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“When you set out on your journey to Ithaca,
pray that the road is long,

full of adventure, full of knowledge.

The Lestrygonians and the Cyclops,

the angry Poseidon - do not fear them:

You will never find such as these on your path,
if your thoughts remain lofty, if a fine
emotion touches your spirit and your body.
The Lestrygonians and the Cyclops,

the fierce Poseidon you will never encounter,
if you do not carry them within your soul,

if your soul does not set them up before you.

Pray that the road is long.

That the summer mornings are many, when,
with such pleasure, with such joy

you will enter ports seen for the first time;
stop at Phoenician markets,

and purchase fine merchandise,
mother-of-pearl and coral, amber and ebony,
and sensual perfumes of all kinds,

as many sensual perfumes as you can;

visit many Egyptian cities,

to learn and learn from scholars.

Always keep Ithaca in your mind.

To arrive there is your ultimate goal.

But do not hurry the voyage at all.

It is better to let it last for many years;

and to anchor at the island when you are old,
rich with all you have gained on the way,

not expecting that Ithaca will offer you riches.

Ithaca has given you the beautiful voyage.
Without her you would have never set out on thelroa
She has nothing more to give you.

And if you find her poor, Ithaca has not deceived.y
Wise as you have become, with so much experience,
you must already have understood what Ithaca means”

(C. Kavafis)

Dedicated to this Ph.D.:
a hard, but in the end rewarding journey,
that gave me the opportunity to travel around tloelely
meet brilliant people, experience life in manytsffacets,
including pain, discouragement, hope, persistesatsfaction,

and let me taste a bit of the anxiety, the thirel beauty of research.
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ABSTRACT

Synthetic biology occupies a relevant position aghdhe new emerging
technologies. The potential applications of theddfiof research, characterized by the
adoption of an engineering approach to life, togetivith a trend to converge
between different technologies, span several fidttsvever, it could also generate
numerous risks.

This thesis aims at individuating a regulatory feavork and a model of
governance for addressing the risks and concefism@within synthetic biology
area. This is to ensure that the progress is matehned but, at the same time, the
problematic issues are not neglected or under atedu The suggested model is
named prudent vigilancé(inspired by the report about synthetic biologyafted by
the U.S. Presidential Commission on Bioethics, 2040d it entails an ongoing and
periodically revised process of assessment and geament of all the risks and
concerns, taking into account the interests oftla#l stakeholders in a dynamic,
cooperative, democratic, open and transparent nnakRoethermore, it suggests the
adoption of policies that are based on the priecipf proportionality (among
benefits and risks) and on a reasonable balancétgden different interests and
rights at stake. These policies should be takeoutiir “hard law” and “soft law”
sources, thus involving “actors” at all levels (gavments, institutions, the scientific
community and general public), and the enforcenagmt control of those policies
should be exercised by judges coupled with indepeingrofessional bodies, where
all the stakeholders are represented. The polisfesild also be oriented by a
constitutional frame, that is represented by thetgation of fundamental human
rights emerging in the field of synthetic biologight to life, right to health, dignity,
freedom of scientific research, right to environmen

After the theoretical explanation of the chosen elothe operability of it is
“checked”, by considering, as a case study, itdiegtpon with reference to a specific

risk brought up by synthetic biology — biosecurigk, i.e. the risk of bioterrorism.






INTRODUCTION

“The technology does not keep the man away fronptaglems of nature,
but it obliges him to study them more deeply”

(A. de Saint-Exupéry)

Science and technology are continuously evolvind) thie progress made by
research in the recent decades has allowed fogréfisant improvement of one’s
living conditions. The scientific results obtained theoretical level, far from
remaining confined to a purely abstract level, héstered” different spheres of
reality and had found practical applications inesal/fields. This situation rouses the
interest of society and of the law. The latternsrgegral part of society and lives in
the dynamism of it. The purpose of the law in tb@ntext is to regulate the
innovations that science brings each day and td wih the underlying cultural
changes that science produces. It is at theseroemssthat the innovative feature of
science and technology meets the “tidy” charactefasv which, by its intrinsic
nature, has the tendency of settling the world.eéaj science and technology
challenge the law and the law cannot avoid facimgriew issues that emerge as a
result of - or thanks to - theoretical insights gmdctical “translations” that science
brings to the table. For this reason, the law Ikedaupon to look for legal solutions
and legal principles, so as to provide adequattegtion to the various stakeholders.
Hence, the relationship between science, technplagy society and the individual
should be one of synergy.

Among the latest developments of science and tdobwo there is an
emerging field that has opened the doors of th& @éntury, @ game changing



INTRODUCTION

scientific development that transcends all in hurhatory. It is already underway
and it even has a name: synthetic biobs'gy

With Watson's and Crick’s discovery of double-hebkructure of DNA,
together with the studies of genetic engineerimgy$ed on isolating a single gene
and manipulating it), and the analysis of short &ty pieces of DNA of many
organisms (object of attention by molecular biolpdle field of science has entered
into a new era. It starts from the idea of lookatghe whole genome of organisms
and takes it a step further, going beyond the ¢gryim understand and know the
genome to the idea of manipulating it by the wgtand re-writing the genome. Such
a new “revolution” is known as synthetic biology,descipline that — to put it
provocatively - seems to be capable of realizirgdahcient human dream of being
able to create life and finding the answer to tlystery that is life.

The term “synthetic biology” was used for the fitiste, over a hundred years
ago, by Stéphane Ledlddowever, the field of synthetic biology is st the infant
stage and its definition is far from simple and fesm definite. This notion is
captured rather eloquently by Kristala Pratherpvefffirms that: # you ask five
people to define synthetic biology, you will get ahswers®. Being an emerging
science and technology, it is understood that thezemany attempts, and thus many
different formulations of its definition. Howeven trying to explain what it is, it
can be observed that the purposes of synthetiodyobre to redesign existing
biological systems, improving their properties anaking them more advantageous
than what they are in a “natural” state, and, nudsill, to design completely new
parts and devices, that are artificial and nontergsn nature as such.

In its attempt to reach these targets, synthetmoQy assimilates the
knowledge coming from different fields, such aslduyy, genetics, engineering,
nanotechnology, computer sciences, biotechnology ahemistry. The main
characteristic of synthetic biology is its adoptiminan engineering approach to life.

! D. sasseLoy, What will change everything2009, at http://www.edge.org/response-detail/11143
(last visited 28th January 2013).

%1t can be noted that currently DNA double helixcigllenged by the finding in human cells even a
guadruple structure. See @IFFI, D. TANNAHILL, J. MCCAFFERTY, S. BALASUBRAMANIAN ,
Quantitative visualization of DNA G-quadruplex stures in human cellsn Nature Chemistry20"
January 2013.

% S.LEDUC, La biologie synthétiquéaris, 1912.

* K. Prather, quoted in ETORIAL, What's in a Name?in Nature Biotechnology27, 12, 2009, p.
1071-1073.
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INTRODUCTION

With such a converging and multidisciplinary apmtoasynthetic biology lies at the
intersection of different areas of research. lbisthe one hand, a biology that turns
into technology where living organisms are desigasdmachines” to manipulate,
miniaturize, study, simplify and transform. Whilensiltaneously, on the other hand,
it is also a technology that turns into a form abldgy, where technological
structures are increasingly acquiring some chaniatites referred to living beings.

Synthetic biology first captured a global attentianlMay 2010, when Craig
Venter announced the birth of “Synthia”, the first syritbeell. It is a synthetic cell,
because (a) its genetic material is a result of dbmputer generated chemical
synthesis of a bacterium genome, and (b) this gemeaterial is subsequently
transplanted into a living cell, so as to havelaweih a self-replicating chromosome
which can replicate this artificial genetic materasfter Venter’s “Synthia”, this new
and emerging field of synthetic biology rises réyitb the forefront of the cutting
edge of science and technology.

The applications of synthetic biology are vast amdnerous. There are
research groups working on finding reprogrammedeb&; which might be capable
of fighting cancer and other diseases, and producaw therapeutic devices or new
drugs. There are others focusing on the creatiomicfoorganisms for “eating”
pollution from palaces and monuments. Others hhwaght of using it to produce
new types of energy, as an alternative to the iticadhl” forms, and for removing
parasites in environment, or for creating more itiatral food. As with all things
new, it raises the question of ethics and govertmen

Alongside the potential benefits, synthetic biolaigo brings with it its own
set of risks and concerns, especially in the céseabevolent use. Firstly and most
importantly, there are safety and security concezgarding the accidental release of
these synthetic organisms (biosafety), and the dfka voluntary creation of
pathogens that could be able to spread diseasdseandhe weapons for bioterrorist

purposes and within biowarfare programmes (biosgcusk). Then there are the

®> As known, Craig Venter is an American scientistow famous for travelling around the world
since 2003 with his boat in search of fragment®NA from sea beds, and for contributing to the
sequencing of human genome in competition withralfgd public project (see Y.ENTER ET AL, The
Sequence of the Human Gengmescience291, 5507, 2001, p. 1304-1351. About the “contijpeti
between Venter (with private funding) and Collingth public funding) for the sequencing human
genome, see M.ASHAMPO, R.A. KYLE, J. Craig Venter—The Human Genome PrgjéctMayo
Clinic Proceedings@6, 4, 2001, p. e26-e27).

3



INTRODUCTION

ethical concerns regarding the idea of scientigkaying God” by crossing the limits

of human manipulation of life and thus altering tiegion of life. Finally, there are

also the issues regarding intellectual properthtsgthe economic exploitation of
inventions and discoveries coming from synthetmdgy, and the possibility of an

ever widening the gap among rich and poor countsigls respect to the access to
synthetic biology applications.

So, in view of these problematic issues regardirajety, security,
environmental, social, economic, ethical nature,itervention of the law is deemed
to be useful and necessary. Within the existingllegd governance frameworks, it
is of utmost importance to understand how the uskimpact of synthetic biology
can be accommodated. It is also necessary to detminich framework is the most
suitable in order to ensure the proper developroéstynthetic biology and, at the
same time, assess its potential risks.

The world is at the cusp of a new breakthrougiciaree and technology. In
the light of precedent experiences (such as the eagenetic modified organisms),
it would be prudent at this current moment to begendiscussion of the governance
and legislation of this new and emerging field. STkrould effectively reduce the
time gap between scientific discoveries and legalkio-economic, and ethical
reflection.

In contribution to the current debates on synthieitddogy, this thesis aims to
(1) look at synthetic biology from the perspectofecomparative constitutional law,
without neglecting to give some attention to thetdbution of other discourses,
such as from ethics, sociology, and economics, plet a meaningful role in an
interdisciplinary debate, which is required by theque nature of synthetic biology,
(2) delineate a system of regulation and governawidé special consideration for
the relevance of Constitutional principles and fameéntal human rights, of the risks
and concerns posed by synthetic biology.

This thesis adopts the structure in accordance'Ruasian MatrioSka model”
by presenting and analysing the law within thedfief synthetic biology in its
broadest and most general sense and work towadahdsaugh discussion, in the form
of a case study, of a particular aspect of thedavapplied to a specific concern in
the field.



INTRODUCTION

This thesis will be structured as follows:

1. Synthetic biology between evolution and revolutidhe first chapter
concentrates on the description of synthetic bipldgcusing on its (a) definition, (b)
approaches and methods, (c) potentialities, beneditd applications, (d) risks, of
which the problems related to biosafety, bioseguiittellectual property rights, and
the socio-economic and ethical issues will be distadd in greater detail.

2. The Governance of Concerns and Risks Arising irCiigtext of Synthetic
Biology. The second chapter aims to look for a model of guumece for addressing
risks and concerns of synthetic biology.

The chapter is subdivided in two parts:

a) an evaluation of the current approaches of theitathe management of
the risks and concerns of synthetic biology. ThEstion begins with a reframing of
risks and concerns within synthetic biology and levtkeeping in mind that those
risks are difficult to be determined with suffictecertainty. It is followed by an
analysis of the “traditional” model of addressingks which is applied in literature
for any kind of risk in the fields of industriddanks and environmental. This model
consists of different phases, that are “risk assen§ risk management and risk
communication”. This analysis will check its applidlity to synthetic biology by
looking in detail at the workings of this modelita different phases. In particular, |
will examine the phase of “risk management”, ilee phase of policy, where my
preference is given to the pattern pfudent vigilancg (inspired by the report about
synthetic biology, drafted by the U.S. Presidenfiammission on Bioethics, 2010).
In order to demonstrate its content, validity apgleability, | will compare it with
other principles, i.e. the precautionary princiglee proactionary one and the cost-
benefit or risk-benefit analysis, that are usuadiyoked in similar contexts. With this
description of the theoretical features of eactheke other approaches, an overview
of their employment at the legislative and judiciavel will be offered with a
specific attention to international law, Europeanidh law and some meaningful
national cases (the U.S., the U.K. and Italian lleyatems, which are chosen for
their relevance for the purpose of the chapter)s Thmparison is aimed at showing
the approaches that have been adopted so farfatedif levels and at understanding

the context wheregrudent vigilancémodel ought to be inserted.
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b) an evaluation of who should be responsible for ypglthe chosen model
of governance and of the manner in which the motigbvernance is adopted. | will
deal with the issues regarding the actors thatldhgiue application to the model of
“prudent vigilancgé and the sources of law, that are the most swgtédlbe adopted.
With regards to the decision-making process, tleéepence goes for a mixed model
of “hard law” and “soft law”, and for a hybrid amach of “top down” and “bottom
up”. It is an approach in which the actors at stake the legislator, the scientific
community and the public. The statutory sourcecisvated but at the same time a
regulative space for codes of conduct, guidelimes@her self-regulatory sources is
granted. As for the phase of enforcement, oversagiat control, the role of judges
together with government bodies, independent psodesl bodies and multi-
stakeholders ones in which the different componeitsociety are represented is
preferred.

3. The Landscape of Fundamental Human Rights in tRelationship with
Synthetic BiologylIn the third chapter | aim to show which fundamértaman
rights are at stake in the context of synthetiddgyp and how they could respond to
the challenges posed by this new emerging techgplagthe belief that giving a
major protection to human rights is connected wihk global development of the
human society’.

The idea proposed here is that any regulation @olity that could be
chosen for dealing with risks of synthetic biologjyould not only take into account
the fundamental rights, but it should be basedhenréspect of these fundamental
rights, which ultimately represent the constitusibfram€ needed to mould any
(constitutionally oriented) regulation of the topiss synthetic biology evokes the
“involvement” of many constitutional rights and meiples, in this chapter | will
discuss in greater detail the role of five rightattare, in my opinion, the most
significant in the field of synthetic biology, i.éa) the right to life (when talking
about the possible alteration of the notion of bfethe protection of human life in

case of biosafety and biosecurity risks), (b) tltiam of dignity (that, with its

®N. BoBBIO, L'eta dei diritti, Torino, 1997, p. 43.

" In this context, | mean “Constitution” as any d¢agme of human rights, at the international,
European and national level, regardless of thect¥fe level that those bills of rights have in the
internal hierarchy of sources of law. | also me@oristitution” as the set of human rights that aag p
of the constitutional - even non written - traditjicuch as in the U.K. legal system.

6
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problematic feature of being a right, a value, iagple, or a meta-principle, comes
at stake in considering the non alteration of hurganetic heritage, in reference to
the issue of enhancement through synthetic bioltgy,ssue of the moral status of
synthetic organisms, the limits to patentabilitic. (c) the right to health (and its
connection with the rights to life, environmentyd®pment and with dignity, with
regards to the access to benefits of synthetiogiothat could ameliorate health or
in its public facet, as a good to be protected tageS), (d) the freedom of scientific
research and its limits (meant from the point @wiof researchers, of the States and
of the single beneficiaries of the results of resien and (e) the right to environment
(with its connections to the sustainability and tights of future generations). It
must be specified that most of the times thesdgigtate one to each other and thus
it is difficult to consider them separately.

For each of these rights, a general frame is affefénhis is done in a
comparative perspective, in consideration of tii@mulation, features, facets and
judicial application within the international laviguropean Union law and some
constitutional law experiences at national levellldwing a case by case analysis,
different legal systems are taken into considenatroreference to each right. The
attention is neither limited to only one nationaperience, nor to the same legal
systems for all the rights. The choice has begmutahe focus on the constitutional
frames that, from time to time, could be more meghil in offering elements for
reflecting about some relevant and “hot” issuesnected with synthetic biology. A
particular preference will be given to internatibteav, E.U. law, and Italian, U.K.
and U.S. legal systems, but the focus will noteesively on these legal systems.

With this general presentation of the content athedaght in a comparative
perspective and with the conclusion that the rigiress nowadays not confined to
national systems, but circulate, producing thanpingenon of multilevel protection
of human rights® and the transnational flow of legal standaref§ | will consider
the applicability of each of them to synthetic bigy. The relevance of the technique

of balancing rights, on the basis of the principleé proportionality and

8 M. CarTABIA, The multilevel protection of fundamental rightsHorope: the European Pluralism
and the need for a judicial dialogui C. CASONATO (ED.), The protection of fundamental rights in
Europe: lessons from Canadi,ento, 2003, p. 99.

® A. SanTOSUOssSQ The Worldwide Law-Making Process in the Field ofeBce and Law: A

Laboratory Bench (IBLARC)n Journal of International Biotechnology La®, 1, 2009, p. 1.
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reasonableness, is particularly stressed. It isritex] as the most proper solution for
reaching rational and sustainable choices in aesomihat is full of conflicting rights.

4. A case study: synthetic biology, biosecurity anoteésrorism. This final
chapter focuses on a specific case study, wittpthipose of verifying whether and
how the suggested model gfrtident vigilancé and the balancing of rights could
work effectively in reference to the risk of biogety (bioterrorism). This chapter
will provide a clear discussion about the concegftdiosecurity, the “dual use”
dilemma, and a brief history of biological warfamed bioterrorism from the origins
until the current use of synthetic biology as a nsgfar building weapons. After this,
I will focus the analysis on the existing regulgtdramework in the field of
biosecurity and on the fight against bioterroristhough such framework does not
address precisely synthetic biology. In my analysisll consider the rules adopted
at the international, the E.U., the U.S., the Udtd Italian level. The attempt
consists of evaluating them on the basis of thestttotional frame and of checking
whether the existing regulatory framework couldoaildress synthetic biology.
Then, the proposals that have been drafted soré&uigely for the governance of
biosecurity risk of synthetic biology are takenoirdxam. In the last section of the
chapter | propose the application of the model miutient vigilancé and of the
constitutionally oriented regulatory framework figaling with the biosecurity risks
posed by synthetic biology.



CHAPTER |
SYNTHETIC BIOLOGY BETWEEN EVOLUTION AND
REVOLUTION

“Science may set limits to knowledge, but showoldset limits to imagination”
(B. Russell)

Introduction: Science and Technology, a Rich anch@lex Scenery.

Scientific and technological progress has shapedwhrld in the last 50
years. Important theoretical discoveries have heeade within different fields of
research, such as medicine, life sciences - bigldggtechnology, genetics,
neurosciences and cognitive science. At the same, tihe practical applications of
the discoveries have been elaborated, and thugitgiiorth to the birth and growth
of robotics, artificial intelligence, informationnd communication technologies,
computer science.

As a result, the notion of purely theoretical amiemstific knowledge has
progressively emerged from the borders of purelglliectual thought to find a
“translation” in technological products. The cog®rce of these two interconnected
and complementary dimensions has given rise toheamd complex scenery.

One of the emerging fields is the so-called “sytithieiology”, which is in its
nascent state, but is evolving very rapidly. It destrates a lot of potential for
public benefit, but at the same time it puts fathumber of risks and harms from a
social, ethical, economic and legal perspectivas lthese risks and harms which
must be carefully evaluated.

The aim of this first chapter is to examine in geeadetail the field of

synthetic biology, focusing on its definition, appches, results, applications,
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benefits and risks. In this chapter, | offer a gahéramework for evaluating this
emerging field of science and technology.

1. What is Synthetic Biology? Historical Steps in $hdor a Definition.

«At the beginning, the WordE(¢ épyii 6 A6y0c)»™°. Under the auspices of the
law, it is necessary to define and set a premisetie meaning of “synthetic
biology”. In general terms, indeed, it is the defon which determines whether
entity falls or does not fall under the applicatioh a fixed regulation. The
importance of definitional issues and of the epmt®gy of synthetic biology is
evident in the fact that different people may havdifferent comprehension of the
risks, and of the social, economic, ethical, lexgdects connected with this emerging
science/technology. However, it should be notethigt moment that, as synthetic
biology is being defined and developed by reseaschpanning several fields, it is
hardly surprising that a unified definition of sietic biology is lacking'*. As such,
«there is no common understanding of synthetic bilmo clear description of its
status quo and no comprehensive assessment otéstiab'>. Hence, the following
historical excursu§® cannot offer a definitive and incontrovertible w@n to the
definition of synthetic biology. It remains, at therrent point of discussion, an open
ared*,

The question of whether synthetic biology should dassified as a
completely new field of science is addressed imief lanalysis of its evolution. It is
established that a good part of it waspdicit in other already existing fields that,

with different name, sought for the same thingsyawhetic biology dis!>. However,

prologue of St. John’s Gospel Book.

3. ANDERSON N. STRELKOWA, G-B. STAN, T. DOUGLAS, J. SAVULESCU, M. BARAHONA, A.
PapPACHRISTODOULOY Engineering and ethical perspectives in syntheticlogy, in European
Molecular Biology Organization Reports3, 7, 2012, p. 584.

125 GaIsseR T. ReIss A. LUNKES, K.M. MULLER, H. BERNAUER, Making the most of synthetic
biology. Strategies for synthetic biology developmi@ Europe,in European Molecular Biology
Organization Reportsl0, 2009, p. S5.

13 See M.MORANGE, A Critical Perspective on Synthetic Biologiy International Journal for
Philosophy of Chemistryl5, 1, 2009, p. 21-30.

“ EpITORIAL, What's in a Nameit.

> Translation from A.MOYA SIMARRO, Biologia Sintética in C.M. ROMEO CASABONA (ED.),
Enciclopedia de Bioderecho y Bioéticegmo |, Catedra Interuniversitaria Fundacion BBVA-
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we are now witnessingawsort of renaissance of this subjett In fact, despite the
term as such was being used from the beginninge®t' Century, currently it is
meant to be adopted with different meanings, andyntiverse definitions of what
synthetic biology is have been given.

The main underlying purpose of synthetic biologyoi€reate and manipulate
life. Indeed, the dream of creating life and havaunptrol over it has always been
part of humanity and the goal of scientists. Thismie has often been dealt with in
literature and mythology as well, as exemplifiecthie myth of Prometheus, in the
fiction of Shelley’s Frankenstein, and the folklaiethe Jewish Golem show. At this
point, human’s desire of tackling with nature aaymg God look like a universal
archetype.

Despite the fantastical nature of narratives, thtgon of humans playing God
can be seen in the main historical steps of tHd bé synthetic biology. Its history
can be traced from 1904 when the Carnegie Ingiitigi Station for Experimental
Evolution at Cold Spring Harbour was inauguratethwine purpose to study living
things for the greater service of humahityThus, it opens the story of life by design
and introduces the first experiments on (Darwinvglution, which in essence was
the beginning of man’s first efforts in trying toake the be the very creator of life
and nature.

In 1908, Jacques Loeb (1859-1924), one of the fersdf the chemistry of
proteins, famous for the invention of artificialrff@nogenesis, was the first to state
that the very purpose of biology was to produce iif a lab. His belief was that
things could be understood only if they could bbrifsated®. At about the same
time, the French biologist Stéphane Leduc (18539)198rote a book in 1912
entitled ‘La biologie synthétiqué®. In it, he discussed the chemical synthesis of
molecules, but the main point was the proposal leéther a similar approach could
be applied, in future, to cells. His focus was twe tbsmosis and diffusion of

Diputacion Foral de Bizkaia de Derecho y Genoma &lumn Universidad de Deusto, Granada, 2011,
p. 255 ff.

16 J.PERETQ, J. CATALA, The Renaissance of synthetic biolomgyBiological Theory n. 2, 2007, p.
128.

7 SeeScientists Assembled at Cold Spring Harbour: For@akening of the Carnegie Station for
Experimental Biologyin Brooklyn Daily Eagle12" June 1904.

18 J.LoEs, Dynamics of the living matteNey York, 1906.

193, LEDUC, Op.cit.
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crystalline solutions, in order to check whethegytitould produce new “organic”
forms. Thus, postulating that biology is not ongyaamatter of observation, but rather
as a form of manipulation.

In the same years, parallel to studies about theifroation of life and
attempts of creating artificial life, genetic steslideveloped. The discovery of DNA
double helix by Watson and Crick opened the doorshe first cases of genetic
manipulations. The emergence of DNA studies indgglbrought forth a new era for
synthetic biology and influenced the way of conoejvit: in fact, in 1974 Waclaw
Szybalski defined synthetic biology as moleculasidiyy’s promise to evolve from
description to manipulation of genetic systém#s synthesis has been very useful
to chemistry in order to understand the chemichbli®mur of enzymes, metabolisms,
and even diseases, the same could be said forggiolince the 1970s, biology
started to complement its observation of livinghgs with “synthesis”, through the
advent of recombinant DNA technology. At first, loigists used biotechnology to
cut and paste single genes, but by the 1980s thmyrgssed to synthesizentire
genes encoding proteins, generating new artifiag@netic systems with extra
nucleotide letters, and engineering the expressibiproteins with more than 20
different kinds of amino acid$. During this period, the notion of “synthetic
biology” was chosen to describe bacteria that heehlgenetically engineered using
recombinant DNA technolog$ In this sense, the notion of “synthetic biology”
during the 28 Century was synonymous with the notion of “genetigineering” or
“bioengineering”, but at this point in history, thetion of “synthetic biology” was
preferred to the latter, because “genetic engingérheld a eugenic connotation.
However, over the years the term disappeared, [®ipglanted by the more familiar
“genetic engineering”, that had meanwhile lost tiegative background that it

carried on with itself.

20\W. SzyBALSKI, In Vivo and in vitro initiation of transcriptionin A. KOHN, A. SHATKAY (EDS), In
Control of Gene ExpressipiNew York, 1974, p. 405. Furthermore, Szybalskihia journalGenein
response to the 1978 Nobel Prize being awardethéodiscovery of restriction endonucleases said:
«The work on restriction endonucleases not only fternrs easily to construct recombinant DNA
molecules and to analyze individual genes but Ak® led us into the new era of synthetic biology
where not only existing genes are described andyaed but also new gene arrangements can be
constructed and evaluated

215 A.BENNER, Q&A: Life, synthetic biology and riskn BioMed Central Biology8, 2010, p. 77 ff.

22B. HoBOM, Surgery of genes. At the doorstep of synthetiogipin Medizinische Klinik75, 1980,

p. 14-21.
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The disappearance of the term “synthetic biology’short-lived. In the
beginning of the 21 Century, with the re-emergence of contemporary synthetic
biology, efforts were made to distinguish this reawgineered-based approach to life
from earlier genetic engineering’. Indeed, the expression was re-introduced by
Eric Kool and other speakers at the annual meatinthe American Chemical
Society in San Francisth referring to description of the synthesis of unnal
organic molecules that function in living systeffbBus begins a new era of synthetic
biology.

The first “Synthetic Biology conference”, later kmo as “Synthetic Biology
1.0” (in 2004 at the Massachusetts Institute ofih@togy), was the first of its genre,
and it stressed upon the idea of synthetic biolagya link among biology and
engineering. It was aimed at applying engineeraugstin the writing of DNA and in
the creation of new biological structures.

The subsequent “Synthetic Biology Conferences”, (At0the University of
California, Berkeley 2006), 3.0 (Zurich, 2007), 4-ong Kong, 2008), 5.0 (Stanford
University, 20113° showed how the notion of synthetic biology wasgpessively
broadening. In fact, synthetic biology was deveailgpnew fields and sectors of
research from within. European and internationaifeences are a clear indication
of its growti®,

From the brief discussion of its historical evabufi’ in the previous
paragraphs, it is possible at this point to offeteatative definition of synthetic
biology*®:

- «a) the design and construction of new biologicattpdcalled “building
blocks”), scratched and put together in novel citsunetworks and systems (that

are synthetic because they do not exist in therabworld), and b) the re-design of

23| CAMPOS, That Was the Synthetic Biology That WasM. ScHMIDT (ED.), Synthetic Biology. The
technoscience and its societal consequeridesjrecht, Heidelberg, London, New York, 200915.

4 This news can be found in RAwLS, ‘Synthetic Biology’ makes its debun Chemical English
News 24" April 2000, p. 49-53.

% The next one (6.0) is supposed to be taken in 2008 at Imperial College, London.

6 Beyond the Synthetic Biology Conferences on theleh®.0, all the meetings that have been taken
unti  now at the international and European levelanc be found in
http:/syntheticbiology.org/Conferences.html (laisited 28" January 2013).

2" For a further analysis of historical steps, seE. KELLER, Making Sense of Life: Explaining
Biological Development with Models, Metaphors, afachinesCambridge, M.A., 2002.

8 See ADEPLAZESZEMP, Piecing together a puzzle. An exposition of syitth#ology, in European
Molecular Biology Organization Reports0, 2009, p. 428-432.
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existing, natural biological systems for useful pnses®®, focusing for the former
on <extract[ing] from living systems interchangeablertgathat might be tested,
validated as construction units and reassembledbtald artificial biological
systems™, and for the lattéf on «he attempt to recreate in unnatural chemical
systems the emergent properties of living systemijding inheritance, genetics
and evolution, and the practice to assemble compusnéhat are not natural
(therefore synthetic) to generate chemical systim@issupport Darwinian evolution
(therefore biologicat)®?

- the research interested in the synthesis of pafrtbiological parts of
biological systems, or in the construction of msdefl biological systems. Synthetic
biology comprises and is somehow an extension ahbnetic chemistry, with the
additional issue ofsystems thinking™;

- the area of research encompassing three broahaabyes towards the
synthesis of living systems: DNA-based device ammsion, genome-driven cell
engineering and protocell creation;

- the use of unnatural molecules to reproduce eamérgehaviours from

natural biology, with the goal of creating artiitilife, and assembling of

2 For this definition, see http://www.synthetichiojogrg (last visited 28 January 2013). This
website welcomes the activities of the synthetmdgy community, set up by researchers from the
Synthetic Biology Department and individuals froesearch laboratories at other institutions in the
U.S.A., among which the Massachusetts InstitufBemthnology (M.1.T.) and Harvard University. The
definition given by the mentioned community refiedhe one given in 2003 by the Physical
Biosciences Division at Lawrence Berkeley Natiohaboratory (L.B.N.L. or the Berkeley Lab),
which established a Synthetic Biology Departmenthvthe claim that this was the world’s first
research facility in synthetic biology (2006, atphtwww.lbl.gov/pbd/synthbio/default.htm, last
visited 28" January 2013). For a similar definition, see alsHigh-level Expert Group of European
Commission, that labels synthetic biology #éise«engineering of biological components and system
that do not exist in nature and the re-engineerofgexisting biological elements(HIGH-LEVEL
EXPERT GROUP OF EUROPEAN COMMISSION, SYNBIOLOGY. An Analysis of Synthetic Biology
Research in Europe and North America Final Repart Analysis of Synthetic Biology Segtor
September 2006, at http://www?2.spi.pt/synbiologgitaents/news/D11%20-
%20Final%20Report.pdf, last visited"28anuary 2013).

0W.W.GIBBS, Synthetic lifein Scientific American290, 2004, p. 74-81.

31 See S.ABENNER, Redesigning life. Organic chemistry and the evotutf protein in Chimia, 41,
1987, p. 142-148; J.WAzOSTAK, D.P.BARTEL, P.L. Luisl, Synthesizing lifein Nature,409, 2001, p.
387-390; S.ABENNER, Act natural,in Nature,421, 2003, p. 118.

32 G.W.SALT, Use of the term ‘emergent properties’. Commé@nAmerican Naturalist113, 1979, p.
145-148, as mentioned by S.BENNER, A.M. SISMOUR, Synthetic Biologyin Nature Reviews,
Genetics 6, July 2005, p. 533.

% P.L. Luisi, C. CHIARABELLI, P. STANO, From never born proteins to minimal living cellsvd
projects in synthetic biologyn Origins of Life and Evolution of the Biosphe86, 2006, p. 605—616.
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interchangeable parts from natural biology to @eaystems that function
unnaturally.

From this review of possible definitions, it is jplahat, common to all of
them, is the idea that synthetic biology aims atigleéng novel artificial cellular or
non cellular components with new functions, orddesign cells and properties via a
different architecture. However, some of tiféeonsider synthetic biology simply as
an “evolution” of genetic engineering or biochemysor biotechnology, while for
others® it represents a “revolution”, because it is mdrant a “meeting” between
biology and engineering. In a sense, it shapes ‘@praverging science”, having a
cross-disciplinary feature that makes it encompassde range of knowledge, such
as that coming from molecular biology, engineeringathematics, physics,
chemistry, information technology, computing, biestistry, nanotechnology and
biotechnology (especially adopting computationainidations and quantitative
modelling for developing genetic algorithms in cangy codes, for the construction
of genetic circuits and biological systems fromigitited parts-based approdeh

In a nutshell, for the purposes of this thesis,db@nition that we opt for is
the one that tries to be as broad as possible, inggasynthetic biology as a
converging science and technoldgyhat assembles knowledge from three “pillars”
that are:

- Engineering, Computing and Modelling;

- Biology (Origin of life, Artificial life, Orthogmal life);

- Molecular biology, Evolutionary genomics, Biotechogy*®,

3 For example, see BERICKSON, R. SINGH, P.WINTERS, Synthetic BiologyRegulating Industry Uses
of New Biotechnologieén Science333, 2° September 2011, p. 1254-1256.

% For example, the Rathenau Institute in the Netineld stresses the interdisciplinary feature of
synthetic biology, considering it as a synergistiew trend in science and technology and a clear
example of converging technologies, i.e. nanotelcyyo biotechnology [and molecular biology],
information technology and cognitive sciencg$l. DE VRIEND, Constructing Life. Early social
reflections on the emerging field of synthetic dgyl. Working Document 97, The Hague, 2006, p. 9).
% Software programmes thought for synthetic biol@agg numerous. For example, platforms and
operating systems that are adopted are: Windows;,, Mimux systems. A great number of open
source projects are being developed (such as Opeinf@matics Foundation, see http://open-
bio.org/, last visited 28January 2013). For further details seeMAREZ, G. RODRIGO, J. CARRERA,

A. JARAMILLO , Computational Design in Synthetic Biology M. SCHMIDT (ED.), The Technoscience,
cit., p. 49-63.

37 About the impossibility of considering synthetiology as a circumscribed discipline, being it the
result of the “merging” of different science andhrologies, see A.MCALLADINE, R.T. MEULEN,
Defining Synthetic Biology. Encyclopaedia of Appligthics,Amsterdam, 2012, p. 281-288.
%p.L.Luisl, The Emergence of Life. From Chemical Origins totiSstic Biology Cambridge, 2006.
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in order to re-design existing living forms, andside de novoatrtificial parts or

systems in the biological world

2. Sub-fields of Synthetic Biology.

Synthetic biology in itself is a big field and itulkdivides into numerous
branches of research. In this section, | am gamrgxamine a set of approaches to the
notion of synthetic biology.

Thomas Murray identifies four of them: synthetiolbgy as (1) advanced
genetic engineering, (2) as DNA-based device coastm, (3) as the creation of the
minimal cell (protocell), and (4) as the desigmefv biological entitie®.

Another view proposes five subfiefdsbioengineering, synthetic genomics,
protocell synthetic biology, unnatural moleculaslbgy, andn silico approach.

Others suggest a subdivision among DNA-based dewasastruction,
genome-driven cell engineering and protocell cozéti

The diversity of the field of synthetic biology exemplified by the different
views of its proponents. According to Benner angnfaiur, the dichotomy in

t*3. Van Martins dos

unnatural molecular biology and bioengineering uffisien
Santos et al. propose DNA-based device construgtdmch includes engineering
biocircuits, biosystems, and synthetic metabolithways), genome-driven cell
engineering (also known as “genome minimizatiopfptocell construction, design

of unnatural components and synthetic microbialsooiie!”. On the other hand,

% See D. ENDY, Engineering Biology; A Talk with Drew Endyin Edge 237, 2008, at
http://www.edge.org/documents/archive/edge237.Htedt visited 28th January 2013). See also R.
CARLSON, Biological Technologyin 2050, published as “Open Source Biology and Its Impatt o
Industry,” IEEE Spectrum2001 Moreover, it should be underlined that “synthetioldgy” differs
from “systems biology”, in the sense that the fa#ecompasses an integrated approach of studying
biological systems at the genomic, transcriptoqmiofeomic, and metabolomic levels.

0 See T.HMURRAY, What Synthetic Genomes Mean For Our Future: TeduylEthics, And Law,
Interests And Identitiesin Valparaiso University Law Review}5, 2011, p. 1315-1342. See in
particular, p. 1319-1322.

“1 A. DEPLAZESZEMP, Piecing together a puzzleit.

“2M.A. O'MALLEY, A. POWELL, J.F.DAVIES, J. CALVERT, Knowledge-making distinctions in synthetic
biology,in Bioessays30, 2008, p. 57-65.

43S.A.BENNER A.M. SISMOUR, Synthetic Biologycit., p. 533.

4 V.A.P. MARTINS DOSSANTOS ET AL, An Introduction to Synthetic Biologin M. SCHMIDT (ED.),
The Technoscienceit., p. 26 ff.
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Schimidt proposes engineering DNA based biologigauits by using e.g. standard
biological parts; finding the minimal genome anasucting protocelfs.

The following subsections aim to describe the ®lttéi of synthetic biology
by giving a brief overview of each of them, so @aslhow the variety and complexity

of this emerging field of research.

2.1. Advanced Genetic Engineering.

If it is considered as an advanced step in gemetggneering field, synthetic
biology demonstrates the ambition of interveningrugenetic networks rather than
upon single genes. It represents the evolutiom®fRecombinant DNA techniques,
born in the 1970s, roughly at the time of the aafmeent of metabolic engineering of
bacteria for natural product synthesis. So, adgpthe tools that were used for
developing engineered bacterial plasmids for blatetogy and for producing
genetically modified organisms, synthetic biologntnues on the path in line with

genome sequencing, but enlarging the view to gesgttems and networks.

2.2. DNA-based Device Construction.

The research area of DNA-based device constructadsp defined as
“bioengineering”, is the association between bibtetogy and engineering. It aims
at engineering parts of DNA using abstract and Bfiag metabolic and regulatory
modules and other standardized components, in todeneate circuits, systems and
pathways with pre-defined functions. With such digthn, synthetic biology is
compared to electronics or to computer engineetiggause the organisation and
complexity of biological cells is associated to thee of computational devices,
which <are both made up of sophisticated subunits beidved/designed to adapt

5 M. ScHIMIDT, Do | Understand What | Can Create? Biosafety IssneSynthetic Biologyin M.
SCHMIDT (ED.), The Technoscienceit., p. 81-100.
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to the living environment or to serve as physicaictional tools*. The idea is to
put together different pieces with different funcis, as assembling a tarand the
basic concepts of this perspective are the onéstaridardization”, “modularization”
and “catalogue” of living components. At this redjait is worth mentioning the
initiative developed by the synthetic biologist @r&ndy from Stanford, and others,
that - never forgetting the secret of Legos — i2Gtarted in the U.S.A. the
BioBricks Foundatioff, a non-profit organization formed to register atelelop
standard parts for assembling DNA. The purposeéneffbundation is to develop a
(physical and also online) registry or cataloguéSindard Biological ParfS. The
registry includes lists of formatted components artdrchangeable parts, such as
protein coding sequences, ribosome binding sitdscatl strains. These components
and interchangeable parts could then be combinedegign new genetic and
metabolic circuits, representing new entities toiteerted in recipient cells and
producing new functions.

Beyond the realization of DNA circuits, the prodantof synthetic metabolic
pathways is also relevant. It consists in the cotibn of new metabolic pathways,
either borrowed from another organism (through riredification of properties of
organisms, by inserting genes from foreign speciesynthetic sequenc®s or
entirely artificial (synthetic), through altering cellular metabolisms by adding o
removing elements in the metabolic pathways. Soxaenples are the synthesis of

poliovirus complementary DN% the bacteriophage whole-genome syntfiésike

6 E. ANDRIANANTOANDRO, S.BAsu, D.K. KRIG, R. WEISS, Synthetic biology: New engineering rules
for an emerging disciplingn Molecular Systems Biologg, 2006.

4”G.N.MANDEL, Regulating Emerging Technologjés Law, Innovation and Technology, 2009, p.
77. See also R.HCARLSON, Biology Is Technology. The Promise, Peril, and NBusiness of
Engineering LifeCambridge, M.A., London, 2010.

“8 See http://biobricks.org/ (last visited"28anuary 2013).

“9 See http://partsregistry.or/Main_Page (last vis2€" January 2013).

%0 M. ITAYA, K. TSUGE M. Koizumi, M. FuJiTa, Combining two genomes in one cell: Stable cloning
of the Synechocystis PCC6803 genome in the Bagiibsilis 168 genomean Proceedings of the
National Academy of Sciences of the U.30%,, 2005, p. 15,971-15,976. See alsd.¥N, Z. JA, K.
HE, Y. LU, F. SONG, B. WANG, G. WANG, Transgenic tobacco plants expressing synthetic Scyl
and Crylle genes are more toxic to cotton bollwdhan those containing one genia Chinese
Sciences Bulletirb3, 2008, p. 1381-1387.

*L A. MEYER, R. PELLAUX, S. PANKE, Bioengineering novel in vitro metabolic pathwaysngs
synthetic biologyin Current Opinion Microbiology10, 2007, p. 246-253.

%2 J.CELLO, A.V. PAUL, E. WIMMER, Chemical synthesis of poliovirus cDNA: generatidinéectious
virus in the absence of natural templateScience297, 2002, p. 1016 ff.
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chemical construction of the whole genomeMyfcoplasma genitaliuf, and the
synthesis of mouse mitochondrion and rice chloiplgenomes inBacillus
subtilis®.

This perspective focuses the attention upon théindi®on of synthetic
biology with genetic engineering, since the aimtas«create a programmable
microorganism from scratch, as opposed to modifyiogponents of living cells to
achieve desired functionaliy’. So, «ather than splicing in a gene from one
organism to another, or forcing a mutation in a gere for a specific purpose,
synthetic biology is concerned with designing andlding artificial regulatory
elements into genomes or constructing a complaterge from scratok’.

