonathan Swift’s Gulliver’s Travels tells the story of the flying island of Laputa populated by 

experts in mathematics, music, astronomy and technology who keep their island airborne by 

means of magnetic levitation. Absorbed in listening to the music of the spheres and 

contemplating the stars, the Laputans seem less able to address their immediate practical 

needs; not only are they ill dressed and poorly housed (because they do not see the ‘human’ 

and therefore use compasses and quadrants instead of tape measures), but they are forced to 

exercise a form of tyrannical rule over the Balnirabi, the land over which the Laputa hovers. 

Swift’s amusing account of Laputa, recalling Aristophanes’ The Clouds where Socrates the 

natural scientist is suspended mid-air in a ‘think tank’, is a modern reminder of the tension, 

even contest that has always existed between the intoxicating charms of philosophical 

contemplation and immediate and practical demands of political life. Socrates’ execution by 

the Athenians for impiety and corrupting the young is one of the most famous and earliest 

instances testifying to the seriousness of such a contest. Of course Socrates is not unique. 

Before him we have the case of Anaxagoras the cosmological scientist who survived the 

charge of impiety only through the intervention of his famous pupil, the Athenian statesman 

Pericles. After Socrates’ death, we have Plato’s famous student Aristotle fleeing Athens, 

famously claiming that he would not let the Athenians sin twice against philosophy. These 

earliest instances of the tension between philosophy and politics would soon be transformed 

by the increasing authority of revealed religion, especially Christianity and Islam, yielding 

new struggles and ambitious attempts to resolve them by Enlightenment and modern science.  

 Two powerful impulses asserted themselves in this struggle between philosophy, 

which soon became ‘natural’ science or more simply ‘science’, and politics. The first was the 

dominance of politics (and especially religion) over science, deploying all aspects of political 

force, from censorship to criminal and capital punishment, to assert its authority and to 

protect itself from what it saw as the dangers of impiety, human hubris or overreach. The 

requirement that science should conform to various forms of political ideology,1 and more 

                                                 
1 Lysenko, a fraudulent biologist, preached a Soviet science with aspirations of transforming species, and thus 
ousted geneticists, who were said to preach fatalism and resignation in the face of heredity (Ulam 1973, 643–
652). On National Socialist science see Renneberg and Walker (1994). 
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subtly the claim that science is fundamentally indistinguishable from politics2 are but recent 

versions of such attempts at political dominance over science. Countering such an impulse 

was the attempt to transform politics, to ‘enlighten’ it by introducing scientific knowledge 

and principles into political practice to re-found it on a more rational, and peaceful basis. 

Bacon’s Great Instauration (1620), Hobbes’ Leviathan (1654) with its geometric political 

science, the philosophes’ encyclopaedias, Bentham’s An Introduction to the Principles of 

Morals and Legislation (1789) as a scientific approach to law and morality, Condorcet’s 

‘empire of reason’, and his disciple Auguste Comte’s proposal for a ‘positive philosophy’, a 

new ‘sociology’ to match the advances in the natural sciences are indicative of the various 

attempts to refashion politics in the image of science. 

 Mediating between these two impulses was the view that politics and science could 

coexist, albeit in an unequal partnership. First developed by Augustine, who attempted to 

reconcile Platonic philosophy with Christian theology and subsequently taken up by Thomas 

Aquinas, who sought to do the same with Aristotelian political thought, this formulation 

sought to demarcate separate spheres of influence between faith and reason. Reason would 

have its autonomy and authority recognized, but only within the purview of theology. Beyond 

its sphere unaided reason could not proceed and had to defer to theology. Therefore 

philosophy was to be the ‘handmaid’ of theology, complementing faith and piety.3 Drawing 

upon this resolution, science as handmaid to politics has become an influential way of 

reconciling the two powerful impulses we have noted above.4 It is certainly the foundational 

model for modern research, with scientific projects funded by governments on the basis of 

specific benefits to national interest. But does such a mutual accommodation work? Does 

politics allow science the freedom it has always demanded to pursue its questions? Does 

science limit its insights to the politically expeditious, confining its role to that of the 

‘handmaid’ and not mistress?  

 In this chapter I examine these questions and how the tension between science and 

politics manifests itself in practice by focusing on the case of biotechnology. Biotechnology 

is an especially useful case study for a number of related reasons. Biotechnology, along with 
                                                 
2 Of the increasingly radical challenges to the concept of ‘science’ see, for example, Popper’s claim that 
falsifiability is the essential criterion that demarcates science from non-science, Lakatos’ claim that scientific 
theories are neither verifiable nor falsifiable, Kuhn’s argument that science is founded on incommensurable 
paradigms and Feyerabend’s insistence that science is indistinguishable from other ways of knowing. For a 
general overview of the literature and the debate see Gauch (2003). Note that much of this diverse scholarship 
draws upon the radical critiques by Nietzsche and Heidegger. 
3 See Aquinas, Summa Theologia Part 1, Question 1, Reply to Objection 1. 
4 See Dewey’s defence of pragmatism: Larry A. Hickman, ‘Populism and the Cult of the Expert’ in Winner 
(1992, 91–104). 
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computing, nanotechnology and particle physics, is a new science with revolutionary 

potential. Yet unlike these other disciplines, biotechnology and especially genetics seems to 

go beyond the therapeutic and remedial to challenge our deep-seated conceptions of what life 

is and what it means to be human. Its revolutionary research therefore also issues in a 

provocative challenge to politics. In addition to its significance, biotechnology is an 

especially revealing case for understanding the interaction between political and scientific 

authority because it is located at the intersection or confluence of science (including a number 

of new sub-disciplines), technology, politics and commerce.  

