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Regulating Modern Biotechnology in a
Global Risk Society
Challenges for Science, Law and Society

Inaugural Lecture
delivered on the occasion of the appointment to
the chair in Biotechnology and Law
at the University of Amsterdam
on Friday 10 December 2004
by

J. Somsen

Compared to almost any other object that starts with the letter D, DNA is very safe indeed.
Far better worry about daggers, dynamite, dogs, dieldrin, or drunken drivers than to draw up
Rube Goldberg schemes on how our laboratory-made DNA will lead to the extinction of the
human race.
(James Watson, Nobel Laureate for his pioneering work on DNA)

Vice-Chancellor,
Ladies and Gentlemen,

It has been observed that there are three historical events of equal importance.1
Event one is the creation of the Universe, which all of us will agree was a significant event. Event two is the appearance of life. Life is the kind of phenomenon one
might occasionally feel disenchanted about but, in general, we all accept its wider
significance. And event three is the event of modern biotechnology. Modern biotechnology is of such significance because it allows humans to gain ultimate control
over our universe and even human life itself.
It is puzzling that ‘law’ should not feature in my top-three most important
events. This is a curious and counter-intuitive confession for any lawyer to make,
and indeed, it has been a close call. Because, when it comes to control, law stakes
a monopolistic claim. And to protect that monopoly, the law has constantly
crossed swords with those who followed the laws of the universe, life, or science.
The law often initially emerged victorious, but ultimately has had to concede defeat in the face of the superior powers of life and science.2
The history of science and technology is littered with examples of scientists who
were forced to accept the supremacy of law and policy, over the laws of science
and nature. Galileo offers a rather sad example of such unfortunate fate.3 But this
did not stop Galileo from setting in motion a process of what has been called
‘decentering’: a painful rejection of our instinctively self-centred view of the
world, and our unique place in the universe.4
Biotechnology again is forcing humans to abandon feelings of uniqueness, but
this time as a result of discoveries at micro-level. On the basis of earlier ideas, we
used to believe that we are made of a matter completely different from, say, cauliflowers, or other plants or animals. We now realize that we share DNA, the basic
mechanism for encoding and transmitting genetic information, with hamsters, spi-
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ders, tulips and cockroaches. Science has embraced this discovery, and the possibilities it opens, but our psyches may never get accustomed to the idea that we do
not possess a unique ‘self’.5 It is not clear what psychological harm this discovery
will eventually turn out to inflict, or whether it is a harm the law ought to protect
us against.6
Having finally arrived at the issue of modern biotechnology, two centuries after
Galileo faced what he undoubtedly felt were irrational laws, its founding fathers
fared little better. Gregor Mendel, a monk by vocation, laid the foundations for
modern biotechnology in the Monastery of Brno in the mid-1850s. Unwisely, he
chose to do this in ways that failed to impress the archbishop of Prague and Pope
Sixtus IV, who therefore threatened to close the Monastery, including Mendel’s
state-of-the-art research lab.7
The regulatory instrument of God’s choice, in all these early instances, was
(and presumably still is) what present-day regulatory theory would term, ‘command-and-control regulation’. Moses came down the mountain clutching Ten
Commandments, and they were literally written in stone. To be sure, other more
flexible regulatory instruments would have been feasible. For example, God could
have opted for voluntary codes of conduct, guidelines, principles, a system of tax
incentives, or even market instruments. Yet, He insisted on a rigid, top-down
system of ten highly prescriptive rules, backed up by a particularly dissuasive set
of sanctions. Neither did he seem worried about the democratic legitimacy of his
commandments, about which His people were never consulted.
One can only feel sorry for Galileo and Mendel, who were unfortunate enough
to practice their science at a time when regulatory theory was still very much in
its infancy, and so profoundly dominated by the clergy.
In this lecture, I will show that, at the present stage of our understanding of
genetic science, the law has key contributions to make to ensure that biotechnology will turn out to be a blessing, rather than a curse. It must first facilitate and
supervise public engagement in finding solutions to the challenges that lie ahead in
the fields of risk, ethics and governance. It must then translate the product of this
process into a regulatory regime that is both effective and efficient. This regime
might come to rely on command-and-control regulation, voluntarism or a combination of these and other instruments.