The main differences among synthetic biology andetie engineering are

summarised in the following table by the Rathematitute®:

GENETIC SYNTHETIC BIOLOGY
ENGINEERING
TECHNOLOGY Reading/analysing DNA Writing DNA
Trial and error Software programming
APPLICATION Adaption / modification of Design and construction /
existing biological systems modulation
of new biological systems

2.3. Synthetic Genomics or Genome-driven Cell Eeging (Construction of

Minimal Genome).

This area of research is based on biology and dtgmand focuses on the
creation of organisms with a chemically synthesigmthimal) genome. It aims to

develop chassis genomes based on essential gasheshan DNA sequences, which

3 H. SMITH, C.A. HUTCHISON, C. PFANNKOCH ET AL., Generating a synthetic genome by whole
genome assemblyX174 bacteriophage from synthetic oligonucleotidies,Proceedings of the
National Academy of Sciences of the U.SL80, 2003, p. 15440.

** D.G. GIBSON, G.A. BENDERS C. ANDREWSPFANNKOCH ET AL., Complete chemical synthesis,
assembly and cloning of a Mycoplasma genitaliunogenin Science319, 2008, p. 1215.

® M. ITAYA, K. FUJITA, A. KUROKI, K. TSUGE Bottom—up genome assembly using the Bacillus
subtilis genome vectpin Nature Methodsb, 2008, p. 41-43.

% A. BHUTKAR, Synthetic Biology: Navigating the Challenges AheadThe Journal of Biolan&
Business8, 2, 2005, p. 20.

> Ipid.

°8 RATHENAU INSTITUTE, Constructing Life: the World of Synthetic Biolpgdovember 2007, p. 2.
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are able to house various genetic circuits, mekalpalthways, or protein synthesis
mechanisnS. Such structure made of chassis genomes hostireg atolecules is
then transplanted into living cells, thereby repigahe genome of the host cell and
reprogramming its metabolism to undertake new tab&m Knight from M.L.T. has
started working on this with the view of using aysimple bacterium and making it
even simpler, by deleting all the genes not neddellasic metabolism and growth.
Knight's chassis of choice is an innocuous bacternamedMesoplasma florum,
which is non-pathogenic to any known organism, eotains only a few hundred
genes. Furthermore, it grows very quickly in thbolatory. In a few words, the
purpose is to redesign the genome of the species from the grapnaiith the goal
of creating a very well understood, carefully ceaftorganism suitable as a simple
living substrate for the nascent engineering dike#of synthetic biology®.

The first experiments in order to create a minigehome organism focused
on Mycoplasma genitaliurand a big step was made when in 1999 Craig Vémter
Celera Genomics (that was pursuing the so-callednitivel Genome Project”)
suggested that 265 to 350 of the 482 protein-codames’ of M. Genitaliumwere
essential under laboratory growth conditions, idelli about 100 genes of unknown

function.

2.4. Protocell Creation or In Vitro Synthetic Bighp (Creation of the Minimal Cell).

By associating biochemistry and chemistry, thisfigldb aims to find the
synthetic minimal cell which has the simplest pblesicomponents to sustain
reproduction, self-maintenance, and evolutioft attempts to understand the origin

of life and identify new biotech production systems

9 J.1. GLAss, N. ASsAD-GARCIA, N. ALPEROVICH, S. YOOSEPH M.R. LEWIS, M. MARUF, C.A.
HuTcHISON III, HAMILTON O. SMITH, J. CRAIG VENTER, Essential genes of a minimal bacteriuim
Proceedings of the National Academy of ScienckeotitS.A.103, 2006, p. 425-430.

%0 T. KNIGHT, Thoughts on the biology/EECS relationshg8" January 2003, additions 2viay
2005, at http://www.eecs.mit.edu/bioeecs/Knightagdgml (last visited 28January 2013).

¢ Just to have a comparison it should be notedhivaians have about 23.000 genes.

2P L.Luisl, C. CHIARABELLI, P.STANO, op.cit The idea of minimal cell was firstly introducey H.
J.MoRrowiITZz, Beginnings of Cellular lifeNew Haven, 1992.
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The methods for doing so are: (a) building a celinf scratch using
biophysical, biochemical, and biological components(b) simplifying an existing
micro-organism, until it contains only essentialdacharacterized genes and
functional elements.

The first method (“bottom up”) tries to build aitifl cellsin vitro, and then
a fully artificial organism, so that eventually nonhly the genome, but all the
components of the cell would be synthesizedvitro. The second method (“top
down”), like in the case of the construction of timnimal genome, looks for the
minimal cell, giving up genetic elements progreskiyuntil the point when the cell

is able to “survive”.

2.5. Unnatural Molecular Biology (Design of New Bigical Entities).

This is the most innovative, revolutionary and emgry area of synthetic
biology. It aspires to realize the dreams of cosatdf novel life forms, by using
unnatural molecules (such as unnatural base pagrsauminoacids), with the purpose
of reproducing emergent behaviours from naturablgip This is exemplified by the
introduction of artificial properties to proteiriBhe synthetic biologists in this sector
are usually inspired by Richard Feynman’s quotatissed as a “mantra”:What |
cannot create, | cannot understafid and by Tom Knight's words:tke genetic
code is 3.6 billion years old. It's time for a retes®*.

Some experiments, trying to replace or enlargegémetic alphabet of DNA
with unnatural base pairs, have led for instanca genetic code that instead of four
bases ATGC had six bases ATGCPMoreover, the attention is focused on the

design of synthetic proteins where enzymes are wsechtabolise an unnatural

% Quoted by HVAN DEN BELT, Philosophy of Biotechnologyn A. MEERS (ED.), Philosophy of
Technology and Engineering Sciencdmsterdam, 2009, p. 1301-1340.

® LM. SiLver, Life 2.0 Newsweek International, 4" June 2007, at
http://wwsilvermacg4.princeton.edu/challengingfdets/2007Newsweek/Scientists.html (last visited
28" January 2013).

85 Z. YANG, A.M. SISMOUR, P. SHENG, ET AL., Enzymatic incorporation of a third nucleobase pair
Nucleic Acids Researcl35, 2007, p. 4238-4249; A.NBISMOUR, S. LUTZ, J.H.PARK, ET AL., PCR
amplification of DNA containing non-standard bassrg by variants of reverse transcriptase from
Human Immunodeficiency Virus4h Nucleic Acids ResearcB2, 2004, p. 728-735.
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substrat®®. Indeed, the possible combination of the 20 cararminoacids that are
present in virtually all known organisms is expbbit®y computer programs, so as to
generate new genetic chdihsA development towards the creation of new erstitie
and living beings could come from the artificialfgeplicating ribosomes, designed
by George Church: these organisms are useful éoptbtein synthesis and they can
work to produce a complex protein. The next stedcce the one of elaborating a

ribosome able to create itself.

2.7. In Silico Approach.

Putting biology together with computer sciencesstitutes the basis of a
research area that seeks to establish computativodels for the design of standard
biological components or synthetic circuits. Théstd enable natural genetic rules,
responsible for natural evolution, to be substdubg artificial design. Computer
algorithms are used for the analysis of biomolem#lguence and structure related
problems, and some of them are adopted not onlgléfining the structure of the
biomolecular components or for the analysis of rtheehaviour, but also for
designing artificial regulatory systems, circujtathways, and for simulatioffs

At present, the most advanced technology is a softwackage, named
“BioJADE: A design and Simulation Tool for SynthdBiological Systems, for
programming of algorithms for BioBritsmade available by C.S.A.l.L. (M.L.T.

Computer Science and Atrtificial Intelligence Lattorg)®*.

% L. JANG, E.A. ALTHOFF, ET AL., De novo computational design of retro-aldol enzynireScience
319, 2008, p. 1387-1391.

®7 See, for exampleyl.C. HARTMAN, K. JOSEPHSON C.W. LIN, W. SzOSTAK, An expanded set of
amino acid analogs for the ribosomal translationurfnatural peptidesin PLoS ONE 2, 2007, p.
e972.

% J. HASTY, Computational studies of gene regulatory netwoiksnumero molecular biologyin
Nature Review Geneticg, 4, 2001, p. 268-279; PRANCOIS, V. HAKIM, Design of genetic networks
with specified functions by evolution in silidn,Proceedings of the national Academy of Science of
the U.S.A2, 101, 2004, p. 580-585.

% J.A.GOLER, BioJADE: A Design and Simulation Tool for Synth&ielogical SystemsCambridge,
M.A., 2004.
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2.8. Xenobiology.

Xenobiology aims at creating biological systemsttlae based on
biochemistry, and are not found in nature. Therdigts try to construct molecules
that are different from the normal DNA, but havisgnilar functions (so-called
“xeno-nucleic acid”, XNA), in order to build livingystems that have never existed
before, at the point that it is thinkable to arrige the creation of arthogonal
xenobiological systems that act as genetic firesvédl natural life forms. Life
forms that are based on XNAs, in fact, are orthafjdo natural ones, in the sense
that they are context independent and have its moperties that can facilitate the

feasibility and simplicity of complex designs.

2.9. Synthetic Microbial Consortia.

This field of synthetic biology focuses on the desiof cell-to-cell
communication across different microbial speCiedt aims to design synthetic
ecosystem communication, such as between mammaliah bacterial cells
mimicking symbiosis, parasitism, and oscillatingegtor-prey relationships, by
changing the signalling mechanism between two sgéciAnother example is the
inducement of metabolic co-dependence or cooperainzyme complex production

between two microbial organisiis

In conclusion, from the examination of these ninterkent subfields of

synthetic biology, its feature of aiming at designiand redesigning life could be

M. ScHMIDT, Xenobiology. A new form of life as the ultimateshfety toolin BioEssays32, 2010,

p. 330.

LK. BRENNER L. You, F.H. ARNOLD, Engineering microbial consortia: A new frontier siynthetic
biology, in Trends Biotechnology6, 2008, p. 483-489.

"2\W. WEBER M. DAOUD-EL BABA, M. FUSSENEGGER Synthetic ecosystems based on airborne inter-
and intrakingdom communicatipm Proceedings of the National Academy of ScienceéelrS.A.,
104, 2007, p. 10,435-10,440.

3 T. ARAI, S. MATSUOKA, H-Y. CHO, H. YUKAWA, M. INUI, S-L.WONG, R.H. Dol, Synthesis of
Clostridium cellulovorans minicellulosomes by imtular complementatignin Proceedings of the
National Academy of Science of the U.S184, 2007, p. 1456-1460.
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perceived. Each of the subfields tries to achidwesé targets from a different

perspective and with diverse instruments.

3. Classification of Synthetic Products, Approached Achieved Results.

Deepening the world of synthetic biology, it is Wofocusing now on what
products are obtained from research in synthetaogy and what approaches
synthetic biology mainly follows in its investigati.

3.1. Products.

A proposed classification of synthetic proddtsubdivides them into four
categories:

- Synthetic Elementsre the fundamental building blocks providing ptive
functionality. They are produced in the lab andytlaee not a part of the natural
cellular process, i.e. they have no identical capynatural cells, and they are
controllable with an external stimulus;

- Synthetic Networksare composed of interacting components that are
individual synthetic elements;

- Synthetic Organismare the result of the synthetic assembly of corepbet
minimal genomes, i.e. the set of genes criticaldarvival of an organism. These
genomes would most likely be substituted in plateam existing genome in a
favourable cellular environment. In addition to theificial genome, synthetic
organism could contain synthetic networks and sstittelements.

- Synthetic Systemrgpresent the ultimate goal of synthetic biology, the
aim to design synthetic systems composed of malsghthetic organisms working

synchronously to achieve a complex objective.

"4 See ABHUTKAR, op.cit.,p. 22.
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3.2. Approaches.

The main approaches that the aforementioned sdbf synthetic biology
usually follow are:

- thetop-down approach (Deconstructing hfevhich is considered to be an
extension of the current methods of genetic moation. It refers tdhe dissectiorf
biological systems in the search for simplified andhimal forms that will help
understand the adaptation and evolution of natpratesses. It aims to redesign
existing organisms or gene sequences with the gbalripping out unnecessary
parts, or replacing or adding specific parts taeahnew or amplified characteristics
and functions; or

- the bottom-up approach (Constructing lfehat aims at building systems
inspired by general biological principles. It udeslogical or chemical components
to reproduce the behaviour of living systems. Itange that scientists take raw
materials starting with non-living components, assked them like Legos, hoping to

create synthetic systems that mimic the functidiing cells.

3.2.1. Top-down Approach.

From the results achieved within the field of swtit biology, the examples
taken from the “top-down” approadan be found in its aims to create a “minimal
genome organism”, containing the smallest set aEgean organism needs to live in
a particular environment, or at realising the “rmai cell”.

The idea is to simplify biological structures, amdneaningful metaphor of
this research area is given by Robert Carlson, wtades that: Aeronautical
engineering, in particular, serves as an excellerdtaphor when considering the
project of building novel biological systems. Swstel aeronautical engineers do
not attempt to build aircraft with the complexitiyaohawk, a hummingbird, or even a
moth; they succeed by first reducing complexitgltminate all the mechanisms they
are unable to understand and reproduce. In compaiseven the simplest cell

contains far more knobs, bells, and whistles th&can presently understand. No
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biological engineer will succeed in building a ®mst de novo until most of that
complexity is stripped away, leaving only the baessentials’.

3.2.2. Bottom-up Approach.

With regard to the second approach, it is mainlgpaeld by bioengineering
subfield, by the protocell creation (in vitro syaesis) and byn silico approach.

Some relevant works can be mentioned as exampléssoapproach: the
research conducted by Eckard Winner, who in 2002hegised the poliovirus
genomé® Craig Venter's group who in 2003 successfully tegsized thepX174
bacteriophage virus; U.S. scientists who in 2005 recreated the 19¥&fBsh Flu”
virus’®, The most notable experiment was in 2008 where stientist Venter
succeeded in synthesising a full bacterial gerddraed in May 2010 it announced
the creation of the first living and replicatingcherium with a synthetic genome
(called ‘Synthid)®°. Although scientists have used recombinant DNAnégues to
engineer pieces of the genetic code for many yeéester's achievement with
“Synthid marked the first time that all of the natural géo material in a bacterial
cell was replaced with a synthetic copy of theegenecessary for that organism to
function. The contents of this genetic informatiomostly come from nature.
Nevertheless, it is a digitized information, be@wgenes were reproduced on a
computer, and then converted into synthetic DNA tradsplanted into a bacterium.
The series of actions consisted ia ghain of computer information to genome
information and then to the life informatistt, thus producing the result of a cell as
«a universal programmable biomachiffé Therefore, life looks like an electrical

circuit or computer software. More specifically, fer took a bacterium present in

> R.H.CARLSON, Biology is Technologycit., p. 6.
6 J.CELLO, A.V. PAUL, E. WIMMER, op.cit.,p. 1016.
""H. SMITH, C.A. HUTCHISON, C. PFANNKOCH ET AL., Op. Cit.
8 T.M. TUMPEY ET AL., Characterization of the reconstructed 1918 Spaiflnenza pandemic virus
in Science 310, 2005, p. 77-80.
" D.G.GIBSON, G.A. BENDERS C. ANDREWSPFANNKOCH ET AL., Op. Cit.
8 D.G. GiBsoN, J.I. GLASS, C. LARTIGUE ET AL., Creation of a Bacterial cell controlled by a
chemically synthesized genagrreScience329, 2010, p. 52.
81 C. REHMANN-SUTTER, Synthetische Biologie. Wenn das Leben zur Tupperwid, in Frankfurter
éllgemeine Zeitungl8" August 2010, 190, p. 3.
Ibid.
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goats, calledMycoplasma mycoidebe synthesized its chromosome and inserted the
synthesized one into another bacterilty¢oplasma capricoluimthus generating a
new bacterium having a synthesized chromosome thand calledMycoplasma
laboratorium). This announcement made headlines around the®jldbven though
Venter has stated that it is the first case oflavdeose parent is a computer, some
scientists such as Benner stressed tManter’'s bug is essentially the same as a
bacterium that came to us through Darwinian evaintiwhich provided all of its
genetic information. Venter’s bug is alive andiis,lbut it is not particularly new in
either of these features. Its DNA is fully synthebut the information within its
sequence is natural. Likewise, the casing - thieic&Vhich it replicates and instructs
protein synthesis - was taken preassembled froexating cel®*.

Another example of a successful and noteworthy mxgat to exemplify the
notion of synthetic biology is the significant resiigning of life by Floyd Romesberg
and colleagues. They have successfully developednew bases which (1) can be
incorporated into DNA alongside the existing foasbs, and (2) can be replicated by
naturally occurring enzym&s Meanwhile, members of theACE (Programmable
Artificial Cell Evolution) consortiummhave taken the first steps towards developing
life-like “protocells” that use peptide nucleic dcirather than DNA as the
information-storing molecuf&. It is also important to note the successful potida
of engineered bacteria to synthesize drug precsisonther complex chemicals. In
particular, Jay Keasling’s group at the UniversafyCalifornia, Berkeley, U.S.A.,
who has created a bacteria which produces a pacofsthe anti-malarial drug
artemisiniff” and synthetic biofueld

8 For example, see IMMACRAE, Scientist accused of playing God after creatingfiaial life by
making designer microbe from scratch-but couldifierout humanity2in Daily Mail, 3 June 2010,
at http://www.dailymail.co.uk/sciencetech/articl27B988/Artificial-life-created-Craig-Venter--wipe-
humanity.html (last visited 2BJanuary 2013).

8 5. A.BENNER, Q&A: Life, synthetic biology and riskit., p. 2.

8 A.M. LECONTE, G.T.HWANG, S.MATSUDA ET AL., Discovery, characterization, and optimization of
an unnatural base pair for expansion of the geneljghabet in Journal of American Chemical
Society 130, 2008, p. 2336.

% PACE CONSORTIUM, PACE Report2009, at http://www.istpace.org//index.htghst visited 28
January 2013).

87D.K. Ro ET AL, Production of the antimalarial drug precursor artisinic acid in engineered yeast
in Nature,440, 2006, p. 940-943.

8 J.R.KIRBY, J.D.KEASLING, Metabolic engineering of microorganisms for isogshproduction in
Natural Product Report25, 2008, p. 656—661.
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The bottom-up approachhas also inspired the birth of the mentioned
“catalogue of BioBricKs As they comply with international standards, dhe
components can easily be distributed and sharedreThare currently over 3000
modules, available as an open source resource. ‘RioBricks' have been used
within the iGEM competition(International Genetically-Engineered Machffiepr
competition established for the first time in 20@%,which students and lecturers
from universities across the world - instructedsgythetic biologists - engineer new
metabolic pathways in bacteria or eukaryotic célésed on those standardized DNA
elements that are combined into well-specified wagkdevices, which can then be
applied in biological systems.

4. Potential and Effective Benefits from the A@ilans of Synthetic Biology.

Synthetic biology is a field with enormous potehtia many ways its current
situation can be compared with the very early dayshe development of the
computer industry. It has the capacity to changéedundamentally the way we
approach certain key technologies, such as medademanufacturing, buakthis
very early stage it is hard even to guess wheraribst important applications will
turn out to liex™.

The current known positive applications fall inteveral different areas of
technology". In this section | offer a brief analysis in theas of (1) environment,
(2) energy, (3) biomedicine, (4) agriculture anddpand (5) industries. | aim to
demonstrate the potential and effective benefasfthe applications derived from

synthetic biology.

8 See iGEM (2005),Project summariesat http://parts.mit.edu/wiki/index.php/lgem_200the
registry of BioBricks in http:/parts.mit.edu/registry/index.php/Main_Pagand BOBRICKS
FOUNDATION (2006), Our Goals in
http://openwetware.org/wiki/The_BioBricks_Foundati®ur_Goals (last visited #&anuary 2013).

% N.E.S.T.,Synthetic Biology: Applying Engineering to Biologeport of a N.E.S.T. High-Level
Expert Group, Luxembourg, 2005, p. 5, at ftp:/ffgpdis.europa.eu/pub/nest/docs/syntheticbiology
b5 eur21796_en.pdf (last visited 28th January 2013)

%1 See L.SERRANO, Y. BENENSON ET AL, Synthetic Biology. Applying Engineering to Biolpgy
Brussels, 2005. See also AK3HALIL, J.J.COLLINS, Synthetic biology: applications come of age
Nature Reviews Genetickl, May 2010, p. 367-379.
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4.1. In the Environment, for Agriculture and Food.

In the field of ‘bioremediatio, microorganisms and plants could be
engineered to degrade pesticides, detect and repulltdants, i.e. these organisms
are designed to emit a signal like fluorescencethe presence of certain
environmental toxing. Synthetic biologists are also experimenting witgh-yield
and disease-resistant plant feed stocks that casuyglemented with efficient and
environmentally friendly microorganisms to minimiasater use and replace
chemical fertilizer®’. There are also concurrent research into the matfcaltering
the properties of plants in order to gain nutriibhenefits, such as higher levels of
food-grade proteitf, and studies aimed at implementing the successfullts of
GMOs (genetic modified organisms). The creatiotfimbsensorsis also important
as the ability to monitor soil for nutrient qualitgr signs of environmental
degradatiofT is extremely valuable to the agricultural industry

Moreover, synthetic biology allows for the develagrmof new seed products
with multiple genetic traif§. This enables the generation of new engineered and
optimised crops that can feed biofuel applicatiang optimise food production.

One of the most likely developments in agricultureay also be the
mentioned production of new types of pesticidesciaire environmentally friendly.

%2 V. DE LORENzQ Systems biology approaches to bioremediatiam Current Opinion in
Biotechnology,19, 6, 2008, p. 579-589.R.KIRBY, Synthetic biology: Designer bacteria degrades
toxin, in Nature Chemical Biologyg, 2010, p. 398-399.

% THE JOINT BIOENERGY INSTITUTE, About JBE] at http://www.jbei.org; 8NTHETIC GENOMICS, INC.,
Agricultural Products at http://www.syntheticgenomics.com/what/agricultutenh (last visited 28
January 2013).

% G. ScriNIs, K. LYons, Nanotechnology and the Techno-Corporate Agri-FoadaBigm in G.
LAWRENCE, K. LYONS, T. WALLINGTON (EDS.), Food Security, Nutrition and Sustainability: New
Challenges, Future Optionkpndon, 2010, p. 252-270.

% A.A. SNOW ET AL., Genetically engineered organisms and the environmarrent status and
recommendationsn Ecological Applicationsl5, 2005, p. 377-404.

% Synthetic biology applications in food remind dietsimilar applications promoted by genetic
engineers with regards to genetic modified foo@ @¢hse of “Golden Rice” that was hyped as a way
for solving the food in the world is a meaningfule).
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4.2. In Energy, Industrial and Chemical Field.

Thanks to synthetic biology, it is possible to gate hydrogen as a source of
fuel, via breakdown of water using sunlight asehergy source. Moreover, the field
of synthetic biology could be used to develop meificient methods in utilising
biomass for developing biofuels that, at the momarg the result from either the
production of ethanol from sugars or biodiesel freegetable oils. The aim is to
avoid the waste of organic matter or biomass, addce global dependence on fossil
fuel, cutting harmful emissions and minimizing tyepeal of fossil fuel resen&s
New studies are also looking for the optimisatidrsionilar chemical processes to
produce ethanol from sugar, but with the input eiarious types of perennial crops
such as grasses. Aviation fuels are now being dpeel on the basis of synthetic
biology techniques too.

In future, it is likely that more advanced biofuelsll be created from
renewable resources, such as branch-chain higbehas. It is also possible that
new types of the bacteriud coliand other laboratory based micro-organisms such
as yeast to be engineered to produce biottiels

As Craig Venter said,&ver the next 20 years, synthetic genomics is gming
become the standard for making anything. The ch@rmmdustry will depend on it.
Hopefully, a large part of the energy industry vd#ipend on it>°.

The relevance of synthetic biology for industriesild be visible in reference
to the mentioned production of energy through etfuwbtained through synthetic
material. In addition, thanks to the expansiorhefmolecular basis of living systems
and the broadening the genetic alphabet, it ishjliko modify nucleic acids that
could be easier to transport across membranes@e#ébe novel proteins: this target
could lead to many interesting industrial applicas and within the cosmetic
production.

" D.F.SAVAGE, J.WAY, P.A. SILVER, Defossiling fuel: How synthetic biology can transfiobiofuel
production in American Chemical Society Chemical Biology,, 2008p. 13-16.

% THE U.K. ROYAL ACADEMY OF ENGINEERING Synthetic Biology: scope, applications and
implications,London, 2009, p. 39-40.

%P, ALDHOUS, Interview: Sleep when you are de#@mNew Scientist2626, 2007.
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4.3. In Biomedical Sector.

Bio-synthetic products could be used in order t@dpce medicines
(“biopharmaceutical§, such as engineering bacteria to produce comiallrc
relevant molecules like insulin, and vaccines {ie tase of hepatitis B virus and
human papillomaviru$y’. Already in place aréin vivo applications, such as the
regulatory circuits designed to trigger insulin guotion in diabeted* or the bacteria
or viruses programmed to identify malignant cancells and deliver therapeutic
agents, in order to implement personalized mediaité the fight against cancfs
The field of ‘biomediciné is of particular interest here as synthetic bipla@ould be
applied to develop complex molecular devices coragas sensors and enzymes,
which could be used for tissue repair or regenamabtr as vectors for therapy. Then,
these'new drug development pathwayg’e. alternative production routes for useful
compounds, could be produced. This is exemplifigdtiiie construction of an
artificial metabolic pathway in the bacte&scherichia coliand the micro-organism
yeast to produce a precursartéminisi) for an antimalarial drdd® which is
currently extracted from plants. Furthermore, sgtithbiology allows the production
of “new synthetic vaccinédrom scratch, in response to viruses that thewesel
evolve rapidly, such as those that cause sevelte aespiratory syndrome (SARS)
and hepatitis €*

%D V. GOEDDEL ET AL, Expression in Escherichia coli of chemically systhed genes for human
insulin, in Proceedings of the National Academy of Sciencekenf).S.A.76, 1, 1979, p. 106-110;
E.E. MAsT, J.W. WARD, Hepatitis B vaccingsin S. PLOTKIN, W. ORENSTEIN P. OFFIT (EDS),
Vaccines Philadephia, 2008, p. 205-242;T. SCHILLER, |.H. FRAZER, D.R. Lowy, Human
papillomavirus vaccinesn S.PLOTKIN, W. ORENSTEIN P.OFFIT (EDS.), op. cit, p. 243-258.

1911T| LiFe SciENCES Synthetic Biology Foresighting: Technologies andihdés Dundee, 2007.

192 SERRANO, Synthetic biology: promises and challengesMolecular Systems Biolog, 158,
2007, p. 1-5.

193y J. MARTIN ET AL., Engineering a mevalonate pathway in Escherichid fmi production of
terpenoidsin Nature Biotechnology21, 2003, p. 796-802.

194°M.S. GARFINKEL, D. ENDY, G.L. EPSTEIN R.M. FRIEDMAN, Synthetic Genomics: Options for
GovernanceRockville, M.D., Washington, D.C., Cambridge, M.2007.
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5. Challenges and Concerns of Synthetic Biology.

From the discussion in the previous sections, dear that synthetic biology

provides enormous possibilities to humanity in etént fields, but at the same time

it poses a number of risks and probléfndndeed, synthetic biology can no longer

be ignored. It is therefore imperative that whihe tscience of synthetic biology is in

its infancy, we should begin to consider its pdss#thical and societal implications,

the deep questions it raises and the impact itddalve both on our lives and the

lives of future generations before it leaves thefioes of the laboratorsy°®.

Borrowing the Rathenau'¥ classification and completing it, the following

summary is presented:

Theme Genetic Synthetic biology Significance for
modification debate
Biosafety Original host No more natural New questions and
organism as reference uncertainties about
reference risk
analysis
Biosecurity Known, risky Difficult to establish| Monitoring misuse
viruses and bacteria what short DNA of
fragments will be potentially risky
used for organisms and
research becomes
more difficult
Intellectual Limited number of Number of genes Research &
property genes virtually unlimited innovation
impeded
International justice] Gaps in accessto| Gaps in access to Effects on third
concerns new technologies | new technologies world

among rich and poo
countries

r among rich and poo
countries

(Other) Ethical
issues

The alteration of
existing organisms

The creation of
(partially) artificial
life

Morality of creating
life, human self-
conception,
boundary between
life and machine
blurs

19 For deepening the subject, seHRNATIONAL RISk GOVERNANCE COUNCIL, Synthetic Biology.
Risks and opportunities of an emerging figkneva, 2008.
1% R.T.MEULEN, A.M. CALLADINE, Synthetic Biology and Human Health: some initiadithhts on
the questions and how we ought to approach thenbaw and the Human Genome Revi&g,
January-June 2010, p. 121.

107 RATHENAU INSTITUTE, op. cit, p. 9.
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It must be specified that, however, this subdivissamong the concerns is not
so strict and they can overlap. For example, tbéhieal issues are embedded in
environmental risk assessmht[...]; intellectual property regime [...] can afte
biosecurity and economic development, as well a mbfficult ethical dilemmas
about owning life'®®.

A short analysis of the main concerns concerninghstic biology in this
section will be provided to illustrate its existipgoblematic aspects. The possible
options or ways of tackling will be postposed te thter chapters where they will be

addressed in greater det&il

5.1. Biosafety Risks.

The World Health Organisation (W.H.O.) defines bifesy as the
containment principles, technologies and practittest are implemented to prevent
the unintentional exposure to pathogens and toxangheir accidental releasé™.
The Organization for Economic Cooperation and Dawalent (O.E.C.D.) refers to
«the safe handling practices, procedures and pragssr of containment facilities to
prevent accidental harm caused by living organigitiser directly or indirectly to
individuals within laboratories or to the environmie'*2

This category of risks relates to environmentatjcadfural, food, industrial,
chemical and health applications of synthetic potslults main feature is the
“chance, accidental nature”, which does not demenduman’s will.

The concerns here are similar to those raisedhenpiast, with regards to
genetic engineering and recombinant DNA researokolving the cutting and

splicing of genes from different species), as tldescuss the potential harms to

198 3. Kuzma, J.C. BESLEY, Ethics of Risk Analysis and Regulatory Review: Fr8io- to
Nanotechnologyin Nanoethics2, 2008, p. 149-162.

1093, KuTtzma, T. TANJI, Unpackaging synthetic biology: Identification ofessight policy problems
and optionsin Regulation & Governancd, 2010, p. 99.

1101t is important to specify here that the termsricerns” and “risks” are used interchangeably in the
current context, but they will be distinguishedhe Il chapter.

11 WOoRLD HEALTH ORGANIZATION (W.H.O.), Biorisk Management: Laboratory Biosecurity
Guidance Geneva, 2006, p. 1-41.

112 ORGANIZATION FOR ECONOMIC COOPERATION AND DEVELOPMENT (O.E.C.D.) Best Practice
Guidelines on  Biosecurity for Biological Research en@rs Paris, 2007, at
http://www.oecd.org/science/biotechnologypolici@738261.pdf (last visited #8anuary 2013).
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humans, plants, or animals, due to the accideatehse of synthetic organisms that
are difficult to control and can replicatg

In the environment, synthetically created microoigans could interact with
another environmental substance and impact theathvenvironment negatively.
There could also be the possibility of a “genomatamination”, when a genetic
exchange between a synthetic biological entity andhturally-occurring biological
entity occurs*®. Moreover, synthetic organisms could increaseigidst resistance
and growth of invasive species and can have detteheffects on human health,
ecosystems and biodiversity, affecting mutation evlution as well.

As for food, the consumption of synthetic food ded from engineered crops
could potentially cause damages to human and animealth, such as the
introduction of a new gene in a food could provaKergies or negative changes in
nutritional value$™.

With regards to industrial and chemical applicatitme dangers lie in the
harm to ecosystems during energy production. Famgie, if large areas of land
were to be dedicated to biofuel development, thosld put new and intense
pressures on land, potentially affecting food patigun and current ecosystems.
Because these applications of synthetic biologystileyoung, the impact of biofuel
production on land use remains unknown.

In the area of health applications, the perilsyoitsetic biology are linked to
the unknown consequences that it can potentialg h@ihere can be adverse effects
due to the inadvertent release of the organismmeeged using synthetic biology or
the unintentional exposure to toxins, pathogenssanoh. Infectious diseases may be
accidentally transmitted to laboratory workers or family members following
airborne transmission of disease agents, manigllaigng synthetic biology
techniques. These risks may also potentially sptedte wider human community

or the environment, when organisms are allowedfprate without adequate means

113 3. EGGERS ET AL, Is biofuel policy harming biodiversity in Europeid, Global Change Biology
Bioenergy1, 1, 2009, p. 18-34.

114 A, BHUTKAR, Op.cit.

115 B.M. CHAssY, Food safety evaluation of crops produced througitdgihnologyin Journal of the
American College of Nutritior®1, 3, 2002, p. 166S-173S.
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to limit reproduction. In patients, the use of ¢bkrapies of bacterial, or potentially,
mixed microbial origin may cause infections or upested immune respons&s

5.2. Biosecurity Risks.

This subfield of risks refers to misuse and mistiagdof synthetic products
and knowledge by unauthorized people. Biosecurigtnbe interpreted in this case
in a laboratory context, ascentrol and accountability for valuable biological
materials [...] within laboratories, in order to premt their unauthorized access,
loss, theft, misuse, diversion or intentional rekea'’ or as the set ofreeasures to
protect against the malicious use of pathogenstspafrthem, or their toxins in direct
or indirect acts against humans, livestock or csep$ In short, measures and efforts
must be taken and are needed to prevent the aneatideadly pathogens for the
purposes of bioterrorism, of which the threat hases begun to manifest itself
following the events of the ¥1September 2001°. Researchers have shown that it is
possible to create or recreate deadly viruses asacholid®® and the 1918 Spanish
flu'?* which will provide a viable threat to humanity. &iN.E.S.T. High-Level
Expert Group study commissioned by the Europeandission, for example, has
acknowledged thatgenetic manipulation of organisms can be used orresult by
chance in potentially dangerous modifications ofnlan health or the environment.

The possibility of designing a new virus or bacteria la carte could be used by

118 Both in the US and in the EU several forums facdssion and documents regarding biosafety
have appeared (for example, see http://www.etcgovgfupload/publication/602/01/ synthetic
biologyreportweb.pdf; http://www.jcvi.org/researspnthetic-genomics-report/; http://www.rathenau.
nl/;  http://openwetware.org/wiki/Synthetic_Soci€@gmmunity _Organization_and_Culture, last
visited 28" January 2013). In the case of the EU, some resgaojects have been funded to analyze
the impact and safety problems of Synthetic BiolagyEurope (SYNTHETIC BIOLOGYSAFE, at
http://www.synthetic biologysafe.eu; SYNTHETIC BIOGYLOGY, 2005, at
http://www2.spi.pt/synthetic biologylogy/, last ited 28" January 2013).

17\WORLD HEALTH ORGANIZATION, Op.Cit.

118 ORGANIZATION FOR ECONOMIC COOPERATION ANDDEVELOPMENT, Op.Cit.

119 An early Central Intelligence Agency (CIA) repg001) warned that synthetic biology could
produce engineered agents worse than any diseasenkio man and proposed that a qualitatively
different working relationship was now required vee¢n the intelligence and biological sciences
communities (see https://www.cia.gov/index.htmst feisited 28' January 2013).

120 3. CELLO, A.V. PAUL, E. WIMMER, op. Cit.

21T M. TUMPEY ET AL., Op. Cit.
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bioterrorists to create new resistant pathogeniaiss or organisms, perhaps even
engineered to attack genetically specific sub-pagpoihs>*%*

The hypothesis that someone could potentially spa#leover the world these

organisms to contaminate the environment and tonHawmans’ health is not so
abstract and distant in practice, even with theeatithat only the presence of an
infectious virus is not sufficient to produce adlaigical weapon”. In fact, as Tucker
and Zilinskas argue,a«biological weapon is [...] a complex system cstiisg of (1)
a supply of pathogen [...]; (2) a complex “formulatioof chemical additives that is
mixed to stabilize it and preserve its infectiatyd virulence during storage; (3) a
container to store and transport the formulated ragend (4) an efficient dispersal
mechanism*?®

Linked to misuse and mishandling of synthetic prtdufit for terrorism, are
the risky notions of the “lone operator” (who idighly trained synthetic biologist
with a grudge against someone or an organisati&a, the “Unabomber”. This
individual could be a professional researcher wae &ccess to lab equipments or a
“garage biologist?4).

There is also the notion of “biohacker”. He is danito computer hacker,
wherein he tries to create a viru®uk of curiosity or to show his technical
prowess'®. Indeed, the worry that synthetic biology couldused for creating new
pathogens and viruses is amplified by informatiechhology, which provides open
access to such information on the Internet, andthgy lowering of prices for
obtaining technological equipment. It is appardmttd¢he development of the
internet and the routinization of many biotechnaidad) procedures have made the
field more easily accessibf&®.

In addition, it cannot be forgotten that, beside tisk of malevolent use of

biological knowledge by bioterrorists, there ithe« concern that the knowledge

122N E.S.T. 0p.cit.

123 3 B. TUCKER, R.A. ZILINSKAS, The promise and perils of synthetic biolpgy New Atlantis,12,
2006, p. 25-45.

124 See HWHITTALL, The Ethics of Synthetic Biologyn EUROPEAN GROUP ONETHICS IN SCIENCE
AND NEW TECHNOLOGIES (EDS.), Ethical Aspects of Synthetic Biolggyroceedings of the Round
Table, 18 May 2009, p. 27, at http://ec.europa.eu/bepa/@anqgroup-
ethics/docs/publications/round_table_ethical_aspedt synthetic_biology.pdf (last visited %8
January 2013).

125 The matter of Biohacket was deeply discussed at the 2004 InternationattMg on Synthetic
Biology in Boston, referring to those who createnpaiter viruses.

126 \.S.GARFINKEL, D. ENDY, G.L. EPSTEIN R.M. FRIEDMAN, 0p.Cit.
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output of synthetic biological research and devetept could be incorporated into
the offensive bioweapons programs of developeésstat Both these aspects give
origin to the so-called “dual use dilemm#” i.e. the dilemma which arises when
scientific knowledge could be used in both good &admful ways. The same
dilemma occurred within nuclear fission technologgarding the ethics in usage of
that technology). According to Michael Selgéfiti though, the threat posed by the
misuse of knowledge from synthetic biology will iniately be greater than that
posed by nuclear technology: firstly, nuclear tetbgy was and is too expensive for
common people, while the technologies required todpce bioweapons may
become quite portable and cheap; secondly, in @sinto nuclear technology, which
was kept confidential, the biological field hasamd tradition of openness in its
access to knowledge and sharing of resources.

As exemplified in this section, biosecurity issaes thus strictly linked to (1)
the ethics of knowledge and responsibility, (2) lingts of freedom of research, (3)

the open or confidential access and publicatiosyathetic biology information.

5.3. Challenges upon Intellectual Property Rights.

Synthetic biology, being at the intersection ofieegring, biology, software,
electronics, challenges the field of intellectuabperty rights (I.P.Rs) as well.
Indeed, intellectual property law has already had someidlity incorporating two
of the technologies from which synthetic biologsives inspiration - biotechnology

and software'®,

127 A, BUCHANAN, R. POWELL, The Ethics of Synthetic Biology: Suggestions fa@€amprehensive
Approach(to the U.S. RESIDENTIAL COMMISSION FOR THESTUDY OF BIOETHICAL ISSUESP.C.S.B.1.),
at http://bioethics.gov/cms/sites/default/files/TEkhics-of-Synthetic-Biology-Suggestions-for-a-
Comprehensive-Approach.pdf (last visited"Z&nuary 2013).

128 See, for example, U.K. ARLIAMENTARY OFFICE OF SCIENCE AND TECHNOLOGY. The dual-use
dilemma London, 2009.

129 M.J. SELGELID, A tale of two studies: ethics, bioterrorism, ana tbensorship of sciencén
Hastings Center Report8y7, 2007, p. 35-43.

1305 KUMAR, A. Ral, Synthetic Biology: The Intellectual Property PuzaeTexas Law Revievss,
2007, p. 1748.
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The issue of I.P.Rs, mainly identified with patealhough patents are only
one of the different types of I.P.R§ has already been dealt with in the field of
genes and human embryonic stem cells.

As is well known, patents are legal titles grantitsgholder (i.e. in most of
the cases, it is the inventor, but in pharmaceutoa biotech companies is often
not) the right to prevent third parties from usig invention without authorisation
and the right to obtain financial gains from theplagation. The diffusion of the
invention for a period is generally twenty yeaRRE are believed to be an important
instrument for encouraging investment in technalalginnovation, but at the same
time they can inhibit the progress of researchymtleetic biology, especially when
the field if monopolised by large companies. Theiaro of IPRs is particularly
relevant in the field of synthetic biology as aqudton the designs of new biological
systems can be seen as a patent onehserce of lif¢*% A symptomatic example
is given by the patent on the smallest genome mkedde a living organism
(Mycoplasma laboratoriujnobtained by Craig Venter’'s team in 2007. Thisepat
received considerable media attention because st fela as if it was a patent on
life®*3. Another company, Scarab Genomics, has a patert minimisedE. coli
genomé®.

Stepping aside from the patent system and its matioa “patent on life”,
another model has been suggested for synthetiodyipthat of the notion of open
source which is based on a similarity between stithbiology and software.

Such model is formed on the grounds of the observathat synthetic
biology is modular and information based. Thusadd be based on copyrights and

31 Intellectual property rights are usually dividedoi two main areas: (a) copyright and rights relate
to copyright (the rights of authors of literary aandistic works and the rights of performers, proshs

of phonograms (and broadcasting organizations)(Bhihdustrial property rights, assembling rights
for the protection of distinctive signs, in parteutrademarks and geographical indications; aglisi
aimed at stimulating innovation, design and thetioa of technology, such as inventions (patents),
industrial designs and trade secrets.

132 ET.C., Extreme Genetic Engineering: An Introduction to tBgtic Biology 2007, at
http://www.etcgroup.org/en/materials/publicationsif?pub_id=602 (last visited #&anuary 2013).

133 J.1. GLASS, H.O. SMITH, C.A. HUTCHINSON I, N.Y. ALPEROVICH, N. ASSAD-GARCIA, Minimal
bacterial genome. United States patent applicai6670122826Rockville, M.D., 2007.

13 F.R. BLATTNER, C.D. HERRING, G. PLUNKETT, G. GLASNER, Wisconsin Alumni Research
Foundation (AssigneeBacteria with reduced genomehited States patent, ®8anuary 2006. For
other patents in synthetic biology field, grantgcdtiee US Patent and Trademark Office and classified
in the classes of Chemistry and Data Processirg,Vs8. MOHAN-RAM, J.M. WAXMAN, Synthetic
Biology Patent Applications Expected to Present N3hallengesin Life Sciences Law & Industry
Report 2, 12, § June 2008.
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“copyleft” licenses, exactly as in open softwaresteyns, in which open-source
software producers make their source code availabtghers, thereby establishing
“copyleft licenses” and require those who are gitbose licenses to distribute
improvements to the source code. So, in essencstriffgs of DNA bases are
compared to source code and are covered by copyags, then the licenses could
be established on thém This entails that, first of all, a property rigitconferred
upon the source code (strings of DNA bases) andtitielicenses are given from it.