 In the first part of the chapter I briefly outline the history of biotechnology, from its 

early origins as zymotechnology to ‘new’ biotechnology. This overview, in addition to 

showing what is new in biotechnology, will form the basis for our examination of how 

science and politics interact in practice in this domain. As we will see, the history of 

biotechnology reveals a dynamic interchange between science and politics, where scientific 

innovation is funded and supported by politics and shaped by national and commercial 

interests. Though science is an important partner in this relationship, what we discern from 

this account is the overarching dominance of politics and commerce in directing scientific 

innovation.  

 It is this view of political mastery over science that is questioned in the second part of 

the paper, which begins with a close analysis of major biotechnological innovations such as 

assisted reproductive technologies, genetically modified foods, cloning and stem cell 

research. This discussion shows how innovations in genetics and the great promises they hold 

for human betterment allow scientific innovation a powerful political influence. But this 

political influence, both in form and extent, is more subtle, complex and profound. The way 

influence is wielded is unusual to the extent that it is ostensibly exercised without intention 

and strategy, in the form of ever-increasing number of innovations seemingly indifferent to 

political and social consequences. Yet to the extent that these innovations question prevailing 

political conceptions of human life, the importance of the individual and the role of family, 

they incrementally and profoundly challenge not only political authority, but the foundations 

of politics itself. Often conceptualised or posed as problems of ‘ethics’, these confrontations 

between scientific insights and political authority show how science with its innovations 

redefines and reconceives the language and substance of politics. These confrontations also 

show how the influence of the ‘useful’ or utilitarian considerations in contemporary politics, 

combined with the industrial and multinational character of biotechnology means that politics 
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is constrained in countering the innovative force of science. The core argument of the chapter 

therefore is that the seemingly authoritative influence of politics conceals a more powerful 

scientific impulse that seems impervious to political control, yet does not appear to be guided 

by any overarching motive, purpose or strategy of its own, incidentally refashioning and 

reshaping the contours and very foundations of politics.  

 

Biotechnology and Politics 

Modern biotechnology, one of the most advanced and potentially revolutionary fields of 

science, can trace its origins to beer.5 One of the earliest recorded instances of biotechnology 

is the ancient practice of using barley, the first cultured cereal, for brewing and beer 

production. Indeed, it has been the major products of fermentation – alcohol, beer and wine – 

that have driven the scientific, technical and economic interest in fermentation research. Most 

of this research has historically been based on trial and error, with experimentation generally 

uninformed by theoretical considerations. The major changes to this approach took place with 

Pasteur’s 1854 discovery that fermentation could be traced to a microbe, creating the new 

science of microbiology and providing important new insights into better brewing practices 

with significant economic consequences.6 This microbial research resulted in the first use of 

antiseptics in surgery in 1865, and vaccines for anthrax and rabies in 1881. These discoveries 

in turn laid the groundwork for further developments from 1890 to 1950 with the discovery 

of biochemistry by Fischer and Buchner in the 1890s and Fleming’s findings of the anti-

bacterial properties of the fungus Penicillium notatum in 1928.7 The turning point for 

penicillin came with the investigations by Florey, Heatley and Chain at Oxford University 

and the subsequent involvement of the US government and the four companies Merck, 

Squibb, Pfizer and Lederle in developing sufficient stocks of the drug for the US Army’s 

invasion of Europe in the spring of 1944.8 Just as technical innovation in fermentation was 

driven by the First World War requirements for acetone and butanol for explosives 

production, the Second World War demand for penicillin laid the foundations for future 

research on antibiotics.  
                                                 
5 This discussion draws primarily on Bucholz (2007; 2010), as well as Hulse (2004), Bud (1993); Thackray 
(1998). 
6 This finding was anticipated by the discovery of cell theory and sources of fermentation by Theodore Schwann  
and Cagniard-Latour: see Berche et al. (2009). On Pasteur see his major work Pasteur, Louis 2014 [1879]. Louis 
Pasteur’s Studies on Fermentation: The Diseases of Beer, Their Causes, and the Means of Preventing Them. 
Montana: Kessinger Publishing. 
7 See generally Kohler (1973); Barnett and Lichtenthaler (2001); Hare (1970). 
8 On the mass production of penicillin see Neushul (1993); on the history of penicillin more generally see Lax 
(2004); Bud (2007).  
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 It is in the period from the 1950s to the present that we see the transformation of 

traditional or classical biotechnology to what we would consider the modern biotechnology 

of genetic innovation. By the 1950s the advances in fermentation technology had produced 

new antibiotics (such as streptomycin), amino acids, organic acids, carbohydrates, vitamins, 

solvents and enzymes. But research in biotechnology in the 1960s and 1970s had diversified 

into a number of disciplines, ranging from molecular biology and genetics, to microbiology, 

cell biology, biochemistry, and chemical engineering, each employing different theoretical 

approaches, working procedures, languages and analytical tools. This situation changed in the 

1970s and 1980s when ‘biotechnology’ gained the attention of government agencies in 

Germany, UK, Japan and the USA as a field of innovative potential and economic growth. 

The 1974 Dechema Report issued by a German chemical technology organisation for the 

German Ministry for Education and Science was the first systematic proposal for 

biotechnology funding and development.9 Noting the conservatism of German and European 

chemical, pharmaceutical and food industries regarding biotechnology, the Report 

emphasised the need for interdisciplinary work as well as cooperation of applied research and 

industry. As a consequence the German government began supporting biotechnology 

research and development to encourage industry involvement, an example of political, 

commercial and scientific collaboration. Similar studies were made in the UK, Japan and 

France.10 Yet as these studies revealed, the emphasis remained on classical biotechnological 

innovations. This was to change fundamentally in the 1980s. The final breakthrough in the 

molecular basis of genetics is credited to the Watson and Crick publication of the DNA 

structure in 1953.  But what came to be known as the DNA revolution was made possible by 

numerous specific discoveries, such as investigations into restriction enzymes, phage 

(bacterial virus) genetics and the study of plasmids.11 One of the most important of these was 

the Berg, Cohen and Boyer’s 1972 recombinant DNA (r-DNA) technology constructing the 

first recombinant plasmids and introducing them into bacteria able to retain genetically 

modified plasmids while growing.12 Equally important, however, was the economic 

development of these discoveries, through new biotechnology companies such as Cetus 

(1971), Genex (1977), Amgen and Biogen (1980), Genzyme and Chiron (1981) and Genecor 

                                                 
9 See generally Bud (1998); Goujon (2001). 
10 For an overview see Bud (1993, 189–210). 
11 See the list of major events in Buchholz (2007, 1159). 
12 For a history of r-DNA see Lear (1978); Bucholz and Collins (2011); McRae (2013, 127). For a personal 
account see Berg and Mertz (2010). 
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(1982).13 Industrial development of r-DNA technology resulted in the production of drugs for 

pharmaceutical and medical use.  