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In the past, I have spent much time thinking about the control of hazardous
technologies. It is my experience that lawyers tend to be oblivious of technology,
but nonetheless are only too happy to regulate it. In this sense, in the four centuries that have passed since Galileo’s inquisition, science has evolved a whole lot
more than the lawyers whose job it is to harness it.
For todays’ question, therefore, we first of all must articulate the hard core of
challenges this technology poses to its legal control. We will see that a degree of
‘genetic exceptionalism’ is justified, because genetics indeed gives rise to a number
of new challenges for law, science and society.8 If we are able to identify these
novel features, this might provide vital clues about the requirements of the novel
law we need. Since novelty and inventiveness are concepts mostly alien to the legal
mind, possibly with the exception of a handful of patent lawyers, this is a particularly tough challenge.9
So, what is biotechnology? A UN definition refers to ‘any technological application
that uses biological systems, living organisms, or derivatives thereof, to make or
modify products or processes for specific use’.10
As I speak, in laboratories, research departments and hospitals around the
globe, thousands of anonymous, but highly motivated scientists are quietly working to advance this technology, and it is changing our world. Moreover, it is doing
this at a pace faster, and in ways more fundamental than anything witnessed before. This technology has the potential to create new life, including humans, to
eliminate faults or to make them perform services, such as the supply of human
donor organs. It is a technology that appears to allow us to become masters of our
own evolution.11
There is much to be said for biotechnology. With the depletion of fossil fuel
reserves, expected to run out within three to four decades, the engine of our
industrial age is about to grind to a halt. The price for our material well-being
comes in the form of catastrophic climate change, irreversible pollution of oceans,
soil and air, over-population and starvation in much of the world,12 and biodiversity loss at a rate of three species between now and the time I have finished this
lecture.13
In short, the human race is in desperate need for a break that will change its
fortunes. Biotechnology may be our last hope. Its claim is that it can feed the
hungry, heal the sick, and supply alternative and clean forms of energy.
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But despite its staggering potential, biotechnology harbours risks. Genetically
Modified Organisms (GMOs) released into the environment have the potential to
destabilize the biosphere. Newly made viruses may provide lethal and cheap weapons for terrorists.14 Advances in human genetics increasingly force parents to decide, partly on the basis of their spending power, the futures of their children well
before they are even born. Genetic information allows us to look into our future
health, but this information may also become available to employers, insurers and
government agencies and applied for their own purposes. Genetic screening policies could give rise to the emergence of a ‘genetocracy’, organising itself in informal biological caste systems.
Biotechnology is therefore bringing fundamental, all-encompassing and irrevocable change to our world, and this has not left the law unaffected. Patent lawyers
need to explain the difference between ‘discovering’ DNA and ‘inventing’ it,15
environmental lawyers must understand what we mean by ‘nature’ or ‘natural’,16
medical lawyers must come to terms with basic concepts such as ‘life’ and ‘disease’, and family lawyers have trouble explaining what we mean by ‘parent’, and
even ‘family’.17 What all these examples have in common, is that the very building blocks of hitherto mature systems of law are shaking at their foundations. All
these basic legal concepts, so vital to the law and ultimately the stability of our
society, are now in turmoil.
It is obvious that the State should bear primary responsibility for the scale,
direction and effects of biotechnology. However, for this to be possible, these
monumental changes of the recent past have yet to be matched by changes to our
political and legal structures.18
Ultimately, the aim of my research group is to make contributions to suggesting
such necessary reforms. There are reasons to be optimistic: as the Centre for
Environmental Law, we are well-placed to make valuable contributions to the design
of a regime that stimulates the potential of biotechnology and at the same time
controls its risks.
For this, we first need to understand what complications we can expect in pursuit
of this aim, and I believe there are four broad themes that define the emerging
discipline of ‘biotechnology law’.
First, in common with the environmental debate, in all cases there remains
uncertainty about the environmental, ethical, social and economic externalities,
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or ‘risks’ of this technology. Apart from scientific uncertainty, an additional dimension of biotechnology is that the regulation of risk is further complicated by
different but equally valid lay and expert perceptions of risk. Current policies to
educate the ‘lay’ public alone, will not resolve these differences in perception and,
without some other mechanism, the associated regulatory paralysis is likely to
remain.19
Second, in marked contrast to environmental law, where the importance of
ethics has (unjustifiably) been underplayed,20 ethics are at the forefront of the
regulatory debate in biotechnology. Ethical principles of course dominate the regulation of human genetics, but they also shape debates in the field of patents and
agricultural biotechnology. Clearly, the accommodation of ethical principles in any
regulatory regime poses new challenges, in particular in terms of governance.