A third model would be to put synthetic productgedily and immediately in
public domain (treating them as “commons”). Sugohlution has been adopted, for
example, by the BioBricks Foundation (in the ragisff Standard Biological Parls
that has preferred to leave the registry freelylabke to the publit®®.

The choice of openness raises questions of owmetsbj as currently a lot of
DNA sequences have already been patented and teenegs could limit
competition or could diminish the value of the etants at stake.

In summary, currently the main proposals for thetgution of inventions in
the field of synthetic biology are patents, copltggand commons. Some synthetic
biologists agree that the infrastructure (protocdtandards, registries, design
methods, and testing methods) should be locatéteicommons, as this perspective
promotes synergism and sharing, thus encouragingicpnvestment in researtt.
Others, instead, believe that the devices compao$duiological parts should be

located in the private enclosures, thus fosteringovation through private

135 1n October 2009 the so-call&loBrick™ Public AgreemenBPA) was proposed as a new legal
framework for regulating the rights and dutiesha tontributors and users of the parts collectsae (
http://bbf.openwetware.org/BPA, last visited"2Bnuary 2013).

1% Besides BioBricks example, there are other emgrghrenomena, such as: BiOS (Biological Open
Source), which is a group that wants to promoteute of agricultural biotech patents as a kind of
freeware, comparable to what has been done withxLin the field of software development, and to
do so, it offers a legally enforceable frameworlet@ble the sharing of the capability to use patent
and non-patented technology (see http://www.bidslaet visited 28 January 2013); Public-Sector
Intellectual Property Resource for Agriculture (P.R.A.), that is an initiative of US-based public
research institutes involved in agrobiotech rededhat wants to map the patenting and licensing
practices of the public sector and create a compatent database, aiming to develop “shared
technology packages” of key technologies for agrtduh research too (see RTKANSON ET AL.,
Intellectual Property Rights: Public Sector Collabtion for Agricultural IP Managementin
Science301, 11" July 2003, p. 174-175).

137E T.C.,Extreme Genetic Engineering.
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ownershig®®. Some of the minority perspectives suggest th®diction of “design
rights”, often used in Europe and Asia but hardiythe U.S., that could potentially
be utilised as a form of I.P. protection for sytih&iology invention§*®. Moreover,
a framework of the “semi commorté® has been suggested as a lens with which to
view synthetic biology, in order to solve the ambiiggs of patents and commons.
This concept captures the dynamic interaction betwwivate and shared uses of the
same resources at different scales, and the paltdati shifting demarcations over
time'*,

However, the most suitable system to be adoptethéyfield of synthetic
biology - schematically, whether a proprietary sgstor an open one or a mixture of

the two and complementary one - remains questienabl

5.4. International Justice Concerns.

Synthetic biology, as any new emerging technoltgiygs with it the risk of
widening the gap between rich and poor countriéss iE visible, for example, in the
production of the precursor for the anti-malarialigl artemisinii®?, which has
currently received a grant from the Bill and MebnGates Foundation to further
develop the technolod$’. The concerns are (1) this useful product thatctsave a
lot of people affected by malaria will not be exjedrin poor countries, or (2) it will

be monopolised by the company, which means thatyevation will be obliged to

138 See A. R, J. BOYLE, Synthetic biology: caught between property rigkite, public domain, and
the commonsin PLoS Biology,5, 3, March 2007, p. 389-393; BIENKEL, S.M. MAURER, The
economics of synthetic biolagyn Molecular Systems Biolog$, 2007, p. 117.

1% See CEDWARDS, Will IP choke synthetic biology work8 June 2010 he Biomachine6™ June
2010, at http://blog.thebiomachine.com/2010/06/jsdneyle-synthetic-biology-patent-fears.html (last
visited 28" January 2013).

149 H E.SmITH, Semicommon Property Rights and Scattering in thenGfields in Journal of Legal
Studies29, 2000, p. 131-169.

L LA, FENNELL, Commons, Anticommons, Semicommalehn M. Olin Law and Economics
Working Paper n. 457, 2009, at http://papers.ssmisol3/papers.cfm?abstract_id=1348267 (last
visited 28" January 2013).

192 See JKEASLING, Synthetic Biology in Pursuit of Inexpensive, EffegtAnti-Malarial Drugs in
BioSocieties4, 2009, p. 275-282.

143 See http://www.gatesfoundation.org/global-heakigés/global-health-strategies.aspx (last visited
28" January 2013).
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buy it from a unique suppli&f or (3) the poor country could not support the
expenses to stock it up, and (4) the fear thatcthets of research in the field of
synthetic biology will prevent developing countrigsom achieving such a
technological progress, as they lack the backgrokmavledge, the money, the
means to access and, if necessary, to obtain phtkiytof achieved discoveries.

Thus, the differences in progress and technologiysfter among developed
and developing countries would increase becausgnthetic biology as well.

For this reason, the considerations about justicé globally equitable
distribution of resources have to be centrally abered with regards synthetic

biology.

5.5. Ethical Concerns of a Different Nature.

Synthetic biology also raises ethical questions.tidé previously mentioned
issues can be, in reality, considered as ethicas.ofor example, the biosafety issue
opens the ethical questions about (1) the dealitig the environment, (2) leaving
nature be exposed to uncertain risks or (3) thervention with the composition of
the ecosystem in a direct manner. There is anadthide to the issue of biosecurity
under the auspices of the issues of knowledgese#ind responsibility ethics. Ethical
issues emerge in the field of I.P.Rs as well, whitiee “moral clause” and the
challenging idea of “owning life” and patenting étlessence of life” come at stake.
With regards to the international the internatignatice concerns, ethics emerges in
the reference to the ethical problem of equitabitridution of resources among
States. Beyond the previous concerns, there apx tdpics that challenge synthetic
biology from the ethical viewpoint, such as (1) tesue of “playing God”, (2) the
issue of drawing a line between what is “naturadtl avhat is artificial, and (3) the

questions about the notion of “lifé*®,

1% W. HEEMSKERK, H. SCHALLIG, B. DE STEENHUISEN PITERS, The World of Artemisia in 44
questionsAmsterdam, 2006.

145 According to Thomas Douglas and Julian Savulesmre are three main ethical problems to focus
on: (1) concerns about «playing God», which have beenmment in closely related areas of
science; (2) concerns about undermining the disomcbetween living things and machines [...] and
(3) concerns about the deliberate misuse of knayddidom synthetic biology(See T.DOUGLAS, J.
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The first concern addresses the limits of sciemdgch is connected to the
idea of usurping the role of God in designing anehting life, i.e. man’subris
Indeed, nature is perceived as what man did noemabkt in synthetic biology man
intervenes in the structure of life. He not onlgnaiat understanding it, but rather he
creates and changes it, through “infiltrating” ihet notion of evolution. The
fabricating or manufacturing life is at stake. Sonawe advocated it as a legitimate
practicé*® while others have expressed serious concerng #teuwadical nature of
this intervention, as it would contrast with thderattributed to God by religious
people or to human limitation by secular beftéfsSo, synthetic biology would be
able to supplant the world created by Darwinianl@wn with one created by
human beings, and in doing so, it would open a Basl Box or make
Frankenstein’s dream possitife which in itself is a “slippery slope” perspectite

The second fear is tied to the difficulty of comfieg a clear moral status to
the “objects” of synthetic biology. This is becaubkey are neither machines which
are without any moral status and totally instrurabrib mankind, nor are they
organisms that have intrinsic moral value and nhbestreated as valuable ends, and
never as a means, in Kantian terms. They blur tsindtion among “natural” and
“artificial”. They seem to have a “hybrid statudiat is difficult to settle, but is
important to be understood, because from thtgitus the issue of how to treat them
derives. The physiocentric or anthropocentric (thimal) conceptions compete here,

because the first approach assigns nature an #bdalinsic value and a moral

SAVULESCU, Synthetic biology and the ethics of knowledgeournal of Medical Ethics36, 2010, p.
688).

146 3.HARRIS, Who's Afraid of a Synthetic Human® The Times17" May 2008; CNICKERSON A
Quest to Create Life Out of SyntheticsBoston Globe2™ April 2008; E.PARENS, Making Cells Like
Computersjn Boston Globe 18" February 2008; NANGIER, Pursuing Synthetic Life, Dazzled by
Reality,in New York Timess" February 2008.

147 See P.DABROCK, Playing God? Synthetic biology as a theological atHical challengein
Systems Synthetic Biolad3, 2009, p. 47-54.

198 See H.VAN DER BELT, Playing God in Frankenstein’s Footsteps: Synth&iology and the
Meaning of Lifejn Nanoethics3, 2009, p. 257-268. J.DIORENG, The First Scientist to “Play God”
Was Not Craig Venter. Biology Blurred the Line Be¢w Natural and Synthetic Long A@S" May
2010, at http://scienceprogress.org/author/jmorferd/ (last visited 28January 2013).

199 H. JURGEN-LINK, In-Depth analysis of outstanding philosophical Esin FP 7,SYNTH-ETHICS,
Report WP1 (deliverable 1), Identification of etllissues and analysis of public discoyr2e09, p.
46 ff., at http://www.synthethics.eu/documents/REH@620WP1%20synthethics%20-
%20ethics+public%20discourse.pdf (last visited 28nuary 2013).
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value to be respected in general, the second okegithe man prevail over nature in
moral terms and duti&®.

The main point here is the concept &ifé”: indeed, synthetic biology opens
the doors to (1) a rethinking of the notion (andttwé beginning™) of life, (2) the
assignment of a moral value to it, and (3) the meateration of the role and shape of
(human and not human) dignity.

As exemplified John Evans’s warning, if within slyetic biology, DNA can be
manipulated and human life is essentially DNA, themlerives that each being
(human or not) should be treated in the same wayas an object of manipulation.
Therefore, synthetic biology would bring forth alwetionist view of life, alter the
way we conceive ourselves (fronhdmo fabet to “homo creatot*®?), and thus
changing the meaning of life and the treatment’3f iAlthough Evans thinks that
there is a degradation of life if it becomes areabpf manipulation, Ter Meulen and
Calladine stress that this is a merely speculajivestion, since it does not imply a
normative statement, i.e. the fact that peeglethink of life in those terms does not
imply theyshould>*

Moreover, with an Aristotelian syllogism, if lifes itied with morality with the
major premisethat life has a moral status in itself, and thenor premisethat
microorganisms synthetically created are livingistve will arrive at theonclusion
that synthetic microorganisms have moral statusi joecause they have life.
Therefore, according to this line of argument, itiere owning life confers morality
to the being. However, for avoiding such conclugsithre concept of life should be
taken to mean that life cannot be only “biologyiit la sum of other elements, such
as cultural and environmental background. In tlispective, only the beings having
not simply an intrinsic value, but also an exteroahferring of qualities would be

considered as moral ones. As it is evident, theeissmains questionable.

130 For further details of these positions, se®IIrTELSTRASS The Impact of the New Biology on
Ethics in Law and Human Genome Revjaw 16, January-June 2002, p. 25-34.

31 This issue could reopen the debates about abpriosut whether stem cells, early embryos, or
hybrid embryos combining human DNA with the celtul@amponents of other species are human (see
H. DE VRIEND, op.cit).

152 5ee JBOLDT, ET AL., Synthetische Biologie. Eine ethisch- philosophisthalyse Bern, 2009.

133 3.H.EvaNs, Will Synthetic Biology Change How We Value Humda3,in Economic and Social
Research Counctenomics Network Newslettdrl, 2010, p. 26-27.

134 R.T.MEULEN, A.M. CALLADINE, Op.cit.,p. 132.
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In addition to the aforementioned ethical problemther questions can be
added, such as the case of using synthetic bidlmggltering the biological design
and features of existent people or of those cortongxistence (issue of design and

enhancement).

Conclusion.

This chapter aims at giving a definition of syntbdtiology by (1) examining
its historical development, (2) analysing its vagcsubfields and the work that is
being done in each of these subfields, (3) revigwite current extant problems that
synthetic biology faces, (4) analysing the possiptgentials that the field can
contribute to humanity as well as the environméh}, exploring the legal issues
surrounding the field and its applications, anddBcussing the moral issues that it
raises. From this chapter it is evident that tledfiof synthetic biology presents
difficult issues. In the field itself, it looks kka combination of various technologies
more than a single technology, but at the same tinappears as an evolution of
genetic engineering, biochemistry and molecularlogy Affirming that it is
something entirely new, i.e. a revolution or, tippaosite, that it is the prosecution of
the existing sciences and technologies, i.e. elrlus a normative stance in both
cases.

Despite how we interpret it, it is evident that thatic biology possesses its
own potentials as well as inherent risks. The qoests to how to manage with them
is a central point to consider. Thus, to deal wiliis question the next chapter

explores the issue of governance within the figldymthetic biology.
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CHAPTER Il

THE GOVERNANCE OF CONCERNS AND RISKS ARISING IN
THE CONTEXT OF SYNTHETIC BIOLOGY

“Traveller, your footprints
are the path, and nothing more;
traveller, there is no path,
the path is made by walking”
(A. Machado)

New technologies certainly bring enormous bendbtsnany fields and to
humanity. However, at the same time, they raiseesmtevant concerns that pertain
to different areas, as we mentioned in the last phthe previous chapter. Such
concerns tend to become bigger, as the consequehdks adoption of emerging
technologies are often not entirely known, not goable, difficult to predict, and
potentially having catastrophic effects. Synthéimlogy constitutes no exception in
this regard. From the discussion in the first cagpthe field of synthetic biology
possesses some inherent risks. This makes syntlmtiogy a “inchoate
technology”, because of itsakility to evolve in unpredictable ways and to spaw
new chains of technological developmelts Such inchoateness imply novelty,
instability, rapid evolution in independent ways.

The question now lies with the method in whichaokle those concerns and
this is a central issue in the context of govereanicsynthetic biology. Indeed, the
current <hallenge is how to simultaneously leverage a psongi technology’s

anticipated benefits, while guarding against itggmtial risks, particularly when the

135 D. GERvAIS, The Regulation of Inchoate TechnologigsHouston Law Review47, 3, 2010, p.
669.
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potential risks of the technology cannot be suytalmiderstood until the technology
develops furthes™®.

Thus, the purpose of this chapter is to try to ys&bnd evaluate the potential
solutions, so as to determine which could be thstraoitable and rational ones to
deal with the concerns that synthetic biology poses

This chapter is subdivided into two main parts:t{i® looking for answers to
the question How to manage the concerns and risks of synthetiogyd”. In this
section | will be looking for a model of governanioe synthetic biology and the
underlying principles for approaching these risikd aoncerns, and (2) the attempt to
find a solution to the issue oWwho should be in charge of adopting and controlling
the chosen model of governance, andvhich way”. That is to say that in this
section, the focus is upon the actors and the ssunt law for the regulation and
governance of synthetic biology.

However, before the discussion of “governance” harts premise on the

concept of “governance” is needed.

A Premise: the Notion of “Governance”.

The term Governancérefers to the issue of how to regulate scienae reew
technologies, which is the essence of the relatiprisetween law and science.

For many years, science has been thought as ardhant objective” reality
(according to a “positivistic” mentality) that wabkaracterized by an inner sense of
democracy (since the scientific community is a camity of peers) and that was the
exact opposite of the relativism and subjectivib@t ppervaded the notion of I&4:

On this basis, law was seen just as a corpus dfiteal norms, that had to
acknowledge and “translate” into legal language sbientific understandings. So,
the role of the law was simply to operate in a na@atal way, converting in its own
categories what the science said, but with noferttence or influence from the law

to the science.

%G, MANDEL, op.cit, p. 75.
157 See M.PoLANYI, The Republic of Sciencim Minerva, 1962, |, p. 54-73; R.KMERTON, Science
and Democratic Social Structyrm Social Theory and Social Structufdew York 1968, p. 604-615.
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This was the situation up till the spread of nesht®logies and the almost
uncontrollable and dizzying progress of sciencee @ievelopment of technologies
and the rise of risks and concerns have broughtuery “contamination” of the law
and science, so much so that it is difficult tcachg distinguish the borders between
them. The necessity of governing new technologigtherefore, a urgent one.

The concept of “governance” could be defined adofed and further
expounded upon the subsequent subsections:

(1) the reference to policy dimension, i.e. govangas a rode of political
steering™®

(2) the reference to actors involved in applyinat tholicy">*:

(3) the reference to the instruments needed toemetthe adopted politsyf,

thus the sources of law are meant to “translaglecy into reality.

PART I: HOW TO MANAGE THE CONCERNS AND RISKS OF SYNTHETIC
BIOLOGY?

In the search for a model of governance to manageancerns and risks of
this emerging technology, it should be premised tha traditional model of risk
assessment, management and communication is chesepoint of reference and a
starting point, since it is this model that is Uguadopted in a context of risk. So,
my attempt consists of checking how and accordingftich principles it can work
for all the concerns that are at stake in the cardkesynthetic biology.

138 A, HERITIER, New Modes of Governance in Europe: Policy-makinthauit Legislating?jn A.
HERITIER (ED.), Common Goods: Reinventing European and Internati@mvernance Langham,
M.D., 2002, p. 185-206.

159 P KENIS, V. SCHNEIDER, Policy Networks and Policy Analysis: ScrutiniziagNew Analytical
Toolbox, in B. MARIN, R. MAYNTZ (EDS.), Policy Networks: Empirical Evidence and Theoretical
ConsiderationsFrankfurt, 1991, p. 25-59.

160 A, WINDHOFF-HERITIER, Policy-Analyse: Eine EinfilhrungFrankfurt, 1987, p. 27-34. See also
http://www.eu-newgov.org/public/Glossary_m.asp#\tarism (last visited 28January 2013).

47



CHAPTERII

1. The Traditional Model of Risk Assessment, Risk ament and Risk

Communication.

The traditional model for dealing with risks, natlpin the context of new
technologies but in any case of risk (in indus$riddank, environmental fields, for
instance), is divided into three phases: (1) riskeasment, (2) risk management and
(3) risk communication.

It is important to specify that such a model wonkscases where the risks
could be assessed in a scientific way.

(1) The phase of “risk assessment” is the one irchvthe scientific element
emerges in (a) the identification of potential hAdmevents that a determinate
technology arises, (b) the evaluation of the lefelhem (according to quantitative
data or based on perception of risk or on econ@heiments or on trade-offs) and (c)
the consideration of the probability of the consses they could provokd
According to the European Commissith and the U.S. National Research
Councif®® the phase of risk assessment can be subdivided {a) hazard
identification, i.e. the determination of whether agent arises risk and the nature
and strength of causation; (b) dose-response a&ssessi.e. looking at the
relationship between the dose of an agent andithegical response in humans; (c)
exposure assessment, i.e. measuring and estimidwingntensity, frequency and
duration of the human exposure to the agent; &) characterization, i.e. estimating
the health effects under the various conditionsdmbining data from dose-response
assessment and exposure, and vulnerability analpse nutshell, it is the process
of converting uncertainty into risk®*

(2) The phase of “risk management” is the phasechvhiequires the
evaluation of possible actions for regulating a neghnology, i.e. the choice of one
of possible responses with reference to sciengtonomic, political, social aspects

161 SeeU.K. ROYAL SOCIETY, Risk, Analysis, Perception, Managemémndon, 1992, p. 3.

162 ComMMISSION OF EUROPEAN COMMUNITIES, Communication From The Commission On The
Precautionary Principle, COM (2000) 1, at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:20MD1:FIN:EN:PDF  (last visited 38
January 2013), p. 13.

183 U.S. NATIONAL RESEARCHCOUNCIL, Risk Assessment in the Federal Government: Magaitjie
Process Washington, D.C., 1983, p. 17.

164 3. WINPENNY, The economic appraisal of environmental projectd policies: A practical guide
Paris, 1995.
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of assumption of risks. In other words, it consiefsselecting among different
options and choose the one that can ensure theappsipriate level of protection to
the interests at stake.

The range of responses can be classified into t@iegories: &) risk
avoidance: not performing an activity that wouldeate the risk (proscription,
prohibition); b) risk reduction: strategic methode reduce the probability and
severity of the impacts of a risk event (licensitmjes and standards, enforcement
and compliance strategies); c) risk retention: guiteg the loss arising from the risk
event (self insurance, retaining responsibility fanctions within government); d)
risk transfer. cause another party to accept thekriby contracts (compulsory
insurance, privatisation, public private partnergp'®.

(3) The phase of “risk communication” is neededriasons of transparency
and openness to the public. It should be a dutyemgdly developed by the mass
media which influences public opinion, trust, adebdgity or refusal of a new
technology®®. This phase helps in identifying the nature antemixof the risks,
educating and informing the public about the sodlasks and building trust in the
proposed responses and the institutions that adtarrthem.

In a nutshell, the traditional model entails thatthe first phase be the
comprehension of risks is needed, followed by thasp of management where the
moment of policy and decision is essential to deeithat to do and how to go about
it, and finally the third phase where the requiram® communicate the chosen
approach to stakeholders and general public, andiviag their feed-backs is
achieved.

1% G. Bounps, Challenges to Designing Regulatory Policy Framewotk Manage Risksin
0O.E.C.D., Reviews of Regulatory ReforRisk and Regulatory Policy. Improving The Govenaf
Risk, 2010, p. 19, at http://www.nl.gob.mx/pics/pages/uiocumentos_base/Risk_regulatory.pdf
(last visited 28 January 2013).

186 For further details, see BLovic, The Perception of Riskondon, 2000.
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2. Reframing Risks and Concerns in Synthetic Biology.

With the establishment of the traditional modetisk analysis, this begs the
question of the possibility of adopting this tramlital model to address the concerns
arising within the field of synthetic biology.

From the discussion in the previous section itlearcthat the traditional
model refers to the scientifically assessed ribkavever, not all the aforementioned
concerns and risks in synthetic biology (biosafipsecurity, intellectual property
rights, international justice and ethical conceonisa different nature) could be
addressed in a scientific way. So, before checkihgther the traditional model
could be applied for dealing with risks and consewithin the field of synthetic
biology, it is preliminarily better to re-categarighe aforementioned risks and
concerns inherent in the field.

The following redefinition is proposed:

(1) “risks and concerns in a broad sehsaee the ones that we mentioned in
the first chapter: (a) biosafety; (Ib)osecurity; (c) challenges to intellectual prdaper
rights; (d) international justice concerns; andgglical concerns of a different nature;

(2) “concerns in a narrow sensare the “non-physical” ones (indicated as
(c), (d), and (e)), as they can be framed in spethlical, moral, legal, and economic
terms;

(3) “risks in a narrow sen8eare the “physical” risks (indicated as (a) and
(b)), as they could be framed in a scientific, emopl, technical sense.

So, keeping in mind this re-categorization, | whieck the applicability of the

aforementioned traditional model of dealing witsks.

3. The “Risk Assessment” within Synthetic Biology.
Since the traditional model of risk analysis wolkstaking into consideration

risks, it is clear that it can be applied in theaaof synthetic biology with reference

to what | labelled asrisks in a narrow sensébiosafety and biosecurity).
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The first phase, as mentioned, is the one thateel® the comprehension of
risks from a scientific point of view (“risk assessnt”). This brings us to the point
of having the need to deepen the notion of “riskthim synthetic biology. Indeed,
the physical concerns could be addressed in atdemay, so that the risk is meant
in a mathematical sense athe« probability of an adverse event multiplied b t
impact of the adverse evettt'.

The notion of risk®® in our perspective refers to a future and unaeraient
(‘hazard”) that has harmful consequences (“harm damage’®®. So, the
components of risk®are:

- hazard: it is the unwanted and harmful eventt thHects people,
environment, health, society, interééts Hazards can be natural, human-made,
technical, ecological, nuclear and so on, but &lltkem have in common the
capability of producing harms;

- harm: it is the outcome/effect/consequence ofutieanted event (hazard).
It is what alters and damages something and wieattes a negative variation of the
existing reality. Harms can be either non-physica, the alteration of values,
interests, etc., or physical, i.e. the alteratiberovironment, health, people, animals,

world, etc!’2

167 R.E. KASPERSON ET AL, The Social Amplification Of Risk: A Conceptual Fework in Risk
Analysis, 1988, p. 177-187.

188 For different view and meanings of “risk”, see SHAaNssoN Philosophical Perspectives on Risk
in Technés, 1, 2004, p. 10, quoted in ALLHOFF, Risk, Precaution, and Emerging Technologias
Studies in Ethics, Law, and Technolp8y?2, 2009.

189 About this particolar interpretation of “risk”, ee=. DE LEONARDIS, Il principio di precauzione
nell’amministrazione di rischidylilano 2005. See also A.ARONE, Il diritto del rischio, Milan, 2006.

170 See K.THYWISSEN, , Components of Risk. A Comparative Glossé@purce ‘Studies of the
University: Research, Counsel, Education’ PublamatiSeries of UNU-EHS n. 2/2006, at
http://www.ehs.unu.edu/file/get/4042 (last visiz&l' January 2013).

"1 See S.L.CUTTER, The Changing Nature of Risks and Hazarifs,S.L. CUTTER, American
Hazardscapes, The Regionalization of Hazards arsa®ders,Washington, D.C., 2001, Chapter 1;
W.H. SPERBER Hazard identification: from a quantitative to a ditative approach in Food Control

12, 2001, p. 223-228; DALEXANDER, Confronting Catastrophe - New Perspectives on Natur
Disasters,Oxford, 2000.

172 pAbout this distinction among harms within synthdiiology, see EPARENS, J. JOHNSON ET AL.,
Ethical Issues in Synthetic Biology. An Overviewttef DebatesWashington, D.C., 2009. Some
criticism of such vision is explained by Ter Meulemd Calladine, who have asserted that most of the
times the non-physical harm of non equitable distion can prevent the access to a medicine, in
absence of which a physical harm is caused (sathaphysical harm in reality consists of a phyisica
one); or, on the other way, it is not demonstratet a mutation of the fundamental belief of the
natural world arises a harm (in a similar way, Datsvtheory should be proved to have been harmful
for humanity, but this is not arguable, at leastgeople who don’t believe in creationism). In athe
words, the dichotomy of physical and non-physiaaiis would be blurring in synthetic biology, and
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- uncertainty: it is an intermediate situation bed¢w the full knowledge or
certainty that the harmful event will occur and thél ignorance of it. Such
uncertainty can be of two types: (a) the type airtgathat can be produced by the
hazard, and/or b) the probability of the likelihabet such harms will occtif

More precisely, the notion of uncertainty meang thae find ourselves in a
situation of risk, and there is no 100% certairttgttthe hazard will occur, then,
according to the degree of uncertainty, the riskgda be further classified into two
subcategories:

a) probable risk: there could be the knowledge ofggbssible harms it could
provoke and the knowledge of the probabilities adiog to which the harms will
happen;

b) uncertain risk: the possible consequences of hazamdbe known or not,
and to assign a clear level of probabilities torthe surely impossible.

In a sum, the “risks” within synthetic biology aecdmg to uncertainty can be

subdivided as sucHt

100% KNOWLEDGE OF KNOWLEDGE OF
KNOWLEDGE OF THE HARMFUL THE LEVEL OF
THE CONSEQUENCES | PROBABILITIES OF

OCCURRENCE OF
THE HARMFUL
EVENT (HAZARD)

OF THE FUTURE
EVENT (HARM)

THE HARMFUL
CONSEQUENCES
OF THE FUTURE
EVENT (HARM)

CERTAINTY

Yes (100%

Yes

Yes

knowledge of
occurrence of a
damage)

No (1-99%
knowledge of
occurrence of a
damage)

No (1-99%
knowledge of
occurrence of a
damage)

PROBABLE RISK Yes Yes

UNCERTAIN RISK Yes/No No

it would be better not to separate them so striotly to adopt a mixing view of physical and non-

physical ones. For this criticisms, see RMEULEN, A.M. CALLADINE , Op.Cit.

173 See D.BEYLEVELD, R. BROWNSWORD Emerging Technologies, Extreme Uncertainty, and the
Principle of Rational Precautionary ReasonjrigLaw, Innovation and Technology, 1, 2012, p. 36.

174 With regards to different views of risk, uncertgimnd ignorance, see GIAJONE, Working party

on regulatory management and reform. Risk and iaen : Issues for discussion. Annex 1: Strategic
issues in risk regulation and risk managemddris, 2006, OECD, GOV/PGC/REG(2006)1/ANNL1.

See also UKROYAL SOCIETY, Risk, Analysis, Perception, Managemd®92, p. 2.
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IGNORANCE No (0% knowledge No No
of the occurrence of a
damage)

Examples of the elaboration of this phase of riséeasment can be obtained
from the World Trade Organization (W.T.O.). In peutar, the W.T.O. Agreement
on the Application of Sanitary and Phytosanitaryasere$'’® provides that any
restriction to the commercialization and introdantiof insects or organisms that
could bring diseases can be done only and on this b&a proper risk assessment
(art. 5.1), as defined in Annex A (paragrapi %)

Under the European Union (E.U.) Law, beyond thesi$jgesubjects in which
risk assessment is requitétl the most recent document that suggests theitraalit
approach to risks in reference to any kind of ptalsiconcerns is theRisk
Assessment and Mapping Guidelines for Disaster lgameent, enacted by the E.U.
Commission’®. The guidelines aim at creating a platform for iowa! risk
assessment in cases of natural and human made fitley address disaster
management authorities, policy-makers, public &ger groups, civil society
organisations and other public or private stakedrsldnvolved or interested in the
management and reduction of disaster risks. Wigands to the risk assessment
phase, the document makes reference to the hypoihesghich the likelihood of the
occurrence of a hazard of a certain intensity cagumntified. This is so that risk is
seen to be thehazard impact X probability of occurrengeand it opts for a risk
assessment composed stenario building, extent of quantitative analysismber

of risks and risk scenarios considered, temporaizoo.

17> The Agreement on the Application of Sanitary amytBsanitary Measures is also known as the
“S.P.S. Agreement”, 1995, at http://www.wto.org/Bstytratop_e/sps_e/spsagr_e.htm (last visited
28" January 2013).

76 1t must provide available scientific evidence, processes and prtidnanethods, inspection and
sampling methods, relevant existing specific dise@s pests, areas free of diseases or pestsamiev
ecological and environmental conditions, quararioe other treatments

17 See: with regards to food safety area (RegulatiZ/2002 of the European Parliament and of the
Council of 28" January 2002, iDfficial Journal of the European Communities, 0.J31/2002),
working places (Council Directive 89/391/EEC of™.2une 1989 if©.J. L 183/1989), GMOs (the
European Food Security Agency, E.F.S.A., has edasiveral documents about GMOs, see
http://www.efsa.europa.eu/, last visited"2Binuary 2013).

178 CommISSION STAFF WORKING PAPER Risk Assessment and Mapping Guidelines for Disaster
Management 21" December 2010, SEC (2010) 1626 final, at
http://ec.europa.eu/echof/files/about/COMM_PDF_SHI102 1626 F_staff working_document_en.p
df (last visited 28 January 2013).
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Analogously, in the U.K., the monitor for the mssgjnificant emergencies is
accomplished through the “National Risk Assessmé@ntR.A.), which is the most
important method enacted within the U.K. for deglwwith natural events, major
accidents and malicious attacks. The nationalagdessment has been in force since
2005 as a result of the creation of the Civil Cogéincies Act in 2004. The N.R.A.
constitutes the basis for the “National Risk Remis(N.R.R) which provides the
public with an overview of the emergencies thatgbeernment believes might have
a major impact on &> The 2004 Civil Contingencies A& mandates the Civil
Contingencies Secretariat, an office at the coezetive of the Cabinet office, which
coordinates and facilitates the emergency prepas=sdand response in the U.K.. For
the assessment of risks, a consultation of a walege of experts in various
government departments is pursued. Reasonable vasstscenarios are developed
based on the identified risks, and an assessmdiktetihood or plausibility and its
impact must be provided.

It is meaningful to consider, then, that in the B.&he introduction of the
risk assessment pertaining to scientifically quatirisks, in physical dimensions,
such as health and environment, has come fromutispjudence. Indeed, the case
AFL-CIO v. American Petroleum Institut¢1980)%", known as the landmark
“benzene case”, has inaugurated the road to thdititnraal risk model in the
U.S.A®2 while European regulation has remained more ik and informaf?
However, in the U.S.A., the adoption of the tramial model is still not provided by
law, but left to the discretion of the single agesc The Supreme Court of the

U.S.A. confirmed the legitimacy of quantitativekridgssessment and stated that such

179 U.K. CaBINET OFFICE National Risk Register of Civil Emergencielsondon, 2010, at
http://www.cabinetoffice.gov.uk/ukresilience. SeksoaU.K. H.M. TREASURY, The Green Book.
Appraisal and Evaluation in Central government ®egy Guidancelondon, 2003 (reviewed in
2011), at http://www.hm-treasury.gov.uk/d/green_lbammplete.pdf; U.KH.M. TREASURY, Orange
Book Management of Risk - Principles and Conceptsndon, 2004, at http://www.hm-
treasury.gov.uk/d/orange_book.pdf (last visitech2Binuary 2013).

180 See U.K.  PARLIAMENT, Civil Contingencies Act, 2004, at
http://www.legislation.gov.uk/ukpga/2004/36/conte(iast visited 28th January 2013).

181 CaselIndustrial Union Department AFL-CIQr. American Petroleum Instituté448 U.S. 607
(1980)).

82 B D. GoLDSTEIN, The Interface Between Science and LawColumbia Journal Environmental
Law, 14, 1989, p. 343-355.

183 5. JasANOFF, Contingentknowledge: implications for implementation and ctiamze, in E.B.
WEISS H. JACOBSON (EDS), Engaging Countries: Strengthening Compliance wititednational
Environmental Accord<Cambridge MA, 1998, p. 63.
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methodology had to be considered as obligatoryaloAmerican agencies engaged
in health regulation. In order to decide whetherllenzene emissions could be taken
under the Occupational Health and Safety Act, @&aceramount of scientific
evidence was needed. Indeed sawificant risk> had to be proved before assuming

any measure.

4. The “Concern Assessment” within Synthetic Biology.

With regards to the non-physical concerns, in myniop the traditional
model could be applied as well. The first phase bendefined as “concern
assessment”, which is the phase which correspan@sgeneral comprehension of
the threats that can arise in the field of syntheiblogy from the social, ethical,
legal, economic point of view.

A meaningful example is provided by the InternatioRisk Governance
Council (I.R.G.C3?* which suggests to follow a cyclic sequence far dhifferent
stages of risk analysis, and defines the “assedsapdtere” as composed of Risk
assessment (Hazard identification and estimatiorpoBure and vulnerability
assessment; Risk estimation), Concern assessmdek (perceptions; Social
concerns; Socio-economic impacts), and Risk chamgation (Risk profile;

Judgement of the seriousness of risk; Conclusiodgiak reduction options).

5. The “Risk and Concern Management” within Synth8iiglogy.

Following the assessment of risks and concernienptevious section, this

section discusses in greater detail the phase nagement, also known as the phase

of “policy”.

184 INTERNATIONAL RISk GOVERNANCE COUNCIL, Risk Governance. Towards An Integrative
Approach, Geneva, 2006, at http://www.irgc.org/IMG/pdf/IRGE@P_No_1 Risk_Governance
reprinted_version_.pdf (last visited ®8anuary 2013). The I.R.G.C. is a Switzerland nafipand
independent organisation whose purpose is to hmefrdve the understanding and governance of
systemic risks (for further details, see: http:/fwingc.org/, last visited 28January 2013).
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In general, the responses to risks and conceliasvfe in my opinion — three
main patterns:

(1) precaution, which includes the ban of an actmr product, or a
moratorium, or a strict regulation and control;

(2) cost-benefit or risk-benefit decision whichfeainded on cost-benefit or
risk-benefit analysis

(3) proaction, which is the policy of laissez-faire

The question now is from which of the above resperis the most suitable
with regards to risks and concerns of synthetitolgip. The answer is: none of those.
Better: none of those is completely and entirekgllf to be embraced, but in my
opinion it is more rational to opt for a “fourthad’. The pattern that works better is
the one of prudent vigilance that entails the adoption of different principlea
particular ‘fesponsible stewardship, public beneficence, ettlial freedom and
responsibility, democratic deliberation, justicecafairness.

This model is an elaboration and development ofidea proposed by the
U.S. Presidential Commission for the Study of Biael Issues (P.C.S.B.1.).This is
an advisory panel of the nation’s leaders in meeicscience, ethics, religion, law
and engineering. In December 2010, the Commissdoptad, on request of the
President Obama, a report containing 18 Recommiendaftor a proper governance
and regulation of the fielé®. This report finds within itself some referencesni
I.R.G.C. report and its guidelines about synthdticlogy'®® and from Innogen
Centre Repott’. So, the model | am opting for is given by the tmig of the models

185 U.S. RRESIDENTIAL COMMISSION FOR THESTUDY OF BIOETHICAL ISSUES(P.C.S.B.1.),Report New
Directions. The Ethics of Synthetic Biology and Ejimg Technologies,Washington, D.C.,
December 2010, at http://www.bioethics.gov/docusisiynthetic-biology/PCSBI-Synthetic-Biology-
Report-12.16.10.pdf (last visited 28anuary 2013).

18 INTERNATIONAL RISK GOVERNANCE COUNCIL, Concept note: Synthetic Biology: Risk and
Opportunities of an emerging field, Geneva, 2008, at
http://www.irgc.org/IMG/pdf/IRGC_Concept_Note  Sketic_Biology 191009 FINAL.pdf. See
also NTERNATIONAL RISK GOVERNANCE COUNCIL, Policy Brief. Guidelines for the Appropriate Risk
Governance of Synthetic Biolagy Geneva, 2010, at
http://www.genomicsnetwork.ac.uk/media/irgc_SB_fitt¥jan_web.pdf (last visited 28 January
2013).

187 3.TAIT, J.CHATAWAY , D. WIELD, Appropriate Governance of the Life Sciences — & Chse for
Smart Regulationlnnogen Policy Brief, at http://www.genomicsnetiwac.uk/media/AGLS2%20-
%20The%20Case%20for%20Smart%20Regulation.pdf (issted 28" January 2013). The ESRC
Centre for Social and Economic Research on Innorati Genomics is based at the University of
Edinburgh, Scotland (for further details, see Witpvw.genomicsnetwork.ac.uk/innogen/, last visited
28" January 2013).
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suggested in these aforementioned Reports. It bruspecified that this model tries
to deal with all the criticisms that are raisedthg other approaches, in the sense that
it shows some elements that are present in costfibeand risk-benefit analysis,
some elements of precautionary principle and sother® which are proactionary,

but without fully agreeing with any of them.

5.1. The “Prudent Vigilance” Model.

The most suitable model to tackle concerns and mggnerated by synthetic
biology is, in my opinion, a sort of “middle way’etween total openness to new
technologies and closure: indeed, it is far awaynfra Luddite approach towards
technologies, which consists in fighting againgnttf® but also apart from letting
science proceed uncontrolled and without regulateomd/or guidelines.

Starting from the premise that the field of synitheiology is very young and
the uncertainties around it are many (not only aloe likelihood of the harms, but
also what the possible harms can be), the conclistates that it is better to adopt a
system of ongoing assessments as the risks de&bopesearch in synthetic biology
should go forward but with safeguards.

In summary, the chosen approach is a balanceditoevaluates all the terms
of the matter and arranges them in a proportionag. W is meant to beakmore
nuanced decision about the appropriate degree etgution to take with respect to
an emerging technology and the appropriate level kind of support to offerit®®.

The label prudent vigilancé chosen by the US Presidential Commission is
synonymous in its content to the one adopted bgrmattional Council of Risk

Governance and Innogen Centre. It describes apprepriate approach to risk

8 The Luddites were 19th-century English textileisarmis who violently protested against the
machinery introduced during the Industrial RevalntiThe riots protested against machines that left
many workers unemployed. The movement took the naynded Ludd, a youth who had allegedly
smashed two stocking frames and whose name hadnieeemblematic of machine destroyers. This
movement has become a symbol of all the movemeatisst innovations and technological progress.
189 T H. MURRAY, What Synthetic Genomes Mean for Our Future: Teduyl! Ethics, and Law,
Interests and ldentitiesn Valparaiso University Law Review5, 4, 2011, p. 1327.
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governance™®, where it enables innovation, minimises risk to people arel th
environment, and balances the interests and valfieslevant stakeholdes§™. This
is the same view that adopted by therudent vigilancé approach. However, the
expression prudent vigilancé can be seen, at the first sight, as an “empty”’box
because what it concretely means in a pragmatisesseems to be unclear. Therein
lies the challenge: the understanding of the caa@pplication of this expression.

The notion of prudencé brings to mind the definition put forth by Aridte,
which is meant as a practical knowledggihfonesis. This differs from the
theoretical Sophid. It is a capacity of dealing with reality and ¢mgency, keeping
distinct the different perspectives and choosing thost preferable one for the
benefit of the whole society. In cases of uncetyaiit is a middle way among the
irrational fear of novelty, the passive and irrasgible openness to new things,
processes, and the products that could be dangtobsalth, environment, values,
humanity as such.

Such an approach leads to the following principlesich demonstrate its

different facets.

1) The principle of public beneficiencemeans to act in order to maximize current
and potential public benefits and to minimize cotr@and potential public harm.

With reference to biosafety and biosecurity rigk® principle operates, first
of all, in the assessment phase, as it calls irttportance of collecting knowledge
about both risks and benefits. This does not mbanfdrgetting of one aspect or
another, but trying to reach a comprehensive fraonewsuch as in the “anti-
catastrophe” version of the precautionary princitel the proactionary one. Such
knowledge should be obtained through a constamtarek in risks, which is not
limited to the study of possible side effects, bom, the contrary, considers all
reasonable alternative actions, and concentrate®atin immediate and widely

distributed and follow-on effects.

1903, TaIT, J. CHATAWAY, D. WIELD, Appropriate Governancegit. See also JTAIT, Systemic
Interactions in Life Science Innovation, Technoldgalysis and Strategic Managemeh®, 3, 2007,
p. 257-277.

pid.
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Then, after the knowledge assessment, the prinoipbeneficence works for
the management, providing that a research thag$rbenefits cannot be banned.
Even if it poses risks, the policies for progresivmanaging and minimising those
risks should still be pursued, while letting thsaarch go on. In other words, the
principle entails that the duty of the society ggovernments is to balance benefits
and risks, through the promotion of intellectuaivaties and institutional practices,
including scientific and biomedical research, thate the great potential to improve
the public’'s wellbeing. At the same time, the stcend governments must control
the possible emerging concerns in an ongoing wayhis sense, the principle of
“public beneficenceis in line with cost-benefit analysis, risk-bertednalysis and
risk trade-offs analysis.