 The significance of these innovations for ‘new’ biotechnology is evident from a USA 

Office of Technology Assessment (OTA) study in 1984.14 DNA discoveries meant that the 

OTA study now emphasised genetic engineering and rDNA technology, and their potential 

commercial exploitation of r-DNA, cell fusion and novel bioprocessing techniques. 

Recognising the comparative advantage of the US to its major potential competitors, such as 

Japan, Germany, the UK, Switzerland and France, the report recommended government 

funding of basic and applied research, in addition to financing and tax incentives for firms. 

  The OTA report had noted the importance of genetics in transforming the ‘old’ 

biotechnology into new biotechnology, with new opportunities for commercialisation. This 

assessment proved to be accurate in the subsequent development of genetic research and 

recombinant technologies. The first recombinant industrial product was human insulin 

developed by Genentech in cooperation with Ely Lilly in 1978.15 This innovation proved to 

be a turning point in industry perceptions of genetic engineering. Venture capitalists and 

transnational corporations soon transformed genetic engineering from an area of academic 

research to a field of industrial technology, encouraging scientists to become equity owners, 

corporate executives, members of scientific advisory boards and industry consultants. This 

trend was aided by the 1980 US Supreme Court decision in Diamond vs. Chakrabarty, which 

ruled narrowly (5-4) that a patent could be obtained for a genetically engineered bacterium 

because it was a ‘non-naturally occurring product of human ingenuity’ (Wright and Wallace 

2000, 46–47).16 Soon other r-DNA products followed, including human growth hormone in 

1983, interferon and hepatitis B vaccine in 1986, tissue plasminogen activator in 1987 and 

erythropoietin in 1989. Recombinant technologies and the potential of metabolic engineering 

transformed biotechnology and led to its extraordinary growth. As an indication of this 

transformation, patents represent an important benchmark in the development of new 

biotechnological medicine. In 1978, 30 biotechnology patents were requested; by 1988 the 

figure had reached 500. In contrast, between 1994 and 1997, the biotechnology industry 

                                                 
13 See generally Chandler (2009); Raviña (2011). 
14 On the OTA report see Bucholz (2007, 1157–1163). 
15 Hall (1987) provides an account of the development of genetically engineered insulin, with competition 
between groups at Harvard University, the University of California-San Francisco, and the biotech company 
Genentech. 
16 As Wright and Wallace (2000, 47) note, prior to this decision patents could only be obtained for the process 
that used the microorganism, but not for the microorganism itself, which effectively presumed that life could be 
patentable. 
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entered over 48,000 (Wright and Wallace 2000, 48). More recent developments in the 

evolution of biotechnology included Dolly the female domestic sheep, the first mammal to be 

cloned from an adult somatic cell using the process of nuclear transfer (Maienschein 2001), 

and the Human Genome project initiated in 1990 and completed in 2003, mapping all the 

genes in the human DNA.17 

 This account of biotechnology shows the close links between politics, science and 

commerce. The influence of politics is evident in the way it has sponsored and encouraged 

the industry, from its earliest beginnings in beer, wine and food production, to the demand of 

antibiotics for the war effort, and more recently in government support for developing ‘new’ 

biotechnology. Political endorsement of biotechnology has rarely been for knowledge as 

such; rather it has been for its contribution to public welfare, national advantage and as part 

of its commercial or industrial policy. In this context we can see in the historical development 

of biotechnology the influence of each nation’s unique cultural and historical character. 

Equally important in this account has been the active involvement of science and scientists in 

the evolution of biotechnology. Science has collaborated with politics and industry to develop 

new insights and techniques that have greatly benefitted both politics and commerce. What is 

notable in the case of biotechnology is that where the impulse of science has been to fragment 

and lead to diversity in disciplines it has been politics and industry funding and support that 

has forced interdisciplinary focus and in effect made possible the ‘new’ biotechnology. 

Equally, scientists have taken an active part not only in the development of biotechnological 

innovations, but also in their commercialisation, with prominent scientists becoming major 

stockholders in companies that have exploited scientific breakthroughs, underscoring the 

powerful influence of commerce and industry in the development of biotechnology, from its 

very beginnings in brewing to the modern influence of multinational corporations.18 

 This brief account of the development of biotechnology, from practical initiatives in 

better brewing techniques and food preservation, to microbiology, and finally to modern 

biotechnology shows the subtle relationship between science (and its various disciplines), 

commerce and industry, and politics shaped by national interest. It shows how each of these 

approaches – the scientific, commercial and political – differs in important respects from each 
                                                 