Third, and in common with environmental regulation, national and trans-national governments are beginning to embrace the idea that the regulation of biotechnology, given its potential impact on almost all aspects of human existence,
must be reflected in inclusive forms of genetic governance. Governance refers to a
process that broadens and changes the meaning of government. It implies collective action from multiple, mutually influencing actors, both within government
and beyond its formal authority. Inclusive forms of governance may be the ideal,
but the reality is that globalization21 of firms, markets, and regulation, severely
restrict the roles of states and its citizens, and even of powerful organizations such
as the European Union (EU).
Finally, because the regulation of biotechnology is still in its infancy, little experience exists with the development of suitable regulatory instruments, let alone
with their implementation and enforcement. In the course of this lecture, I will
draw upon the considerable knowledge that environmental regulatory theory has
produced in this respect.
However, the single most important legal instrument that shapes the development of biotechnology is property. The most important source of property rights
in this field is constituted by patents. Patent offices and tribunals are obviously not
‘regulators’ in the classical sense of the word, but the power that these bodies
enjoy to interpret patent law, including the ethical acceptability of patent applications, amounts to regulation in fact. For these reasons, I will pay separate attention to biotech patents.
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In summary, the regulation of biotechnology revolves around four broad themes.
(1) Regulators must deal with scientific uncertainty (risk) and; (2) they must formulate and apply (ethical) principles for the protection of present and future generations; (3) they must offer special guarantees that secure the legitimacy of genetic governance through public participation and transparency in a globalized world,
and (4) they must employ a variety of different instruments for the regulation of
extremely diverse applications of biotechnology, all of which function in the shadow of biotech patents.
In respect of these four themes, there exists considerable common ground with
environmental regulation, so that we can hope to set in motion a process of crossfertilisation.22 At the same time, biotechnology represents a discrete regulatory
field, at times calling for ‘genetic exceptionalism’, i.e. a unique approach that in
many respects should differ from environmental regulation.
I shall now develop these four themes in turn with a particular focus on two
applications of biotechnology: agricultural biotechnology and human genetics.

Risk and Future Generations
Turning to the issue of risk first: ‘risk’ is a function of two variables – the likelihood of any particular impact, and its scale.23
The regulation of risks posed by biotechnology is difficult for two reasons.
First, biotechnology gives rise to more than just one type of impact, as is the case
with Genetically Modified (GM) crops. The multitude of impacts (such as health,
ecological, and social) leads to the problem of ‘incommensurability’, i.e. that no
single criterion, such as mortality, can be used to quantify these different potential
impacts. We therefore cannot avoid subjective choices about the kind of impact we
find most important. For this reason alone, references to ‘sound science’ and
‘science-based’ risk regulation are inherently flawed, and public participation in
risk regulation a necessity.
Second, dealing with the likelihood of those impacts is fraught with problems.
This is because cutting-edge biotechnology exists in the twilight world of scientific
‘uncertainty’24, and even ‘ignorance’.25 We simply do not know enough to rely on
classical probabilistic risk assessment and risk management techniques.26
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It is in this context that the ‘precautionary principle’ is important. Originating
in environmental law, it currently features in many national, regional27 and global28 legal texts. It instructs that, where there are threats of serious irreversible
damage, lack of full scientific certainty is no reason for postponing measures to
prevent the risk from materialising.
The precautionary principle is evolving into a core principle, not just of EU
environmental law,29 but is beginning to find its way into medical law,30 and has
already become firmly established in food safety law.31 In other words, the law
concerning risks associated with human genetics and GM food are converging
around the precautionary principle.
However, in so far as risks are borne exclusively by present generations of patients or consumers who, unlike the environment, are in a position to speak up for
themselves, I find the analogy with the environment tenuous.32 Cynical as this may
sound, in the larger picture, injury or even death of a patient or consumer is not
‘irreversible’ in the sense of the precautionary principle. Application of the precautionary principle for this kind of risk may stifle innovation in medicine and
agriculture. I would therefore argue for caution in adopting the precautionary
principle in fields other than that from which it originated.