With reference to non physical concerns, the ppiecof beneficence calls for
the relevance of thinking beyond the individualniework, and for dealing with
social, ethical, economic issues by considering tleellective” dimension. In fact,
the principle of beneficence finds inspiration froéhe Belmont Report, a landmark
statement of ethical principles for research ini@vhuman subjects. The Report
cited “beneficenckas to requirement that the peoplare treated in an ethical
manner not only by respecting their decisions amatgeting them from harm, but
also by making efforts to secure their wellbeilig In the context of synthetic
biology, though, such beneficence needs to go beyond the mere individual
dimension and be referredo«the institutional, community, and public leveidjile
not overlooking possible harms and benefits towviddials. Policy makers should
adopt a societal perspective when deciding whetthigrursue particular benefits of

synthetic biology research in the face of risks andertainty™*

2) The purpose of the principle ofesponsible stewardsHip is to «lemonstrate
concern for those who are not in a position to esgant themselves (e.g., children

and future generations) and for the environmentvimich future generations will

192 NATIONAL COMMISSION FOR THE PROTECTION OF HUMAN SUBJECTS OF BIOMEDICAL AND
BEHAVIOURAL RESEARCH The Belmont Report: Ethical Principles and Guide§irfor the Protection
of Human Subjects of Research1979, at http://www.hhs.gov/ohrp/humansubjects/
guidance/belmont.htm (last visited"28anuary 2013).

198 J.S. RESIDENTIAL COMMISSION FOR THESTUDY OF BIOETHICAL ISSUES(P.C.S.B.1.) op.cit.,p. 25.

194 The notion of tesponsible stewardsHijin the past was almost exclusively referred tanagerial
skills relating to property and income; nowadaybais been applied to environmental field.
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flourish or suffes'®. Indeed, this notion ofrésponsible stewardsHiprings to mind
Hans Jonas’s concept ofesponsibility, and to his imperative to behave in such a
way that the effects of our actions cannot desttwy future of life on eartfi®
Furthermore, fesponsible stewardsHips intended as a kind of Aristotelian mean
between extreme pro-action and extreme precauf#od it] is both procedural and
substantive. [...It] takes the value of what humanovation and creativity can
contribute to saving lives and enhancing lives afsb takes seriously the ability of
us to think ahead and take precautions againstsrigind that will always require
something of an assessment and a balam¢itig

With regards to the risks in the field of synthdtiology (that, as | said, are
considered as the “physical” risks), the notiorf @sponsible stewardsHipeminds
us of a risk-benefit analysis. Thus it requires leed for an ongoing evaluation of
(biosafety and biosecurity) risks along with thediits, as well as the establishment
of evaluating processes for assessing likely bemafong with assessing risks before
and after projects are undertaken.

In particular, pertaining biosafety risks, the piple of “responsible
stewardship suggests an iterative process and a cooperaysters of information
between specialised units, a preventive monitoamd control of labs, a surveillance
or containment of synthetic organisms, an inteoactvith all stakeholders of the

field, at international and transnational level't6o

195 .S, RRESIDENTIAL COMMISSION FOR THESTUDY OF BIOETHICAL ISSUES(P.C.S.B.1.)op.cit.,p. 4.

1% H. Jonas, Das Prinzip Verantwortung: Versuch einer Ethik filie technologische Zivilisation.
Frankfurt, 1979. Max Weber was the first one t& tbout an ethics to be oriented to consequences,
i.e. when deciding an action, the consequences$ grearobable) must be taken into account. Hans
Jonas, starting from Weber's position, proposedftfiewing maxim of conduct: Act so that the
effects of your actions are compatible with thenm@mency of a genuine life in the earthlonas
adopted a concept of responsibility applied to rieitgenerations. Three are the conditions to exercis
responsibility: causal power (the action must havelationship to the world); the action depends
from an agent; the consequences of the actioroaesden until a certain point. If these conditiare
satisfied, the responsibility shows two facetspoesibility for the individual's own actions (forina
responsibility) and responsibility towards certaibjects with whom the actors relates (substantive
responsibility). Echeverria criticized it sincastan imperative duty and an axiological matteheat
than an ethical principle (see HCHEVERRIA, El principio de responsabilidad: ensayo de una
axiologia para la tecnociencjiain R.R. ARAMAYO, M.J. GUERRA (EDS.), Los laberintos de la
Responsabilidadviadrid, Mexico, 2007, p. 251-270).

197 A, GUTMANN, TRANSCRIPT: Meeting 3, Session 3. Emerging Techndfwamework & Next
Steps for the CommissioAtlanta, G.A., 18 November 2010. See http://www.bioethics.gov (last
visited 28" January 2013).

19 U.S. RRESIDENTIAL COMMISSION FOR THE STUDY OF BIOETHICAL ISSUES (P.C.S.B.1.),0p.cit.,
Recommendations nn. 2, 3,5, 6, 7, 8, 12, 13, 17.
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Then, biosecurity and the “dual-use dilemma” oéstific knowledge has the
potential to overstate the risks or understate khewledge. This is done by
promoting only security at the expense of otheu&s) such as economic growth,
scientific freedom and the intrinsic value of kneddgie. As a result, this stifles the
progress or, on the contrary, exaggerates the laugel and exposing people and
society to big risks. thus, with regards to biasgg, the U.S. Report stresses the
importance of scientists’ responsibility. Indeed the face of situations where there
are “amateur” or “do-it-yourself” scientists,responsible conduct of synthetic
biology research, like all areas of biological reseh, rests heavily on the behaviour
of individual scientists. Creating a culture of pessibility in the synthetic biology
community could donore to promote responsible stewardship in synthablogy
than any other single strategy. There are actorgh@world of synthetic biology [...]
who practice outside of conventional biologicalmedical research settings. These
groups may not be familiar with the standards fibvies and responsible stewardship
that are commonplace for those working in biomddieaearch. This poses a new
challenge regarding the need to educate and infegmthetic biologists in all
communities about their responsibilities and olligas, particularly with regard to
biosafety and biosecurity™>.

However, the notion ofrésponsible stewardsHigloes not stop at assessing
physical concerns. In my opinion, calling upon tbevelopment of the U.S.
Commission’s approach, the notion aesponsible stewardsHigould be used to
refer to ethical, economic, social concerns too.fdet, it calls for a social
involvement of all the components of society inlawpwith ethical, economic, and
social issues, so as to enact the new modekogis-ethics®®. It would imply to
involve people (stakeholders and general publicdhim study of synthetic biology
while it works and develops, instead of waiting file science to reach some
conclusions. This new notion ofsdcial responsibility would prevent the same
situation as per the case of GMOs to occur, wherptiblic was only informed at the
end of the process, thus generating misunderstgsdimcomprehensions, and fears.

In other words, the notion ofrésponsible stewardsHipcalls for a ¢ransformed

199.S. RESIDENTIAL COMMISSION FOR THESTUDY OF BIOETHICAL ISSUES(P.C.S.B.1.) op.cit.p. 11.
20 M.A. O'MALLEY, J. CALVERT, J. DUPRE, The Study of Socioethical Issues in Systems Biolngy
American Journal of Bioethicg, 4, 2007, p. 67-78.
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notion of responsibility’* that goes beyond the focus on individuals to deai$ on
«social institutional sphereg® In this way, social engagement leads to assemble
people from different backgrounds in order to addréhe issues of “playing God”,
the notion of life and nature, and the status gaorsms and artifacts. Moreover, it
involves people in the decision-making process, re/ttbey can decide whether a
research must be pursued. It also allows a contsmdeedback on applications and
research, thus “testing” the products of synthkiatogy in an ongoing way. As for
the disagreement about the social and moral vathesnotion of “responsibility”
should be enlarged to include as many stakeholepossible, in a transparent way.
This is to bring the E.L.S.I. issues (i.e., Econpniiegal, Social Issues) from the
“top” institutions to the “down” public and societgnd thereby improving a social

and collective responsibility in dealing with thaggestions.

3) “Intellectual freedom and responsibilitythe notion of responsibility is quoted
again in the third principle, but it is now limiteéo the specific category of scientists.
Indeed, the U.S. Presidential Commission underlittes link that should be
established between the scientific research angonssbility. In this context, the
approach calls for public policies that encouradeliectual exploration and promote
progress, but at the same time the Commissionnpellectual freedom and (moral)
responsibility for scientists under the same untdrefo, the approach can be
considered as an application of the second prieaybl‘responsible stewardsHip
This principle will be further explained in the sed part of the chapter when |

discuss the question oivhd’ during the application of the model.

4) The “democratic deliberatioh This principle, like the previous, will be

expounded upon in the second part of the chapter.

5) The principle of justice and fairnessrelates to the distribution of benefits and
burdens across society. This principle works ienmefice with both physical and non

physical concerns, as it suggests that all theviddals and institutions should share

21 R. VON SCHOMBERG From the Ethics of Technology towards an Ethic&onbéwledge Policy &
Knowledge Assessmehtixembourg, 2007.
292 |pid.
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the same amount of benefits and risks. It meartsathaf the societies of the world,
at the national and international level, must hageess to the same benefits of
synthetic biology. As for concerns and risks, dlthe societies of the world should
also be involved in dealing with them. As the fieflisynthetic biology can have
global positive effects and global negativitieshatihe enjoyment of the benefits that
it produces, it is only fair that the tackling bktlatter should be equally distributed.
In summary, the adopted framework based on theomoof “prudent
vigilance' proposes a new pattern that aims to solve thédiof the other®® and is
build up on the idea of presenting neither a tolasing to new technologies nor a
limitless openness. It is a responsible manoeuf@proach, in which appropriate
measures of care should be taken. | believe thimdwork opens a new road, as it
tries to find a compromise among precautionary @no@ctionary principles, and the
schemes connected with cost-benefit analysis. thddgs approach takes some
elements from all the positions, in its effort take them coexist. So, the approach,
as followed by the U.S. Presidential Commission atfers, seems to not be the one
that chooses a precautionary approach excludingothers, or a proactionary
excluding others or a cost-benefit analysis exclgdother approaches. On the
contrary, such grudent vigilancé keeps together all the three approaches, “saving”
the “best” (i.e. the most rational) parts of eatthem, and it makes them coexist.
The following table demonstrates how the notion“pfudent vigilanceé
tackles the other approaches and what it “takeshfthe others. It is evident from
this table that theprudent vigilancé model keeps some aspects from each of the

other models that will be described in a while.

WEAK PRECAUTIONARY PRINCIPLE Principle of proportionality, cost-effective
measures, democratic method and decisigns
MODERATE PRECAUTIONARY No
PRINCIPLE
STRONG PRECAUTIONARY PRINCIPLE No
ANTI-CATASTROPHE PRINCIPLE Comprehensive view of risks, moderate cost-
benefit analysis
PROCEDURAL PRINCIPLE Democratic method and process
COST-BENEFIT ANALYSIS Yes when possible (economic values at stake
and calculations feasible), but taking into
account ethical, environmental, legal, social
and political issues as well

293 The other patterns will be shown in a while unaleomparative perspective.
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RISK-BENEFIT ANALYSIS Yes when possible (economic values at stake
and calculations feasible), but taking into
account ethical, environmental, legal, social
and political issues as well

RISK TRADE-OFF ANALYSIS Yes but comprehensive view of risks and
benefits (primary and ancillary)
PROACTIONARY PRINCIPLE Comprehensive analysis of risks and benefits,

transparency of democratic processes,
proportionality, review of decisions.

5.2. The Precautionary Principle.

From the previous section, it has been demonstriéitadthe approach of
“prudent vigilancgis, in my opinion, the most suitable for syntiedbiology. It does
not exclude other approaches that are used in itsle management phase
(precautionary, proactionary and cost-benefit esig)y However, it does not entail to
prefer entirely one of them, mutually excluding tbéhers, but the pgrudent
vigilanc€ model, in a sense, “selects” some parts of ed¢chem.

In order to better understand the novelty of theleh@f “prudent vigilancg
it appears important to present the other aforeioesd approaches.

The well-known “precautionary principle” (P.P.),cacding to some, has a
millenary traditio®® while others are of the opinion that it was borithe late 19
Century when a doctor's recommendation to remoeehtéindle of a water pump to
stop a cholera epidemic was enacted (1¥84Despite its historical origins, it is
clear that the spread of P.P. happened in Germaygdthe Seventies, when it first

appeared ad/orsorgeprinzip®. It was embedded in théegislation, and later

24P H.MARTIN, If you don’t know how to fix it, please stop bremkit!, in Foundations of Scienc
262, 1997, p. 276.

205 P HARREMOES ET AL, The Precautionary Principle in the ®@entury: Late Lessons from Early
Warnings European Environmental Agency Issue Report, nL@embourg, 2001.

2% \orsorge means “foresight of consequences and taking cdfe The first reference to
precautionary policy was made while drafting thevrstatute about atmosphere pollution in 1970 in
Germany, but the first legislation that adopted phimciple was theBundesimmissionschutzgesetz
(federal law about the protection against emisgiamsl974. Then, the precautionary principle has
been mentioned in a lot of German laws about enuent, such as the law on chemical products
(Chemikaliengesexz1980; law on the use of atomic energyamgeseldz 1985; law on the proof of
tolerance on environment Uthweltvertraglichkeitsprifung 1990. For this topic, see A.
TROUWBORST The Precautionary Principle in General Internatidiiaw: Combating the Babylonian
Confusion in Review of European Community & International Enmireental Law 16, 2, 2007, p.
185-195.
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confirmed by the German Constitutional C8Utwith the purpose of preventing
environmental damages surrounded by uncertainB. fubsequently broadened up
to the defence of health risks. The notion of R&h be summarized by the old
adage, k& is better to be safe than sosryHowever, its opponents say that P.P. is
intrinsically malleable and ambivaléfff «a marvellous piece of rethort®,
ambiguous and vagté

In general, taking into consideration its numereessions, P.P. states that if
an action like that of scientific research and tetbgical development is suspected
to pose a severe harm to the environment or tdtheato the public, and a scientific
consensus regarding the probability of the harmewen the cause and effect
relationship between action and harm is absentydingen of proof should be shifted
to those taking the action. These people must ptesedence that the action is not

harmful.

27 See, for exampleKalkar, Decision of the Federal Constitutional Court (49eBN\GE 89, 1978, at
http://www.iuscomp.org/gla/judgments/tgcm/vkalkamh last visited 28 January 2013). In this case,
the Court stated that even a low probability of tewmful event to happen requires the State to
intervene for protecting human rights (such asrtpbt to life ex art. 2 of the Basic Law, human
dignity in art. 1, the right to health in art. 12he policy, though, cannot consist in forbiddingeaw
technology, but choosing the best way for reducisks (such as adopting a system of authorization
for the creation and use of power station). Thduaten of risks must follow a criterion of “prast
reasonableness’pfactisches Vernunit so that a threshold among the acceptable riskistlae non
acceptable ones should be sketched out. When urdingl a new technology, indeed, it is impossible
to think to avoid any type of risk: the State musstead, be careful of allowing the so-called
“Restrsikd (“residual risk”) and blocking the other riskssAeen, the Court makes the precautionary
principle operate in the context of State poliay,hiypothesis of uncertainty that could be low, but
never in absence of at least some elements ofcsosf harm. Moreover, the precaution never asks
for a “zero risk” situation, but implies a risk-beit analysis, according to which the least risky
situation must be chosen. The “duty” upon the Sitatadopting those measures lies on art. 20 A of
the Basic Law, where there is the reference ofptaection of life and animals, towards future
generations too, through legislation, the execypiweer and the judiciary one: so, the State ohitigat

is an all-accomplished one that runs over all theqrs of the legal system.

208 3. goTT, E. Vos state: few legal concepts have achieved the notorietyhefgrecautionary
principle. Praised by some, disparaged by othérs, firinciple is deeply ambivalent and apparently
infinitely malleable (J. 0TT, E. VOs, The juridification of uncertainty: observations dhe
ambivalence of the precautionary principle withimetE.U. and the W.T.Oin C. JOERGES R.
DeHoOUSSE(EDS.), Good governance in Europe’s integrated marketford, 2000 p. 253-286).

209 A, WILDAVSKY, But is it true? A Citizen’s Guide to Environmentééalth and Safety Issues,
Cambridge, M.A., 1995, p. 425. With regards to thiicism to P.P., see also E.PARKE, M.A.
BEDAU, The Precautionary Principle and Its Criticgy M.A. BEDAU, E.C. PARKE (EDS.), The Ethics

of Protocells. Moral and Social Implications of @ting Life in the LaboratoryCambridge, M.A.,
London, 2009, p. 69 ff.

219 3.D.GRAHAM, The Role of Precaution in Risk Assessment and Mamegt: An American’s View,
Remarks at the Conference “The US, Europe, Precaudind Risk Management: A Comparative
Case Study Analysis of the Management of Risk i€omplex Worlei January 2002, at
http://www.whitehouse.gov/omb/inforeg_eu_speectst(faisited 28th January 2013). See also D.
BoDANSKY, Scientific uncertainty and the precautionary pripiej in Environment33, 4, 1991.
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It is clear from the current discussion that P.pplias better “risks” (i.e.
physical concerns, according to my definition) heatthan to the non-physical ones,
since it requires a scientific uncertainty to bestake. However, an ethical approach
founded on P.P. can permeate even the attituderdsweconomic, social, moral
concerns.

In particular, in the case of synthetic biologythwregards to biosafety and
biosecurity risks, P.P. would affirm that in cadeuacertain risk8* we should be
cautious or even refrain from proceeding until we eompletely sure of its status.
So, P.P. is presumed to provide guidance when our scientifiowkadge of the
harmful effects of a proposed activity is signifitg incomplete and when strict
scientific risk assessment cannot be fully comgiété

As for the social, economic, moral concerns, agugonary approach means
that it is preferable to avoid research in synthdtiology. This is due to the
possibility that it can generate some fears. Oleatt, P.P. entails that it is necessary
to be extremely cautious in dealing with the matieour relationship to natural
world, playing God, questioning the status of mdraings, and so on. Thus it is
better not to act or suspend synthetic biologyislists and applications. For instance,
a precautionary position is the one claimed by Baldl Muller. They state that, with
regards to our tackling of nature, if we begin teate lower forms of life and to
think of them as “artifacts” (as researchers intlsgtic biology propose), we then
«may in the (very) long run lead to a weakeningaafiety’s respect for higher forms
of life»*'3. Thus undermine our respect for animals and, atéfy, our fellow
humans as they naturally occur.

Currently, there are numerous versions and dedimstiof P.P., thus it is quite
hard to conceptualize it. Vanderzwaag and Envifoidentify fourteen different

formulations of P.P. in treaties and non-treatylatations. Sandin tops that by

21 For deepening the notion of “uncertainty”, seeoaM.B.A. VAN ASSELT, Perspectives on
Uncertainty and Risk: The PRIMA Approach to DecisBupportDordrecht, 2000.

212 M. ATHEENSUU, The Precautionary Principle in the Risk Managema&nModern Biotechnology
in Science Studieg, 2004.

213 J.BoLDT, O. MULLER, Newtons of the Leaves of Grads Nature Biotechnolog6, 4, 2008, p.
387-389.

214 D. VANDERZWAAG, J. ENVIRON, The Precautionary Principle in Environmental LawdaRolicy:
Exclusive Rhetoric and First Embra¢ésJournal of Environmental Law and PractiBe 355, 1999.
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arriving at nineteen possible versions 6fitThus, it seemsevident that there is no
real agreement on what the precautionary principileans and how it should be
applied»*®.

In the development of this analysis, | will analys®l discuss critically some
of the different versions of4t’. | chose the most meaningful and adopted ones:
weak, moderate, strong, anti-catastrophe, and guvakversion. However, it should
be noted that these versions all refer to phystoaicerns (as | said, “uncertain
risks”), so that the precautionary approach witljards to non-physical concerns is
left aside, since it has no different “translatibofitself, despite displaying a general
criticism (and fear) of the development of new teabgies.

In my attempt to schematise it, any version of piecautionary principle,
despite the differences and peculiar featuresgpteghree main conditions:

(1) a potential damage (damage condition);

(2) an uncertain threat (knowledge condition): ladkknowledge, of full
certainty about the occurring of the damage andhmut the causal relationship
between the action/inaction and the damage; and

(3) a provision of some kind of anticipatory redida to adopt (action or
remedy condition), i.e. before strong scientifiogirof harm is developétf.

The damage condition uses different qualificatiohslamage: it could be
harmful, serious, catastrophic, irreversible, mepatential and cumulative.

The knowledge condition is usually to be intendesl the scientific
uncertainty, i.e. uncertainty about causality, nmigie, probability, and nature of
harm. Such uncertainty could be found at diffeideggrees, but some of elements to
define it are needed, sinca «ere fantasy or crude speculation is not enough t

trigger P.P»**,

215 See P.SANDIN, Dimensions of the Precautionary Principlen Human and Ecological Risk
Assessmenb, 5, 1999, p. 889-907.

216 C.MACILWAIN , Experts Question Precautionary ApproaahNature 407, 551, 2000.

217 See R.COONEY, From promise to practicalities: The precautionaryingiple on biodiversity
conservation and sustainable usan R. COONEY, B. DICKSON (EDS), Biodiversity and the
precautionary principle: Risk and uncertainty inns@rvation and sustainable ydeondon, 2005; J.
WIENER, M. ROGERS Comparing precaution in the United States and Earap Journal of Risk
Researchb, 4, 2002, p. 317-349.

218 p_saNDIN, A Paradox Out of Context: Harris and Holm on thee®autionary Principle 15
Cambridge Quarterly Healthcare Ethick75, 15, 2006.

29 U.N.E.S.C.0.,WORLD COMMISSION ON THE ETHICS OF SCIENTIFIC KNOWLEDGE AND
TECHNOLOGY (C.O.M.E.S.T.),The Precautionary PrincipleMarch 2005, p. 13.
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The action of remedy condition requires that thicgratory actions chosen
include both the notion of whether to act or netweell as how to act. The types of
actions chosen could be either negative (paralpsid)ibitions, moratorium, etc.) or
positive (intensification of investigations), but iany case they should be

anticipatory?°.

5.2.1. The Weak version and its Limits.

The most well known version of the precautionaring@ple is the one
labelled as “weak”. As embedded in the Principle df5the Rio Declaration
(1992¥7%%, which states that,Ir order to protect the environment, the precateign
approach shall be widely applied by States accardim their capabilities. Where
there are threats [i.e. hazards] of serious or reesible damage [i.e. harm], lack of
full scientific certainty shall not be used ageason for postponing cost-effective
measures to prevent environmental degradation

There are four elements that are relevant herghélpresence of a threat, (2)
a serious and irreversible damage, (3) a lack mnsic knowledge, and (4) the
necessity to opt for an action which must take iotmsideration cost-effective
meané?>. As a result of these elements, the weak versioromposed of a triple
negation: ®ot having evidence about a risk is not a reason fot Baoting
preventively??®. It could work for biosafety and biosecurity risighere it could be
formulated as such:When and where serious and credible concern exisis
legitimately intended biological material, techngjo or knowledge in the life

sciences pose threats of harm to human health aadrisy, the scientific community

220 With regards to the application of P.P. in theldfi®f biotechnologies, see C.M.OREO
CASABONA, Principio de precauciéybiotecnologia y derechdilbao-Granada, 2004.

221 UNITED NATIONS, Report of the United Nations Conference on Emvitent and Development,
Annex | - Rio Declaration On Environment And Devmieent, Rio de Janeiro, U.N. Docs.
A/CONF.151/26 (Vol. 1), 1992, at www.un.org/docunt&fga/confl51/aconfl5126-1annexl1.htm (last
visited 28" January 2013).

222 The action is left to the operators’ choice orasesby-case basis.

223 See C.DSTONE, Is There a Precautionary Principle® Environmental Law ReporteB1, 2001,

p. 10790-10799.
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is obliged to develop, implement and adhere to guBous measures to meet the
concerm??).

This version is named as an “argumentative” onagcesidt is not a
substantial principle for decisions, but a prin@gdor what arguments are valid, i.e.
a restriction on dialogue. In essence it saysdlitthore than that arguments from
ignorance should not be uséd”.

Applications of the weak formulations usually indéucost-benefit analysis
as well. This means that is not the inaction infdee of risks, but rather the choice
of the least risky alternative among the possibleso(according to a principle of
proportionality) and by taking it before scientifaertainty of cause and effect.
Moreover, some proof of the likelihood of occurrermf harm and the severity of
consequences is needed, and the burden of proefajgnfalls on those advocating
of liability for harm.

According to Edward Soule, the weak version ofghecautionary principle
has two main features: it is comprehensive, inddese that it doesat seriously
restrict the factors that decision makers can leggtely take into accoumt and it is
optional, in the sense thategulators do not receive any specific guidancetion
relative weighting of any given factsf®.

There are several limits within the weak versiorPd®.. First of all, defining
a hazard as “serious” is vague. This quality doasimdicate any guidelines about
how the different risks should be ranked and hovwbdtance between competing
irreversibilities. Furthermore, it is not clear witaunts as a threat of harm, whether
it includes any potential harm, how to measure thism, and the level of
“uncertainty” that is necessary to take precautipmaeasures is not easy to identify.
Thus, it is hard to distinguish between those rigksch are deemed sufficiently
probable to justify precautionary action and thagech fail to provide sufficient
justification. Besides, the model of acceptabl&sisonsiders only risks and not the

224 E KUHLAU, A.T. HOGLUND, K. EVERS, S. ERIKSSON A Precautionary Principle For Dual Use
Research In The Life SciencasBioethics,25, 1, 2011, p. 1-8.

225 P SANDIN, M. PETERSON S.O. HANSSON C. RUDEN, A. JUTHE, Five charges against the
precautionary principlein Journal of Risk Research, 4, 2002, p. 289. See alsdMbRRIS Defining
the precautionary principlein J. MORRIS (ED.), Rethinking Risk and the Precautionary Principle
Oxford, 2000, p. 1-21.

2% E SouLE, Assessing the precautionary principite Public Affairs Quarterly 14, 2000, p. 313.
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benefits of technology, being that this versionued only on the risks of damage

that a technology can generate.

5.2.2. The Moderate Version and its Limits.

The moderate version of the principle requires thaing the presence of an
uncertain and potentially serious threat, an acsioould be taken. So, a “potential
damage” is sufficient for triggering the principlEor example, the 1994 United
Kingdom Biodiversity Action Plan stateslndine with the precautionary principle,
where interactions are complex and where the ab&l@vidence suggests that there
is a significant chance of damage to our biodivgrsheritage occurring,
conservation measures are appropriate, even inatbeence of conclusive scientific
evidence that damage will ocedf’.

Here, liability is not mentioned and the burdenpobof generally remains
with those advocating precautionary action.

As for the criticisms, it can be noted that theerefice to a “potential
damage” is not clear. Indeed, it is not so obvimusnderstand what the threshold of
likelihood is, in order to identify a damage asqmtial. Furthermore, this version of
the precautionary principle would necessitate aranbby among insufficient
knowledge. Thus, to distinguish between the caseshnare urgent to intervene with
regulations and with those that are not remaing g#ficult, as it is «inclear how to
differentiate between situations where there is ksn full scientific certainty and

situations where there is no evidence of a possiard?>®

227 U.K. DEPARTMENT OF THEENVIRONMENT, United Kingdom Biodiversity Action Plari994, at
http://jncc.defra.gov.uk/default.aspx?page=515&t (lsited 28 January 2013).

2283 CLARKE, Future technologies, dystopic futures and the aa¢ionary principle in Ethics and
Information Technology7, 2005, p. 123-124.
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5.2.3. The Strong Version and its Limits.

Strong versions of the principle differ from theakeones, especially in the
area of reversing the burden of proof, which isceth upon innovators or
perpetrators, i.e. those who argue that a propastdity will not cause significant
harm. These innovators or perpetrators must proggond any reasonable doubt,
that a process, product or technology is suffityetstafe” before approval is granted.

Strong formulations of P.P. are found in the 198@rM/Charter for Nature
that affirms that: & potential adverse effects are not fully undeostothe activities
should not proceed®. It is also found in the 1998 Wingspread Statemeriich
states that, When an activity raises threats of harm to humamltheor the
environment, precautionary measures should be taken if some cause and effect
relationships are not fully established scientifigal...]. The proponent of an
activity, rather than the public, should bear theden of proo$**°.

The strong version presents four main dimensidhsthge threat dimension,
(2) the uncertainty dimension, (3) the action disien, and (4) the command
dimensio®™. In the cases of potential and uncertain threatsyction is compulsory.
For instance, the action could entail bans and ipitidns on entire classes of
potentially threatening activities or substari¢esThus, it becomes a restraint on the
progress, in the absence of firm evidence thairthevative activity will do no harm.
The strong version further imposes the need neaistwa new technology unless its
harmlessness is certain. It also imposes the meaddpt a regulation whenever there
is a possible harm, even if the supporting evidescgpeculative and even if the
economic costs of regulation are high. This verssoa “prescriptive” on&-, since it

«stipulates that once a risk of a certain magnitigl&lentified, preventive measures

229 UNITED NATIONS, GENERAL ASSEMBLY, World Charter for Nature, A/RES/37/7, 2®ctober
1982, at http://www.un.org/documents/ga/res/37/@87htm (last visited 28 January 2013).
Similarly to the World Charter for Nature, see tbenvention on International Trade in Endangered
Species of Wild Fauna and Flora®(@®larch 1973, 27 U.S.T. 1087, 12 I.L.M. 1085) an th
Convention on Biological Diversity (5June 1992, S. Treaty Doc. n. 103—20 (1993), 3:M.1818).

230 SCIENCE AND ENVIRONMENTAL HEALTH NETWORK, Wingspread Consensus Statement on the
Precautionary Principle 26" January 1998, at http://www.sehn.org/wing.htmist(laisited 28
January 2013).

#1p SaNDIN, Dimensions of the Precautionary Principkgt., p.891.

232R  COONEY, op.cit.

233 p_SANDIN ET AL., Five charges against the precautionary principtét., p. 289.
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to erase that risk arenandatory®**. According to Soule, the strong version is
exclusive in scope, in the sense that it considehg the risks posed by the policies
at stake and it forgets about the benefits. It dussfor example, weigh these risks
against possible economic g&ifis It is also determinative, i.e. one specific risk
the decisive factor in decision making.

As for the limits, the strong version seems torpational, in the sense that it
embodies a general form of aversion to any kincaivity that has risks. So, an
extreme version of P.Pwdl block the development of any technology if¢he the
slightest theoretical possibility of hamii® This leads P.P. to look like it is an anti-
science, anti-technology, and anti-innovation pple; of whose application causes
stagnation in sociefy’. Indeed, the search for a “zero risk” situatiopears to be, in
the end, completely impossible and absurd too, Usecaf only actions that exposed
no one to risk were permissible, the result wowddabgeneral blockade on action,
which would make living together in society impblest>®. Since any human action
entails risk, the option for a “zero risk” policyoes not allow any kind of human
action. With this perspective, P.P. in the stromgsion is not conceivable in a
context of human activities.

Furthermore, it should be stressed that even lihek lof an activity might
entail some risks® or even the same risks that we wanted to prevenugh the
banning of research. So, precautionary measuresmpse new risks, both directly
when precautionary measures themselves generatehmests and indirectly when
the precautionary measures are so costly thatab@tant loss of wealth imposes
risks. In other words, stopping a technology doatsceincide with the stopping of

234 A, NOLLKAEMPER, What you risk reveals what you value, and othezrdihas encountered in the
legal assaults on risksin D. FREESTONE E. HEy (EDS), The Precautionary Principle and
International Law Dordrecht, 1996, p. 73.

235 E, SOULE, op.cit.,p. 317.

2% 3. HoLm, J.HARRIS, Precautionary Principle Stifles Discoveriy, Nature 29, 400, 1999, p. 398.
See also NMANSON, The precautionary principle, the catastrophe argaimend Pascal’'s wagein
Ends and Meang}, 1999, p. 12-16; W.DMCKINNEY, Prediction and Rolston’s environmental ethics:
lessons from the philosophy of scienoescience and Engineering Ethi2s1996, p. 429-440.

237 3.D.GRAHAM, The perils of the precautionary principle: Lessdmsn the American and European
experience, Washington, D.C, 20 October 2003, at http://georgewbush-
whitehouse.archives.gov/omb/inforeg/speeches/03j@P@am.pdf (last visited F8anuary 2013).
238 A, BACHMANN, Synthetic nanoparticles and the precautionary gptec An ethical analysj2007,

at http://www.ekah.admin.ch/fileadmin/ekah-dateiklimentation/gutachten/e-Gutachten-
Synthetische-Nanopartikel-2007.pdf (last visited 28nuary 2013).

2% See ESTOKES, Regulating nanotechnologies: sizing up the optiimsegal Studies29, 2, 2009,
p. 296.
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any type of risks associated with it. It seemsrelytipossible that research which
was not possible to conduct under this strong garsiight very well have led to a
solution requires to prevent the risks we wanteavoid. This, therefore, entails a
paradox. As enucleated by Sunst&land Mansofi", if research brings to dangerous
scenarios and at the same time the absence ofrceseauld cause the same
catastrophes, it means thdahex precautionary principle leads us to concludehbo
that we should conduct research [...] and that Wwewsd not conduct researsf{?.
So, it leads in no direction at 4ft

With regards to the burden of proof that lies ugba ones who want to
introduce a risky technology, it is apparent thathsa proof of safety is robatio
diabolica This is because none of the technologies cowemiee proven safe, and
in the meantime second, third, fourth order coneages may arise. It is a
fundamental axiom of science that proving a negats/ impossible, not just in
theory, but in practice. Thus, it cannot be ignotteat in reality the claim to prove
that something is safe means simply to fail to prtivat it is unsafe. This ighe
mathematical way of claiming that absence of ewideis the same as evidence of
absence®*,

Moreover, the strong precautionary principle israkterized by high levels
of vagueness, as it lacks the consideration ofbdmefits of a technology and the
indication of the level or type of evidence of hatinat is sufficient to trigger the

principle.

240 C R.SUNSTEIN, Risk and Reason: Safety, Law and the Environn@arnbridge, 2002, p. 102-104.
241 NLA. MANSON, Formulating the Precautionary Principlén Environmental Ethigs24, 2002, p.
270-274.

2425 CLARKE, Future technologies, dystopic futures and the puéicaary principle cit., p. 123.

243 C_.R.SUNSTEIN, The paralyzing principlein Regulation Winter 2002-2003, p. 32-37.
244p_SAUNDERS, Use and Abuse of the Precautionary Princip® S submission to the U.S. Advisory
Committee on International Economic Policy (A.C.PB Biotech Working Group, 3uly 2000, at
http://www.i-sis.org.uk/prec.php (last visited™28anuary 2013).
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5.2.4. The “Anti-Catastrophe” Version and its Lisnit

In order to avoid the “strong” version of precan@oy principle, some
scholars suggest to use it only in reference tastatphic risk&. They start from
the consideration that people generally fear rishd have a cognitive attitude to
react against any kind of risks. People usually it think of the effects of
introducing a technology nor at the same time @ndfiects of introducing it. Instead,
they are conditioned by their significant cognitivi@s, and such emotional fear is at
the basis of the precautionary principle. Besideshsaversion for risks, there is the
misconception that nature is benevolent and hurotvitees are always negatit/&.

So, at the light of these elements, Sunstein stiggdry Neil Mansoft’, for
example, suggests to adopt a narrow “anti-catasérgpinciple”. As a principle it is
formulated as follows: ifkwe can identify an activity and an effect thaeates a
potentially catastrophic risk, and existing sciendees not enable to assign
probabilities to the worst-case scenarios, thus ithposition of the remedy (more
specifically, a ban) is compulsory, regardless lo¢ fprobability that the activity
really causes the catastrophic effetf.

The main criticism to this version lies in the aiflty in identifying the
activities and effects of potential catastrophe sndnderstanding of the entity and
magnitude of catastrophe that an activity coulcdeine. Moreover, understanding
what the concepts of “possibility” or “potentialitand “catastrophe” really mean is
not so clearly identifiable. Conceiving “potentigli as a ‘logical possibility” is
insufficient, as not everything that is logicallpgsible is also empirically possible.
This means that “potentiality” as being @fcrete and empiricgbossibility” is not
satisfying, as not everything that is concretelggiole is likely to happéf’. For

these reasons, when the proponents of the “ardasttaphe version” assert that in

245 See C.RSUNSTEIN, Irreversible and Catastrophjcin Cornell Law Review91, 841, 2006; F.
ALLHOFF, Risk, Precaution, and Emerging TechnologiasStudies in Ethics, Law, & Technolodl,
12-13, 2009.

246 5ee C.RSUNSTEIN, Laws Of Fear: Beyond The Precautionary Princiflambridge, 2005, p. 35.
24T N.A. MANSON, Formulating the Precautionary Principleit., p. 270. See also N.A. MsoN, The
Precautionary Principle, The Catastrophe Argumesmtd Pascal's Wagerin Ends and Means:
Journal of the University of Aberdeen Centre foil@ophy, Technology, and Sociedy,1, Autumn
1999.

248 C.R.SUNSTEIN, Laws Of Feay cit.

249 See F.ALLHOFF, Risk, Precaution, and Emerging TechnologigsStudies in Ethics, Law, &
Technology3, 2, 2009, p. 18 ff.
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cases of catastrophic damages the probabilitiéseoévent are usually very low, but
the magnitude of the disaster is extremely highd anch magnitude justifies
precautionary action, they usually link the mer@dthesis of a catastrophe (merely
possible at the logical or empirical level, butiwé low probability of occurrence) to
the enactment of precautionary measures. So, tbasthat such a version of P.P.
requires a very low level of knowledge about thebability of occurrence of the
catastrophic outcomes in order to apply precautionzeasures. Perhaps it is better
that it has nothing to do with a probabilistic (asalentifically founded) framework
of data about the occurrence of the catastrophea #ak of probabilistic framework
can be individuated here and, in my view, actiagardless of it frankly appears

rather weak.

5.2.5. The Procedural Version and its Limits.

Jordan and O’Riordan have proposed to read theaB.B.mere political and
procedural principle, appreciating its vaguenesd ktk of specificity. This is
because it is useful for the its application, kthe application of precaution will
remain politically potent so long as it continueslie tantalizingly ill-defined and
imperfectly translatable into codes of conduct, levhgapturing the emotions of
misgiving and guik®*°. Jordan and O'Riordan further suggest that P.Bulshbe
procedural, since the very notion of precautionmfra substantial point of view is
impossible to define and it must be left to thdeddént countries and cultures. The
authors claim that “risk perception” is aeeply cultural phenomenon, involving
entrenched values which have evolved differentlydifferent countries?®, and
understanding what P.P. is requires a consultgieeess, thus the involvement of
democratic procedures.

The problems connected with this version of the RePas Gardiner says, in

the fact that the principle plays a very diminished role in demsmaking. Its

250, JorDAN, T. O’RIORDAN, The precautionary principle in contemporary envinental policy and
politics, in C. RAFFENSBERGER J.A. TICKNER (EDS.), Protecting public health and the environment:
implementing the Precautionary PrincipM/ashington, D.C., 1999, p. 15.

1A, JORDAN, T. O’RIORDAN, op.cit, p. 18.
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function seems simply to get parties together &t endorse their agreements. It
does not direct decision-making in any substantveg»*>>. So, the principle does

not seem be able to determine a decision, bectoséyigathers together the people
to decide what precaution means. Furthermore, @sdwt ensure that the effective
protection from risks will be given, as it depengson the democratic decisions of

majority.

The following table results from the summary andnparison of the main

elements characteristic of the different versiohB.e.

Damage Burden of Cost/effective Knowledge
condition proof measures or condition
proportionality
test
WEAK PP Serious/irrever- Upon Yes Possible
sible proponents of
precautionary
measures
MODERATE PP Potential Upon Not mentioned Low
proponents of
precautionary
measures
STRONG PP Potential Upon Not relevant Suspected
proponents of
new technology
ANTICATASTRO- Potentially Not mentioned Moderate Low (mere
PHIC PP catastrophic possibility)
PROCEDURAL Culturally Not mentioned Not mentioned Culturally
dependent dependent

From the extensive discussion of P.P. in this eadtiom the theoretical, i.e.
“doctrine” point of view, it is of natural conseque to examine the application of
the precautionary principle in the different sowsrcef law, considering the
“legislative” source as well as the judicial oneancomparative perspective. The
most relevant experiences, crossing the internaltidturopean, national areas, have

been chosen.

%523, ARDINER, A Core Precautionary Principlén The Journal of Political Philosophy4, 1, 2006,
p. 42.
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5.2.6. The Precautionary Principle in Internatioriadw.
5.2.6.1. "Hard” and “Soft Law”.

Within the context of International Law, the P.Ppaared primarily in its
weak form quoted by international conventions, had law, about the protection of
the marine environment (first mentioned in the dnéional Convention Relating to
Intervention on the High Seas in Cases of Oil RioliuCasualties, 1969).

With regards to non binding texts, i.e. soft lalwg tmain examples of weak
P.P. are given by the Declaration of the Unitedidfest Conference on the Human
Environment (1972f% Bergen Declaration (19909f, O.E.C.D. Council
Recommendations (1993, Rio Declaration (1992}’ which constituted a model
for the United Nations Framework Convention on GliemChange (1992F, and the
Convention on Biological Diversity (19925,

As for the moderate version, the representativengkes can be found in the
conventions regarding (a) international fisheriedd.N. Conference on the
Conservation and Management of Straddling FishkStaad Highly Migratory Fish
Stocks, 199%9, (b) marine environment (Paris Convention on BEretection of
marine environment, 198%; the Baltic Sea Convention, 1984 London
Convention on the Prevention of Marine Pollution bymping Wastes and Other

Matter, 19963, and (c) hazardous wastes (the Basel Conventioth@ Control of

%3 International Convention Relating to Intervention the High Seas in Cases of Oil Pollution
Casualties, 29November 1969, art. V (3) (a), 26 U.S.T. 765, 978.T.S. 211, 212.

> Declaration of the United Nations Conference anttuman Environment, Stockholm 1972.

55 Economic Commission for Europe (E.C.E.), Minisieeclaration on Sustainable Development
in the ECE Region, Bergen, May 1990.

% 0.E.C.D. Council Recommendation C (90) 164 ongrated Pollution Prevention and Control,
31 January 1991.

%57 See footnote 221.

%8 J.N. Framework Convention On Climate Chand&May 1992, 21 I.L.M. 849.

29 gee footnote 229.

%60 U.N. Conference on the Conservation and Managemg@traddling Fish Stocks and Highly
Migratory Fish Stocks,2August 1995, 34 I.L.M. 1542.