17 See Huijer (2003). The project is co-ordinated by the US Department of Energy and the National Institutes of 
Health, with additional contributions from the Wellcome Trust (UK) as well as France, Germany, China and 
others. For its main goals see http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml (accessed 4 
October 2013). 
18 For example, one of the first companies to take advantage of the commercial potential of r-DNA was Cetus 
started in 1971 by Peter Farley, a physician, Ronald Cape, a biochemist, and Donald Glaser, Nobel laureate 
physicist (Buchholz 2007, 1158). 
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other, yet these differences are not so defined or pronounced that there is an unbreachable 

impasse between them. Indeed, the evolution of biotechnology testifies to the contrary, where 

science, industry and politics, opportunistically or strategically, are willing to benefit through 

mutual accommodation and compromise. But such accommodation should not take us to the 

other extreme, the view that each is equally authoritative. What is clear from the development 

of biotechnology in general is the dominance of the political over the scientific. We saw this 

in the initiative governments took in funding modern biotechnology, in effect creating a new 

science discipline, in the decisive role played by the judiciary in determining who owns 

scientific innovations and discoveries, and perhaps most significantly, in determining the 

practical application of innovations, in some cases imposing complete limits on scientific 

research. Mutual accommodation therefore co-exists with a ranking or hierarchy where 

politics predominates both through financial and legislative authority to guide, direct and in 

some cases prohibit scientific authority. It would seem, therefore, that though science as 

handmaiden theory may not do justice to the nuanced interplay between science and politics, 

it is in substance a correct assessment of the relative authority of the two.19  

 

Biotechnological Innovation and the Transformation of Politics 

Yet the apparent primacy of political authority over science tends to obscure the profound 

and subtle way biotechnology transforms politics. It is perhaps easy to miss this influence 

because it manifests itself in different political aspects and expressions, such as the problem 

of ethics, or corporate dominance, or globalisation.20 These themes undoubtedly reveal a 

tension between the advance of science and the challenge it presents to politics. But in their 

various formulations they do not show with sufficient clarity the subtle force and reach of the 

scientific transformation of politics. To see the nature of these biotechnological innovations 

and the challenges they present to politics it is instructive to examine three major policy areas 

– Assisted Reproductive Technology; genetically modified food; cloning and stem cell 

research.21 Though each policy area is characterised by a subtly different interaction between 

                                                 
19 On the politics of technology see for example Scharff and Dusek (2003); Pitt (2000); Kraft and Vig (1988); 
Street (1992); Feenberg (1999); Katz et al. (2003). On the international regulatory framework see Isasi and 
Knoppers (2006). 
20 See for example Buctuanon (2001) regarding globalisation and biotechnology; Hall (2009) on the tension 
between biotechnology and liberal democratic governance, and Grabel and Gruen (2007) on the ethical 
dimension. 
21 For a detailed summary of the nature of these innovations and the contemporary political responses to them 
see West (2007). 
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science and politics, our examination will show a common tendency of biotechnology to 

transform the language and substance of politics in fundamental respects.  

 Assisted Reproductive Technology (ART) was developed to assist those who had 

fertility problems, defined as ‘not being able to get pregnant after trying for one year’ (West 

2007, 32). The causes of infertility range from poverty, poor levels of medical treatment and 

high levels of sexually transmitted diseases in poorer countries, to delay in childbearing in 

modern developed nations. Treatments range from injecting sperm into an egg, transferring a 

donor egg, embryo freezing, assisted hatching, sperm storage, artificial insemination, and 

drug therapies to stimulate egg production. Because in-vitro techniques are expensive and 

time consuming the vast majority of women who have fertility problems do not seek 

treatment. The first and most famous example of a ‘test tube baby’ was British born Louise 

Brown, delivered by caesarean section on 25 July 1978. Since this pioneering effort ART has 

developed into an international, multi-billion dollar industry that has helped thousands of 

infertile mothers conceive and bear children. The overwhelming public popularity of ART 

and the relatively unregulated nature of these procedures have raised concerns regarding the 

medical licensing and costs of ART. But the more profound question concerns the way ART 

has also potentially altered politics by compelling it to respond, through laws or litigation, to 

the historically unique possibilities now made feasible by the new technology. These range 

from the questions regarding ownership of frozen embryos, how long they should be kept and 

what happens in the case of divorce or death, to the legal roles and responsibilities of natural 

and surrogate mothers and fathers. Though enhanced fertility technology clearly endorses and 

strengthens the concept of the family, it also subtly and incrementally challenges political 

leaders to reconsider the meaning of ‘family’, who is a father, mother and child, and whether 

an embryo is private property or warrants protection as a human being.22 

 Genetically Modified (GM) foods have been a major growth area in biotechnology. 

Traditionally new plant varieties could only be developed through a very slow process of 

cross-pollination with new varieties confined to the same species. r-DNA technology now 

allows the transfer of one or more genes from one organism to another, crossing biological 

species and increasing the rate of crop modification to enhance their shelf-life and resistance 

to diseases and pests. GM has been so successful that about 10% of the world’s seed supply 

now includes bio-crops, with about half of the world’s agribusiness controlled by the ‘Big 

                                                 
22 See for example the discussion in Anderson and Tollefsen (2008). In this context consider the 2015 vote by 
the UK House of Commons to legalise the use of donor mitochondrial DNA for in-vitro fertilization (IVF) 
conceptions, allowing the creation of children who will have three biological parents. 
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Three’ biocorp companies of Monsanto, Syngenta, and Aventis.23 The immediate challenge 

to GM food technology concerns the practical matters of food safety. But the ability of GM 

technology to cross species boundaries also poses larger and more profound political 

questions. Beyond genetic modification such as Calgene’s ‘Flavr Savr’ tomato with improved 

shelf-life (one of the first GM products approved by the US Department of Agriculture in 

1992), there is the prospect of cross-species experimentation. In 1984 scientists produced a 

‘geep’ a combination of goat and sheep embryos and more recently quail brain has been 

combined with chickens to produce baby chicks that sound like quails and pigs have been 

cloned to generate their own omega-3 fatty acids usually found in oily fish. Though still at an 

early stage, these experiments show how the adoption of GM crops was the first incursion 

into a radically new world of apparently unlimited cross-species innovation, with the extreme 

instance being ‘chimeras’, genetic cross-breeds based on the living cells of human beings and 

other animals. The first human chimera was produced in 2003 when researchers in China 

fused genetic material from humans and rabbits. In 2005 American researchers combined 

human and cat protein to treat human allergies to felines. Stanford researchers have raised 

mice with brains that have traces of human brain cells. It is not so much that these 

experiments raise significant moral and ethical questions concerning the boundaries between 

species and more specifically, the difference between humans and animals. More 

fundamentally it is the intrusion into politics about a new way of thinking about living things. 