By the same token, however, the precautionary principle, could provide added
guidance for deciding about genetic interventions that affect future generations, in
the same irreversible way as environmental degradation affects future generations.
I am thinking of reproductive cloning, permanent changes to the human genome,
and xenotransplantation.33 In the light of the precautionary principle, such irreversible practices become problematic in so far as they harbour risks to future generations.

Governance and Globalization
I now turn to the second theme of biotechnology law: governance. If I have to
identify a single most important factor that is pushing questions of ‘genetic governance’ to the forefront of debates about the regulation of agricultural biotechnology, it must be concerns about the democratic legitimacy of those rules. These
concerns are premised on the idea that scientific expertise, like other forms of
democratically delegated power, is entitled to respect only when it conforms to
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norms of transparency and deliberative adequacy.34 Democratic legitimacy, and
associated values of transparency and accountability, is under threat by both the
globalization of biotechnology regulation, as well as by exclusive, expert-driven
models of the regulation of science and technology.
These two threats to the democratic legitimacy of biotechnology regulation converged in Seattle and led to a violent revolt against the World Trade Organization
(WTO). The WTO claims powers to review national or regional laws, including
patent laws, against its trade rules.
The legitimacy crisis created by the WTO stems from a number of facts. Its
policies are determined by its member states, without any other forms of direct
democratic input and law-making occurs in the context of dispute resolution,
which by definition is unaccountable.35 Historically, WTO policy also has been
driven by special interests, in particular those of multinational corporations, and
industrialized powers such as the US, EU and Japan.
The contrast between WTO law and the UN Biosafety Protocol is striking.36
Both regulate trade in GMOs, but a comparison between the way in which those
two sets of rules came into being, suggests that the WTO can learn important
lessons from global environmental governance.
The 1992 UN Earth Summit in Rio de Janeiro brought together a Global
Forum of NGOs, drawing representatives from 7000 organizations, spectacularly
outnumbering the 150 governments present. The Rio process was a constitutional
moment, connecting citizens to global environmental law-making.37 By comparison, WTO law-making through its dispute settlement procedures, has an obvious
democratic deficit.
A similar contrast between relevant WTO law and the Biosafety Protocol
emerges, if we focus on the legal instruments they employ to regulate movements
of GMOs. The Protocol revolves around an Advance Informed Agreement procedure,38 which is a manifestation of ‘information based regulation’.39 A Biosafety
Clearing House further instils transparency for third-countries and citizens alike.
The Protocol also carries a labelling requirement for GMOs intended as food
products.
Under WTO law, such measures restricting trade in GMOs are subject to a
simple ‘prohibition unless derogation’ framework, and the legality of national labelling requirements relating to GMOs is dubious at best. Neither is there any
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equivalent to the Biosafety Clearing House mechanism to provide transparency in
a state's decisions to authorize imports of GMOs.
The EU also claims significant powers in the field of agricultural biotechnology.40 What can we say about the legitimacy of those rules? In order to answer
this question, it will suffice briefly to focus attention on Directive 2001/18/EC on
the Deliberate Release into the Environment of Genetically Modified Organisms
and Repealing Directive 90/220/EEC (Deliberate Release Directive).41 The Directive contains a Community authorization procedure for the release of GMOs
into the environment. Community authorization means that, once a product containing a GMO is authorized in, for example, Lithuania, other countries may no
longer restrict the placing on the market of that product.
In our example, Community authorization follows on the basis of a risk assessment carried out by Lithuanian authorities. This system of ‘multi-level governance’ produces an obvious legitimacy deficit.42 After all, one single national risk
assessment now determines the implications of a GMO for all other EU Member
States. In such cases, Member States may exercise a degree of control only by:
a) raising objections;
b) having recourse to a so-called safeguard clause.43

However, in both cases, decisions are transferred back to Community level by
virtue of a so-called ‘commitology procedure’44 referred to in Article 30(2).45
Decisions taken by the Regulatory Committee pursuant to Article 30(2) are Community decisions.46 The effect of this procedure is to exclude the directly elected
European Parliament, which in such cases may merely ‘inform the Council of its
position’. Equally serious, for reasons of legal procedure, individual legal action
against manifestly erroneous decisions of this Regulatory Committee will rarely be
available.47
On the positive side, public consultation is a core principle of the Directive.48 The
Deliberate Release Directive also establishes a labelling scheme, informing consumers of GMOs in food.49
The impact of globalization on the legitimacy of biotechnology law might be
presumed to be a less dominant dynamic for human genetics than is the case for
agricultural biotechnology. Indeed, in matters concerning ethics, states traditionally enjoy much greater autonomy than in the area of trade. The EU, for example,
13

J. S o m s e n

does not claim competence to harmonize ethics. But the EU is actively promoting
research in the field of human genetics, and has proposed ethical guidelines for
EU-funded embryonic stem-cell research.50 Obviously, these guidelines will influence national regulatory choices, and may amount to de facto regulation.