261 Convention for the Protection of the Marine Enmiment of the North-East Atlantic, %2
September 1992, 32 I.L.M. 1069.

52 Helsinki Convention for the Protection of the MariEnvironment in the Baltic Sea Area, 1992.
263 Convention on the Prevention of Marine Pollution@umping of Wastes and Other Matter"13
November 1972.
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Transboundary Movements of Hazardous Wastes arid Biigposal, 198%* the
Bamako Convention on the Ban on Import into Afriead the Control of
Transboundary Movement and Management of Hazartldastes Within Africa,
19979

The procedural version is chosen by the Cartageotbddl on Biosafety
(2000¥°®, which aims at ensuring an adequate level of protectiom the safe
transfer, handling and use of living modified origams (LMOs®’. Thus, it
prescribes a risk evaluation but leaving the Sthtss to implement precaution, or
not, depending on the results yielded by the evia@oa

In the context of International Law, P.P. has appeavith different “faces”.
It was quoted in conventions and non-binding detians (which, however, look
like a sui generissource of law, i.e.providing an indicator of the law-in-making
that has a stronger value than mere political demimns or diplomatic
negotiations®°?).

According to Trouwborst, P.P. is a customary fifland a principle to be
integrated with the general legal principles redpem by civilized natiorfS®. In
Trachtman’s perspective, it belongs to reor-traditional category of international
law», identified as standard, i.e. ggeneral guidance to both the person governed
and the person charged with applying the law, bagsinot, in advance, specify in
precise detail the conduct required or proscrib&d

It is evident that, considering the quantity of wentions and declarations
that have been enacted quoting P.P., it is invd&eduman-generated activities as
well as the preservation of natural resourcesa# been regarded as essential for

the achievement of sustainable development, whichcammonly defined as

%64 Basel Convention on the Control of Transboundamwvénents of Hazardous Wastes and their
Disposal, 2% March 1989.

265 Bamako Convention on the Ban of the Imports InfoicA and the Control of Transboundary
Movement and Management of Hazardous Waste Witfiiicah 29" January 1991, 31 I.L.M. 163.

266 Cartagena Protocol On Biosafety™2Bnuary 2000, 39 I.L.M. 1027.

%7 3ee for P.P.: art. 10, par. 6.3.

%68 5 BouTILLON, The Precautionary Principle: Development of an tngional Standard in
Michigan Journal of International Lay23, 2002, p. 432.

29 A TROUWBORST The Precautionary Principle in General Internatidraw, cit.,

270 According to art. 38, Statute of the InternatioBalurt of JusticeSee JCAMERON, J. ABOUCHAR,
The Precautionary Principle: A Fundamental Prinepbf Law and Policy for the Protection of
Global Environmentin B.C. International & Comparative Law Reviet4, 1, 1991, p. 19-20.

211 3,P.TRACHTMAN, The Domain of WTO Dispute Resolutid® Harvard International Law Journal
333, 40, 1999, p. 334.

78



THE GOVERNANCE OFCONCERNS ANDRISKS ARISING IN THE CONTEXT OFSYNTHETIC BIOLOGY

development in a way and at a rate that suits teeds of present generations of
human beings without compromising the ability ofufe generations to meet
theirs»’2

The most relevant quotation of P.P. is by the Wadrtdde Organization
(W.T.O.), where a minimalist version of P.P. isfpreed. In particular, the W.T.O.
Agreement on the Application of Sanitary and Phamiry Measures (S.P.8)
contains some relevant references P.P., in termthefimeasures adopted for the
protection of animals, plants, humans. The notioR.B. here has a residual value, in
the sense that only when a risk assessment caendbie can the precautionary
measures be taken in absence of it. These measaresever be arbitrary nor
propose unjustifiable different protection levers different situations. They also
cannot be more trade-restrictive than required doiexe the appropriate level of
sanitary or phyto-sanitary protection. Art. 5.7 S.Pmentions P.P* but without
any reference to cost-efficiency analysis and &r#versal of the burden of proof. It
is an exception to the general framework of a@.&hd 5.1, and for this reason the
burden of proof is exceptionally inverted and gréfore lies upon the party that asks

for the introduction of a precautionary measure.

5.2.6.2. Judicial Cases.

As for the judicial application of P.P., it turngtdhat in the decisions made

by the International Court of Justice (.C3¥FXhere is an attitude of silence and

22 A, TROUWBORST Prevention, Precaution, Logic And Law. The Relahip Between The
Precautionary Principle And The Preventative Prpiei In International Law And Associated
Questionsin Erasmus Law Review, 2, 2009, p.107-108.

213 See footnote 175.

21 Art. 5.7 states: k cases where relevant scientific evidence is ffient, a Member may
provisionally adopt sanitary or phytosanitary megsi on the basis of available pertinent
information, including that from the relevant int@tional organizations as well as from sanitary or
phytosanitary measures applied by other Memberssuich circumstances, Members shall seek to
obtain the additional information necessary for arm objective assessment of risk and review the
sanitary or phytosanitary measure accordingly withireasonable period of time

2’5 See casdrench Nuclear Tests (New Zealandv. France, 20" December 197Gabcikovo-
Nagymaros Project (Hungary/Slovakigd5" September 1997. For deepening the topic of P.P. in
international courts, see C.EOSTER Science and the Precautionary Principle in Intgfanal
Courts and Tribunals. Expert Evidence, Burden addPrand Finality Cambridge, 2011. For I.C.J.
cases, see http://www.icj-cij.org (last visited"2ZBnuary 2013).
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suspicion in the application of the principle. Thébunal of the S&&°has also dealt
with P.P., even if it has never been explicitlyedit It has left space for the States’
choices on precautionary measures. It suggestgoagstinterpretation of P.P.,
entailing that the burden of proof of the safetypodducts lies on the State wanting
to introduce therd".

The most relevant application of P.P. in internaiolaw appears in the
context of the judicial application of the P.P. hiit the W.T.O.. Among the many
delivered cases, the most significant one which éesmplifies the notion of P.P. is
the well-knownBeef Hormonesasé’®. The European Communities (E.C.) invoked
art. 5 sections 1 and 2 S.P.S. for banning impofthormone treated beef. The
United States and Canada stated that the E.C.dtaghthered sufficient proof of the
harmfulness of the products to justify the measua&en. Since the first instance
decision saw the favour for the U.S.A./Canada’sitposs, the E.C. appealed the
decision, stating that P.P. was not taken into idenation. This is because P.P.
should be considered as a norm of customary iniena law and as a principle to
be applied both in the risk assessment and riskagenent. Furthermore, the E.C.
claimed that the mere possibility of risk is su#iat to ban a product, since the risk
must be evaluated in qualitative and not quaniaterms. The outcome of thus, i.e.
the Appellate Body’s decisif, is very meaningful here as a means to reflechupo
P.P. and about risk assessment and managemerdd]riie Body observed that P.P.
was not exhausted in art. 5.7 S.P.S. and it shooldbe reduced at the mere
environmental fieltf®, as it is implicit in art. 3.3 and in the PreambfeS.P.S. too.
So, in cases of it being impossible to take a ti@ual risk analysis, the States should
found their measures upon scientific opinions, ew@nority ones, provided they
come from reputable sources. Indeed, the Statesfraee to opt for stronger

precautionary and trade-restrictive measures. Hewethese measures must be

2% See, for example, the caSeuthern Bluefin Tuna Cas¢New Zealandv. Japan Australia v.
Japan(Joined Cases)), #7August 1999.

2" See caséfhe MOX Plant(lreland v. U.K.), 3% December 2001See alsoLand Reclamation
(Request for Provisional Measures) (Malaysia v.g&pore) 8" October 2003. For these cases, see
http://www.itlos.org/ (last visited 2BJanuary 2013).

2’8 For a summary of this case, see http://www.wtdenglish/tratop_e/dispu_e/cases_e/ds26_e.htm
(last visited 28 January 2013).

"9 The Appellate Body’s Report was issued off 38nuary 1998.

280 Thjs position is shared by the Panel in the cdeteBh products (W.T.O. 39September 200&C
Measures Affecting the Approval and Marketing ait&h ProductsWT/DS291/R, WT/DS292/R,
WT/DS291/R).
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scientifically grounded, and they should not becdaspon mere fear. In the end, the
Appellate Body rejected the E.C.'s measures witk thew that they were
discriminatory and in violation of S.P.S.. It com#éd that if a hormone treatment
was approved and recognised as a good practicenaob the derived products
cannot be considered compliant with the conditestablished by S.P.S. Agreement.
In conclusion, according to the Appellate Body, tBeP.S. allows the
adoption of precautionary measures only for sdieatly assessed risks (even
potential), provided that the measures are fouradedcientific elements (even if it

was weak or it referred to a minority position).

5.2.7. The Precautionary Principle in European Unicaw.

The application of the P.P. in the European coni®x general one, at the
point that P.P. seems to have obtained the value géneral rule having a direct

applicatiorf®.

5.2.7.1. Treaties, “Hard Law” and “Soft Law”.

In the context of the E.U. law, the First Enviromta Action Programme
(1973-1976) called E.A.P.?®f was the first document to quote the concept
underlying P.P., although the expression as suchnetexplicit.

The very application of the P.P. beyond the enwvitental sectors started in
the 1980s, when the Member States of the E.U. bégamvoke public health
reasons, under the hypothesis of scientific uncgytain order to prohibit specified
substance to be contained in foodstuffs. They whtttestop the importation of these
foodstuffs into their territories. The E.U. Meml&&tates justified those measures by

quoting art. 30 of the Treaty of the European Comitres (T.E.C., now art. 36 of

%1 p_ KOURILSKY, G. VINEY, Le principe de précautigrRapport au Premier ministre, Paris, 2000, p.
132.

%82 Declaration of the Council of the European Comrtiesiand of the Representatives of the
Governments of the Member States, meeting in then€ib on the Programme of action of the
European Communities on the EnvironmenQid. C 112/1973.
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the Treaty of the Functioning of European UnionF.E.U?®), that admits
prohibitions or restrictions on imports, exports gmods in transit for reasons of
protection of health. From this point onwards, MemBtates started using P.P. as a
means against harmonisation, by appealing to tlsadeguarding clauses”.

During the 1980s and before the enactment of MahstTreaty (1992),
some landmark directives, such as the 1990 direstion genetically modified
organisms (where a comprehensive system for thieoasation of GMOs to be
released into the environment in the E.U. was éstadaf®®) were enacted.

In the Dublin Declaration on the Environmental Imgigre (1990), the E.U.
Heads of State for the first time expressed thaention that an action by the
European Community as well as by the Member Statds be developed on a co-
ordinated basis and on the principles of sustainpat#velopment and preventive and
precautionary action”®>.

The principle first appeared expressly in the Maelst Treaty, but only in the
Title about environment. In art. 130 R T.E.C. (tfeeh 174 and now art. 191 of the
T.F.E.U.) it was stated thatlJsion policy on the environment shall aim at a high
level of protection taking into account the diversof situations in the various
regions of the Union. It shall be based on the auwionary principle. As a result,
the European Union opted for the conception of BsPa “horizontal clause”, i.e. as
an element underlining the importance of pursuimyirenmental and health
protection into the definition and implementationatl the Community policies and
activities (referred to in art. 3 T.F.U.E. now). Wever, no definition of it was
offered.

After Maastricht Treaty, P.P. was further mentioiredther directive$®,

283 |t should be noted that the Lisbon Treaty (2009gdrines a consolidated version of the Treaties

of the European Communities and European Union. Tiieaty of European Communities (T.C.E.)
becomes the Treaty on the Functioning of the Ewppénion (T.F.E.U.), while the Treaty of the
European Union (T.E.U.) keeps the same name wdifferent numeration and some modifications to
the content. With regards to the Lisbon Treaty,@ekC 306/2007.

284 Directive 90/219/EEC, of 28 April 1990, on the contained use of geneticallydified micro-
organisms, irD.J. L 117/1990 and Directive 90/220/EEC of ®8pril 1990, on the deliberate release
into the environment of genetically modified organs, inO.J.L 117/1990.

285 Bulletin EC 6-1990, Conclusions of the PresidefRnjint 1.14 and Annex Il .

2% Directive 94/67/EC of 16 December 1994, on the incineration of hazardoustayan O.J. L
365/1994, which aimed, among other things, to r@gubioxin emissions, even though scientific
evidence regarding the effects of dioxin was natcgaclusive at the time of adoption, and Directive
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The Treaty of Amsterdam (1997) clarified the lelgasis and requirements for
Member States to derogate from harmonisation meadaken under art. 95 T.E.C.
(now art. 114 T.F.E.U.). Indeed, new provisionewkd Member States to maintain
or introduce stricter regulation than the harmamsameasure, in order to protect
health and environment as fundamental objectiveseoE.U*®".

As mentioned in the previous sections and reitdraere for emphasis and
clarity, some examples of the E.U. legislation shin application of P.P. in its
strong version. These are the GMOs Directive 20/E®®, the E.U. General Food
Law’®® and the R.E.A.C.H. Regulation which concernslfitsdth the E.U.'s
legislative framework for registration, evaluaticaythorisation and restriction of
chemicalé®.

As for “soft law” (non binding), the best example bffered by the
Communication on the precautionary principle, eeddiy the E.U. Commission in
2000 with the purpose of establishing guidelines fbe application of the
precautionary principle in the EA%. The Communication states that the P.P., born
in an environmental field, has acquired a broad®d fof application. This broader
field refers to consumers’ policies, human healtotgrtion, the protection of
animals and plants as well as the ambit of bioteldgies and human genome.

The Commission addresses E.U. Institutions andvieber States as well as
the trading partners of the E.C., in the choosifga science-based approach to
precaution, in connection with art. 5.7 S.P.S.. Teenmunication does not provide a

definition of P.P., but it indicates that the cimtstances in which it should be

96/61, 24' September 1996, on integrated pollution prevensind control, inO.J. C 137/1996, in
which a loose reference to the precautionary guleds made in Annex IV.

%7 The Lisbon Treaty has not changed such framewonky limiting to alter the numeration of
articles.

28 Directive 2001/18/EC of 1% March 2001 on the deliberate release into therenment of
genetically modified organisms and repealing Cdubicective 90/220/EEC, i©.J.L 106/2001.

289 Regulation 178/2002 of #8January 2002, laying down the general principtes mquirements of
food law, establishing the European Food Safetyhduity and laying down procedures in matters of
food safety, ifD.J.L 31/2002.

2% Regulation 1907/2006 of 18 December 2006, concerning the Registration, Evialia
Authorisation and Restriction of Chemicals (R.E.A(, establishing a European Chemicals Agency,
amending Directive 1999/45/EC and repealing CourRRédgulation 793/93 and Commission
Regulation 1488/94, as well as Council Directive/7TB®/EEC and Commission Directives
91/155/EEC, 92/67/EEC, 93/105/EC and 2000/21/BQ.J.L 396/2006.

21 See footnote 162. See also E@HMMISSION, Guidelines on the application of precautionary
principle, HB/hb d (98), 1 October 1998, DG XXIV, offering guidelines for tagplication of P.P.

in cases of risks and scientific uncertainty.
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employed should be as followsit «covers those specific circumstances where
scientific evidence is insufficient, inconclusiveuacertain and there are indications
through preliminary objective scientific evaluatitivat there are reasonable grounds
for concern that the potentially dangerous effestshe environment, human, animal
or plant health may be inconsistent with the chdseal of protection®®>

The Commission opts for a traditional model of yiskich is composed of risk
assessment, management and communication, anddemnd?.P. as part of the
process for making provisional decisions about neinagement under uncertainty.
So, the application of P.P. must be science-basash though the scientific evidence
that is needed to apply the principle may be bagxxsh the minority opinion of the
scientists active in the field, provided it is @dible one and owns logical reasoning.
A zero risk situation is not required. However, rédmains unclear for the
determination of what levels of risk are to be met.

The appeal to P.P. is allowed when the followingéhconditions are met:

(1) the identification of potentially negative afte of an activity;

(2) the evaluation of scientific available data;

(3) the broadness of scientific uncertainty.

The measures to adopt after the risk assessmelat cownsist of acting or non
acting and such a choice is simply a political asat opts for the acceptable level
of risk» for the society. So, the Commission prefers apefop clause”, leaving
Member States to choose for the kind of risk toeptcHowever, it seems that
restrictive measures appear only to be allowedse ©f a scientifically ascertained
risk, and this is a problematic issue when refgrtim technologies whose risks are
not entirely foreseeable or measurable yet. Soptheautionary measures can be
different and no action is admitted as well. Thexen when the measures have been
taken, further scientific research should be cotethiavith the aim of ending the
scientific uncertainty?>.

292 COM (2000) 1, cit. (see footnote 162), p. 10.

23t is relevant to underline that the Communicatwovides five guidelines for using the principle
in a politically “transparent” manner. They are:) (Proportionality: measures must not be
disproportionate to the desired level of protectaoxd must not be aimed at zero risk; (2) Non-
discrimination: comparable situations should notreated differently and different situations shbul
not be treated in the same wayniess there are objective grounds for doing; @) Consistency:
measures should be comparable in nature and scitipeneasures already taken in equivalent areas
in which all the scientific data are available; ERamination of the benefits and costs of actiofaok
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With regards to the reversal of the burden of primottases of scientific
uncertainty, the Commission states that it is a@aplie not for every case, but only
when prior authorization to put a specific prodoat the market is needed. In all
other cases, it is the task of the users and askelgedo show the kind and degree of
harm and the level of risk that can be associatéd them. So, the proof of
harmfulness generally lies upon consumers, citizand users, and no prior
authorization of products is necessary before thirance in the market, except for
medicines and food addictives in which case thaaigation for commercialisation
Is possible only after the producers has proveil itheocuousness.

In conclusion, according to the Commission, thecauéionary principle is
applicable in those specific circumstances wheilensitic evidence is insufficient or
uncertain and there are indications through prelary objective scientific
evaluation that there are reasonable grounds forcera that the potentially
dangerous effects on the environmental, human,aronplant health may occur.

The Commission’s Communication about P.P. is vekgvant, as it is the only
one explaining the content of P.P. within E.U.. dddition, it represents the
Commission’s attempt is to find a point of converge among the traditional risk
analysis, the cost-benefit analysis and P.P.. Heweome gaps still remain, such as
in the lack of clarity with regards to who can &®€. and how to apply it within E.U.
structure.

Subsequently, the European Council has given oetifsp guidelines in the
clarification of the working of the principi&. It states that P.P. could be invoked
when the possibility of potential negative effeds health or environment is
recognised and when a preliminary scientific eviaua on the basis of available
data, does not allow to reach certain conclusidh vagard to the level of risks. The
E.U. Parliament, then, has confirmed that the BdRald be adopted when, on the
ground of uncertain information, there are reagonghe fear in view of the possible

occurrence of potentially dangerous effects ontheald environmeft>

of action: the cost-benefit analysis should be devieen it is appropriate and feasible (with
consideration to the economic and non economicegalat stake); (5) Examination of scientific
developments: the measures must be of a provisitate and scientific research shall be continued
with a view to obtaining more complete data.

2% E U.PARLIAMENT, Resolution, # December 2000, iBulletin EU, 12-2000, par. 1.4.60.

2% pyblished irBulletin EU, 12-2000, par. 1.4.75.
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5.2.7.2. Case Law.

Considering the European Court of Justice (E.G.3Ulings and the ones of
the Tribunal of First Instance (T.F®9, it emerges that tke progressive
strengthening of the judicial endorsement of thecputionary principle provides
evidence of a settled jurisprudence on its nature implicationy®®’, as the following
analysis is going to show.

The first quotations of P.P. can be found in thEaasfabriek Eyssecasé®®
where the Court grounded the Dutch prohibition loa se of an antibiotic, nisin, as
a preservative in processed cheese, on reasomrsltt Iprotection. Quoting the Food
and Agriculture Organization (F.A.0.)’'s and W.H.©studies on the risk of the
ingestion of nisin, the Court stated that the utagety, lack of evidence and doubts
about the safety of the substance were sufficieasans to justify the block of
importation, thus embracing a moderate version.Bf¥

One of the most important rulings, in which the.€.JCourt expressed the
relevance of P.P. is that of the B.S.E. crisisl986 U.K. authorities discovered that
Bovine Spongiform Encephalopathy (B.S.E.) couldttamsferred to humans and
manifest in humans as the Creutzfeldt-Jakob dise&®e that reason, the
Commission immediately banned the importation afigh beef to the rest of the
EU® The word “precaution” was not employed, but theasure was clearly a
precautionary one during an uncertain situatione Tan on British beef was

challenged before the E.C.J., and on that occaienCourt took advantage by

2% gee ESTOKES, The E.C. courts’ contribution to refining the parerers of precautionin Journal

of Risk Researghll, 4, June 2008, p. 491-507; A.LEMANNO, The Shaping of The Precautionary
Principle by European Courts from Scientific Uneénty to Legal Certaintyjn L. CuocoLo, L.
LUPARIA (EDS), Valori Costituzionali e Nuove Politiche del DirittoScritti raccolti in occasione del
decennale della rivista Cahiers Européerdatelica, 2007, p. 11 ff.; G.EMARCHANT, K.L.
MossMAN, Arbitrary and capricious: The precautionary printgp in the European Courts
Washington, D.C., 2005, p. 27.

297 J.L. DA CRUZ VILAGA, The precautionary principle in EC Iavin European Public Law10, 2,
2004, p. 369-406; JCazaLA, Food safety and the precautionary principle: Thegitimate
moderation of community couris, European Law Journall0O, 5, 2004, p. 539-554.

2% Case C-83/8Mfficier van Justitie/Kaasfabriek Eyssgr981] ECR 409.

29 The same ratio was adopted in reference to ndmpgenic micro-organisms in pasteurised milk
(Case C-97/83Melkunie[1984] ECR 2367), with regards to the intake ofitns in Sandoz case
(Case C-174/82Sandoz B\1983] ECR 2445), with regards to pesticides additves (Case C-
94/83,Heijn [1984] ECR 3263; Case C-54/84irepoix [1986] ECR 1067).

%90 council Decision 96/239, 37March 1996, on emergency measures to protect stghivine
spongiform encephalopathy, @J.L 78/1996.
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broadening P.P. to the protection of human heailth It stated that the ban was a
proportionate measuf®, since it was based on the means of evidence en th
causality nexus between the causes and the effettte introduction of the beef.

In a successive ruling, the E.C.J. affirm&dris verbisthat: avhere there is
uncertainty as to the existence or extent of rieksuman health, the institutions may
take protective measures without having to waitl uhé reality and seriousness of
those risks become fully apparefit.

The Tribunal of First Instance has also dealt WithP3%® In 2002, two
pharmaceutical companieBfizer and Alpharmabrought an actiofi*to ask for the
annulment of Regulation 2821/98, on the basis oiclwithe authorization to use
certain antibiotics as growth promoters in aninegding stuff was withdrawn to the
two companies. Denmark had adopted a ban on theolskose substances in
feeding stuffs in its territory. Despite the SciBatCommittee for Animal Nutrition
(S.C.A.N.) stating that the use of that antibiatid not constitute an immediate risk
to public health, the E.U. Commission based on dacg#y suggested the issue of
the ban. It affirmed that the risk assessment is aoonpulsory and there exists
scientific uncertainty when there is no scientif&sis for assigning possibilities to a
defined set of outcomes. The T.F.l, trying to dull the vague framework
established by the Commission Communication on, Righlighted the importance
of risk assessment and cost—benefit analysis. Hemv@vspecified that, in order to
avoid regulation, the challenging party would h&awerove the absence of risk. By
requiring this, the Tribunal chose a strong versd®.P., raising the level of proof
to the impossible.

This attitude has been the most adopted in theviadlg jurisprudence. It is
the consolidated E.C.J.’s and T.F.l’s opinion thiéta situation of scientific
uncertainty implies that it is not possible to destoate conclusively the existence or
nonexistence of a risk, and any situation is surded by uncertainty, the E.U.

301 Case C-157/96\ational Farmers’ Unior{1998] ECR 1-2211 and case C-180/@jited Kingdom
v. Commissioff1996] ECR 3903.

302 Case C-180/98/K v. Commissiofil998] ECR 3903, par. 99.

393 See J.LDA CRUZ VILACA, Op.Cit.,p. 369-406.

304 Case T-13/99Pfizer Animal Health SA. Council of the European Uniof2002] ECR [1-03305;
case T-70/99Alpharmav. Council [2002] ECR 11-3495. About Pfizer case, seddRRESTER J.C.
HANEKAMP, Precaution, Science and Jurisprudence: a Test Cas#gournal of Risk Researcho, 4,
June 2006, p. 297-311.
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Institutions can adopt any precautionary measureth@ event of scientific
uncertainty, as long as they act within the margintheir discretion. In other words,
scientific certainty is not required before takiagprotective measure, but some
scientific basis is necessary to conclude thatstiitestances represent a health risk.
Once an authority has decided to take the acti@ptinciple of proportionality is at
stake, since it evaluates whether (a) the measure line with the level of risk
needed for it to tackle, and (b) the measuresegiirhate, legal, not onerous, and
appropriate.

The most recent and relevant case that confirnis gerspective is the one of
Gowari®®, where the E.C.J. intervened in a preliminary nesfee regarding the
commercialization of phytosanitary products. Thesecadeals with Gowan, a
Portuguese company who triggered the authorizgirmeedure for fenarimol, and
who sought the annulment of two Italian decrees pigimg with Directive
2006/134° before the Tribunale Amministrativo del Lazio (TR). Gowan pleaded
the illegality of this Directive (and of the Decseenacted in execution of it). It
complained that the restrictions on the use of shisstance were not justified by the
scientific studies carried out during the coursehef assessment procedure pursued
by the U.K3%",

The E.C.F% states that the restrictions on the use of ferwnnere based on

the assessment criteria, and that the Commissiah ahavide discretion in the

395 Case C-77/09Gowan Comércio Internacional e Servicos LalaMinistero della Salutg2010]
ECR [-13533

%% The Directive 2006/134/EC, that modifies Directi@4/414/CEE of the Council, about the
conditions and procedures of authorization for thenmercialisation of phytosanitary products, and
their revision and withdrawal, includes an Anneinlwhich the substances that could be authorised
are inserted. In the case of fenarimol, the Dikecf2006/134 limits the authorization of it only b8
months and refers it only to some specific cutivas that have a marginal importance compared
with the ones that constitute its main market. Spicdvision was decided in reference of some fears
expressed by Member States with regards to theofis&narimol to create dangers to human health
(endocrine system). It must be underlined thaherisk assessment phase, the State that waseéntitl
to pursue the evaluation of risks (U.K.) had obsdrihe absence of high levels of risks, and
concluded for the acceptability of risks in theeca$ fenarimol, but later on the Commission changed
its view and limited the use and commercializatibrit. See Commission Directive 2006/134/EC of
11" December 2006 amending Council Directive 91/41@E® include fenarimol as active
substance Text with EEA relevance OrJ. L 349/2006.

397 The ltalian court asked the E.C.J. to ascertaithéf Directive was valid, keeping in mind the
contradiction among the risk assessment that hamh lwone in the preliminary phase for the
elaboration of the proposal of the Directive ane tbllowing phase of concrete proposal enacted by
the Commission.

%8 The E.C.J. took into consideration: (1) the breafctihe principle of legal certainty, (2) the erair
risk assessment, (3) the violation of P.P., andh@)violation of the principle of proportionaliths a
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assessment of risks posed by the use of thoseasualst provided that scientific
elements were posed at the basis of the decisidgth Mference to P.P., the Court
underlines that it could be quoted only in the pneg of uncertain scientific data,
but not for asking the demonstration of absences&k to those who would like to
introduce fenarimol. Indeed, P.P. does not looK'#ero risk” situations. However, it
should be used as a means for justifying a restmiadf measures in a context of
scientific uncertainty regarding risks and withouditing for the risks to become
reaf%. The risk assessment must be grounded on the racsht and available
scientific data, coming from international researahd when those data are lacking
in a complete sense, but when the risk is scieatlfi understandable, P.P. must be
applied. Therefore, according to the Court, the @assion has founded its decision
making on scientific elements (even if it is nothaustive) about the risks of
fenarimol to human health. Moreover, the Commiss$ias respected the principle of
proportionality'®, in choosing temporally limited measures and referonly to a
short set of cultures.

The E.J.C.s behaviour has been contested by somtigora, such as
Alemanno, who thinks that the Court has reducebits of judicial scrutiny, thereby
allowing E.U. institutions to hide a public conceam the clothing of a science-
based concemt™’, and thus limiting its judicial role only for themses of manifest
mistake. In other words, the E.C.J. only concentratedhen compliance with the
principle of proportionality with respect to the itability and necessity of
measure¥? thus avoiding the matter of adequateness of tirenrder not to invade
the sphere of Commission’s discrefibh

From this ruling, the relevance of scientific dadaevident. Firstly, in the
phase of risk assessment as such with a cogniieefor the determination of the
type of risk involved in a situation and, secondfythe phase of risk management,
being integrated with economic, social politicaltadaand instances. Under this

result, the E.C.J. concluded in the absence ofchre&the principle of legal certainty, of P.P. ahd
principle of proportionality, and in the absence@nifest error of assessment.

9 See Par. 74.

$0g5ee Par. 81.

311 See A.ALEMANNO, Annotation of European Court of Justice, Case @39/Gowan Comércio
Internacional e Servigcos Lda v. Ministero Della 8al(Precautionary Principlein Common Market
Law Review48, 4, 2011, p. 1347.

$2See Par. 83 e 84.

$3 See Par. 56.
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perspective, scientific data ground the politicatidion of the governance of risks
and could be thought of as legalising and legitingshe political and discretional

choiced™. These data exercise a role of “help” within tleeidion-making process in
balancing some interests and rights such as, oonrteéhand, the right to life, health
and environment and, on the other hand, the nekd®mmercialisation coming

from the market. So, the administrative discretiauld be limited by scientific data,

or better, it should be grounded on them.

In conclusion, it has been shown that in the coafdke years the application
of P.P. has become more defined by the B, dvhich has specified that P.P. must
be anchored on scientific evidence with regardsigies to health and environment.
P.P. is linked to risk assessment procedures, baimhase of decision-making
process. Therefore, P.P. must imply the leasticéist measures, and it must include
the analysis of cost and benefits of any kind dfoac inaction or restriction. The
result is that between the weak and strong versfoR.P., the E.C.J. has chosen a
sort of “third way”, founded on proportionality aneasonableness. However, the EU
courts’ self restraint in examining scientific esrte in detail and their attitude of
leaving the precautionary measures completely etdibcretion of the institutions

cannot be forgotten.
5.2.8. The Precautionary Principle in the United Statef\oferica.
The U.S. approach to P.P. is completely differerthat of the E.U., since in

the U.S. a strong evidence of harm before decitirggulate a certain technology is

required, to the point that it has been affirmeat #Precaution is for Europeans'®.

%14 See SPENASA, Balancing of Interests, Scientific Knowledge andhlite The Gowan Casen S.
CASSESE B. CAROTTI, L. CASINI, E. CAVALIERI, E. MACDONALD (EDS.), Global Administrative Law:
The Case-book\ew York-Roma, 2012, p. 97-104.

315 with regards to the application of P.P. by E.Csée also: Case C-270/02pmmission of the
European community. Italian Republic[2004] ECR 1-1559 Case C-6/99Association Greenpeace
France and others. Ministére de I'Agricolture et de la Péche and othEt000] ECR I-1651; Case
C-236/01,Monsanto Agricoltura Italia SpA and othevs Presidenza del Consiglio dei Ministri and
others[2003] ECR 1-08105.

%16 5. LoEWENBERG Precaution is for Europeansn New York Timesl8" May 2003, Section 4, p.
14.
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In reality, the first precautionary approaches &wnechnologies came from the
U.S., even if in successive years its attitudeldeses very proactive.

As a legal concept, P.P. is quoted neither in #deFal Constitution, nor in
the National ones, and neither by doctrine nor bur@&. However, there is no doubt
that the concept has been faced several timeseirfigld of criminal punishment,
environmental protection, food and safety regutetjcand health care regulation. In
particular, the 1969 National Environmental PratectAct (N.E.P.A.§*" has been
considered as an embodiment of the P.P. in U.$ld&tign, despite there being no
specific obligations to Environmental Protectionefgy to adopt precautionary
measures in respect of possible harms.

In the 1970%® precautionary measures could be taken by agendikeut
the need of “strong” evidence and the presencenoémiainty pertaining to the risks
of a phenomenon was considered as sufficient tdyjuke measures (as allowed in
Ethyl Corporationcasé’® andReverse Mininif%. So, ¢rom the 1960s through the
mid 1980s, the regulation of health, safety andirenmental risks was generally
stricter in the United States than Europe. Sineertiid 1980s, the obverse has often
been the casd®”.

The agencies’ discretion has been particularly timsel in the course of the
years, aDaubertv. Merrel Dow Pharmaceuticalsecisiori?* witnesses. Indeed, in
this ruling the U.S. Supreme Court allowed fedgualges to reject irrelevant or
unreliable scientific evidence, thus indicating treatment of scientific evidence and
the importance of screening it, and thereby stngsHie role of judges in evaluating
only the grinciples and methodology, not [...] the conclusithey generate®®
So, since this judgment, the U.S. Courts have asspyraestrained themselves and
their attention to agency decisions, limiting t@lgse the scientific evidence brought
before them, so as only to establish whether asgiirisk actually exists, i.e. in
accordance to “hard look doctrine” which aims tsuwe that agencies had reviewed

17 The National Environmental Policy Act of 1969 (Pub91-190, 42 U.S.C. 4321-4347).

318 Other norms invoking the P.P. are the 1973 EndaagBpecies Act and 1963 Clean Air Act.

319 caseEthyl Corp v. EPA 598 F.22d 91 (D.C. Cir. 1979).

320 caseReserve Mining Cov. EPA 514 F.2d 492 (8th Cir. 1975), 528.

%21 D, VoGEL, Ships passing in the night: the changing politi€sisk regulation in Europe and the
United StatesWorking Paper 2001/16, Badia Fiesolana, 2001htgt://www.eui.eu/RSCAS/WP-
Texts/O1_16.pdf (last visited ?&anuary 2013), p. 1.

322 CaseDaubertv. Merrel Dow PharmaceuticaJ$09 U.S. 579 (1993).

%23 par, 595.
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the relevant scientific evidence underpinning auésand had understood it. In the
U.S.A,, therefore, P.P. does not exist as an intdg® concept, but the risk analysis
is based on risk assessment, strong scientificceekl of risks before regulation, and
cost-benefit analysis (so that the benefits of &g exceed, or justify, the
imposition of costs). P.P. here is intended to depsed only after procedural steps
are taken.

It should be noticed, in addition, that U.S. systémes not quote the principle
of proportionality, since it does not present itgelregulatory law. Furthermorethe
U.S. Constitution has few or no general ‘principleg affirmative government
responsibility to act, but it delegates enumergtedvers to the federal government,
and then recognizes individual rights against goveent action®?* while the EU is
more comfortable in indicating to the governmemtish P.P., as to how they should

act.

5.2.9. The Precautionary Principle in the United Kingdom.

In the U.K. the precautionary principle is not ded in any norm. However,
the reference of it has been given in policy doausiand in judgments.

The choice favours a flexible P.P. that looks kkeapproach to assume in the
risk management pha¥e instead of a principfé®. Moreover, P.P. is not limited to
serious and irreversible damages, but can be adlopten the situation requires,
provided that some scientific fundaments are ptegeaderate version).

In case-law, P.P. was indicated in its E.U. vergiweak), mentioning art. 191
T.F.E.U. In their decisions, the U.K. Courts haweially left to the government and
its respective bodies to apply P.P. at their digmme although it should be noted that
the interpretation of it seems to be in line widstbenefit analysis and risk-trade off

324 3.B.WIENER, M.D. ROGERS op. cit, p. 341.

325 See alsSONTERDEPARTMENTAL LIAISON GROUP ONRISK ASSESSMENT Report. The Precautionary
Principle: Policy and Application, 2002, at www.hse.gov.uk/aboutus/meetings/comnsittee
ilgra/minrpt3.pdf (last visited 28January 2013).

320 See U.K. HUSE OF COMMONS SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY, Scientific
Advice, Risk and Evidence Based Policy Maki2@06, p. 82-83; U.K. &lUSE OFLORDS SELECT
CoMMITTEE ON EcoNomIC AFFAIRS, Government Policy on the Management of Risk. |, 2006, p.
25.
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ones. The U.K. Courts limit themselves to only esving the formal procedure
under which the decisions were taken (accordingpeégprinciple of reasonableness),
and they refrain from analysing the substance efcdises. They underline that P.P.
can be quoted only in cases of “significant riskideonly in presence of scientific
evidence. However, they do not check if the evahtbeir attention constitute a risk
in line with this feature of “significance”.

The first case where P.P. appears is inObddrige (1994f%, where the U.K.
Secretary of State for Trade and Industry declitoeidsue regulations restricting the
electromagnetic fields created by electric cabldé® judge affirmed that P.P. could
work for environmental protection, and since it wasarly affirmed only in EU
legislation, the absence of national norm on thési€ left the Secretary of State free
in his decision to adopt precautionary measuremtf®.

In the case oAl Fayed?® it was held that the U.K. Government was obliged
act in a precautionary manner in cases concerniage bstations for mobile
telephones, but the U.K. Court could not give ailwsarc scientific evidence for

sustaining such a claim.

5.2.10.The Precautionary Principle in Italy.

In Italian legal system P.P. appeared for the firse in a Decree by the
Ministry of Health (22 November 2000), which stated that people who livethe
U.K. between 1980 and 1996 were not allowed dotinegie blood, for precautionary
reasons (due to the fear of B.S%®)

P.P. also grounded also the emanation of Legislaidecree n. 212/2001
regarding the commercialization of seeds, the 1a8642001 about the exposure to

327 CaseR. v. Secretary of State for Trade and Industry ex p@teldridge and OthersQueen’s
Bench Division (Crown Office List), 2October 1994.

28 The same attitude is also seen inGudlen case (Queen’s Bench Division,"Bebruary 2005).

329 CaseR. v. Tandridge D.C. and another, ex parte Al-Fay€dieen’s Bench Division Crown Office
List), 28" January 1999.

330 «“pggiornamento del protocollo per I'esecuzionelaelaccinazione contro I'epatite virale B”, at
http://www.salute.gov.it/imgs/C_17_normativa_151l&gato.pdf (last visited 28January 2013).
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electric, magnetic and electromagnetic fields, tnedLegislative Decree n. 224/2003
pertaining to GMO¥™,

Other norms that appear to be “precautionary” ate 2950 of civil code,
where there is an inversion of the burden of prei regards to the responsibility
for dangerous activities, and the norms that agerélcipient of European Directives
such as the producer’s responsibility for defectiwveducts (85/374/CE), that has
been adopted in Italian system with D.P.R. 224/1%&®lished and substituted by
Consumers’ Code, Legislative Decree n. 206/2005.

A particular importance to precaution as a norrbedegally stated is offered
within the Environmental Code (Legislative Decred 52/2006): art. 301 states that,
in cases of risk even potential to human healththedenvironment a high level of
protection must be ensured, though on the basisa gbreliminary scientific
evaluation. However it should be noted no referaaaone within the Constitution,
which is different from that of France and Spin

The rulings by the Italian Constitutional Cotiftare very meaningful in this
regard, as they deal with P.P. in two main senfass:of all, the Court checks the
application of P.P. and the compliance with itsegahrequirements in the measures
that claim to adopt it (such as the check of thiergific basis for uncertainty);
secondly, the Court uses P.P. in developing thel-kmelwn technique of
“bilanciamento di diritti, i.e. the balancing mechanism for protecting some
fundamental rights (right to health, right to eoviment, right to life, etc.) in front of
other rights, such as the freedom of private eriseart. 41, Const5"

Decisions n. 282/2002 and 406/2005 belong to tisé dpproach.

%1 For Italian legislation, see http://www.normattivélast visited 28 January 2013).

332 gpanish Constitution contains in art. 45 an exq@@seference to the protection of environment for
the adequate development of the person, to be @disspecially through the prevention principle. In
2005, French Constitution has inserted in the Pbéam reference to th€harte de I'environnement,
stating that in case of event, even if uncertaihjctv is likely to damage in a serious way the
environment, the public authorities are bound thenname of P.P. - to adopt procedures of evaluatio
of risks and proportioned measures to tackle timeadge. This kind of P.P. limits its efficacy to case
of risks upon environment and the norm createsyaahly to public authorities.

333 For the rulings of the Italian Constitutional Chigeehttp://www.giurcost.org/decisioni/index.html
(last visited 28 January 2013).

%34 Wwith regards to the two uses of P.P. by the Itaf@onstitutional Court, see ®i CosiMO, |l
principio di precauzione nella recente giurisprudan costituzionale, n. 25/2006, at
http://www.federalismi.it (last visited 38January 2013). See also M.SIANZIONE, Principio di
Precauzione e Diritto alla Salute. Profii di Ditd Comparatp 2010, at
http://www.comparazionedirittocivile.it/prova/fil&st_stanzione_saggio.pdf (last visited” Z&nuary
2013).
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The first ruling concerns the judgment of the ciagonal legitimacy of a
law adopted in a Region (Marche) in 2001 (regidaal n. 26) that, on the basis of
P.P., had suspended the electro convulsive themapyother therapies along the
whole national territory, until the Ministry of Hiéla had proven that those therapies
were safe and not productive of damages to H&altm such a ruling, the judges
declare the unconstitutionality of the law, by istgtthat fundamental principles such
as P.P. cannot be derived from regional laws bly som national ones (in line
with art. 117, 3 Const.) and, in any case, P.P.bmm@pplied only on the basis of
scientific knowledge and experimental scientificidewce, and not on a mere
political will. So, the legislation should respeat “scientific reasonableness
principle, not deriving exclusively from politicaliscretionary power, but being
grounded on verification of available scientific oledge and experimental
evidencé®, acquired through institutions and organisms —allgunational or
supranational — voted to this.

The sentence n. 406/2005 (about the constitutiamalimacy of a regional
law — Region Abruzzo, n. 14/2004 - that suspendex grophylactic campaign
against the oxen fever, the so-called “blue tongaed admitted the circulation,
commercialisation and slaughtering of not vaccidaaimals, only within regional
territory®®) clearly defines P.P. as a «irective criterion that must inspire the
elaboration, definition and actuation of EC envinoantal policies on the basis of

sufficient scientific data and reliable scientiégaluations about the effects that can

335 More specifically, the Region claimed that thokerapies were surrounded by uncertainty with
regards to the efficacy and the possible collateffakts.