‘There aren’t’, according to ethicist Henry Greeley, ‘ “human genes” and “goat genes”. There 

are just genes that have different functions’ (cited in West 2007, 104). To think in terms of 

‘gene functions’ rather than ‘humans’ and ‘goats’ represents a fundamental change in 

political thinking and therefore scientific transformation of politics. Incremental and 

incidental, these transformations will in due course compel politics to confront the 

historically unique and unprecedented situation of being forced to determine what was once 

outside ordinary political adjudication: the proper boundaries between living and non-living, 

human and non-human.24  

 These questions are being posed even more directly in the context of cloning and stem 

cell technology (Capps 2008; Caulfied 2003). Cloning involves the somatic cell nuclear 

transfer, where the nucleus of an unfertilized egg cell is removed and replaced with material 

                                                 
23 On the role of major corporations see West (2007, 50). For a critique of commodification due to the influence 
of modern corporations see generally Lewontin (2000) and Lewontin et al. (1985). 
24 On the biology of species identity and the morality of crossing species boundaries see Robert and Baylis 
(2003). 
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from the nucleus of a somatic cell stimulating it to divide, and embryo splitting, the artificial 

division of a cell into two or more cells, with the resulting embryo placed in a female womb 

to produce identical offspring. Since Ian Wilmut of the Roslin Institute in Edinburgh 

announced the successful cloning of Dolly the sheep, there have been clones of rabbits, 

calves, pigs and monkeys. This biotechnology has opened the possibility of reproductive and 

non-reproductive (or therapeutic) cloning. Reproductive cloning aims to produce a 

genetically identical organism and placing it in a womb for the purpose of reproduction. 

Reproductive cloning is contentious because unlike ART it raises the possibility of asexual 

reproduction of identical human beings. Therapeutic cloning seeks to provide compatible 

tissues and organs for replacement therapy. A survey of 30 developed nations around the 

world found seven had no national legislation overseeing any kind of cloning, all the rest 

banned reproductive cloning, while 17 nations ban therapeutic cloning. Countries such as 

Belgium, China, Finland, Greece, India, Israel, Korea, New Zealand and the United States 

have no national legislation on reproductive cloning and allow therapeutic cloning (West 

2007, 71; Capps and Campbell 2010; Isasi and Knoppers 2006; Montpetit et al. 2007). Stem 

cell research has been as contentious as human cloning. Traditional stem cell therapy, such as 

transplanting adult bone-marrow cells into patients for the treatment of leukaemia, was 

limited by the need to match donor and host to avoid rejection and the limitation of adult cells 

to a specific function. In 1998 James Thomson at the University Wisconsin identified human 

embryonic stem cells that could grow into many different lines, forming the building blocks 

for the 210 different kinds of tissues in the human body. Removed from foetuses or placenta 

and umbilical cords, these cells can be cultured into skin, blood, heart or other human tissues 

and used for medical treatments. The ‘pluripotent’ cells that can be used as generic stem cell 

lines to generate new tissues and organs need to be removed between 9 and 11 days from the 

blastocyst, the 200 cells that form about nine days after conception, before these cells receive 

chemical signals to specialise. Stem cell technology, with the potential to repair or regenerate 

cells appears to offer extraordinary therapeutic possibilities, ranging from spinal cord repair, 

to treating diabetes and multiple sclerosis. The problem with this technology and the major 

reason it has been controversial is that it involves the use of cells from terminated 

pregnancies and the destruction of embryos. The biotechnology of cloning and stem cells has 

been politically contentious because it poses the most disturbing questions. Stem cell research 

forces us to ask when life begins and whether all living things, especially other human 

beings, are for our use. Human cloning presents arguably the most radical challenge to 



12 

 

politics, potentially overturning all laws based on individual ownership, intentionality and 

culpability. In the promise of asexual reproduction it potentially destroys the concept of the 

family and all those institutions and traditions associated with it. Even more provocatively, 

cloning seems to challenge our bedrock political notion of time and mortality, and a political 

world that presumes generational change and therefore confronts and negotiates the debts 

owed to the past and the future in the form of intergenerational justice.25   

 Our general overview of the major biotechnological innovations of ART, GM foods, 

stem cell and cloning show how major advances in biotechnology have important 

consequences for politics. What we see in this account are new insights, discoveries and 

techniques that present fundamental challenges to ideas and institutions that are at the core of 

all political communities. These challenges go beyond perennial political questions, such as 

who is a citizen, who should rule, what is the best political arrangement, to questions that 

were once considered the province of abstract philosophical or metaphysical debates but are 

now important questions of public policy and legislation. Consider some of the questions that 

politics has been forced to confront and determine as a consequence of biotechnological 

innovation. Can we now confidently distinguish between what is living and what is not? 