The fact that medical services are big business again triggers processes of globalization. Globalization of markets (in pharmaceuticals and medical treatment) stimulates mobility of patients, doctors and researchers. As the example of abortion
tourism to Holland and Spain shows, the effectiveness of national laws restricting
access to medical services on ethical grounds is limited.51 Also, EU legislation
requiring mutual recognition of medical and other academic diplomas encourages
brain drain to permissive jurisdictions, in particular the United Kingdom, where
stem-cell research is stimulated.52
Apart from globalization, the legitimacy deficit of the regulation of human genetics is exacerbated by two additional dimensions.
The first is directly related to the prevalence of the ethical paradigm. In the
sphere of human genetics, ethical pluralism rules, with positions ranging from an
uncompromising emphasis on ‘human dignity’, to utilitarianism and ‘free choice’
neo-liberalism. This means that a large proportion of citizens, in particular those
emphasizing the value of ‘human dignity’, will always question the legitimacy of
any compromise position. No amount of procedural fair play appears sufficient to
compensate for this legitimacy problem.
The second stems from the fact that the science of human genetics constitutes a
regulatory target that moves frighteningly fast. Under such circumstances, the law
can either accept being perpetually overtaken by scientific progress and become
obstructive, or it can employ open-textured drafting that over time is given contemporary significance and meaning by courts and other adjudicators. Whereas the
latter offers a practical solution to a real problem, courts are not regulators, and
such solutions compound the legitimacy deficit that troubles the regulation of
human genetics.53
There can be little doubt that the EU is taking all these concerns seriously.54
Advice of the scientific committees is available on the internet, public consultation
of the public is made compulsory by the Deliberate Release Directive, and an
independent Group on Bioethics was established by the Commission, whose opinions are published. More generally, the EU has made real progress with the
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adoption of provisions on transparency, access to documents and access to justice.
Crucially, the precautionary principle underpins EU biotech regulation. This allows for a wide range of values to play a role in risk assessment, and fosters
transparency. It gives a voice to minority opinion, and allows early involvement of
civil society.
This process of democratising EU regulation of biotechnology is complicated by
the fact that it involves different levels of governance, where different cultures
dominate. However, such challenges are not entirely new. Nature 2000, which is
an EU network of specially protected habitats, offers an interesting model of relatively successful multi-level governance of a common good. Such experiences provide useful guidance for future improvements to EU genetic governance. The task
ahead is a daunting one. The democratisation of expertise entails some difficult
trade-offs between the values of legitimacy and efficiency, and those of simplification and participation.55

Ethics
Next to ‘risk’ and ‘governance’, the third broad theme of biotechnology law is
constituted by ethics. The regulation of human genetics in large measure revolves
around resolution of ethical questions. However, important ethical questions also
arise in the context of agricultural biotechnology and biotech patents. One may
ask what the lack of consensus about these ethical conflicts tells us about the maturity of this branch of law. A mature body of law might be expected, substantively, to provide answers to questions concerning the use of genetics, set boundaries, contain mechanisms for its enforcement and, procedurally, ensure its
legitimacy. For as long as basic ethical dilemmas remain unresolved, however,
regulators will be looking for ways of meeting a role that has yet to be actually
defined.56 To some extent, therefore, asking how the law should regulate genetics
amounts to asking it to run before it can walk.