3% The Italian Court specifies that the Legislatonruat establish in a direct and specific way what th
allowed therapeutic practices are, under which timand according to what conditions. The
Legislator cannot hinder the doctor’s autonomy thedunds on the scientific and experimental
acquisitions that are continuously evolving. Thasquisitions found the use of therapeutic means,
and an adequate experimentation and clinic-sciemtdcumentation grounds the ban for adopting and
spreading not scientifically tested therapies. Yeftloes not mean that the Legislator can never
intervene, but he must do it according to the sasggirements asked of the doctor, i.e. supported
scientific knowledge.

%7 |n particular, the case was about Italian Govemtfeeclaim that the regional law at stake was in
contrast to Directive 2000/75 (which fixed the meas of prophylaxis against blue tongue, thus
including the Abruzzo region in the addresses & thles). The Region, instead, justified the
suspension of the campaign without the EU Commissioonsent, by giving voice to the farmers’
and breeders’ fears that the delays in the propfs/leould make the situation even worse. See
Council Directive 2000/75/EC of 20 November 200ging down specific provisions for the control
and eradication of bluetongue,J.L 327/2000.

95



CHAPTERII

derive from certain activitie§ 2. It is thus a reminder of art. 174 T.C.E. (weak
version). The ltalian Court declares the illegitopeof the law, because it is in
contrast with the Directive 2000/75 and it limitsetefficacy of the E.U. norms.
Moreover, the judges state that the scientific mpis upon which the P.P. must be
applied and the evidence of scientific uncertaiatg usually the majority ones.
Therefore, the Court makes prevail the most qustadntific opinion to base the
adoption of P.P., and this behaviour is more segtdhan the one of W.T.O. Panels,
which allows indifferently both the minority or theajority scientific positions to
ground uncertainty, provided that the position Baentific elements. The Italian
Court specifies that P.P. cannot be used in a adslg sense by the addresses of
E.U. rules, i.e. for negating the application afieective based on P.P. itself. In this
view, P.P. would be used for both providing a measind for negating it.

The second approach by the Constitutional Courttsiuse of P.P. for the
balance of rights, is visible, for example, in thding n. 116/2006, concerning
GMOs and a regional law that had prohibitexit court the production and
commercialization of GMOs, instead of regulatingithrelease and making them
coexist with traditional and biological agricultéif® The regional law was adopted
as a response to a State law which gave applicadi@m E.U. provision (Directive
2001/18), and had opted for a separation of cudtbrg without impeding GMOs to
be produced. In this way, the State law soughind & proper balance among the
freedom of circulation of GMOs and the protectioh health. In this case, the
Constitutional Court admits the limits to freedofmpavate enterprise (stated in art.
41 Const.) in order to protect environment and hutmealth, on the basis of P.P..
According to its reasoning, the State law represemight and rational balance
among the economic freedom of circulation of GMQsl dhe protection of the
people’s health and environment. It is the Stadleity to individuate, for reasons of
national uniformity, the limits to the exercisetbé freedom of economic initiative at
the light of P.P. based on the state of scierkifiowledge and evidences acquired at
national or supranational level (here the Courttesiats own decision n. 282/2002).
So, P.P. is not an element to be balanced, bubsirument to be used in order to
find the “key” point where the balance can be reaciThe limitations to art. 41 are

338
Para. 3.
339 See GGALASSO, Il principio di precauzione nella disciplina degiGM, Torino, 2006, p. 178.
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admitted on the basis of the verification of thetestof scientific knowledge acquired
by institutions and bodies deputed for this.

The decision confirms the framework already adoptedhe decision n.
185/1998% concerning the constitutional legitimacy of a law 194/1998) that had
excluded from the insertion on the list of innovatdrugs to be bestowed upon by
the State in the cases of no alternative treatntéet,drugs that lack results of
experimentations of the “second phase”, such agsdadopted within “Di Bella
therapy”, i.e. a new alternative therapy againstcea The Italian Court affirms that
it is not called to pronounce with regards to tffeas or the therapeutic efficacy of
that treatment, or for the ascertainment of whinéré is an experimentation in the
course of action. Neither is it called to subs#tits judgement to evaluations that
should be assumed in the competent seats, i.enitattscientific bodies. Nor could
it express its opinion about the ban of insertimgme medicines that lack
experimentations (of “second phase”) in the lisirofovative drugs. So, the Court
opts for a “self-restraint” and “deference” towasitsentific data and, in reference to
the temporal duration of experimentation, it adntitat the situation of scientific
uncertainty with reference to the efficacy of theatment is not sufficient to exclude
the adoption of measures in order to protect huhesaith Such temporal data are
based on P.P., even if it is not clearly stited

Moreover, the Court (n. 399/1996) rejects the ckaiof constitutional
illegitimacy with regards to the law n. 584/1978, the part in which it does not
contain the forbade of smoking in working placeisisTrorbade, indeed, is implicitly
provided in other norms, where the onus in on timpleyer to adopt measures to
protecting its employees from passive smoking therbasis of art. 32 Constitution -
is clearly stated. The right to health is respedtdtie risk of passive smoking is
reduced to a low level, to the point that it iss@a@able to think that the health cannot

be damaged.

30 5ee also ruling n. 351/1999.

31 Moreover, the Court accepted the claims of ilieggicy of the law for violation of art. 3 (principle

of equality), in the part in which the law did nestablish that the national sanitary service should
supply the necessary medicines that were neced$sarguch therapy to the subjects being in a
situation of economic unavailability. Indeed, tlight to health cannot depend on the economic means
of people.
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From these decisions it emerges that the protecidruman health (art. 32
Const.) is central and it must be guaranteed irescad scientific certainty and
uncertainty too, as this solutioseems to be the only one compatible with the centra
relevance that the right to health assumes with ¢onstitutional framework as a
value per se and as a prerequisite for the exerabdhe other constitutional
freedoms. Denying the right to health in presentehe risk of a serious and
irreversible harm, that is scientifically and ratially hypothesized and that can be
proved, would mean to renounce at the possibififjseeffective warranty**.

In summary, the weak version of P.P. seems the pre&trable one within
Italian system.

5.3. Cost-Benefit Analysis.

Another approach used in the risk management pHiasédased on the Cost-
Benefit Analysis, i.e. “C.B.Aper sé&,. The models of Risk-Benefit analysis and
Risk-trade off can also be considered as an applicaf C.B.A. This is a technique
for assessing and comparing optiors teol for judging efficiency in the case where
the public sectors supply goods, or where the mdiexecuted by the public sectors
influence the behaviour of private sectors and geathe allocation of resource¥”

C.B.A. has its origins in the water developmentjguts of the U.S. Army
Corps of Engineers. In 1879, the U.S. Congresstanlethe Mississippi River
Commission to prevent destructive floods, and iB86L8 passed the Flood Control
Act which contained these wordsthe Federal Government should improve or
participate in the improvement of navigable waterstheir tributaries, including
watersheds thereof, for flood-control purposeshé benefits to whomsoever they
may accrue are in excess of the estimated sostdially the Corps of Engineers
developedad hoc methods for estimating benefits and costs, andha@uocsts

influenced and improved their methods by extendliganalysis to all the policies.

342 A, GRAGNANI, Il Principio di Precauzione come Modello di Tutelall’'ambiente, dell'uomo, delle
Generazioni Futurgin Rivista di diritto civile 49, 1, 2003, p. 35.

31335eeG. BOUNDS, Challenges to Designing Regulatory Policy FramewdrkManage Risksit.

%4 T.OkA, Effectiveness and Limitations of Cost-benefit Asialin Policy Appraisalin Government
Auditing Review10, March 2003, p. 17.
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Similarly to what has been done with reference td°.,Pthe next
subparagraphs will focus on C.B.A., so as to shiswnain features and how it and
the models linked with it (risk-benefit and risladie off analysis) have been adopted

as tools for risk management.

5.3.1. Cost-Benefit Analysis As Such and its Limits

In general, C.B.A. consists of the calculationla# televant possible benefits
and possible costs of particular outcomes of ammobr an inaction, and the
comparison of results, so that, on the basis ot#beulation, the policy in which the
benefits are more than costs should be adopted.mbdel is based on the concept
of efficiency as elaborated in the market econowhich consists of the spontaneous
transaction of goods and servit®slt makes use of consequential (and utilitarian)
evaluation, because costs and benefits are judgéabking at the consequences of
the respective decisions.

With regards to synthetic biology, an applicatioh cost-benefit analysis
would mean to calculate the costs and benefitvidgrifrom the pursue of research
and from the avoidance of it, and listing all tihekeholders connected with a project
or programm&'®. Benefits and costs are obviously expressed inetaoy terms and
are calculated, keeping in mind the so-called “afisation”, that is a procedure
through which the average cost and the averagdibpee year are worked out, and
the “discounting”, i.e. a procedure that allowsamparison between the costs and
benefits arising from different time periods. Ag tbe latter, in fact, it cannot be

forgotten that normally people prefer to receivediis sooner rather than later, and

%45 The main concepts within C.B.A. are the W.T.P.jllimgness to pay”, i.e. the upper limit to the
amount of money a buyer is willing to relinquisherchange for obtaining the goods (suppose that a
buyer of goods, who obtains the goods by payingaywpis willing to obtain them because the amount
he or she has to relinquish in exchange for obtgithe goods is in a permissible range), and the
W.T.A., “willingness to accept”, that is the minimuamount of money needed to make a seller
willing to relinquish the goods. Indeed, if the ambto be relinquished is excessive, a person miare
obtain the goods, while if the amount of moneyois $mall, the seller will not be willing to relinigt

the goods. Both the values depend on the buyeids satier's subjective appraisal of the goods
(utility). Moreover, if a buyer bought at a priaaler than W.T.P., he will have the better subjectiv
utility, and if a seller sold at a price greatearthiW.T.A., he should make a profit from the salgt th
exceeds the costs.

%46 N.E.BOARDMAN, Cost-benefit analysis, concepts and pragtidpper Saddle River, N.J., 2006.
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they prefer to incur costs later rather than sad®er in the light of this, more weight
must be given to earlier costs and benefits thiam tmes by applying a discount rate.

Since C.B.A. is based on money calculations, itdiegtion with reference to
risks could work only for cases of physical riskdich are likely to be scientifically
assessed. So, in the calculation of cost and leneith reference to synthetic
biology C.B.A. could be used only with respect te dype of risks (the probable and
uncertain physical risks).

As for the limits and problematic aspects of C.B.iAcan be said that the
model of cost-benefit analysis suffers from thedemcy of not taking into sufficient
account of how society, industry and technologyngeeover time. It focuses only on
monetary elements and does not consider the saoidl ethical aspects. Some
scholars, in particular, have criticized the asaigm of monetised value to
noneconomic things, such as the environment andahuliwes, stating that it is
immoral or unethical as it entails a commaodificatiof meaningful values and
entities that are not marketable by nattftedespite the fact that for economists this
is not a controversial isstf€ However, the question lies in whether a monetary
value be assigned to these elements, and in that é@veould, it would be very
difficult to be found and the margin of error wouldd enormous.

Furthermore, the use of cost-benefit analysis heen bcontested on the
grounds that, with reference to uncertain riske, dbst-benefit analysis is unable to
provide a clear answer, as it is not founded officefit informatiori*°. Since the
causal link between a harm and an activity may idddm, and the magnitude of a
harm may be impossible to estimate, some variabledbe cost—benefit equation
might be overlooked, or be assigned the wrong gallibus, the result of a cost—

benefit analysis may not show reality propefy Harrison has also underlined the

37 See EANDERSON Value in Ethics and Economidambridge, M.A., 1993.

38 K. Viscus|, Monetizing the Benefits of Risk and Environmenggwation,in Fordham Urban
Law Journa] 33, 2006, p. 1003. It must be specified that eatsts say that they do not assign value
to life itself, but to improved safety, health aredluction of risks.

39 See PSLovic, op.cit., p. 124; D.PeEARCE, Cost-benefit analysis and environmental pqliay
Oxford Review of Economic Policl4, 4, 1998J. ADAMS, Cost-benefit analysis: part of the problem,
not the solutionOxford, March 1995.

%50 3.ZANDER, The Application of the Precautionary Principle iratice, Cambridge, 2010, p. 23.
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peril of the avoidance in addressing importantasssuch as justice needs and the
interests of future generations

5.3.2. Risk-Benefit Analysis and its Limits.

Risk-benefit analysis (or risk-cost-benefit anaysstarts from the same
presumption as cost-benefit analysis: all consecggerof an action should be
identified and evaluated. However, risk-benefit lgsia does not aggregate all the
consequencé¥, and it specifically concentrates on the risk oifuation to its
related benefits. The approach tries to answerrt@ia question: “How safe is safe
enough?” in economic terms. Of course, the anabj@Es not try to reach a zero risk
situation, but to enucleate the level of acceptarfaesks which entails that benefits
are, however, more than costs.

With regards to synthetic biology, it can work oriity (physical) probable
risks, where the possible harms are identifiablé gnantifiable, according to the
measurements of “risk unit’, and “quality-adjustéfé year” (to calculate the
severity of harm).

After the calculation of the probability of occune of a harm, the cost of a
decision, a project or an undertaking upon soaeiygt be provided. It includes the
cost of all resources and a cost assigned to thsilgtity of harm that the activity
involves. The risk is obtained by estimating thetaf harm and by multiplying it by
the probability that the harm will occur. The sb@ast of the risk is included, that is
to say that the willingness of people to pay toidvisks of that type or how much
they will demand to accept them is taken into aotou

Finally, the risks are compared with benefits, amdy if the amount of
benefits clearly outweighs the amount of risks, #wtivity may be considered
acceptable. The value of a policy is measured byathounts that individuals are or

not willing to pay for its consequences (less tbstg that they would pay to avoid).

%1 M. HARRISON, Valuing the Future: the social discount rate in €benefit analysisVisiting
Researcher Paper, Canberra, 2010, p. 18 ff.

%2 R. ZECKHAUSER Measuring Risks and Benefits of Food Safety Dewssim Vanderbit Law
Review 539, 38, 1985, p. 543 ff.
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So, the main idea is to maximize “social profit’n &fficient choice is the one that
allocates resources so that it maximizes the gtlmdgs that people like and are
willing to pay for) and minimizes the harms (thintjgt people do not want and
would pay to avoid).

The criticism to risk-benefit analysis is similav the one that has been
presented in the previous section for C.B.A.. Imtipalar, the main contestation
pertains to the fact of dealing with society aswéatfirm and a market arena. Policy
makers should sometimes make decisions despiteoetorgrounds and take into
consideration some values such as safety and healtiyghts and interests of the
society that overcome any calculation of benefiid eosts and go beyond individual
preferences (such as the protection of human gignithe approach offers
guidance for political decisions, but it does nabyde an adequate basis for
reaching or for justifying those decisioffs® since a lot of political, legal, social
values cannot be evaluated in money terms andvagleet commodity.

Moreover, risk-benefit analysis allows the evalomtof the actions in terms
of maximization of benefits and minimization of e, despite the action is a safe,
healthy, sustainable one. It only takes into actdhe relative amount that people
would pay for the goods and for avoiding the harfifsus it concentrates only on
economic efficiency, not on other moral or ethicalues. The utilitarian thought is
dominant her&*. Therefore, the efficiency pursuit correspondshi® happiness one
and is meant as a seek for satisfaction of prefeenHowever, measuring
“happiness” or benefits to the society is not apd@rendeavour, since there are very
subjective “feelings” that seem too complex to gkdte in a scientific way.

Economists have struggled to measuring this typbkeoiefits and they have
taken inspiration from Pareto, in saying that ooea state is better than another, if
there is at least one person preferring the fortimen the latter. If the ones in favour
of a certain condition compensate the ones agatnsthe policy is justified.
However, this view entails some problems, as erplhiby Sagoff. Indeed, Pareto’s
principle, even if mitigated by the compensatioteruries to identify society’s

benefit as a whole, without considering the perbureav of each person or without

353 M. SaGoFF, Risk-Benefit Analysis in Decision Concerning PulSafety and HealthDubuque,
I.A., 1985, p. 2.
%4See).S.MILL, Utilitarianism (1863), London, 2008.
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making interpersonal comparisons of welfare antitias. In doing so, risk-benefit
analysis misunderstands a big point: it assumedsfteameone prefers one policy to
another, then the whole society will prefer thenfer. It also equates the preference
of something to its better value as if preferrimgngthing meant it is better than the
rest. As Hirschman proves, it is not so true thextgbe who have more things are
necessarily happi&t.

Furthermore, the deep focus on efficiency tendseiglect other purposes of

policies such as equity (i.e. a right distributmfrresources) and justice.

5.3.3. Risk Trade-Off Analysis and its Limits.

This procedure aims at identifying hidden risksjgheng risks against each
other and ranking them, in order to ensure maxirsafaty for the lowest cost. This
approach turns away from individual risks and gt®sards a holistic view of
thent>°. So, risks do not appear in isolation, like it slir risk-benefit analysis. The
removal, or targeting, of one risk may be accomgriy a “countervailing risk”,
which means thattke risk of an adverse outcome from a measurewhatintended
to address a target risR°". Here a “target risk” should be understood agittethat
is considered as the primary focus of risk-redudafigrts, while the “countervailing
risk” is the adverse risk that results from an\atiwhose purpose is to reduce the
target risk. The term “risk” here means any chaofcen adverse outcome to human
health, the quality of life, or the quality of emmiment. So, this approach refers to
physical and probable risks. Sdh& guiding idea behind risk trade-off analysis is
simple and intuitively appealing: regulations unien to minimize or eliminate
certain health risks often have the perverse effépromoting other risks. A serious
analysis of a regulation should therefore pay aitennot only to the regulation’s

primary effects in reducing the so-called targekribut also to the secondary effects

55 A.0. HIRSCHMAN, Shifting Involvements: Private Interest and Pullition, Princeton, N.J., 1982.
%% The concept of “risk-risk” was first explained inB. LAVE, The Strategy of Social Regulation:
Decision Frameworks for Policyashington, D.C., 1981. About risk trade off sé2 GRAHAM, J.B.
WEINER (EDS.), Risk versus Risk: Tradeoffs in Protecting Healtl #me Environmentiarvard, 1995;
R.L. KEENEY, Mortality Risks Induced by Economic ExpendityiasRisk Analysis10, 147, 1990; A.
WILDAVSKY , Searching for Safetyiscataway, N.J., 1988.

357 J.ZANDER, op.cit.,p. 26.
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of the regulation in calling forth “countervailingbr “ancillary” risks. In this way,
risk trade-off analysis promises a more rationatheique for the evaluation of
regulation»®>8,

Such a method allows the regulator to put soménefhidden consequences
of regulation, as well as non-regulation, on theugd. Once all the effects of
regulation are visible, the regulator can choosatvapproach to follow, aiming at
the way that best focuses on the overall risk lemetl not on the isolated risk. This
may include the ranking of risk-reducing policidfie ranking may be based upon
cost-effectiveness, but also on how best to ensuegall safety, regardless of the
Ccosts.

According to Rascoff and Revesz, at the core ofiletrade-off analysis lies
an important methodological flaw: the inattentian ancillary benefit§®. Indeed,
«risk trade-offs and ancillary benefits are simplynor images of each other. There

is no justification for privileging the former angnoring the lattes*®°.

5.3.4. Cost-Benefit Analysis in International Law.

An example of C.B.A. in the international law coxites given by the World
Charter for Nature, where there is the referencehto weighting of costs and
benefits, and to reverse the burden of proof, af@y the regulator and onto the
regulated party, in order to prove that the besedftthe proposed activity outweigh
the potential risks.

The Bruntland Report also looks at the environmiaim an economic

viewpoint.

%8 5.J. RascoFr R.L. REVESz, The Biases of Risk Trade-off Analysis: Towards tain
Environmental and Health-and-Safety RegulationThe University of Chicago Law Revie@9, 4,
Autumn 2002, p. 1765.

59 5,J RASCOFF, R.L. REVESZ, op.cit.,p. 1767-1768.

%0 bid., p. 1793.
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5.3.5. Cost-Benefit Analysis in European Union Law.

As it has been extensively discussed in the eadietion, in Europe there is a
non-binding reference to C.B.A. which is includedthe Communication on the
precautionary principle by the Commissidhn The principle of proportionality
(mentioned in art. 5 of the T.E.C.) contains theli@ation of some form of cost-
benefit analysis, although it is not defined onfiatised®*

The reference to art. 130 R (now art. 191 T.F.EHa&9 also lent support to
C.B.A..

More generally, as for the whole regulation andegognce of the policies of
E.U., the Protocol on application of the principled subsidiarity and
proportionality®® mentions the importance of necessity and of theuetion cost-
benefits before adopting any act.

C.B.A. is also quoted in reference to the risk eaibn phase indicated in the
“Mapping Guidelines” by Commission (2028} Indeed, the risk criteria on the
basis of which the significance of a risk is evéddainclude associated costs and
benefits, legal requirements, socioeconomic andr@mwiental factors, and concerns
of the stakeholders, etc.

In case-laws, the principle of proportionality isetclosest to C.B.A.. It
implies that the means to reach a purpose mustdequate and necessary, the
objective legitimate, and the choice goes uporidhst restrictive measure. So, when
enacting a measure, the E.U. Institutions shoulduatte the “cost-benefits” of that
measure. If they are opting for a precautionarysueain presence of risks, the only

role for the E.U. Court is to examine the validayd proportionality of the measure

itself*®,

%1 COM (2000) 1, cit., p. 18.

%2 See JJaNs, Proportionality Revisitedin Legal Issues of Economic Integratjo?7, 3, 2000, p.
239-265.

%% See0.J. C 306/2007.

%4 See footnote 178.

35 See C-453/03Joint Cases ABNA Ltd and Others v. Secretary ofeSiar Health and Food
Standards Agen¢yC-11/04,Fratelli Martini & C. SpA and Cargill Srl v. Ministro delle Politiche
Agricole e Forestali and Other€-194/04,Nederlandse Vereniging Diervoederindustrie (Nevedi)
Productschap Diervoeder.
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5.3.6. Cost-Benefit Analysis in the United StateSmerica.

In the U.S.A. the regulatory measures are usuakgqued by Regulatory
Impact AssessmentS, which include risk assessment, cost—benefit aiglyithe
motivated need for the proposed action by the ageand an examination of
alternative approaches. Risk trade-offs are alsidered, and there is a ranking of
risks in order of priority.

From 1946, the Administrative Procedure Act impasesany administration
the duty to evaluate their measures from the CBilatpaf view, so that any agency
uses this method to increase its accountability tanfdund its reasonableness. The
Office of Management and Budget has the role téevevhe regulatory proposafé
The last act, which asks the administrations tduata even in a retrospective mood
their choices, on the basis of benefits and castshe Executive Order 13, 563
(January 2011).

A meaningful demonstration of the application oB@\. is found in the U.S.
Supreme Court jurisprudence. It has indicatedals simply in the checking of the
«non arbitrary and capricious’®® choices enacted by the agencies, without having
the power of substituting the agency’s evaluatiathvits own. One of the most
recent decisions is the case Eritergy Corp. v. Riverkeeper Inavhere the U.S.
Supreme Court rejected a challenge to the EnviromsheProtection Agency
(E.P.A.)'s use of cost-benefit analysis in reguigtivater pollution by power plants.
The Court said that, even if C.B.A. was not imposedprovided by the law,
nevertheless it could not be considered as impliarbidden. Therefore, the E.P.A.
acted reasonably in weighing the costs and benaffitarious technologies when it

promulgated regulations under the Clean Water Act.

3¢ OFFICE OF MANAGEMENT AND BUDGET, Regulatory Analysis, Circular A-4 To the Heads of
Executive Agencies and Establishmeh#, September 2003, p. 2.

%7 See @FICE OF MANAGEMENT AND BUDGET, Guidelines and Discount Rates for Benefit-Cost
Analysis of Federal Programsiircular n. A-94 Revised, 390ctober 1992, Memorandum For Heads
Of Executive Departments And Establishments, gb:tMitww.whitehouse.gov/omb/circulars_a094
(last visited 28 January 2013).

8 CaseMotor Vehicle Mfrs. Ass’n v. State Farm Mut. Lifestirance Company63 United States
Reports 29, 42-43 (1983).
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5.3.7. Cost-Benefit Analysis in the United Kingdom.

The first application of C.B.A. in U.K. happened time field of transport§®
and the environment, because of the influence ohand Report®.

U.K. Governments acts emphasise the utility of -testefit and risk-trade off
analysis, and the importance of involving the gahpublic in the decision-making
process. The 1990 White Papeffhfs Common Inheritant&, where P.P. is
associated with cost-benefit analysis, is very rirgdnl. This approach is confirmed
by 1995 Environment Act, where the Environment Ageis charged with the role
of considering the costs and benefits of its asfign

5.3.8. Cost-Benefit Analysis in Italy.

In Italy, the first reference to the cost-benefialysis has been offered by the

Law n. 50/1999, and it is aimed at the simplifioatiof nhorms and procedures. In
particular, art. 3 establishes the “Nucleus for ienplification of norms and
procedures”, which must be composed of experts.BfAC Moreover, the Analysis
of the Impact of Regulation (A.l.R.) has been inmgzbso all the administration, as
well as to the independent authoritiés There are some specific legislation which
refers to C.B.A., such as in the sector of usagbydfo resources (with regards to
the use of water, the costs of management, thepfar the cession of the resource),
that gives application to Directive 2000/60/EC.

The Constitutional Court has expressly mentioned @B.A. in some
rulings: n. 482/1995 and n. 401/2007.

The first one is concerned with the presumed \imaby the Italian State of
the sphere of competence recognised to Regionkeirsiibject of “public works”

%9 See HGHWAY AGENCY, Economic Assessment of Road Schemes: COBA Mamaél, 13 of

Design Manual for Roads and Bridges, London, 1997.

370 For deepening this issues, seeABARCE, Cost-Benefit Analysis and Environmental Pqlizy

Oxford Review of Economic Polici4, 4, 1998, p. 84-100.

371 WHITE PAPER, This Common Inheritance: A Britain’s Environmen®@irategy presented to
Parliament, September 1990, HMSO, Cm 1200.

372 See alsoH.M. TREASURY, Managing Risks to the Public: Appraisal Guidanc2005, at

http://www.hm-treasury.gov.uk/consult_greenbookedtitm (last visited 28January 2013).

¥ See |. 22/2003 and 262/2005.

107



CHAPTERII

(with regards to law 109/1994F. It makes reference to C.B.A. in the part in whiich
states that the need of the subject of “public \wbrik to determine what public
works can really be realized on the basis of fir@mesources and “according to an
order of priority that is based upon the evaluatibrcosts and benefits”. The Court,
beyond the specifithema decidendunobserves the importance of C.B.A. in the
phase of project and realization of public policies

The second ruling is again a case about the comgeteamong State and
Regions, and it retakes into account the sameiples; by stating that the subject of
“protection of competition (among enterprises)” lutes any intervention of
regulation for ensuring competition and for solvsipation of unbalance of it. Both
the aims of the regulation must include a propds.&., and must be based upon

proportionality and reasonableness.

5.4. The Proactionary Principle and its Limits.

The proactionary perspective supports the idea ttheatemerging science
and technology should be considered safe, econdlynaesirable and intrinsically
good unless and until it is shown to be otherwigleich means that the burden of
proof is on those who want to slow down a givea Gifiresearch®”®.

The proactionary principfé® is an ethical principle, elaborated as part of
extropic philosophy by Extropy Institute, whichagranshumanist organization that
deals with meeting the technology-driven challengesl opportunities of the
future®””. Its vision is founded upon the following points:

(1) freedom to innovate, i.e. the need to protelce tfreedom to
experimentation, progress and innovation, meantriigal to future survival and

well-being, so that to allow technology to flourigiather than limiting its potential

37 More precisely, the Regions stated that the Gowem regulations invaded the sphere of
competence provided to Regions at the light ofdtaConstitution (art. 117).

375 E. PARENS, J. JOHNSTON J.MOSES Ethical issues in Synthetic Biology. An overviewhefdebates,

in SYNTHETIC BIOLOGM. 3, June 2009, p. 18.

3% See, M. MoORE The Proactionary Principle 2d"  July 2005, at
http://www.maxmore.com/proactionary.htm (last \&si28’ January 2013).

3" See http://www.extropy.org/ (last visited8anuary 2013).
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with an overcautious, precautionary approach. tivde that theburden of proof
therefore belongs to those who propose restrictigasures;

(2) objectivity: the necessity to use a decisioncpss that is objective,
structured, and explicit, through evaluating risksording to available science, and
not through emotionally shaped perceptions, adgpakplicit forecasting processes,
reducing biases by selecting disinterested expéstsusing the devil's advocate
procedure with judgmental methods, and by usingitiagd procedures such as
review panels;

(3) comprehensiveness: the focus must be given uglbnreasonable
alternative actions, including no action, and take account the costs and risks of
all the options;

(4) openness/transparency: the mood of takingantmunt the interests of all
potentially affected parties, and keeping the pseagen to input from those parties;

(5) simplicity referring to the methods to adopt flee evaluation;

(6) Triage: the priority must be for amelioratingden and proven threats to
human health and environmental quality over aciigginst hypothetical risks;

(7) Symmetrical treatment to technological andatural risks;

(8) Proportionality: it means to adopt restrictmeasures only if the potential
impact of an activity has both significant probapind severity. If the activity also
generates benefits, it is necessary to discounimpacts according to the feasibility
of adapting to the adverse effects;

(9) prioritize (prioritization): the priority mudie assigned to risks to human
and other intelligent life over risks to other sies¢ to non-lethal threats to human
health priority over threats limited to the envinoent; to immediate threats over
distant threats; to more certain over less certhineats, and to irreversible or
persistent impacts over transient impacts;

(10) renew and refresh: revision of the decisiomsin the future the
conditions may have changed significantly.

The proactionary principle is founded on the ideat,t historically, all the
most important technological innovations and tle@nsequences were not so well
understood at the moment of their invention, bute$earch was impeded, they

would have never been realized and promoted humagrgss. So, this approach
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encourages the aggressive pursuit of technologiaaige, leaving “doors” open to it
and insisting that the best way to learn is throegberimentation (empiric way) and
not through thinkinga priori about something, i.e. making a decision without
actually taking any action.

What the enthusiasts of this approach fear is th#igp scepticism that can
slow down the progress: that's why they considgksias irrational fears and support
the education of the public opinion.

The proactionary principle is quoted in cases oysptal risks and non-
physical concerns. Indeed, in the first case, tisagtionary approach could be used
with reference to uncertain and probable risksingathat until a proof or a very
deep suspicion that a technology could give risa gerious harm is not produced,
the technology should go on; with regards to noysmal concerns, it suggests that
the natural world should be seen as a chattebiangs to human beings and that it
could be freely modified with the intellectual ahdman mind. Thus, no limits to
research should be fixed, and the moral, econmoumal issues are secondary.

Even if a lot of the aspects considered by the giro@ary principle cannot
be neglected and may be relevant in a managemensksf the peril is that the
proactionary principle could slide into extreme ifoss, that are the opposite - but
in the end, identical — to the ones mentioned Hergrecautionary principle. In fact,
if assumed in its extreme version, the proactionaimyciple is against regulation in
any sense and would permit a complete opennedsutiainy limit, to technological
development.

Furthermore, the reference to the aforementionattmenefit analysis is not
so feasible in a lot of situations, as quantifyiegonomically) the value of some
goods seems to be very hard. With reference to teeWwnologies, the risks and
benefits are not completely known and are too uateto be possible to evaluate
them under a cost-benefit analysis. As mentionedipusly, it is especially difficult
to quantify long-term risks, as that would neediscalint which is not morally
acceptable (for example, discounting the valueutdire livesj’®. So, although the
importance of weighing benefits and risks should be underestimated, the

centrality given to the economical analysis appsarsetimes problematical and not

378 D.A. KYSAR, Climate Change, Cultural Transformation, and Confnesive Rationalityin B.C.
Environmental Affairs Law Revie®], 555, 2004, p. 578.
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working. It should also be considered that somedgpsuch as the environment or
life or health are valued in different ways, acdogdto the different perceptioffs

In addition, it could be specified that, for examph synthetic biology, the possible
applications are heterogeneous and numerous, seubia economic analysis should
be conducted in a differentiated way, accordingaty single application, tkus
overwhelming available risk management resoust&s

5.4.1. The Application of the Proactionary Prin@pl

Since the proactionary principle has been elabdratdy in recent years at
the philosophical level, at present its applicationstatutory regulations and its
reference in case-law is not visible.

However, the approach followed by W.T.O. AppellaBody at the
international level and by U.S. Supreme Court ang. Ukgislation appear, in some
cases, very close to the proactionary approaclhpitdegroaction is not mentioned
explicitly as a principle. In the U.S.A., in padlar, the fears for introduction of new
technologies are less than in Europe, where thesdRd®vs a meaningful role. So, in
general, the approach that is followed in the U.SsAmore a proactionary than a
precautionary one. Moreover, when the different i@o(for example, the Italian
Constitutional Courts) make references to the gslacf proportionality and to the
one of reasonableness to evaluate the legislatrtice in cases of scientific
uncertainty, they show to adopt a sort of proaetignapproach, whereby new
developments should be considered safe unlessrdihgnoven otherwise.

With respect to the application of the proactionapproach, therefore, | refer
to most of the considerations that | formulatethe subsection about C.B.A..

379 C.R. IINSTEIN, Laws Of Fearcit., p. 131.

30 G.E. MARCHANT, D.J. SYLVESTER, K.W. ABBOTT, Risk Management Principles for
Nanotechnology at http://www.law.upenn.edu/academics/institutspilation/papers/MarchantRisk
ManagementPrinciples.pdf, p. 5 (last visited' 28nuary 2013).
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6. The “Risk and Concern Communication” within Syatic Biology.

After the long excursus concerning the possiblaitgmis that have been
adopted so far in the phase of “risk managemeh#,last phase of the traditional
model to be examined is the phase of “risk commatitn”.

In my view, this phase should also be grounded mudent vigilancé In
particular, the stakeholders should opt for a jdoipeocess between themselves and
establish a regular control of the state of teobgwlthrough the continuous
communication between actors and recipients of hgfit biology, so that to
generate legitimacy and accountability of new tetbgies, and, among the society,
a trust towards them.

Therefore, it is useful to implement in any phakesk governance aseries
of interactions among scientists, professionals agmhineers developing the
technology, policymakers and regulators involvdatheg in promoting science and
innovation, or in regulating its products; and eiins and advocacy groups with
concerns, either positive or negative, about thelications of the technology
concernes®®’,

So, the communication is in reality not the lasdl &inal phase of the process,
but an ongoing procedure that connotes the ana$ysice the beginning. Indeed,
only through the progressive exchange of data,dination, feedback from the all
stakeholders involved a “good” analysis of risksl @oncerns of synthetic biology
could be conducted. A “good” risk and concern comioation determines a “good”
diffusion of science and technology. The divulgataf scientific and technological
progress is part of an ambitious project of sootaperation, oriented in promoting a
general access to knowledge and culture. If pursoea responsible way, it can
avoid situations of hostility towards new technaésgby public, due to a lack of
information (cognitive deficit) and/or to a wrongrpeption of risks, because of the
weakness of mechanisms of social control of teaygie$, supervision and reports of
accidents.

Some mistakes arising from the means of commupitcatiay alter public
perception. For example, a wrongly transmitted mgsshat is too much simplified

%1 3ee IRGCRIsk Governance for Synthetic Biolp@eneva, 2009, p. 16.
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or too much focused on irrational fears or emoticaspects could determine the
social refusal of a new technology. So, it is neaeg that the networks of
communication avoid distortions, irrationalitiesdaideological falls, through the
mechanisms of social transparency, and the invadwenof stakeholders in
participating to debates about risks and conflaftssalues with respect to a new
technology, such as synthetic biology.

In a nutshell, such “risk and concern communicdtimase, if based on the
ongoing interaction with all the stakeholders, shothe importance of the
“democratization” of access to scientific progresmsq it is the most suitable way to
escape from any kind of ignorance, fanatism, dogmmatand superstition as

pertaining to new technologies.

7. Summarising: the Suitable Model of Governancgyoithetic Biology.

As it has been established thus far, and summgrisimat has been said, in
the face of physical risks and non-physical congetine most rational approach to
adopt in the context of synthetic biology appeavsbe the one of prudent
vigilancé'.

It gives attention to both the categories, i.@ldeés not neglect the relevance
of social, ethical, legal, environmental and poétivalues that are usually avoided
by cost-benefit and risk-benefit analysis. It pd®s to start from an assessment of
both concerns and benefits of synthetic biologystlassembling all the possible
knowledge through a constant research that is going and periodically revised
process, to be conducted by taking into accountitierests of all potentially
“victims” of risks and by involving public societgnd private companies, in
accordance with anetwork of interests®. Indeed, it is relevant to take into
consideration all the stakeholders in a democrapen and transparent manner such
as for the weak precautionary principle or the pdural version of it or the

proactionary principle. Therefore, the comprehemsiof concerns should be

%2 M.A. EISNER, Institutional Evolution or Intelligent Design? Cdnscting a Regulation for
Nanotechnologyin C.J. B> SSo(ED.), Governing Uncertainty: Environmental Regulatiorttie Age of
NanotechnologyWashington, D.C., London, 2010.
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discussed both within enterprises and into a publiem accessible to everyone, in
the name of a culture of dialogue and exchange putblic opinion, as controlling
the consequences of scientific and technologicadn@ss cannot be the sole concern
of economic players or associations. Moreover, desessment cannot avoid the
ancillary benefits or risks that are not taken iotmsideration by the risk trade-off
analysis, trying to offer a whole and integral ersiof the situation and possible
outcomes when deciding about whether introducingatra new technology. So, the
approach is a proactionary one, in the sense oighgioactionary with reference to
research about the risks and in the search fodeguate management of them.

With respect to the managemenprudent vigilancé entails a dynamic,
iterative, cooperative, reflexive and incremenggraachi®® in the decision-making
process. Such approach shows, then, the optioa fwoportional set of actions, i.e.
actions that could be proportional to the poterttaims, with the consideration of
positive and negative consequences and with arssmesat of the implications of
both action and inaction. Therefore, “appropriagsiias linked to the principle of
proportionality that helps to balance differenenatsts at stake (such as freedom of
research and public security reasons), so as tbdmequilibrium between means
and aims, and choosing the necessary measuresdbngl with risks in the respect
of human dignity, right to environment, individuéberties. Such a proportionality
corresponds totke famous toxicology admonition of Paracelsus:dbse makes the
poison®®* thus a measure implemented at a certain levebisnegative, and not
excessive. The proportionality principle reminds afsthe weak version of the
precautionary principle and, moreover, it is thelenlying concept for cost-benefit
analysis.

With regards to the phase of risk and concern conmication, the model
suggests a continuous involvement of all stakelsld®ng all the phases.

Analysing the aspects of the relationship amomgident vigilancé and the
other models of governance with risks, it emergpas €.B.A. is not denied, but it is

elaborated in a comprehensive sense, thus withentigsing some elements in the

383 See, for example, [PADDOCK, Keeping pace with nanotechnology: a proposal foea approach
to environmental accountabilityn Environmental Law Reporte86,2006, p. 10943-10952.

%4 C. STARR, Being Cautious About Precautionary Principleén Electric Perspectives
November/December 2003, p. 56-62.
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understanding of the whole situation (including #ie primary and secondary
benefits, risks, costs of risks, costs for mitiggtior regulating the risks, costs for
inaction). Instead, the appeal to cost-benefit ymislis excluded, if some non-
economic and non marketable values are at stakat ¢east C.B.A. should be
integrated with the attention upon ethical, legayironmental, political and social
issued®. Furthermore, when particular products pose theoretical risks matt
empirically-established ones; when any adverseiffi@ould likely occur only in the
relatively distant future; and when the link betwee product and any distant
adverse effects could well escape notice, or adtiée difficult to establish as a
matter of “but for” causatiom>®°, so when calculations are not possible, thus @ su
cases the precautionary measures (in a weak sersg)come at stake and can
«correct an imbalance between our perception ofdbsts of regulatory action and
our understanding and consideration of the costsegfilatory inactio®®®’. These
measures must be intended as an intervention ian@gvtowards some risks, by
taking into account the social, ethical, politidagal, environmental values at stake,
by balancing interests and rights, and by choodiogyvever, provisional measures
that can vary in future at the light of new sciBatiliscoveries.

The framing of prudent vigilancé also deals with the vagueness problems
of the precautionary principle. First of all, iteknot put into contrast the traditional
risk analysis with the precautionary one. Insté2ldarnley, the then president of the
Society for Risk Analysis, declared in 1999thex precautionary principle is
threatening to take the place of risk analysis laes lbasis for regulatory decision
making in a number of places, particularly in EuesP®, by underling that risk
analysis is threatened by a serious, growing, antirisk-analysentiment that is
challenging the legitimacy of science in generad aisk analysis in particular [...].

And what is it being replaced with? The so-calledcputionary principle or the

%5 This approach is defined E3LS approach by Calgatygem Group (see
http://2008.igem.org/Team:Calgary_Ethics, lastteii28" January 2013).

36D A. DANA, The Contextual Rationality of the Precautionaryrieiple, in Northwestern University
School of Law, Northwestern University School oil%cholarly Commons, Faculty Working Papers,
Paper 195, 2009, at http://scholarlycommons.lavitnegstern.edu/facultyworkingpapers/195, p. 19
(last visited 28 January 2013).

%7 |bid., p. 33.

38 G.CHARLNEY, President’s messagi RISK Newsletterl9, 2, 1999.
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“better-safe-than-sorry” approacht®®. With this view, risk analysis - the practice of
using science to draw conclusions about the libelththat something harmful will
happen - is put into opposition with the precawiynapproach, since the latter
cannot find an agreement with a scientific approtxirisk assessment and risk
management.

In response to this criticism, the approach suggeby the U.S. Presidential
Commission makes the precaution work within thetgpat of the traditional risk
assessment, management and communication. Thel@ashnot consist of adopting
the rigid and strict strong P.P. that leads nowharéhe one at stake in cases of mere
hypothetical risks. It also does not adopt the asleng for whatever scientific basis
in the risk assessment phase for justifying theothiction of precautionary measures
in the risk management context. This is becauséstheng” version of P.P., as seen,
would lead to the complete block of research. Meeeothe mere suspect of risk
(even not scientifically grounded) for legitimisirthe adoption of precautionary
measures would lead to a general stagnation oViesi, and, thirdly, even the
necessity of anchoring the P.P. to a scientifiegsb@nucleated in the risk assessment
phase that demonstrates the existence of risk sriantific way) could have
problematic facets. As a matter of fact, givingyalence to science and affirming
that whatever scientific opinion that shows thestnce of risk is sufficient for
triggering the application of P.P. means to givierste a preeminent role over the
policy phase (so using P.P. as an instrument fgoadiéicization). On the contrary, it
could push policy makers to look for scientific isa@ minority one as well) in order
to found whatever political choice, and in this edsP. would mould as a mere
political instrument, and as an means for justiywhatever decision that needed to
be made.