What is ‘human’ and when do things ‘become’ human? Is it possible to demarcate between 

human and non-human and if not, on what basis is one to rank over the other? If indeed a 

world seen through the lens of genes reveals the inherent plasticity of all things, does this not 

mean that all those structures and institutions that presently shape politics are now at best 

questionable? More specifically, does not biotechnological innovation raise radical questions 

not just about the political meaning of individuality and family but the very existence of such 

things, thereby questioning not just those provisions such as criminal laws, property 

ownership and constitutive enactments that define and shape them, but the very foundations 

of all politics?26 

 What we should be clear about is that science – those scientists, researchers and 

technologists pursuing biotechnological innovations – do not pose and explore these 

questions as a direct challenge to politics. On the contrary, we may say that for science these 

questions are epiphenomenal to the extent that they are not necessary for posing or answering 

those ‘scientific’ questions required for biotechnological discoveries. Rather, it is the 

political, acceptance, endorsement and incorporation of biotechnological innovation, because 

                                                 
25 For arguments regarding embryos, eugenics and human nature see Devolder and Harris (2007); Fenton 
(2006); Jotterand (2008); Lauritzen (2005); Michael (2001). 
26 See for example Brodwin (2000), where such questions of genealogy, maternity and ethics are explored. 
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it is in some significant way politically ‘useful’ – in improving health, ameliorating suffering, 

increasing fertility, expanding food production and therefore fighting poverty – that forces 

the apparent truth of these scientific insights into the political realm. Once in that realm, 

however, the political implications of such scientific insights are not at all clear. As we will 

note below, the extent to which they will transform politics is determined by a range of 

factors, from the dominance of the ‘useful’ in modern politics, the specific culture and history 

of each nation, to the prevalence of the ‘industrial-scientific’ complex. Nevertheless we can 

say these scientific insights challenge core aspects of modern politics and importantly, 

succeed because of the specific means and context of the confrontation. The scientific 

challenge to politics, at least in biotechnology, is incidental or unintended, a gradual, 

incremental yet significant redefinition and transformation of politics in scientific terms, 

fundamentally challenging and potential undermining the very foundations of all politics. 

Each new discovery poses novel questions and challenges and in doing so changes and 

redefines the debate by deploying new language (‘genes’) and presenting new radical 

possibilities that shift the terms of the debate. Moreover, in introducing scientists as 

innovators and benefactors it alters the grounds for adjudication and resolution of political 

questions to include the scientific matters for judgment.  

 

Biotechnology and the Limits on Political Authority  

Of course one may argue that these claims of a scientific transformation of political authority 

are far-fetched or extreme formulations, the stuff of feverish gothic novels or the new genre 

of science fiction but nothing more serious. Even if they are not, they certainly do not pose 

fundamental scientific challenges to politics that cannot be overcome. They seem, indeed, to 

be ethical questions, difficult and complex to be sure, yet capable of resolution through 

political means.27 Politics can address, negotiate and resolve them through regulations and 

laws and therefore the discussion above has been nothing more than a re-enactment of the 

‘Frankenstein’ and ‘Golem’ fears that have dogged all stages of modern scientific advance. 

Still, it would seem that there are major limitations on how politics can meet the challenge of 

biotechnological innovation. In this section I will explore two such constraints. The first 

concerns the question of ethics and the moral basis for resisting change; the second concerns 

the global nature of the political problem, substantially shaped by the role of modern 

multinational corporations in the development of biotechnological innovations.  
                                                 
27 For attempts to engage with these innovations using contemporary concepts such as ‘rights’ see for example 
Krimsky and Shorett (2005) who advocate a ‘genetic bill of rights’. 
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Politics of Theodicy 

Biotechnological challenges to politics are usually interpreted or defined as ‘ethical’ 

problems that can resolved with suitable examination, discussion and debate. The well-

known objections to this solution are the obstacles to deliberation due to the lack of public 

knowledge regarding the scientific advances and their potential political consequences, as 

well as the limitations of the various attempts to remedy this lack through education 

campaigns, joint public-expert committees or even deliberative democratic initiatives.28 But it 

is not just the lack of informed judgment and the limits to oversight that constrain political 

authority. The problem lies in the predominance of the ‘useful’ in ethical and political 

debates on technological innovation and change. The history of biotechnology suggests that 

the ‘useful’ is the true common ground between politics and science.29 This common ground 

at first seems to reveal a weakness in science since it seems to suggest that scientific research 

that is purely theoretical or abstract will be at a comparative disadvantage to research that has 

an immediate practical or useful applications. Yet in an important sense the primacy of the 

‘useful’ also reveals the weakness of political authority. The useful becomes a powerful 

means for science to assert and insert its insights into the political domain and in doing so 

subtly transform it. The reason for this I would suggest lies in the moral character of the 

‘useful’, a technological reinterpretation of theodicy that imposes moral demands to accept 

all useful innovations.  

 Theodicy, or the question of god’s justice, is usually raised when disasters are of such 

enormity that they seem to challenge divine providence.30 Modern technological innovation 

has transformed this question by making the ‘useful’ a moral obligation on modern political 

leaders. Two contradictory moral vectors or trajectories appear to characterise modern 

biotechnology. The first consists of an ever-more comprehensive account of nature that 

shows in its causality and therefore determinism a world that leaves no room, or denies, 

                                                 
28 On the politics of inquiries see Peters and Barker (1993); Fischer (2000). On the use of participative or 
deliberative democracy to overcome these dilemmas see H.D. Forbes, ‘Dahl, Democracy, and Technology’ in 
Day et al. (1989, 227–247); Roger Masters and Arthur Kantrowitz, ‘Scientific Adversary Procedures’ in Kraft 
and Vig (1988, 278–305); Willard (1996). 
29 Consider for example the unique and influential Asilomar meeting, a conference that took place in February 
1975 in Asilomar State Beach, California. Organised by Paul Berg, the meeting of 140 biologists, lawyers and 
physicians agreed on guidelines to ensure the safety of r-DNA technology. These voluntary standards adopted 
the ‘precautionary principle’ for research, acknowledging practical considerations as an important limit on 
scientific research (Krismsky 2005, 313; Abels 2005).  
30 See, for example, Pierre Bayle’s, Various Thoughts on the Occasion of a Comment (Bayle 2000). 
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human volition, intentionality and therefore moral culpability.31 This aspect of modern 

technology calls into question (and arguable continues to undermine) moral, and juridical 

notions of responsibility, as well as restructuring the political and public policy responses to 

everyday problems. It transforms, for example, the problem of drug abuse from a moral to a 

medical question, demanding not censure but cure and rehabilitation (and in some cases 