And yet, at present, practical ethical questions arise not so much in the context
of spectacular futuristic techniques, such as reproductive human cloning, or improving the human genome (germ-line intervention), but much more practically
in the day-to-day clinical practice of genetic testing. The social and legal implications of genetic testing are profound. It allows for an increasingly detailed look
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into our future health and that of others, including that of the unborn. Genetic
information is of immeasurable commercial value for pharmaceutical industries,
insurance companies and employers. Of equal concern is the interest states have
in this information, for example for purposes of social policy and the prevention of
crime.
It is not possible to elaborate on the countless ethical dilemmas of privacy,
confidentiality, autonomy and informed consent to which human genetics gives
rise. However, it is clear that the law must provide answers to these and many
other future dilemmas. Most of these ethical questions are not ‘new’, and hence
may be resolved by building upon existing experience. At the same time, we need
to be careful not too easily to switch on the ‘business as usual’ mode.
The scale with which genetic tests for thousands of illnesses can be applied, and
the precision of outcomes does lead to novel problems. For these new issues, I feel
that medical law should branch out to disciplines traditionally alien to it, in particular environmental law.
The precautionary principle has already been alluded to in the context of risk
regulation. A second and important example that addresses ethical concerns is
informed consent. Informed consent requires consent by a patient to a surgical or
medical procedure, or participation in a clinical study after having been informed
of the risks involved.57 The instrument of informed consent has subsequently been
adopted by the environmental movement, and now plays a central role in legal
regimes that regulate trans-frontier movements of hazardous wastes and, as has
been seen, GMOs. It is also undergoing a remarkable development in the field of
patent law. The instrument of informed consent has thereby developed from a bilateral legal instrument in the sphere of medicine, to a multi-lateral, community
instrument, in the sphere of the environment and patents.
The accelerated emergence of human biobanks58 in my view necessitates a similar development within medicine. The very nature of these biobanks, allowing the
mass storage of genetic information over indeterminate periods of time, makes
continued adherence to bi-lateral informed consent problematic for both practical
and theoretical reasons. Practically, to obtain individual consents from such a large
number of people is prohibitively expensive and difficult. Theoretically, if the
Human Genome is regarded as ‘the common heritage of mankind’, there is much
to be said for moving away from the traditional bi-lateral consent, towards a single, generic ‘community consent’. A presumption in favour of individual consent
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could then be rooted in considerations of solidarity and the public interest.59 Such
a presumption is of course much more difficult to maintain for the many commercial databanks that already exist.60

Instruments/Patents
I have now arrived at the final pillar of biotechnology law: patents. No legal instrument impacts as profoundly on biotechnology as patent law. This should come
as no surprise. Patent is property, and property is the most influential social ordering mechanism known to man. In environmental law, policies of establishing property rights and markets for what previously were ‘public goods’ is an attempt to
redress the ‘tragedy of the commons’.61 Patent law in part is equally designed to
deal with this problem of free-riding. Like the other fields of biotechnology law I
discussed, biotechnology patent law has to resolve issues of risk, ethics, governance, and instrumental efficiency.
Put simply, a patent is granted for an invention (and not for a mere ‘discovery’),
and provides the right for a period of some 20 years to stop others from making,
using or selling the invention, without the permission of the inventor. In order to
qualify for a patent, an invention must be ‘new’, involve ‘an inventive step’, and
be ‘capable of industrial application’.
Patents are the life-support machine for the highly research and capital-intensive life science industry. Without patents there will be no outside investors, and
without investors no commercial biotech products. So crucial are patents that
research decisions in life science companies are based more on the advice of patent
lawyers, than on the opinions of their scientists.62 In a general sense, I believe that
patents may serve the public good, for example because they accelerate the development of new pharmaceuticals. However, there is considerable evidence that
biotech patents also harbour serious ‘risks’ to the public interest.
One such risk is that, because a patent is a monopoly, it will actually make
business for competitors more difficult. After patents have been granted for DNA
sequences and the protein it encodes, a gold-rush has broken out to obtain such
patents, especially for the manufacture of drugs. Patent applications are filed by
small and large firms, universities and public sector organizations. The US Patent
and Trademark Office (US PTO) in 1991 dealt with 4000 patent applications for
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partial human DNA sequences. By 1998, this number had risen to over half a
million.63 This is bad news for large, down-stream companies, because this diffusion of ownership over so many actors creates huge transaction costs for the development of commercial products, because licence fees must be paid to different
patent-holders. This phenomenon is referred to as ‘the tragedy of the anti-commons’.64
For the same reasons, biotech patents risk undermining liberty of research. For
example, scientists’ liberty to carry out research on breast cancer and ovarian
cancer has been compromised. This is because fees need to be paid to the patentholder, Myriad, each time the BRCA1 or 2 genes play a role in their research.