In order to avoid all these problematic issues,“fhreident vigilancé shapes
P.P. as a “guideline”, as a criterion of methocheatthan as a strict and rigid
principle. P.P. ought to be used in a flexible wagmitting calculations, flexibility,
ongoing research, so as to adopt measures thagrateded on the scientific
knowledge of risks but without forgetting the ecomno, social, political, ethical
aspects (so that the scientific paradigm is notdibrminant one). These measures are

%89 G. CHARLNEY, 1999 Annual meeting: Past President’'s message:aistysis under firgin RISK
Newsletter20, 3, 2000.
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also periodically revised and modified, if requireg the new development of
science and by other non-scientific instances, amdin line with suitability and
proportionality principles.

So, the prudent vigilancé model seeks to “throw a bridge” between a
science that is uncertain and incomplete and atlheaw is called upon to regulate
situations of risk itself and is uncertain at tlaeng time. Thus the model poses itself
at the border of scientific evaluation and politidescretional choices. It considers
all the approaches as integrated and complementargne another. The result
consists of the adoption of a framework of goveoeathat could really be able to
pursue the innovation and progress of scienceestthblogy without prejudicing the
protection, the safety, the security, the valuepe@dple, the environment, and the
society.

Certainly, a certain level of vagueness about whaasures to adopt still
remains and the risk of dependence upon the dasisiad conclusions reached by
the majority (in a democratic sense) — so that ®etma dictatorship of the
majority», as Tocqueville statél - is a tangible one. In order to anchor the
decisions about how to tackle risks that arise friew technologies, the following
means are required to be followed: (a) referringdientific and numerical data when
possible (even if those data are, by definitionvenecomplete and full, and are
subject to continuous revision), thus avoiding taken the fears and irrationalities
prevail, (b) looking for a balance between concebenefits, interests, values and
rights, (c) taking into account non-quantifiablgp@sts such as legal, social, ethical,
political issues (so that scientific paradigm ist tbe prevalent one), and (d)
involving all the stakeholders in the field. Allebe means can represent a rational
“antibody” to the criticism of vagueness and madjodomain, that, however, any
decision tool shows. They can also be a valid tedy” to the risk that the pre-
eminence of the scientific paradigm could eliminabene actors from intervening,

by making prevail the sole scientific community.

390 See ADE TOCQUEVILLE, Democracy in Americ§l835-1840), New York, 2000.
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PART 1I: WHO SHOULD BE IN CHARGE OF ADOPTING THE CHOSEN
MODEL OF GOVERNANCE, AND IN WHICH WAY?

After showing that, in my opinion, the best wayapproach the risks and
concerns of synthetic biology is based gmutent vigilancg the question which
then arises is about who should have to apply aunledel and in which way.

The problem is about actors and sources of law.

With regards to the subject called upon for thedpobion of rules and
policies in line with the prudent vigilancémodel, the alternatives could be:

(1) the legislator (or government in a broad sertea) should enforce to
“prudent vigilancé and adopt such a perspective while regulatingrsstic biology,
i.e. enacting regulations that demonstrate thisaggh (“top down” and “hard law”
source);

(2) the scientific community and its professionadies, giving themselves
their own set of rules (“bottom up” and “soft lagdurce).

Moreover, the questions that originate here arew(@@ther the regulatory
instruments (hard law and soft law) are mutuallyclesive, or (b) can these
regulatory instruments integrate each other ommther one prevails and the other
Is residual and subsidiary.

Thus, if the “hard law” model is the prevalent riegary means, a closed
system emerges and no other actor but the legisdpfmears as the competent one to
intervene in the regulation matter with the statysource.

However, in the hypothesis that “hard law” is nuo¢ proper mode to follow,
the involvement of other actors than the legislatod the usage of other sources of
law than statutes emerge.

Beyond considering the “pure” top down and bottom approaches as
mutually exclusive, there is a “hybrid or mixed retdcharacterised by the
engagement of many actors (stakeholders and thkcpob) and the mixture or
integration of different sources.

The table below summarizes the options with regaydle decision-making

process.
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ACTORS INSTRUMENTS FOR ACHIEVING
POLICY
Top down (government) Hard law
Bottom up (scientific community) Soft law
Hybrid or mixed model Engagement approach and mexbid
sources

Then, with reference to the role of enforcementersight, control (and
eventual sanctioning) of the rules, this role cdagdconferred 5%

(1) judges through case-law, in which they condyetealize a balance of
rights;

(2) governmental agencies;

(3) an independent and professional body (such lasdg of representatives
of scientific community);

(4) a multi-stakeholders’ body including ethicakientific, government,
social components (such as ethical and bioetharahaittees).

Also in this ambit of enforcement, oversight, cohand sanctioning of rules,
the three aforementioned subjects could be coresid@) as mutually exclusive, or
(b) integrating each other.

The table below summarizes the options for the reefaent, oversight and

control phase.

ACTORS INSTRUMENTS FOR EXERCISING
ENFORCEMENT,OVERSIGHT, AND
CONTROL
Judges Case law
Governmental Agencies Administrative law
Independent and Professional Body Autonomous seteafsures
Multi-stakeholders’ Body Autonomous set of measures
Hybrid or mixed model Integration of all the mechsans

As per the organization of discussion in part g thrganization of this I
section will start by showing which model couldthe best one, and then compare it
with other solutions that have been suggested dating with risks and concerns of

synthetic biology.

391 gee, for some of the suggested alternatives, traehproposed by Penasa FBNASA, The Need
for a Procedural Approach to Human Embryonic Steell Research: An Emerging Regulatory
Model within EU,in Dilemata,n. 7, 2011, p. 39-55).
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8. The “Prudent Vigilance” and Decision-Making Rmss.

8.1. The Shift from “Government” to “Governance”.

As formulated in the previous section, the mostable model for tackling
with synthetic biology is the one governed kyruddent vigilancé This approach
shapes the “actors” and “sources of law” issueswali. Indeed, the prudent
vigilanc€ model leads to opt for a governance in which thiEaw” and “soft law”
are not one opposite to each other, but rather ititegrate reciprocally. The actors
are not only the institutions, but they include tkeientific community, the
stakeholders and the general public who are algohiad in the “engagement”
approach.

Traditionally, the role of regulation and of chawgior adopting of a policy is
associated with the “government” in a large sefdes means thattke official
institutions for governing®®? use the traditional source of “hard law” (binding
legislative source). The increase of uncertaintgksr and concerns in the new
emerging technologies have brought to alter thaittcaal landscape. In this sense,
the contribution of S.T.S. studies (Science, Tetdmpand Society studiesy is a
meaningful one. In fact, since the growth of sceeand technology pervades society,
a new concept of “law” that takes into account sbeial requests and that does not
limit itself to institutions is needed. The law ca simply be a system of norms
with technical contents, or the fruit of politicdleterminations and deliberative
processes, made out by political bodies that emaggjulation, approve it and make it

binding. The law has to tackle with the uncerta@stiemerging from the intersection

%92 H. SHIROYAMA, Governance of Science and Technology. Innovatiah Sutiety paper prepared
for the IIPS Symposium on Globalization and Jap&@t#&ence and Technology Strategy, 2007, at
http://www.iips.org/07tech/07techShiroyama.pdf (haisited 28' January 2013).

393 5TS studies are, in brief, the study of how sogalitical, and cultural values affect science and
technology, and how these, vice versa, affect sggmlitics and culture. The main representatioks
this area are MacKenzie and Wajcn{@n MACKENZIE, J. WAJCMAN (EDS.), The Social Shaping of
Technology: How the Refrigerator Got Its Hum, Milt6eynesNew York, 1999), Bijker, Hughes
and Pinch (W.BUKER, T. HUGHES T. PINCH (EDS.), The Social Construction of Technological
Systems: New Directions in the Sociology and Hystfr TechnologyCambridge, M.A., London,
1987), Fuller (SFULLER, Philosophy, rhetoric, and the end of knowledge: btming of science and
technology studiesMadison, WI, 1993). See also BSANOFF, G. MARKLE, J. PETERSEN T. PINCH
(EDS.), Handbook of Science and Technology Stydiesusand Oaks, C.A., 1994.
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and interaction among different actors and stakddrs| such as the scientific
community and the public.

The concept of “governance” should not be seen @sgbopposite to
“government”, i.e. to be understood as encompassing a wide range of systems
including the customs of society and markets — twa outside the official
institutions of governmenyt thus referred totke whole range of institutions and
relationships involved in the process of governifand] self-organising, inter-
organizational networks®%. Under this perspective “government” and “govenein
are opposing forces, since the former refers teeeakcthical and vertical structure,
while the latter admits horizontal and multi-stasdelers’ involvement, and must be
connected to the growing incapacity of the Stateegpond to dynamic processes of
policy making®.

In my opinion, and in line with Caporaso, | belighat it is preferable not to
see “government” and “governance” as opposing telnssead, we should conceive
the latter as the process of governing; collective problem sajvin the public

realm»>%°

. i.e. intending it as a broad categBfy a continuum that goes from
hierarchy, to co-governance, to self-governaficéncluding even the government
option, as one of the possible options for govermaw technologies, together with
other social structures such as markets, commanitietworks that coordinate in a
non-hierarchical way. However, trying to combine tiwo views of governance, it
could be said that a narrow notion of governanéerseo just the non-hierarchical
coordination between public and private actorsthenone hand, and among private

actors only, on the other, in the setting and irm@etation of norms and rules for the

394 R.A.W. RHODES Understanding Governance: Policy Networks, GovecearReflexivity and
Accountability, Buckingham, 1997. See also R.A\RHODES The New Governance: Governing
Without Governmentn Political Studies 1996, XLIV, p. 652—-667.

3% |n line with this view, see SchmitterGevernance can be defined as an arrangement foingak
binding decisions that engages a multiplicity ofitmally independent but otherwise interdependent
actors — private and public - at different levelsterritorial aggregation in more or less continuou
negotiation/deliberation implementation [...] that e not assert a stable hierarchy of political
authority to any of these level§P. SHMITTER, Neo-functionalismjn A. WIENER, T. DIEZ (EDS)),
European Integration Theor¥xford, 1994, p. 49).

39 3.CAPORASQ The EU and forms of statim Journal of Common Market Studjest, 1, 1996, p. 32.
397 F.W. SHARPR, Games real actors could play: positive and negativerdination in embedded
negotiationsin Journal of Theoretical Politic®, 1994, p. 27-53.

3% G. MARKS, F.W. SCHARPF, P. SCHMITTER, W. STREEK, Governance in the European Unjon
London, 1996.
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provision of public goods and services, while addrgovernance includes different
ways of acting (institutional and non).

The concept of governanicereshapes and redesigns the relationship between
the State and citizens. The social contract thakeaathe beginning of our society
according to Thomas Hobbes and others is compleddlyilt, as the State is pushed
to involve citizens in scientific decisions, to ate (and try to maintain) a public trust
about science and technology, to keep the citizgiosmed about the evolution of
new technologies, and to cooperate with stakehs'tfer

In conclusion, the model opfudent vigilancé opts for the mentioned broad
notion of governance, so as to produce a new memteiling a more collaborative,
flexible, multi-stakeholder regulatory process amelvelopment, that makes the
respective “top down” and “bottom up” proceduresxist. Hence, there is an active
mobilization of the public in science risk assesstnaisk management and
communication, and political actorsia longer refer to top down decision-making.

Instead [...] they are talking about interdependeneetworks and partnershig§™.

8.2. The “Regulatory Parsimony” and “Democratic Oletration”.

Two of the subprinciples of thefudent vigilancé model explained by the
US Presidential Commission must be quoted now vatipect to the “actors” and
“source of law” issues.

In particular, as a corollary to the principle ‘ohtellectual freedom and
responsibility, the Commission endorsed a principle cédulatory parsimony rec-
ommending only as much oversight as is truly nexrgs® ensure justice, fairness,
security, and safety while pursuing the public goddis is meant to be a sort of
“compromise” among the temptation to enact lotwdés to stifle innovation on the

%9t is used in an economic and managerial sensa, pmlitologic one (such as in this context) to
mean a new way of intending “democracy”, in pattcun reference to the relationship among
science, law and society (see M.TALLACCHINI, Democrazia come terapia: la governance tra
medicina e societan Notizie di POLITEIAXXII, 81, 2006, p. 15-26).

400 5eeM.C. TALLACCHINI, Politica della scienza e diritto: epistemologia kldentitd europea in
M.C. TALLACCHINI, R. DOUBLEDAY (EDS.), Introduction to Notizie di POLITEIA. Politica della
scienza e diritto. Il rapporto tra istituzioni, esqi e pubblico nelle biotecnologig, 62, 2001.

401 E MALI, Bringing converging technologies closer to civicisty: the role of the precautionary
principle, in Innovation. The European Journal of Social ScieResearch22, 1, March 2009, p. 57.
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basis of uncertainty and fear of the unknown, amel laissez faire” approach.
Indeed, statutory means may inhibit the distributiof new benefits, and be
counterproductive to security and safety by prewmgntesearchers from developing
effective safeguards. However, a total freedom afoa, avoiding any kind of

regulation can be negative and entail many molks resxd problems than what it
currently possesses.

In addition, the principle ofdemocratic deliberatichshould be mentioned.
It expressesan approach to collaborative decision-making thatbeaces respectful
debate of opposing views and active participatigrcitizens. It calls for individuals
and their representatives to work toward agreememienever possible and to
maintain mutual respect when it is R8E. At the core of the democratic deliberation
is an ongoing, public exchange of ideas, a proadsactive deliberation, the
promotion of debate, thus encouraging participaotadopt a societal perspective
over individual interests.

This principle must be implemented in the assestmbase of emerging
technologies, since the gathering together of fifferdnt actors and stakeholders
allows the understanding of all the possible bésafi science and society, coupled
with the comprehension of concerns and risks aeddibcovery of whakinds of
remedies are thereby triggered.

In view of the uncertainty, the ongoing review ofience, the broad
engagement and the open and well-informed dialogueong the scientific
community, policy-makers, and the citizenry are fulséor fostering progress,
without forgetting the attention to the possiblskg® In absence of this, public
support would lack and the knowledge about the whwménefit landscape, the
interests at stake, and the concerns would be ipl=ie

So, ¢he emergent stage, in particular, with a high degof uncertainty and

a low degree of attachment to a status quo, casgrea unique opportunity to bring

402 A, GUTMANN, TheEthics of Synthetic Biology: Guiding Principles merging Technologies
Hastings Center Repod]l1, 4, 2011, p. 19.

403 With regards to the necessity of involving the lmubn the construction of rules for new
technologies, see ARRWIN, Constructing the scientific citizen: science andmderacy in the
biosciencesin Public Understanding of SciencH), 2001, p. 1-18.
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together diverse stakeholders to produce a collabee governance system rather
than a resource draining adversarial battf&”*

The same view of the U.S. Presidential Commissionshared by the
European Union. Since 208 there underlines the necessity for the public
authorities to ensure the plurality of perspectivéee intervention of scientific
experts, the involvement of stakeholders and puldticthe evaluation and
management of risks and concerns of new techndpujighe light of a “responsible
science”. So, U.S. and E.U. go forward in the salinection, opting for a model
where scientific expertise and citizens work togettor the governance of science.
Thus a redistribution of powers, knowledge andsaecurs.

8.3. The “Prudent Vigilance” between Actors and @es of Law (in the Decision-
Making Process).

The ongoing process of attention towards syntHattogy requires a lot of
the actors to be involved and the integration anaifigrent sources of law.

This section offers a summary and the reframintgpefprevious observations:

(1) the “hard law” enacted by the legislator thatsmoperate according to a
regulatory parsimony. Such a legislator can worktheg international, national,
European level. It is useful to consider that, sitite field of synthetic biology is an
international enterprise that has global effects,irdernational (i.e. national and
transnational) coordination is required. Some autlsuggest the assignment of a
regulatory role to an international body, compostktading scientists in the field of
synthetic biology in addition to an ethical, indigtand governmental component.
Thus, a legislator would become an heterogenedyeduthat could really represent
the interests of &ff°

Such legislator (i.e. institutional bodies) shoblkl responsible in the giving

of the general rules and principles, and in buddimem, the intervention of technical

404G, MANDEL, op. cit, p. 76.

0% See the BMMISSION OF THE EUROPEAN COMMUNITIES, Plan Science and Societg001, and
European Governance. A White Pag€OM(2001) 428 final).

408 3. ANDERSON N. STRELKOWA, G-B. STAN, T. DOUGLAS, J. SAVULESCU, M. BARAHONA, A.
PAPACHRISTODOULOY Op. cit.,p.589.
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bodies, stakeholders and experts is desirable gtiomlved in the “engagement
approach”). Indeed, the legislator should take iatmount all the needs of the
involved parties and the scientific elements dtestahus, the law must recognise the
expertise role in the decision-making process,naketined by Italian Constitutional
Court®”. The experts’ opinions have a binding force wittfie legislative process,
and they can also enjoy a “resencaminpetence” in determining scientific content of
some activities.

(2) the “soft law”, meant as the standards of ba&hay the 4egal tools
working on the basis of voluntary compliance and sapported by legally
institutionalized sanctioné®® This group includes(a) declarations and opinions
worked out by governmental and non-governmentahmggations or by national,
supranational, and international institutions; (kigchnical regulation based on
standards or self-regulation, such as codes of aohdr audit systems (voluntary
self-regulation) and (c) private regulations enfedcby the government (enforced
self-regulationy*°°.

In particular, the professional ethics codes oresodf conduct by technical
bodies assume a meaningful role. Their codes reptes deontological source of
law, protect fundamental rights, and can alsdlow the delicate and difficult
passage from ethical to legal discous$® with an elasticity and capability of
adaptation to the evolution of science and society.

Casonato states that such a source of law is |hartianventional, in the
sense that it is the result of a codification bgfessional orders (such as biologists),
or it could be understood as a customary law, beinding for the category and seen
as a due behaviour to follow. So, this is not amlget of rules for the protection of
the category, but a legal — not legislative - seulfitat can integrate the legislative

sourcé?

‘7 See decisions 185/1998; 188/2000; 282/2002; 159/20

408 E. PaRrIOTTI, Law, Uncertainty And Emerging Technologies. Towaras Constructive
Implementation of the Precautionary Principle inetlCase of Nanotechnologjeg Persona y
Derecho62, 2010, p. 24.

409 See |LAYRES, J. BRAITHWAITE, Responsive Regulation: Transcending the Dereguialebate,
New York, 1992, p. 103 ff.

419 QuADRI, Il codice deontologico medico ed i rapporti tracatie dirittq in Responsabilita civile e
previdenza2002, p. 925 ff.

“11C. CASONATO, Introduzione al biodirittp Torino, 2012, p. 145 ff.
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In a few words, near the typical “hard law” or “corand-and-control
regulation” (that, however, is produced not by tirere institutional bodies, but with
integration of stakeholders and experts), the “&it’ source is a relevant one for
fostering <¢he distribution of responsibility and to promotdalseholders’
participation»*2 Although contested by some authors that claim thaft law”
fragments legal sources and erode legal ratiofi&jitin my view they show a close
link between law and society and express the oweecof the formalistic view of
law: indeed, “soft law” looks for compliance and maacceptability by the whole
society, thus expressing a new view of “law”.

In a nutshell, the grudent vigilancé approach should be applied through a
mix of “hard” and “soft law” that can own the fldoility and dynamism to manage

the potentialities and concerns of emerging teagiek, such as synthetic biology.

9. The “Prudent Vigilance” Policy and its EnforcenteOversight, and Control.

With regards to the phase of the enforcement, ayl@r&nd control of the
mentioned prudent vigilance policy, the most preferable solution seems tathee
one that involves judges, government bodies, pstdeal independent bodies, and a
body which assembles different components of spcto, the preference goes for
the integration of the four subjects, which operaith case-law, administrative
rules, and the autonomous set of rules enactedeobésis of “soft-law”.

The role of judges should never be under evaluaedhey do not simply
“state” and “apply” the law (as they are conceiweda Enlightenment view), but
interpret the norms, even filling the gap left eynpy legislators with their rulings in
a “creative” way. The judges are the recipientshef needs of society and have a
meaningful role in balancing rights, interests &atues at stake. Indeedhe judge
lives in the society which is by nature an entitgttcontinuously evolves, [...] that

transforms every day, [...] realising what has bekerfined as the perennial evolution

412 E PARIOTTI, Op. cit.,p. 25.
13 See JKLABBERS, The Undesiderability of Soft Lavn Nordic Journal of International Law67,
1998, p. 381-391.
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of costumes''®. So, the judicial decisions are the seat for ‘isgey” values and
principles promoted by social conscience, answergagentific evolution and
circumstances of the c4%® The U.S. and the U.K. Courts have been the dinsts
to claim a role of gate keepint'® towards science and to deal with scientific
knowledge by stating that they could evaluate difiemata.

Governmental bodies (such as agencies, delegatdementral government)
which apply administrative rules cannot be forgots well.

Similarly, independent bodies where specialized@ofessional members sit
can have a meaningful role. Indeed, these bodees@nposed of people that have a
specific competence in the field that could be gialed for controlling the members
which belong to the same category. For examplensiic community can delegate
to itself through a body of its representative peotne role of controlling the
activities that are pursued by scientists. In ti@se, the tools that such professional
independent body could use for the oversight andrebupon the members are
autonomous measures. They should be based on @bdasduct or ethic codes, and
deontological codes (“soft law”) that have beenctsc in the ambit of the self-
governance of the scientific community.

Moreover, the importance of the involvement of fhélic in the phase of
enforcement and oversight as well (not only in deeision-making process) is at
stake in the proposal of instituting a body whidsembles people from all the
different areas of the society, i.e. scientistsproers of industrial and companies,
ethicists, sociologists, religious people, lawygeyernment agents, and so on. Such
a body should represent the interests of everylorthis way, the democratization of
the phase of control could generate a sort of &bciontrol of new technologies.
The public, through its representatives and throagmultidisciplinary dialogue,
could participate not only to the decisions astha policies to take, but also to the

enforcement of them.

“ Translation from RLIVATINO, Il piccolo giudice Palermo, 1992, p. 22.

41> See, for example, CASONATO, L. BUSATTA, S. PENASA, C. PICIOCCHI, M. TOMASI, G. VACCARI,
Circolazione dei modelli e dialogo fra sistemi: Ipeculiarita del biodiritto, 2012, at
http://www.jus.unitn.it/biodiritto/pubblicazioni/as/PRIN%202006%20def.pdf (last visited 28th June
2013).

1% See decisions in the casesFofe v. United StategCourt of Appeals of District of Columbia 54
App. D.C. 46; 293 F. 1013; 1923 U.S.) dddubert v. Merrell Dow Pharmaceuticals In&09 U.S.
579 (1993) in the U.S.A.; arBlolam v Friern Hospital Management Commitf#857] 2 All ER 118
andBolitho v City and Hackney Health Authoristouse of Lords, 13November 1997) in U.K..
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The same relevance of engagement of stakeholddrsaety (engagement
that must be developed especially at the internatievel) is particularly stressed by
I.R.G.C*', according to which international dialogue has ok rof regulatory
oversight and is the key for diminishing the cartfikmong stakeholder groups, for
controlling foreseeable risks, and for respondifigatively to the emergence of
unexpected risks. The stress is posed, indeedherdordination and collaboration
among heterogeneous actors, such as scientisisyrpakers and regulators, citizens
and advocacy group, that work together for makinggarous monitoring of the
effects of decisions, in a dynamic governance gyste

In a summary, the model opfudent vigilance entails the cooperation and
the integration of all the different ways for exsicg the control over the application
and respect of the policies. Judges, governmentebogrofessional and multi-
stakeholders’ bodies could altogether be callednupwr the enforcement and
oversight phasé® Thus, the “virtuous cycle” that gathers togetlstitutions,
judicial and government bodies, stakeholders, itrohss and the public is the best
way in applying a prudent vigilancg policy, and is the idleal condition for facing

with diffuse concerné*®about emerging technologies, such as synthetiodpjol

7] R.C.G.,Concept note: Synthetic Biologyt.

“8 For example, the U.S. Presidential Commission menends the activities of ongoing and
coordinated review of developments in synthetiddgjg to be carried out by the Office of Science
and Technology Policy in the E.O.P. (Executive €fiof the President), or the Emerging
Technologies Interagency Policy Coordination Cortesit in consultation with relevant federal
agencies. These bodies are called for developmglear, defined, and coordinated approach to
synthetic biology research and development acrdss dgovernmemt (recommendation n. 4).
Moreover, the E.O.P., through the Department oteStnd other relevant agencies such as the
Department of Health and Human Services and theafbmpnt of Homeland Securityskould
continue and expand efforts to collaborate witheinational governments, the World Health
Organization, and other appropriate parties, indiug international bioethics organizations, to
promote ongoing dialogue about emerging technokbgach as synthetic biology as the field
progresses (recommendation n. 8). In recommendation n. hg&, government is charged with
supporting a continued culture of individual andpmrate responsibility and self-regulation by the
research community, including institutional monitgy, and enhanced watchfulness; in addition,
academic and private institutions, the public, Netional Institutes of Health, and other federal
funders of synthetic biology research should beagad in this process.

419 MARINI, OGM, precauzione e coesistenza: verso un apprati@politicamente corretto?n
Rivista giuridica dell’Ambientel, 2007, p. 1.
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10. Other Models of Governance.

After presenting the model of governance that, ynapinion, should be the
best model to adopt in the field of synthetic bgylpit is of course prudent to review
the other models that have been proposed to adthessssue. Indeed, a lot of
organizations (governmental and private) in Eurape in the U.S.A. have dealt with
the topic of risks and governance within the arkayothetic biology by means of
reports, publications and so forth.

The reports analysed (and ordered here in a ctogiuall list) are as follow:

- “Constructing Life. Early Social Reflections on tBenerging Field of
Synthetic Biology(Rathenau Institute 20085:

- “Extreme Genetic Engineering: An Introduction to t8gtic Biology
(E.T.C. 2007,

- “SyntheticGenomics. Options for GovernaricA. Sloan Foundation,
2007122

- “Synthetic Biology: Social and Ethical Challenge¢The U.K.
Biotechnology and Biological Sciences Research €iauB.B.S.R.C. 2008y>

- “Opinion on Ethics of Synthetic Bioldg{European Group of Ethics in
Science and New Technologies, E.G.E. 26tj9)

- “Biological Machines? Anticipating developments ynthetic biology
(The Netherlands Commission on Genetic Modifica®GEM 2009§>>:

- “Synthetic Biology: scope, applications and impimas’ (The U.K. Royal
Academy of Engineering 2006$;

4204 DE VRIEND, op.cit.

421 E T.C. Extreme Genetic Engineering.

422\M.S.GARFINKEL, D. ENDY, G.L. EPSTEIN R.M. FRIEDMAN, Op.cit.

42 A. BALMER, P. MARTIN, Synthetic Biology. Social and Ethical Challenglsttingham, 2008, at
http://www.bbsrc.ac.uk/web/FILES/Reviews/0806_swtith biology.pdf (last visited 28th January
2013).

424 EUROPEAN GROUP ONETHICS IN SCIENCE AND NEW TECHNOLOGIES(EGE), Opinion on Ethics of
Synthetic Biology Opinion n. 25, 2009, at http://ec.europa.eu/eg@opgroup_ethics/docs/
opinion25_en.pdf (last visited 9&anuary 2013).

42> NETHERLANDS COMMISSION ON GENETIC MODIFICATION (COGEM), Biological Machines?
Anticipating developments in synthetic biologfOGEM Report CGM/080925-1, 2009, at
http://www.cogem.net/index.cfm/en/publications/paltie/biological-machines-anticipating-
developments-in-synthetic-biology (last visited"28nuary 2013).

426 K. ROYAL ACADEMY OF ENGINEERING, Op. Cit.

129



CHAPTERII

- “Synthetische Biologie(The German Research Foundation, the German
Academy of Sciences and the German Academy of Ergimy 2009Y";

- “New life, old bottles. Regulating first-generatipnoducts of synthetic
biology’ (Woodrow Wilson Centre 2008

- “Synthetische Biologie — Eine ethische-philosoplesthalysé (The Swiss
Commission of Ethics in Biotechnology 206%)

“The New Biomassters. Synthetic Biology and the Mesdault on
Biodiversity and Livelihoods(E.T.C. 2010%*"

- “Realising European potential in synthetic biologgientific opportunities
and good governante (European Academies Science Advisory Council
(E.A.S.A.C.) 2010%*

- “La Biologia Sintética (Comité de Bioética de Espafia y del Conselho
Nacional de Etica para as Ciéncias da Vida de Bar2011§**

- “The Principles for the Oversight of Synthetic Bgylo(Friends of the
Earth, E.T.C., International Center for Technologgsessment and other 111
organizations 20125°

Before considering the different models of goven®athat they propose and
trying to categorise them, it should be highlightieat some of the reports come from
professional associations or academies (German @siom, |.R.G.C., E.AAS.A.C,,

427 DFG (DEUTSCHE FORSCHUNGSGEMEINSCHAFY, AKATECH (DEUTSCHE AKADEMIE FUR

TECHNIKWISSENSCHAFTEN, LEOPOLDINA (DEUTSCHE AKADEMIE DER NATURFORSCHER NATIONALE
AKADEMIE DER WISSENSCHAFTEN, Synthetische Biologie. Stellungnahmédonn, 2009, at
http://www.dfg.de/download/pdf/dfg_im_profil/redestellungnahmen/2009/stellungnahme_synthetis
che_biologie.pdf (last visited 2@anuary 2013).

428 \WooprOW WILSON CENTRE, New life, old bottles. Regulating first-generatigroducts of
synthetic biology,2"® March 2009, at http://www.synthetic biologyprojecy/process/assets/files/
6319/nano_synthetic biology2_electronic_final.dds( visited 28 January 2013).

2% 3. BoLDT, O. MULLER, G. MAIo, Synthetische Biologie — Eine ethisch-philosophisahalyse
Bern, 2009.

40 E.T.C., The New Biomassters. Synthetic Biology and the Mssault on Biodiversity and
Livelihoods 2010, at http://www.etcgroup.org/upload/publioatpdf_file/biomassters.pdf (last
visited 28th January 2013).

431 EUROPEAN ACADEMIES SCIENCE ADVISORY COUNCIL (E.A.S.A.C.),Realising European potential
in synthetic biology: scientific opportunities andood governance December 2010, at
http://www.easac.eu (last visited"28anuary 2013).

432 COMITE DE BIOETICA DE ESPARA Y DEL CONSELHO NACIONAL DE ETICA PARA AS CIENCIAS DA
VIDA DE PORTUGAL, La biologia sintética2011, at http://www.comitedebioetica.es/documeintad
docs/es/CBE-CNECV_Informe_Biologia_Sintetica_241MP@df (last visited 28January 2013).

“33 FRIENDS OF THEEARTH, E.T.C.,INTERNATIONAL CENTER FORTECHNOLOGY ASSESSMENTETAL.,
The Principles for the Oversight of Synthetic Biylo2012, at http://www.foe.org/news/blog/2012-
03-global-coalition-calls-oversight-synthetic-biglo(last visited 28th January 2013).
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Switzerland Commission), while others are commisstbby academies or advisory
bodies (B.B.R.S.C.), others are published by inddpet advisory councils (E.G.E.).

For reasons of simplification, the possible mod#lgovernance mentioned
above have been reclassified in the following cartieg™*

(1) preventative: policies that tend to block ombidne new technology
without any sort of compromises;

(2) precautious: policies that slow down the sprefagchnologies (according
to strong or weak P.P.);

(3) promotional: based on the proactionary prirgighese policies allow
products to be launched into the market beforer@ssessment of risks, and just
screened in order to check that they could not ygedharms similar to the ones
provoked by previous generations of products. Tdteed approach determines a
reaction after the hazard has been showed empyicak. in response to
scientifically proven impacts.

10.1. Preventative Options.

The category of preventative policy does exclual iatersecting with other
possible categories of governance, since it singpbvides that a new technology
must be banned, being too risky and entailing serf@arm.

The appeal for a ban of synthetic biology, at léaisthe current times, can be
found in two reports: Extreme Genetic Engineerifjgand “The New Biomasstérs
by the E.T.C. GrougAction Group on Erosion, Technology and Concerurgti
This is a Group settled in Canada which dedicated to the conservation and
sustainable advancement of cultural and ecologitiaérsity and human right8®.
With regards to synthetic biology, their view catsiof perceiving it as an extreme
form of genetic engineering that aims at manipnggtimodifying and creating life
rather than proceeding according to a model of & paste”. Their approach asks

that «at a minimum - there must be an immediate ban em@mental release of de

3% From R.L.PAARLBERG, Governing the GM Crop Revolution: Policy Choices Beveloping
Countries. Food, Agriculture and the Environmensddission Pape83, Washington, D.C., 2000.
435 At http://www.etcgroup.org/en/about (last visi28" January 2013).

131



CHAPTERII

novo synthetic organisms until wide societal delzatd strong governance are in
place»™®. So, synthetic biology is considered a dangerechrology, a threat for

human rights, biodiversity, global justice, andafsplications must be banned for the
moment. The E.T.C. focuses on biosafety, bioseguethical, social and economic
risks and applies to all of them a preventativeqyoln particular suggesting:

- a broad societal debate about socio-ethical, @oon implications of
synthetic biology;

- a prohibition of release on environment of newtkgtic organisms;

- the creation of an international body to asskessbcietal risks of synthetic
biology;

- the I.P. rights to be restricted on the “buildlsigcks of life”.

A preventative reference is visible in E.T.C. sirk@06, when the Group
strongly criticised the “SB 2.0” conference whiaflopted a declaration about self-
governance of scientific community reminiscent dfe t historical Asilomar
Conference in 1975 about recombinant DNA technidiresvhich scientists agreed
to impose a short-lived moratorium on some of therk)*’. According to E.T.C.,
the Asilomar Conference and SB 2.0 are not pladesesponsible restraint by
scientific community, but ways of pre-empting gaweent oversight. So, in
response to the SB 2.0, E.T.C. and other 38 cowliety groups (included social
justice advocates such as Third World Network, emrmental groups such as
Greenpeace International and Friends of the Efatim groups such as the Canadian
National Farmers Union, bioweapons watchdogs sachha Sunshine Project, trade
unions, such as the International Union of Food k&, and science organisations,
including the International Network of Engineersdarscientists for Global
Responsibility) drafted an open leff&ito the Conference attendants, in order to put
aside any self-governance policy. However, the €mamice quoted this policy
among the others without excluding it. Subsequerilyr.C. has insisted with the

opposition against self-governance in the mentiaeedrts, recommending the need

43¢ E T.C.,Extreme Genetic Engineeringit., p. 1.

437 See PBERG ET AL, Potential Biohazards of Recombinant DNA Molecuiles$cience 185, 4148,
1974, p. 303 ff.; PBERG ET AL, Summary Statement of the Asilomar Conference onriR@nant
DNA, in Proceedings of the National Academy of Sciencésedf.S.A.72, 6, 1975, p. 1981-1984.
“% The text of the Open Letter is available at hiypww.etcgroup.org/en/materials/
publications.html|?id=8 (last visited 2@anuary 2013).
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of a broad societal debate about synthetic biolegyregional, national and
international levels, and the interaction of sagastwith the society in deciding what
to do about synthetic biology according to a dematicrprocess. The suggested
governance is a strong one that asks for zeroamwter and prohibition of any
dangerous product until proven harmless, eveneifsiispected risks are speculative
and costs are high.

The concept has been recently reassertedihe “Principles for the Oversight
of Synthetic Biolody (a declaration signed by 111 organizations fromuadothe
world and drafted especially through the initiateeFriends of the Earth, E.T.C.,
International Center for Technology Assessment, dtlee first global declaration
from civil society to outline principles that mumt adopted to protect public health
and our environment from the risks posed by syiathBology**®), in the part in
which it is stated that there should be a ban amgusynthetic biology to manipulate

the human genome in any form, including the humamahiome.

10.2. Strong Precautionary Policies.

This type of policies is founded on the strong mersof the precautionary
principle, and it consists of the statement of tleed of an immediate action to
prevent potential exposures to risks, until safetythe technology at stake is
demonstrated. Strong precautionary policies usuadgult in being directly
connected with a “top down” model of governancejcsi the action of the
government (or authoritative bodies, external t® skbientific community), through
“hard law”, is required. However, the involvemerittbe society and stakeholders
(“bottom up” approach) is not denied, even if thegnnot have a decision and
deliberative role, but rather only a consultatine.o

This approach is opposite to self-regulation amaft“Eaw” measures, which
are considered as anti-democratic, diminishingsarency and not providing a
proper protection of human rights, health, safesgcurity and the environment.
Indeed, in this perspective there is the considerathat public society does not

439 FRIENDS OF THEEARTH, E.T.C.,INTERNATIONAL CENTER FORTECHNOLOGY ASSESSMENTET AL.,
op.cit.
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accept the self-governance models so much, asadthescenacted by the scientific
community give rise to doubts about the legitimacyl the credibility, as well as
public trust. In particular, there are doubts aswtbether the codes must be
implemented by the scientific community itself ohether the public authorities
should enact and monitor them. Problems about nmétion, transparency and
participation of the public are also directly cootesl.

The strong precautionary approach usually asks faybust and mandatory
regulatory regime, strong enforcement and liabilitgchanisms, and an ongoing
monitoring for unintended consequences. In otherdsjostrong regulations that
should complement and strengthen, not replace, cihgr applicable or current
regulation. These regulations should also be censd in this view, as a framework
for new biotechnology laws. Otherwise, in the wagtifor rules and in absence of a
specific set of them, it requires a declarationaomoratorium on the release and
commercial use of synthetic organisms and theidycts to prevent direct or
indirect harm to people and the environment. Saichsion is well expressed by
“The Principles for the Oversight of Synthetic Bgylp where it is stated that
«standard forms of risk assessment and cost-beaeéilyses relied on by current
biotechnology regulatory approaches are inadequatguarantee protection of the
public and the environment. The Precautionary Hple is fundamental in
protecting the public and our planet from the riss synthetic biology and its
products**.

A similar view is shared by the Swiss Commissiocgoading to which a
“step by step” approach must be taken, in the straehe data about risks must be
assumed progressively, in order to pursue a relalagsessment. However, in case of
absence of such data and insufficient knowledgesks, it is preferable not to act at

all and stop research, since data are lackingatuate risks.

“0pid., p. 1.
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10.3. Weak Precautionary Policies.

The weak precautionary approach appears as the adopted one: indeed,
lots of reports make reference to the weak pregaaty principle as the most
suitable one for tackling with the problems of $wiic biology. Thus, they do not
avoid a balance between bad and good outcomesharatteptability of minor risks
(differently from strong precautionary principl@hese reports are against positions
that call upon for banning synthetic biology andaiagt positions that consider
synthetic products as unlikely to be risky, becaofstheir being only lab products
that could not survive outside and not cause anyade. Weak precautionary
policies, instead, think that an external governiregulation of synthetic biology
together with public engagement that is in alteweator at least in addition to self-
governance, is the best solution. So, the weakoagpropts for top down sources
and public involvement, affirming that the goverocanby the mere scientific
community is not sufficient.

However, within this group some differences anelent.

Some versions of the precautionary policy mode) sreeality, very close
and analogous to thefudent vigilancé approach, providing the opportunity of an
hybrid governance (top down and bottom up appragch®r instance, the German
Commission, considers it necessary to draw up Bpeegulations (“top down” and
“hard law”) pertaining to the establishment of ddbtal rules relating to risk
assessment, monitoring and controlling research applications of synthetic
biology. These regulations should be coupled watihe self-governance rules by the
scientific community (“soft law”), provided that clu soft rules are conducted
through establishing suitable interdisciplinary adission platforms which enforce
dialogue among society, thus promoting general@aoee of the new technology.
As said previously, these aspects would be in Vi the ‘prudent vigilancé
approach, apart from the fact that the appeal égptiecautionary principle is due in
reference to situations of complexity and uncefyairin cases for which proven

methods of assessing the consequences of technatmhyisk analysis are not
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applicable or if the expected consequences are ceadsd with large
uncertainties**",

The similar view is shared by the Report realisgdPhalmer and Martin and
commissioned by B.B.R.S.C., where the proposal ist;isof a multi-level
governance framework that suggedtse«establishment of new professional norms in
the scientific community (e.g. codes of conductceomng dual use technology),
local and national research oversight, statutorgutation (e.g. new laws and formal
regulatory agencies) and international co-operatiand treaties. Thus it tries to
find a balance between formal statutory regulateomd self-regulation of the
scientific community (“hard and soft law”), actingan anticipated way. Indeed, the
authors stress the importance of scientific commyuni taking @ lead in debating
the implications of their research and engaginghwliroader society around the
issues raised by synthetic biolod$, but without waiting for particular issues to
arise, as this will be too late. Anticipatory intentions are essential, and they must
be developed through a robust governance frametedok put in place before many
of the applications of synthetic biology are readisThe Report asks for a thorough
review of existing controls and regulations, and tlevelopment of new measures
where needed.

The precautionary policy is sometimes considerednase suitable to be
conducted through an engagement approach amorghstdkrs and society, but the
engagement here is intended in a different way thate proactionary approach.
The engagement is invoked so as to inform the geoplthe development of
research and try to slow the pace of progress.att, favhen advocates of the
precautionary attitude call for «public engagementisey tend to mean allowing
citizens to offer an upstream critique of scienoe &chnology**®. The goal is to
avoid repeating the mistakes of the past, with ndggdo technologies that were
brought to market before their impact, risks andceons had been carefully and

4“1l DFG (DEUTSCHE FORSCHUNGSGEMEINSCHAFY, AKATECH (DEUTSCHE AKADEMIE FUR

TECHNIKWISSENSCHAFTEN, LEOPOLDINA (DEUTSCHE AKADEMIE DER NATURFORSCHER NATIONALE
AKADEMIE DER WISSENSCHAFTEN, 0p. Cit.,p. 61.