accommodation). Such a moral understanding co-exists, however, with another contradictory 

tendency founded upon modern technology that makes us radically responsible for 

everything.32 This tendency is based on the simple insight that once we know the cause of 

something and are able to change it, then the presence or absence of that thing is a matter of 

our own choice. Greater knowledge makes us, in a sense, participants in what eventuates, and 

therefore morally accountable for it. This proposition not only re-introduces the question of 

morality into the world, but radically enlarges its scope. For example, historically it was 

assumed that there would always be poor people in the world – poverty was a factum brutum 

of being human. All that one could do was to alleviate it – pity, charity, compassion, noblesse 

oblige were the limits of what was possible and therefore morally mandated. But if we can 

discover the causes of poverty, for example in inadequate use of farming technology, in 

predictable weather patterns, in the limitations of badly constructed political institutions, then 

the continuation of poverty discloses our lack of resolve, our moral inadequacy in solving this 

problem; it is an indictment of our moral and political will. Thus the very existence of the 

problem of poverty, within a specific political community, and indeed anywhere in the world, 

is proof of our injustice (see, for example, Sen 1995, and Drèze et al. 1995). If this argument 

has purchase in the case of poverty, then it will be applicable to almost all those problems 

that humanity has thought intractable from time immemorial. The practical consequence of 

this reformulation and resolution of the question of theodicy means that there is a powerful 

logic, both moral and practical, that insists on the ‘useful’ innovation as the morally 

necessary. To deny research into human fertility is to will infertility upon childless couples; 

to reject gene therapy is to will blindness, sickness, immobility and so on. Not allowing 

science full rein is to will, politically, all of nature’s ills that science seeks to cure or 

overcome. The ‘useful’ accuses politics of intentional cruelty. In this way modern theodicy 

has elevated the useful into a powerful trump-card in arguments over biotechnological 

                                                 
31 This aspect of modern technology was famously noted by Kant, who sought to overcome the determinism of 
Newtonian physics, which in positing scientific causality denied human beings their dignity, with a noumenal 
dignity founded upon autonomous human freedom: see generally The Metaphysics of Morals and his political 
works, such as On Perpetual Peace.   
32 On the possible religious origin of this moral disposition see Funkenstein (1986). 
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innovation. In practice it means that the only significant objection to political theodicy has 

been from religion. But even such resistance is not always consistent. For example, it is true 

that the strong Catholic presence in Italy and Ireland has meant that these countries have 

enacted more stringent laws on assisted reproduction technology.33  Nevertheless the lack of 

a clear demarcation between humans and animals in Shinto and Taoism and especially the 

possibility of reincarnation and transmigration of souls in Hinduism means that researchers in 

India and China have fewer restrictions on chimera research and xeno-transplantation (West 

2007, 47, 110). Consequently theodicy, combined with the ever-present and incremental 

nature of technical advances, produces a familiar public response to biotechnological 

innovations: an initial revulsion, a general tendency to object to seemingly unnatural 

technological changes revealed by the media; followed in time by a general willingness to 

acknowledge their usefulness; finally resulting in the acceptance of change as 

uncontentious.34 This tendency arguably explains the international diversity of political 

restrictions on biotechnological innovations we noted above. The early development of 

assisted reproductive technology and its widespread public endorsement has meant that most 

countries allow industry self-regulation. At the other end of the spectrum we have the almost 

universal banning of the most recent innovation of reproductive cloning.  

 

Industrial-Global Technology 

The other major obstacle to the political control of scientific innovation lies in the unique 

relationship between government and business in each nation and how it confronts the 

multinational nature of biotechnology industry, with the influence of ‘Big Pharma’, resulting 

in a ‘Science-Industrial complex’ (Bud 1993, 189–218; West 2007). Other than outright bans 

on research, the most common form of national restriction consists of limitation on public 

funds for experimentation. But the close nexus between government and business in the case 

of biotechnology means that such control may in some cases be limited, with the potential for 

industrial influence on governmental policy. The role of the National Institutes of Health 

(NIH), which assumed responsibility for developing genetic engineering controls in the 

United States is instructive. As Wright and Wallace (2000) show, Congressional ‘sunshine 

                                                 
33 The Christian insistence that life begins at conception contrasts with the Islamic and Judaic view that 
ensoulment does not take place until 40 days after fertilisation. On the religious debate in the US see Green 
(2010). 
34 Maienschein (2001, 431) describes it as the ‘cycle of reactions from yuk to tolerance to enthusiasm to 
reflective concern’. The case of Great Britain is revealing. The initial reluctance with cloning had by 2005 began 
to abate, allowing British scientists to experiment with therapeutic cloning. 
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laws’ in the 1960s and 1970s and scientific openness encouraged openness in policy 

formulation, with public meetings of the Recombinant DNA Advisory Committee (RAC) 

established to advise the NIH Director on the safety of genetic engineering. But such policy 

role was soon compromised by the need for industrial secrecy. Part of the problem was that 

NIH was not a regulatory agency but a leading sponsor of biomedical research. In addition, 

private corporations were not bound by NIH controls, which applied only to scientists who 

received government funding. So while NIH in 1976 promulgated large-scale culture and 

release into the environment of genetically engineered organisms as ‘prohibited experiments’, 

by 1980s pharmaceutical industry representatives had modified this requirement to a review 

of projects by a local bio-safety committee appointed by the company pursuing the project, 

based on the need to protect trade secrets. Yet even this was challenged by Genentech, which 

with Eli Lilly proceeded with large-scale production of insulin with genetically engineered 

microbes without review or approval of RAC, justifying its actions on the need to protect 

trade secrets. NIH responded not by seeking Congressional legislative action or reprimanding 

industry, but by adjusting its politics to conform to industry requirements for secrecy. After 

experimenting with a ‘voluntary compliance scheme’ the NIH in the 1980s revised its 

controls by transferring responsibility for industrial scale uses of engineered organisms to 

local bio-hazard committees, as advocated by industry representatives. In any case limiting 

public funds for experimentation may have the unintended consequence of relinquishing 

public oversight by forcing controversial research into the private sphere, where there is 

generally less oversight and control into the nature of research pursued. 