Basic human rights such as the right to food and the right to health come under
threat, because public research programmes have to be abandoned for these reasons.65
In the context of today’s occasion, I wish to afford special attention to the trend
of universities filing biotech patent applications.66 Where patents serve to monopolize knowledge rather than disseminate it, where they stifle innovation rather
than accelerate it, patenting by universities amounts to an affront to their historic
mission. The patenting of medical research in universities is also distorting research priorities. Whereas medical schools in universities should focus on medical
advancement that produces the greatest benefit to the world population, at present
only 10 percent of health research targets the illnesses that make up 90 percent of
the global disease burden.67 The reason for this is simply because there is very
little profit in treating, for example, tropical diseases. Between 1975 and 1997,
only 13 of 1,200 new drugs marketed were specifically developed to treat tropical
diseases, and only four of these were a direct result of pharmaceutical industry
research. And should there exist any remaining concern about the creativity and
industriousness of my colleagues in academic hospitals and biology departments
who in the past worked without the incentive provided by patents, there are reassuring statistics. 70 percent of scientific papers cited in biotechnology patents
originated in public universities, compared with only 16.5 percent from the private sector. Universities should adopt transparent policies ensuring that patent
protection of their biotechnological inventions is in pursuit of their historic mission. This is to disseminate knowledge, and not to service the global life science
industry, whose equally valid mission it is to make profits.68
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Claims by patent lawyers that patents are ‘ethically neutral’ is naive at best, and
perhaps plainly dishonest. We should therefore now briefly turn to the issue of the
ethics of patenting biotechnological inventions.
Most modern patent laws exclude from patentability inventions that are unethical. Within the EU, we find a list of such examples in the Directive on the Legal
Protection of Biotechnological Inventions.69 This list includes processes for cloning
human beings, processes for modifying the germ line genetic identity of human
beings, and uses of human embryos for industrial or commercial purposes. However, patent offices are ill-suited to make such ethical judgements. They are therefore understandably reluctant to deny patents based on ethical considerations.
In an example of Dutch courage, the Netherlands challenged the validity of the
Patent Directive on the basis of its alleged breach of the fundamental right to
human dignity.70 It argued that, to allow isolated elements of the human body to
be patented, would be tantamount to reducing living human matter to a mere
commodity, and would constitute an assault on the dignity of mankind. It also
argued that no informed consent needs to be given by the donor of genetic material, and that there is nothing in the Directive allowing patients to refuse a treatment involving matter obtained by biotechnological means. The Court rejected
the Dutch application.
Patent law offers one of the strongest examples of the globalization of law, and
the associated legitimacy problems therefore also affect biotech patents. The 1994
Agreement on Trade-related Aspects of Intellectual Property Rights (TRIPS) establishes enforceable global (minimum) standards of protection and enforcement
for patents. It is administered by the WTO. TRIPS has secured that the extended
patent protection for biotechnological inventions that Northern American, European and Japanese businesses enjoyed domestically has now spread globally. It
has been calculated that, if fully implemented, TRIPS will secure transfer of funds
totalling $20 billion plus from developing countries to the information exporting
nations of Europe, Northern America and Japan.71
The negative potential of the global patentability of biotechnology, which affects
hundreds of millions of people now and in the future, again gives rise to questions
of global governance. How may we steer patent protection for biotechnological
innovations in the right direction? Similar to risk regulation, where I advocated
‘democratizing science’, the answer appears to reside in ‘democratizing intellectual property’.72 The 39 pharmaceutical companies that marched to the Pretoria
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High Court to enforce their patents on AIDS medication in Africa, where more
than 17 million people have already died of AIDS, ultimately decided to settle the
case. This remarkable turnaround was due only to high profile campaigns by
NGOs and civil society.
Democratizing intellectual property rights, in this context, is an effective regulatory mechanism for avoiding both ‘tragedies of the commons’ and ‘tragedies of
the anti-commons’. For democratization of patent law to work, and such tragedies
to be avoided, three conditions must be met, all of which have been pioneered and
refined in environmental law. Actors must have access to information so that they
can reach an informed opinion; they should be able to participate in decision-making, and have a (limited) right of access to justice.73 In this process, NGOs have a
crucial role to play, and there is no field of law where there is more extensive
experience with NGO participation in governance than environmental law.

Conclusion
Over the past two years, my research group has developed an understanding of the
core challenges that determine the new field of biotechnology law. Those challenges are in the sphere of risk regulation, genetic governance, ethics and regulatory effectiveness. To an important extent, our insights have been derived from
experiences with environmental regulation.
In the years ahead, I will focus attention on turning these insights into concrete
proposals for a regulatory regime that unleashes the huge potential of biotechnology, but contains the risks for our universe, and the life it contains.
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sessment of existing information on the basis of new or additional scientific knowledge,
has detailed grounds for considering that a GMO as or in a product which has been
properly notified and has received written consent under this Directive constitutes a
risk to human health or the environment, that Member State may provisionally restrict
or prohibit the use and/or sale of that GMO as or in a product on its territory.
The Member State shall ensure that in the event of a severe risk, emergency measures,
such as suspension or termination of the placing on the market, shall be applied, including information to the public.
The Member State shall immediately inform the Commission and the other Member
States of actions taken under this Article and give reasons for its decision, supplying its
review of the environmental risk assessment, indicating whether and how the conditions of the consent should be amended or the consent should be terminated, and,
where appropriate, the new or additional information on which its decision is based.
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48. 10th Recital. in respect of the deliberate release of GMOs for any other purpose than
for placing on the market (Part B of the Directive) Art. 9 provides:
1. Member States shall, without prejudice to the provisions of Articles 7 and 25, consult the public and, where appropriate, groups on the proposed deliberate release. In
doing so, Member States shall lay down arrangements for this consultation, including a
reasonable time-period, in order to give the public or groups the opportunity to express an opinion.
2. Without prejudice to the provisions of Article 25:
- Member States shall make available to the public information on all part B releases of
GMOs in their territory;
- the Commission shall make available to the public the information contained in the
system of exchange of information pursuant to Article 11.
In respect of the placing on the market of GMOs as or in products (Part C of the
Directive) Art. 24 provides:
1. Without prejudice to Article 25, upon receipt of a notification in accordance with
Article 13(1), the Commission shall immediately make available to the public the summary referred to in Article 13(2)(h). The Commission shall also make available to the
public assessment reports in the case referred to in Article 14(3)(a). The public may
make comments to the Commission within 30 days. The Commission shall immediately forward the comments to the competent authorities.
2. Without prejudice to Article 25, for all GMOs which have received written consent
for placing on the market or whose placing on the market was rejected as or in products under this Directive, the assessment reports carried out for these GMOs and the
opinion(s) of the Scientific Committees consulted shall be made available to the public.
For each product, the GMO or GMOs contained therein and the use or uses shall be
clearly specified.
Art. 31(3) provides:
Without prejudice to paragraph 2 and point A No 7 of Annex IV,
(a) Member States shall establish public registers in which the location of the release of
the GMOs under part B is recorded.
(b) Member States shall also establish registers for recording the location of GMOs
grown under part C, inter alia so that the possible effects of such GMOs on the environment may be monitored in accordance with the provisions of Articles 19(3)(f) and
20(1). Without prejudice to such provisions in Articles 19 and 20, the said locations
shall:
- be notified to the competent authorities, and
- be made known to the public
in the manner deemed appropriate by the competent authorities and in accordance
with national provisions.
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See also Art. 7.2, regarding public consultation about use of the differentiated procedure; Art. 8.2. regarding consultation of the public in respect of modifications and/or
new information regarding a deliberate release, and Art. 16.3 regarding consultation of
the public in respect of criteria and information for specified GMOs.
See further Regulation (EC) 1830/2003 concerning the Traceability and Labelling of
Genetically Modified Organisms and the Traceability of Food and Feed Products Produced from Genetically Modified Organisms and Amending Directive 2001/18/EC,
above n. 40.
Under these proposed rules, the EU will not fund human embryonic stem cell research
in countries where it is forbidden. These guidelines also provide that:
- stem cells may only be derived from embryos created before 27 June 2002 (which is
when Research Framework Programme 6 was adopted);
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