 The history, culture and religion of a nation inevitably shape its commercial and 

industrial policy and therefore the political control it will exercise over biotechnology. For 

example, even though ART is internationally the least regulated form of biotechnology, the 

legacy of Nazi medical experiments is evident in limits on reproductive therapies imposed by 

Germany’s Embryo Protection Act 1990 and Austria’s 1992 Act on Procreative Medicine 

(West 2007, 38). By contrast India and China, with substantial populations and extensive 

poverty making ever-increasing demands on public resources appear to have fully embraced 

modern biotechnology, with very few limitations on the nature of research that can be 

undertaken in each country. India is gaining international recognition due to the limited 

restrictions it imposes on human clinical trials, where low cost and ready supply of willing 

individuals to participate in trials means very few restrictions exist on experimentation. China 

leads the world on plant biotechnology and as we saw the first instance of chimera 
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experiments took place in China. These differences in national biotechnology policy mean 

that there is wide international divergence in the political control over biotechnology. For 

example, while China, South Korea, Singapore and Great Britain have the most permissive 

stem cell policies, Austria, Germany, France and the United States are more restrictive in 

their funding. Similarly, there is wide diversity in the international treatment of GM foods 

based on the usefulness of the innovations and fears over the safety of food, with the United 

States laissez-faire policy on biocrops at one end of the spectrum and European and Japanese 

strict regulations at the other.35 Though there are attempts to address national diversity 

through agreements such as the Cartagena Protocol on Biosafety, such differences give 

modern multinational biotechnology industry the opportunity to shape domestic policy and 

where necessary, shift research to new states with more permissive legal regimes for 

biotechnological research. This form of ‘country-shopping’ relies on ‘scientist-buying’, 

where scientists and sometimes entire laboratories are enticed with lucrative offers to 

establish and pursue cutting edge research in new countries with the promise of important 

commercial advantages. The global nature of modern biotechnology therefore makes it 

difficult for any one country to limit biotechnological innovation because in doing so it risks 

losing a potentially lucrative industry to competitors. Embryonic stem cell research is the 

cornerstone of Singapore’s $2 billion National Biomedical Science Strategy initiated in 2000. 

Similarly, the Caribbean island nation of St Kitts has a burgeoning industry in chimera 

experimentation because monkeys are in abundant supply there, the government imposes few 

rules on scientists and public and NGO scrutiny is limited (West 2007, 25, 38, 96, 100).  

 States continue to exercise significant control over biotechnological innovations. But 

commercial and industrial benefits of biotechnology, the global nature of the scientific and 

biotechnological industry and the diversity in international policy means that control by any 

one nation comes at a high price and may in international terms have limited force. The 

announcement of each new biotechnological discovery cannot help but fuel the persistent and 

powerful inclination for each state to liberalise its biotechnology laws and policy, and in 

doing so, effectively allow a scientific incursion into the political.    

 

Contested Authorities 

The authority of politics over the science of biotechnology seems obvious in part because it is 

so visible. Governments have always benefitted from biotechnology and governmental 

                                                 
35 See generally Bodiguel and Cardwell (2010); Paarlberg (2013); Pollack and Shaffer (2010).  
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support was crucial for the development of ‘new’ biotechnology. Governments gain from 

biotechnological innovations and therefore protect patents and copyright of scientific 

insights, legislating and regulating what is permitted and demarcating what is not. The history 

of old and new biotechnology therefore shows the dominance of politics as well as the 

inextricable link between politics, science and industry. Biotechnology, it would seem, is a 

handmaiden to politics. 

 On closer inspection, however, we see a different picture emerge. We need not 

definitively answer whether science is ultimately a form of politics, or even whether politics 

can be transformed into a scientific enterprise. What we can say is that biotechnological 

discoveries are subtly introducing fundamental or constitutive change and innovation into the 

language of politics, its conceptualisation of core principles and the way it seeks to resolve 

problems it confronts. The unpredictable, incremental and partial biotechnological insights 

into the nature of human life, the makeup of the individual, and the role of the family 

challenge the foundations of politics itself. Moreover, scientific authority, if we can use such 

a political term to describe its influence, does not share the political feature of intentionality 

and comprehensive vision and purpose. Biotechnology transforms politics incidentally, 

unintentionally, without strategy or assertion of contradictory authority. It is as though the 

very presence of scientific insight cannot help but displace or remove political resolutions, 

assumptions and judgments. Governments seem unable to resist or counter innovations that 

seemingly dissolve the substance of politics itself. The political focus on the necessary and 

useful, no longer countered by religious transcendence, seems to provide an irrefutable basis 

for unconstrained scientific innovation. The global and industrial nature of modern 

biotechnology in addition exposes modern politics to forces that seem impossible to resist. 

Consequently there seems to be no principled way to counter the biotechnological 

transformation of politics.  

 The case of biotechnology therefore reveals the increasing power and influence of a 

scientific way of thinking about the world, not readily visible because we are distracted by 

the apparently powerful edifice of political authority. But is it specific to biotechnology? 

Clearly we would have to pursue the other innovative scientific fields, such as computing, 

nanotechnology and particle physics to see if biotechnology is unique in this respect. Yet a 

cursory examination of these new scientific frontiers show familiar patterns, so that even 

small and limited innovations from all these disciplines would in their amalgamated and 

cumulative force confirm the formidable challenge science in general presents to political 



20 

 

authority. The result is a perplexing impression of flux and contradictions, of a cosmos that in 

its plastic potential increasingly submits itself to our seemingly all-powerful will, while with 

every new discovery we confirm and testify our essential impotence.  
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