442 A BALMER, P.MARTIN, op. cit.,p. 30.

43D, GusTON, D. SAREWITZ, Real-Time Technology Assessménfechnology in Societ@4, 2002,
p. 93-100.
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democratically address&d Such an engagement could slow the progress,igs sa
but, on the other hand, it could influence the siecs about applications and
research priorities, and test the taken policies.tise “public engagement” becomes
a type of governance, as highlighted in the Dut€@GEM Report, that talks of an
interactive governance based on public debate. preference goes for the
precautionary principle in cases whetie<characteristics of a synthetic organism
cannot be adequately assesséy but it recognizes that the application of the
principle may entail considerable costs. Howeueseems that it is the most suitable
policy to adopt for dealing with risks and for I&gl proper interventions, since it
guarantees a high containment level of risks. Agiogr to COGEM, each party of
society has a specific role and public engagenepaiticularly due, since it isaRr
asset that can assist in the generation of weleted, robustly debated and
considered policy - rather than as a ‘box to tidk’ a public relations exercise to
convince people to accept a new technotly In particular, the government,
beyond its regulatory role, shoulgrevide information, for example on the safety
and economic aspecfd’, should intervene by adopting stimulus measunash sis
research programmes and subsidies, and prepare that takes into account the
ethical and social issues raised by synthetic biplo

The U.K. Royal Academy of Engineering report alederlines the relevance
of a the public engagement and stresses thatcktirtg a new technology, scientists
should focus on how their research is interconmkeetéh the ethical and social
Issues, institutions are meant to be an intermgdaanong the scientists and the
society, organizations and media must organizeudsons about synthetic biology
and spread information about it, citizens shouldebeolled in an active role of
discussion, the government should operate togetitr academies, scientists,
engineers, civil society, organisations, by creptinenas of dialogue, exchange and
exploration of ideas, so that to check that reguiatare in line with public demands
and needs, are consistent with the developmeninthfstic biology, and the public is

constantly informed.

44 M.A. O'MALLEY, J. CALVERT, J. DUPRE TheStudy of Socioethical Issues in Systems Biolgy
American Journal of Bioethicg, 4, 2007, p. 67-78.

4% COGEM,op. cit.,p. 18.

4% |bid., p. 46.

“7bid., p. 6.
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A similar engagement approach, together with tomvrdontervention, is
followed by the Report realised by Rathenau Insitand by Wilson Centre. Indeed,
the first one makes reference to the involvemendliothe stakeholders, the appeal
not to neglect ethical and social issues, to i@Egscientists with social scientists,
politicians with the general public is provided, ander to reach a proper and
balanced regulation of the matter. The second @tieves that only a thoughtful
engagement of all interested parties can frame @ gystem of governance of
synthetic biology, without falling into the dangef the “Goldilocks dilemma”,
dealing with finding the right and balanced regolat i.e. neither the too
precautionary one (which can lead to keep valuable products off the market) nor
the not precautionary enough (which could bringtiie market that may cause
unacceptable harm). So, the suggestion is noteo r@gulate nor under regulate, but
to maximize benefits and minimize risks, and then cbe achieved through
involvement of stakeholders.

A precautionary policy that mixes hard and soft,l&mp down and bottom up
decisions, and pushes for an engagement tool ttlei®ne in the Opinion n. 25,
enacted by the European Group on Ethics in Sciarm New Technologies,
affiliated to the European Commission. It recogmitieat a governance model in
synthetic biology is difficult to elaborate, sinegnthetic biology covers different
fields and entails the interaction of numerous &ctdccording to the Group such a
model should address several dimensions of synthetiogyopolicy and activities,
such as: political level (monitoring research andfety issues); ethical level:
(monitoring ethical criteria be properly implemedten each synthetic biology
research sector); legal level (E.U. legislation aigkternational legislation or
regulation including clarification of grey areasprofessional level (self-regulation
and codes of conduct); scientific level (justifioat of expected scientific results,
priority setting, resource allocation); institutial level (risks assessment; and
implementing measures for risk management); sddietal (public goods, citizens
rights and liberties)**®. Although the Group understands the difficultidsself-
governance models and soft law rules, in the eadggests to adopt a precautionary

principle, through a review of the legislation applicable to synthetiolbgy

448 EUROPEANGROUP ONETHICS IN SCIENCE ANDNEW TECHNOLOGIES(E.G.E.) op.cit.,p. 36.
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(recommendation n. 13), involvement of stakeho)dgtsdelines for scientists,
global collaboratior». So, the approach is a comprehensive one thaisekoa
precautionary principle, meant as a gynamic tool to follow developments in a
sector and continuously verify that the conditidas the acceptability of a given
innovation are fulfilles**, and asks not to refrain from action, as this ratsp
involve risks, but to carefully study and evaluaynthetic biology, through an
impact assessment that includes both the risksbanéfits of it. It means that a
favourable assessment about a product before kmittgprized to be spread out
should be made, and it is necessary@aceurage scientific advances and uses of
research which may [have] benefit[s] [...] and &tsame time to safeguard it from
misuse**’,

The option chosen by E.G.E. shows thathie the positions of the EGE and
the PCSBI [Presidential Commission for the StudBiokthical Issues] might not be
identical, they are not as different as it may agpat first glance. There is clearly
room for transatlantic dialogué®™".

Another weak precautionary approach that focuspeagaly on bottom up
and engagement views is the one from the Spanisbtidcs Committee and the
Portuguese National Ethics Council for the Lifeé®cies. The declaration denies that
synthetic biology arises from completely new issaled proposes to follow the same
pattern used for other emerging technologies, ssdhe reference to risk assessment
and management that must be applied to dual usatiastas well. This means that
the activities should be subject to prior authdr@@g monitoring, and inspection in
accordance with the precautionary principle. Howgetlee committees suggest to
harmonize it (recommendation n. 4) with a “stepstBp” principl& (so that a new
activity is only carried out when the evaluationtloé previous steps reveals that it is
possible to proceed to the next step without rish{l “a case by case” analysis
(considering each situation in a single view andl@ating the risks associated with

each biological procedure or product individuallwjthout making excessive

4“9 pid., p. 43.

4% pid., p. 52.

41 5. DICKEL, Vigilance vs. Precaution: Diverging Directions in.&) and European Technology
GovernancePin American Institute for Contemporary German StudiBsansatlantic Perspectives,
June 2011, p. 4.

52 A step by step principle is quoted in COGEM resrtwell, where it is stated that, as soon as the
knowledge grows, the assessment of risks mustdyeeshin accordance with the reached knowledge.
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generalisation8j®. Moreover, the precautionary principle could wakly when
there is a context of scientific uncertainty, amg tpossibility of a serious and
irreversible harm to arise. It asks for appropriatel moderate measures (not for
inaction or ban), and it refers to product and psses, according to E.U. law
standards. The committee also invokes a principleesponsibility, upon public,
scientific  authorities, = companies, entrepreneurs, ediemn  professionals
(recommendation 5). Transparency, good and precifermation to public,
participation processes must be followed. This remtffers from others in
proposing the creation of commissions at a natjeaionomous community and/or
local level, having the role ofmonitoring, supervising and following up activities
related to the emerging biotechnologies, includiegnthetic biology, or for
delegating these responsibilities to other suitabledies already in existence
(recommendation n. 9), or for carrying out exeafiwnctions, issue related reports,
so that in this case the center out decisions atdispecific commissions rather than
the scientific community as a point of referendéhe role of public authorities and
civil servants is supposed to consisiok in direct actions for eliminating or
preventing risks, as that would be impossible,ibsttead in managing them with the
aim of keeping them within acceptable limts.

10.4. Promotional Policies.

In the category of “promotional policies”, diffefeapproaches can be found.
There are some that call for a minimal governancthé sense of “self regulation”,
thus not requiring the government to intervene. tBa other hand, there is the
reference for a “public engagement”, which is metmtbe different from the
precautionary perspective, as the ethical framewluak lies at the basis is divergent.

53 |t should be observed that therinciples for the Oversight of Synthetic Biolbgyso quote the
“case by case” analysis, in the part in which thsra certain “mitigation” of the strong PAn<dime,
different methods and techniques of synthetic biolnay need different forms and levels of oversight
Therefore any new risk assessments, cost-benefiysas and regulations must flexibly encompass
different applications, uses and products. Furthemn assessments should include full comparative
consideration of alternative approache. 4).

454 COMITE DE BIOETICA DE ESPARA Y DEL CONSELHO NACIONAL DE ETICA PARA AS CIENCIAS DA
VDA DE PORTUGAL, op. cit.,p. 18.
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Indeed, it is intended as @remotion of educational activities aimed at geajtiie
public on board, so that the benefits of the reskare not diminished>>.

In the first category, the role of scientific commity is considered crucial, as
«initiatives developed by the synthetic biology camity may be more effective than
government regulation precisely because they areerfikely to be respected and
taken seriously*>®. So, the protection from risks and concerns iawed upon the
scientific community’s will, capacity, and commitntdo regulate itself.

Some self-regulatory approaches can be found inSlbean Foundation —
funded report, Synthetic Genomics: Options for Governdnadrafted by Drew
Endy of M.L.T., several members of the J. Craig téennstitute team and from the
Center for Strategic and International Studies.uBog on a particular set of risks
(biosecurity and biosafety), the project behindrégort brought together individuals
with a variety of policy, legal, scientific, ethicabusiness and social science
expertise to identify areas for possible policyementions and specific options for
such interventions.

Although it does not make any specific recommeidatias to which option
should be pursued, the preference goes to selfrigawee or, however, no intensive
(minimal) regulation and public engagement.

The authors aim to formulate governance optiahsit«will minimize safety
and security risks from the use of synthetic geosnwithout unduly impeding its

development as a technology with great potentiastmial benefit*®’

, i.e. @ policy
solution [that] would both minimize the risks frarefarious uses and minimize the
impediments to beneficial uses of the technology}, [a series of governance
options, recognizing and evaluating the trade-bH#sveen their ability to reduce the
safety and security risks from the use of synthlgetimomics and the burdens that they
would impose on scientists, industry, and the guvens**®. The approach is based

on risk-benefit analysis and is an engagement gineg it suggests to involve in the

5% WooDROW WILSON CENTRE, Ethical issues in synthetic biology. An Overviefmthe Debates,
Synthetic biology 3, June 2009, p. 18.

4% 5 M. MAURER, L. ZOLOTH, Synthesizing Biosecurjtyn Bulletin of the Atomic Science83, 6,

2007, p. 16-18. See also S.MAURER, K.V. LUCAS, S. TERRELL, From Understanding to Action:
Community-Based Options for Improving Safety ancli®g in Synthetic BiologyBerkeley, C.A.,
2006.

57 M.S.GARFINKEL, D. ENDY, G.L. EPSTEIN R.M. FRIEDMAN, op.cit, p. 16.

8 pid., p. 17.
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discussion the scientific community, potential degors, customers of synthetic
biology applications. It also suggests a hybrid elad governance, by proposing a
mixture of mildly adapted, existing regulations fdio-safety, new informal
institutions for self-regulation among researclterd open standards and information
sharing will best combat bio-safety and risk consesind foster an environment for
further research and commercialization.

In line with a proactionary approach are also teminders of the self-
regulation adopted the aforementioned Asilomar €arfce on Recombinant DNA
(rDNA) in 1975. This is meant as a shining exampfescientists regulating
themselves. At that point, the 140 scientists gathén Asilomar sought to find a
path to continue rDNA work: they chose to end tburtary moratorium on rDNA
experiments called for by molecular biologists i874, and after a three-day
discussion of the safety risk§ they elaborated a set of laboratory guidelines,
according to the experiments to be pursued. Thesentrmendations formed the
basis of the 1976National Institutes of Health (N.I.H.) Guidelinesr fResearch

Involving Recombinant DNAMoleculed*®

, which were used by N.LH.s
Recombinant DNA Advisory Committee (R.A.C.) to osee gene-transfer research.
So, the Asilomar experience is seen as a successfyl for self-regulation,
and is quoted by proactionary suppoit®rssuch as Stephen Maurer (attorney and
director of the Information Technology and Homel&w®turity Project at Berkeley’s
Goldman School of Public Policy) and his colleadffedndeed, in 2006 they were
asked by two foundations to investigate what lexebversight those working on
synthetic biology deemed appropriate. Their workte a white papé?*proposing a

short list of soft, self-governance guidelines; tvare formally adopted in the form

4% The concerns about ethical, social and econassiseis were deliberately left off the agenda. See
A. MORGAN CAPRON, R. SCHAPIRO, Remember Asilomar? Reexamining Science’s EthichlSutial
Responsibilityjn Perspectives in Biology and Mediciri, 2, 2001, p. 162-169.

%0 See at http://oba.od.nih.gov/rdna_rac/rac_abaout fiast visited 28th January 2013).

%1 In reality the same quotation of Asilomar is aiswoked by those that sustain the necessity of a
moratorium for synthetic biology (see BERBER Synthetic biology. Time for a synthetic biology
Asilomar?, in Science303, 159, 2004).

%2 The reference goes to Berkeley Synthetic biologlicp Group, a joint project of Keasling’s lab
and the University of California, Berkeley’s Goldm&chool of Public Policy and funded by the
Carnegie and MacArthur Foundations.

463 5 M. MAURER, K.V. Lucas, S. TERRELL, From Understanding to Action. Community-Based
Options for Improving Safety and Security in Sytith@iology, Berkeley, C.A., 18 April 2006.
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of a declaratioff* at the Synthetic Biology conference in Berkeleywiay 2006 (SB
2.0), in order to avoid more stringent governmagutations, thereby proposing to
institute a system of self-regulation. Even if tlesolution was not adopted at the
meeting, because E.T.C. and other groups opposddbacause of the internal
disagreements among the scientists about whetbeesiolution was the next logical
step (some proposed, for example, that a profesisiorganization should be
established before self-regulation was undertakierg,a meaningful example of the
mentioned pattern.

A reference to self regulation is found in the poegly mentioned Rathenau
Institute Report, which pays attention on rulestthga) allow for scientific
development and technological innovation, (b) caweal risks sufficiently, and (c)
create sufficient trust among public and politicaff>. So, self-regulation is
considered a flexible mechanism of regulation, tis@ems most appropriate for new
technologies in an early and uncertain stage ofettgwment, when there are still
many unknowns®,

The proactionary approach also has the featureittinfo brackets the social
and inherently ethical aspects about the notiorlifef that could be altered by
synthetic biology or the questions whether it igaod idea to tackle with nature,
since it encourages the productivity and consitleesnecessity of facing with these
issues only if a real (and not theoretical) problenses. Moreover, this approach
suggests an engagement model, conceived as a rfearducating people and
making them aware of the benefits of a researchhaothey do not slow down the
progress but encourage and sustain it.

For example, E.A.S.A.C.’s Report shows a soft Ippraach, in the sense of
encouraging voluntary codes of conduct (and prografreducation) from scientific
community and considering thategulation should neither stifle research nor
impede transparency in communicatorit also stresses the accent upon societal
engagement that should be done proactivelgt simply as a reaction to emotive

media reports, so that information by academia must be clear arcurate (and

64 Declaration of the Second International Meeting ®ynthetic Biology, 29 May 2006, at
http://openwetware.org/wiki/Synthetic_Biology/SB2iaration (last visited 28January 2013). The
resolution has not been resurrected at subsequethiesic biology meetings.

%5 H. DE VRIEND, op.cit, p. 68.

% |bid.
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developed throughout all European Academies and nitiees on Science and
Ethics, which are responsible for good communicatidn dealing with synthetic
biology its cost-effectiveness should be taken itoount and the preparation for

longer-term advances cannot be forgotten.

Conclusion.

The road undertaken in this chapter has led usntacleate a model of
governance to be adopted in facing with risks amterns arising in the context of
synthetic biology. Such model aims to be a balamrexithat protects rights, values,
and interests at stake without hindering the deoraknt of the nascent technology.
This enables to be adapted at the technologicakeaieatific advance, to involve all
the stakeholders in the decision-making process thadphases of oversight and
control in a transparent and dialogic way, and &ntain confidence in the emerging
technology, while being at the same time constangifant of its development and
growth. Such a model opfudent vigilancéthat entails a full consideration or risks
and concerns, an attitude of attention and care &oth the sources of law
viewpoint, a mixture of “top down” and “bottom ugipproaches, coupled with an
integration of systems of enforcement, seems tis#¢ &dBd most rational way to
assume in order to tackle the complexity of synthigiblogy. It opens the path to a
new consideration of technologies, that is the pgsgrom technology of hubris to
technology of humility, as stated by Sheila JasafitffIndeed, the protection of
safety, security, environment, health, justice,aditypand so on must be pursued, but
at the same time the technology cannot stop. Tisetke necessity to handle and
govern a technology having the future in mind andstdering both the potential
benefits, and the risks of it. In this sense, thsrespace for a new model of
governance, for a different engagement of expéddsision-makers and public, that
substitutes the claims of objectivity of predictiveethods (technology of hubrf3.
These are designed to reassure the public, amatiiddte management and control,
even in areas of high uncertainty, by making prexacientific paradigm. In reality,

467 5, JASANOFF, Technologies of Humility: Citizen Participation @overning Sciengeén Minerva ,
41, 2003, p. 238.
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the methods of Kubris’ are not able to face with uncertainty and are osgul by
States and experts alone, keeping science sepdiated politics, interests and
valued® For this reason, it is needed to substitute heforis’ with an approach
that considers all the possible unforeseen consegseof a technology, that
supervises upon it without the claim of completenesknowledge about risks and
potentialities. It should collect plural viewpointgus making the scientific and
technological progress walk together with ethicalgial, political discussion in a
transparent and democratic way.

Such approach, therefore, is a procedural one @hmat at facing with
uncertainty of a new technology such as synthetilogy by taking into account all
the possible scientific and non scientific instancky involving all the possible
actors and by operating in a “case by case” petisgeand in a responsible and
prudent manner, so that the individuation of thensefor dealing with concerns and
risks of synthetic biology shapes in an open, plishared, and multilevel set of

rules’®®,

%% See T.M.PORTER Trust in Numbers: The Pursuit of Objectivity in éwe and Public Life,
Princeton, N.J., 1995.

49 See C. BSONATO, Introduzione al biodirittocit., p. 172 ff., who proposesi open biolaw having
a variable geometrsy, meant as a pluralist solution, that is the tesfildialogue among different
stakeholders coming from the world of science, wiedi law, ethics, sociology, and religion. In this
way, in the end, ron veritas nec auctoritas sed pluralitas facitdeg.
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CHAPTER I
THE LANDSCAPE OF FUNDAMENTAL HUMAN RIGHTS IN
THEIR RELATIONSHIP WITH SYNTHETIC BIOLOGY

“Smiling, hugging, we are going
to seek harmony beneath our stars,
although we are different (we concur)
just as two drops of clear water are”
(W. Szymborska)

Introduction: Synthetic Biology and Human Rights.

After considering the general approach that, inapiion, should be the one
adopted in the governance of risks of syntheti¢ogip this chapter aims to discuss
in greater detail the legal issues that are emgrginthis field. The focus of this
chapter is the main fundamental human rights irstitutional perspective are at
stake in this field.

As Ruggiu affirms, many applications in the field of SB might be
problematic in view of certain human rights, suchthe right to life, the right to
health, the right to safety, the right to an hegl#gnvironment, human dignity, the
right to privacy, the right of property (when theellectual property is at stake) and
the right to a non modified genetic heritage, th@éngples of autonomy, self
determination and non-discrimination and so>dfi

When talking about the possibility of altering natand the notion of life, the
concept of dignity and how to shape and limit treeeflom of scientific research as

4D, RuGaIu, Synthetic Biology And Human Rights In The Europ€antext in FP7 “SYNTH-
ETHICS” Report WP2 (deliverable 2) “Ethical and uéagory challenges raised by synthetic biology”,
2011, at http://www.synthethics.eu/documents/R&OWP2-final.pdf (last visited 28 January
2013), p. 54.
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well as the reference to the dignity of non humaimals emerges arise. During the
consideration of biosafety issues, the risks tdtheend environment, the people’s
and workers’ right to live in a healthy environmemd to work in a healthy place
also come into question. In the case of biomedipalications, the right of access to
(synthetic) medicines and to therapies that invohesrights of the patients and the
consumers, in particular the right to self deteation, the principle of informed
consent, and the principle of autonomy and equalitgccess to medicines need to
be addressed. In the field of biosecurity, thetrighife in a collective sense and the
researchers’ freedom of inquiry and the reasonmubfic security must be balanced.
As for the issues of intellectual property rightse researchers’ freedom again
together with the human dignity (for the moralitydapublic order clause about the
cases of ban of patentability) are involved. Wilgards to the international justice
concerns, the reference goes to the prohibitiogisefrimination and the principle of
equality and justice for the diffusion and free egxto the outcomes of synthetic
biology. The role of dignity, even that of non hureamust be analysed as well.
Before looking at the role of human rights withymthetic biology in greater
detail, there is a need to considering in brief thlevance of the link between life
sciences and human rights in general terms, keepingnind that the same
framework that we are going to describe hereaftpli@s to synthetic biology too.
Here, it is not the seat to deepen the issuesecklat the nature, and the
fundament and content of human rights Suffice it to say, according to some
opinions, they are moral positions where prerogatior advantageous positions are
granted to individuals in order to protect theiistance as a moral subj&ét For
others, they are political entities or subjectiggdl positions of acting in front of a
judicial authority and of being exercised in frarfitpublic powers. At the same time
human rights also incorporate an objective elentbat is formalized within a
Constitutiori”®, and such objective element derives from naturkefient in human

471 About these issues, see, for example, M&XAY, What are human rights? Six historical
Controversiesin Journal Of Human Rights, 3, September 2004, p. 359-371.

472 See RDWORKIN, Taking Rights Seriously.ondon, 1997, p. 89 ff.

473 With regards to the birth and evolution of humights, see for example BE CASTRO CID,
Derechos Humanosn C.M. ROMEO CASABONA (ED.), Enciclopedia de Bioderecho y Bioétidt.,
vol. |, p. 613 ff.

148



THE LANDSCAPE OFFUNDAMENTAL HUMAN RIGHTS IN THEIR RELATIONSHIP WITH
SYNTHETIC BIOLOGY

nature or from a nature that has transcendentrorigituralisi’), or from a legal
system that establishes the human rights (positfV®. In others’ view, human
rights were born as incorporated in the social tsabf social life (sociological
positivisn{’®), or they pre-exist in society and are then inetliéh it through social
consent (contractualisti). It is also possible that human rights desceoathfhuman
dignity that is a supreme legal and political valnemanisrii’®).

Human rights are usually categorized into four geoy1) political rights and
civil freedoms (first generation of rights, typiaai liberal societies); (2) economic,
social and cultural rights (second generation, ected with the welfare state); (3)
personal rights linked with the body and the indanension of individual (third
generation: the right to privacy, to have a name an image); and (4) the “new
frontier of human rights”, such as group and caoiec rights, the right to self-
determination, the right to a healthy environméiné, right to natural resources, the
right to participation in cultural heritage, th@hits to intergenerational equity and
sustainability, the rights connected to new tecbgiels and the rights of next
generation¥®.

Otheré® prefer a systematic categorization which is baseound the
following four criteria: (1) the discovery of fréem, (2) the formulation within bills,
(3) the proclamation within Constitutions (condiinalization), and (4) the coming
out at the international level (internationalizadio

The evolution and growth of the importance of humigihts at the global

level is plain, but the questions that remain ¢ériest are: (1) Could human rights be

47 Usually, it is common to distinguish among theunalism deriving from classical/ancient times,
according to which the natural and immutable omfethe Universe is the basis of the law and of
human rights (see Aristotle and St. Thomas Aquasathe most meaningful Authors) and the one of
modern era, called jusnaturalism, according to tiie rational nature and structure of human being
should found human rights (see Hugo Grotius, SamuelPufendorf and John Locke).

75 See HKELSEN, Teoria generale del diritto e dello stath945), Milano, 1952.

476 See CSCHMITT, Verfassungslehrg1928), Berlin, 1989, p. 22.

47" See THOBBES Leviathan(1651), Oxford, 1996:J. LOCKE, Second Treatise on the Government
(1690), Kingston, N.Y., 1980; JRousseAy Social Constrac{1762), Weardale, 2011.

“’® Humanism, mainly associated with the definitioattivas shaped during Renaissance times, is
nowadays divided into secular, religious and inelissectors (see, for example, DAVIES,
HumanismThe New Critical IdiomOxon, 1997B. ALLEBY, Humanism in Encyclopedia of Science
& Religion, vol. I, New York, 2003; NWALTER, Humanism — What's in the Wqrdondon, 1997).

47 The theory of the four generations of rights waisidlly proposed in 1977 by Karel Vasak (K.
VAsSAK, Human Rights: A Thirty-Year Struggle: the Sustaibfbrts to give Force of law to the
Universal Declaration of Human Rightd.N.E.S.C.O. CourieB0, 11, Paris, November 1977).

“80 A E. PEREZLURIO, Derechos Humanos, Estado de Derecho y Constitudi@alrid, 2003.
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a criterion of orientation for new technologies aell as regulation of new
technologies, or (2) are they too instable, as they subjected to historical and
cultural relativism, and are not applicable to bies issues that arise in the context
of new technologies?

First of all, it is necessary to observe that aatrehship between new
technologies and human rights already exists. mhdeeking atde factosituation, it
appears that the sciences and technologies arexeohpt from affecting human
rights, and human rights are often used as a @abldould boost the development of
progress of science and technology.

New technologies could either affect the realizataf human rights in a
negative sense, or it could improve and amelidreeesnactment of human rights.

The impacts of the scientific and technologicalelegments on human rights
started to be apparent from the International Qenfee on Human Rights in
Teheran (1968, where it was stated that the scientific and tetdgical progress
should not endanger the rights and the freedomadividuals, in particular with
regards to privacy, human personality, physical iabellectual integrity. Within the
United Nations, the 1975 Declaration on the UsthefScientific and Technological
Progress in the Interest of the Peace and for #meft of theMankind™®? fixed
duties for the States in promoting development drersce at the same pace of
international peace, security, societal and ecooodevelopment of the people,
instead of focusing on individuals. In 1983 then, U.N. encouraged the connection
among human rights and life sciences and mediciggesting the adoption of rules,
ethical codes, and forms of cooperation at natiandlinternational level.

From that moment on, a lot of initiatives pertagito specific fields of
science and technology, such as in the geneticneedging field®* started

developing, in order to protect specific rights @ognat stake in the precise ambit.

“81 proclamation of TehrarfFinal Act of the International Conference on HunfRights, 22¢ April —
13" May 1968.

82 J.N. Resolution 3384 (XXX), 1975.

83 GENERAL ASSEMBLY ON HUMAN RIGHTS AND SCIENTIFIC AND TECHNOLOGICAL DEVEL®MENTS
Resolution 38/112 and 113 of, W@ecember 1983. See als@®MMISSION ON HUMAN RIGHTS,
Resolution 1986/9, Use of the scientific and tedbgical developments for the promotion and the
realisation of human rights and fundamental freesja@i" March 1983; and ENERAL ASSEMBLY ON
HUMAN RIGHTS AND BIOETHICS, Resolution 1999/63, #8April 1999.

84 For example, see U.N. Convention on Biological ébsity of Rio de Janeiro, adopted in 1992,
focused in particular on the right to healthy eomiment with regards to biotechnological
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At the European Union level, the Charter of FundatadeRights (which has
become legally binding since 2009 with the entryp iforce of the Lisbon Trealy)
has enucleated specific human rights that muse$fgected in the fields of medicine
and biology. Indeed, art. 3 of Nice Charter stdtes protection of the free and
informed consent of the person concerned, the pitadm of eugenic practices, the
prohibition on making the human body and its padssuch a source of financial
gain, the prohibition of the reproductive cloninighaman beings. Such principles, as
explained by the Praesididffi were previously stated in the Convention on Human
Rights and Biomedicine, which was adopted by thar€i of Europé&®’, posing the
human rights at the centre of the scientific pregre

In the light of these preliminary considerations,ig clear that the link
between sciences and technologies and human iglgesnerally highlighted. Thus
brings me back to the question posed at the beginoi this chapter where it was
asked whether human rights can really exercises#iy® role in the evolution of
science or are not necessary.

In my opinion, and in line with some authors likeh&roft, the human rights
own the merit to speak a universal language incir@ext of a global spread of
technologies. As the new technologies alter thenak borders and assume a global
dimension, similarly the law should assume the séature, and this seems to be
visible in the context of human rights that at@e«last expression of a universal
ethics in which indispensable values that make camcation and dialogue possible
in a regime of moral pluralism are reflect¢d® and they are even “better” than

bioethics language. Indeed, as Ashcroft affirmanén rights look like a global

development. See al$dNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION
(U.N.E.S.C.0.), Universal Declaration on the Hum@enome and Human Rights, 1997, and
subsequently endorsed by the United Nations Gedes#mbly in 1998; U.N. Declaration on Human
Cloning, 2005; U.N.E.S.C.O., Declaration on Humamne&tic Data, 2003.

8 Charter of Fundamental Rights of the European tinamopted in Nice {7 December 2000),
adapted at Strasbourg {1Pecember 2007), became legally binding with tlegaition of the art. I-

6 of the Lisbon Treaty and its entry into forc& fecember 2009). See i@.J.C 364/2000.

% praesidium, CHARTE 4487/00 CONVENT 50.

87 CouNcIL oF EUROPE Convention for the Protection of Human Rights &ignity of the Human
Being with regard to the Application of Biology amdedicine: Convention on Human Rights and
Biomedicine, Oviedo, @ April 1997, at http://conventions.coe.int/Treaty/Ereaties/Html/164.htm
(last visited 28 January 2013).

“88 G.D.PINTOS, Human Rights: The Ethics Of Globalization,D.N. WEISSTUB G.D. PINTOS (EDS),
Autonomy and Human Rights in Health Cavélano, 2008, p. 37.
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language for the discussion of social, legal, andrahissues, in contrast to the
arguably ethnocentric language of bioethit§. However, the issue of the
universality of human rights leads some thinkerbeleve that human rights are the
product of imperialistic Western culture and oftbigal evolution, thus differing

from culture to culture, not being really universal they claim to be, but entirely

relativistic*®.

As Veca states, the relationship between theneldiuniversality of
human rights and the pluralism of cultures anditi@ud is a fact that generates
challenges and problefits

In my opinion, far from emphasising too much cutudifferences that would
lead to relativism and neglecting the differenceswieen cultures in favour of
universal standards or rights that would appeatbaslutes, ke mean between these
extremes requires appreciation and tolerance of thmleniable differences of
cultures and the undeniable basis of individual honights»*®2 In other words,
human rights language grows in the comparisoniafpgue with, and consent about
values among the different cultuf&s Their universality is a point of arrival rather
than the starting point. It is a “plural universglj which is the fruit of different
instances and pluralistic views, and particulartexts that are transcended in order
to arrive at common agreemefifs Even if the human rights are considered as
Western values, it has been demonstrated that tirad equivalents” exist in other
cultures (such as the Asian vallfd)so that their “exportability” is not an issue.
The universality, therefore, is essential to humghts in the sense that they express
vital needs and basic demands that belong to ealam being. Even in the context

of dealing with new technologies, despite their lenpentation is then left to each

489 R. ASHCROFT The Troubled Relationship Between Bioethics and atuRights,in M. FREEMAN
(ep.), Law and Bioethics: Current Legal Issydd, Oxford, 2008, p. 48.

49 See, for example, AFINKIELKRAUT The Defeat of the Mindyew York, 1995; CMACKINNON,
Human rights watch looks withiim The New Yorke64, 1993, p. 53-54; NBOBBIO, op.Cit.

491 5 VECA, | diritti umani e la priorita del malein M. IGNATIEFF (ED.), Una ragionevole apologia
dei diritti umani Milano, 2003, p. 111.

492 R. RORTY, Contingency, Irony and SolidarityCambridge, 1989. See also D.THOMASMA,
Evolving Bioethics And International Human RightsD.N. WEIssTug G.D. PINTOS (EDS.), op.cit.,
p. 21.

9% This position reminds of John Rawls’'s consent ugto intersection through intercultural
confrontation (see also RANIKKAR , Is the Notion of Human Rights a Western ConcédptRiogéne
120, 1982).

494 For deepening this interpretation of the univéssalof human rights, see BPASTORE Per
un'‘ermeneutica dei diritti umanTorino, 2003.

% See ASEN, Human Rights and Asian Valués The New Republid4" — 22 July 1997, p. 33-40;
J.DONNELLY, Universal Human Rights in Theory and Practitthaca, N.Y., 2003.
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single State. In this way, universality and pafacty coexist and are
complementary one to each other.

So, in proving that human rights possess featufegnwersality that are
needed for facing a universally spread and glolwaknsific and technological
progress, the aim of the present chapter is pigdisdocus on fundamental human
rights in order to understand how they shape irctmgext of synthetic biology and,
therefore, demonstrate how the Constitutions (meageneral terms as referred to
all the catalogues and bill of rights at the in&ional, European and national level)
can respond to the challenges posed by this newgametechnology. In fact,
Constitutions in a broad sense could shape thes bason which building a
(constitutionally oriented) regulation, that colld able to respond to the challenges
posed by this new emerging technology.

1. The Right to Life.

Synthetic biology has a lot of potentialities, espkly in the field of
biomedicine. Applications derived from synthetiolbgy, if developed in a correct
and rational way, could be very meaningful to brept@tect human life and health.
These application can be very helpful in the dgwelent of new diagnosis,
treatments and medicines for numerous diseasesth8g, could really lead to
products that can save lives.

On the other hand, however, the damages that dymtpeoducts could
generate in their release, accidental or intentjanathe environment could affect
inevitably and mortally a lot of human lives (bessdhe damages to environment).

In the light of these possible positive and negatiensequences of synthetic
biology, the right to life plays a relevant rolerdeand this section considers the way
it can shape the field of synthetic biology.
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1.1. The Evolution of the Right to Life, its Prouktion in Legal Texts and its

Enforcement.

In order to check how the right to life affects ttantext of synthetic biology,
some preliminary observations about its generalnmeawill be discussed hereatfter.

Starting from a historical and legal perspective tight to life is embedded
within Constitutions only after the Second World Wahis is a response to the
terrible atrocities derived from the conflict. Urttiat moment the need to enucleate a
right to life was not perceived, since it was olmd@nd implicit that life represented
the due logical and ontological assumption for tening to existence of all the
other fundamental right¥.

With the Universal Declaration of Human Rights (LHR., art. 3°) and
then the International Covenant on Civil and PwditiRights (I.C.C.P.R. art.’8),
the Organization of United Nations opted for a soieproclamation of the right to
life, so as to make the need of respecting anceptioy human life visible to all the
nations at global level. The U.N. posed the rightife as a basis and source of the
other right§®°. The novelty was represented by the linking ofrigkt to life with the
notion of dignity, thus creating a strong binomiatween the two. Although the
Universal Declaration of Human Rights is, as itenpasuggest, a mere declaration,
and is not a binding legal covenant, however, nifiuénce on the development of
international human rights is meaningful, as ittoares to send a strong message of
the rights it list3°. In the U.N. context, the right to life has beemigeated as a right
which pre-dates positive protection in the lawshaf Contracting States, but it is not
as an absolute right.

At the International Law level, with reference twetregional human rights

systems, the reference to right to life is giverthmsy European Convention on Human

9% However, it should be specified that the proclaomabf the right to life was already contained in
the Declaration of Independence of the United StateAmerica (1776) and in the French Declaration
of the Rights of Men and Citizen (1789), even iftiose cases they were merely declarations of
principles.

“9" The Universal Declaration of Human RigfftsD.H.R.) was adopted by the General Assembly of
the United Nations on fiDecember 1948.

%% The International Covenant on Civil and Politi&ghts (1.C.C.P.R.) was adopted by the General
Assembly of the UN in Resolution 2200 (XI) on™Becember 1966.

49 U.N., A United Nations Priority: Universal Declaration of uthan Rights 1998, at
http://www.un.org/rights/HRToday/declar.htm (lassited 28" January 2013).

%0’ see P.GLAUREN, The Evolution of International Human Rights: VisiddeenPhiladelphia, 2003.
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Rights and Freedoms (E.C.H.R., art"%)in the American Convention of Human
Rights (1969, art. 4.3%, in the African Charter on Human and Peoples’ Righ
(1981, art. £°® In the Asian context (1988, art. 3.2 of the Aslduman Rights
Charter® and in the Arab Charter on Human Right§1994, art. 5) the right to life
is linked to the notion of human dignity.

In the context of the E.U. the Nice Charter of HanRights has a similar
structuring: meaningfully, it has decided to sthe catalogue of rights from the title
entirely dedicated to dignity, and it has put tight to life (art. 2) immediately after
the article about dignity, thus linking them ingically.

Some National Constitutiorf§, then, clearly state the right to life, such as th
Spanish one (art. 15) or the Canadian Charter gitRiand Freedoms (art. 7) or the
Human Rights Act in the U.K. (art. 2), where thghtito life is theoretically defined
as absolute, despite the indication where it isapgtlicable in certain situatiotfs
Similarly, in the U.S. Constitution, the Fifth Andment, offers constitutional
protection against self-incrimination, and it alscludes the following prohibition:
«No person shall be [...] deprived of life, liberty, property, without due process of
law». This applies only against the federal governmdnit the Fourteenth
Amendment extended the protection against Statesvelder, such constitutional
protection for life remains limited, since both thiéth and Fourteenth Amendments
do not address primarily life, because they areptaeess clauses.

%1 The European Convention on Human Rights was adoptethe Council of Europe on"4
November 1950.

92 Before it, the American Declaration of Rights dbdties of Man was adopted in Bogota in April
1948 by the Organisation of American States, anstdted the right to life at art. 1. Then, the
American Declaration was superseded by the Amer@amvention of Human Rights, signed in San
José in 1969, and enforced by the Inter-Americam@ission of Human Rights (established in 1959)
and the American Court of Human Rights (establidethe Convention). The American Declaration
remains relevant to a few States that have ndita@tihe Convention (U.S., Canada, Cuba).

%93 The African Charter on Human and Peoples’ Righis approved by the Organisation of African
Unity on 27" June 1981.

%4 The Asian Human Rights Charter was adopted dh MIZy 1988 by the Asian Human Rights
Commission.

%% The Arab Charter on Human Rights was adopted dhSktember 1994 by the Council of the
League of Arab States.

% \vjith regards to the text of the National Constitns to which | am referring here and further, see
at http://confinder.richmond.edu/ (last visited"2Bnuary 2013).

7 Indeed, a person’s right to life is not breachitie/she dies when a public authority (i.e. the
police) uses necessary force (however in a prapwte way) to stop people carrying out unlawful
violence; make a lawful arrest; stop people eseplaiwful detainment; stop a riot or uprising.
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From the discussion above, the adoption of a niatiglats philosophy first
encouraged the constitutional and internationabgaetion of fundamental human
rights, and the legal protection of the right fe lsubsequently emerged based upon
the idea that all human life is of equal value.

The implementation of this right occurs through ithtervention of the courts.
The contribution of the European Court of Humanh&gn delineating the right to
life cannot be forgotten in several ar®4sThe Strasbourg Court, on more than one
occasion, has stressed that artréhks as one of the most fundamental provisions in
the Conventios®®®.

The U.N. Committee on Human Rights establishedHgy ItC.C.P.R. as a
non-judicial body, has heard numerous pleadings fiadividuals. In this seat, the
Committee, which is the main interpreter of the. C®P.R., despite it being able to
release binding opinions, has dealt with death Ipet!§ police shootings® and
deaths in custody?, describing the right to life aghe supreme right*>,

Under the American Convention, the Inter-Americamtan Rights Court is
required to submit an annual report to the Gengsabmbly of the Organisation of
American States indicating which States have notptied with its judgmentd®

Under the African Charter, individual complainte dreard by the African
Commission on Human and Peoples’ Rights. The Comiamshas intervened in

% The case law of the Strasbourg Court about tHet tig life is very broad. Just to mention a few
meaningful judgments, see: (a) about the killingshate agents, casgécCann v. United Kingdom.
18984/91, 27 September 1995; (b) about the positive obligafmmthe State to protect life, case
L.C.B. v United Kingdom. 23413/94, 9 June 1998; (c) about death penalty, c@sering v. United
Kingdom,n. 14038/88, 7 July 1989; (d) about the issues as regard thenbimj of life, casé/o. v.
France,n. 5324/00, 8 July 2004; cas&.H. and others v. Austria, 57813/00, I April 2010; case
Costa e Pavan v. ltaly). 54270/10, 28 August 2012; (e) about the end of life see caagles v.
Spain,n. 48335/99, 2D October 2000Pretty v. United Kingdomn. 2346/02, 28 April 2002; Haas

v. Switzerlandn. 31322/07, 2DJanuary 2011.

%99 CaseMcCann and others v. United Kingdpnit., § 147.

*10 See caskubuto v. ZambigCommunication 390/1990).

*l1 See casSuarez de Guerrero v. Colomii@ommunication 45/1979).

*12 5ee cas®ermit Barbato v. UruguayCommunication 84/1981).

®3 C.C.P.R. (Committee for Civil and Political RightsGeneral Comment n. 6, 1982, at
http://www.unhchr.ch/tbs/doc.nsf/(Symbol)/84ab96&1R1 fc7¢c12563ed0046fae3?0Opendocument
(last visited 28 January 2013).

14 About the right to life, see, for example, theea$ Velasquez Rodrigugmhich concerned the
practice of disappearances in Honduras and resiitélae finding of a violation of the right to life
(Inter-Am Ct. H.R., 29 July 1988).
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cases relating to serious right to life violatiansluding massacres, extrajudicial
executions, disappearances and police kilfittgs

In the Italian system the Constitutional Court haantioned the right to life
several times (for instance, in the rulings nn.1680, 54/1979 e 223/1996). It has
recognise the right to life as the first of inviola rights referred to in art. 2 of the
Italian Constitution. The right to life is also dered as the presupposition of the
other rights. In its absence, all other fundamemgits will have no reason to exist.

The discussion in this section demonstrates theitapce and the spread of

quotation of the central right to life in many daetions and case laws.

1.2. The Contents of the Right to Life.

From the International Law, the E.U. Law and thdidial Bills of rights as
well as from the case law, it is evident that tlghtrto life is recognised upon the
human being, and the life that the right makesresfee to is the human one. The
diverse sources of law and the rulings seem to@wavin this regard. So, the human
being is the bearer of such right, and it is dasgreof a special treatment in respect
to all the other forms of life that are aboundingower the world. However, this
begs the question of the meaning of human life #red identity of one what
constitutes a human being.

This difficulty of selecting humanity for speciakatment is well expressed
by Diamond: 4 our ethical code makes a purely arbitrary distion between
humans and all other species, then we have a caskedbon naked selfishness devoid
of any higher principle. If our code instead makesdinctions based on our superior
intelligence, social relationships, and capacity feeling pain, then it becomes
difficult to defend an all-or-nothing code that @rs a line between all humans and
all animal»°*®. The elements that make the difference betweenahuamd non-

human animals are currently difficult to define.o8hl these elements be the

15 See, for example, the casekafzeem Aminu v. Nigeri@05/97), where it was affirmed that arrests
and detentions could violate the right to life e absence of a loss of life.

*16 J.DIAMOND, The Third Chimpanzee: The Evolution and Futureheffiuman AnimalNew York,
1992, p. 30.
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language, or the consciousness or the evolutichewglopment of brain and the self,
the meaning of human life still remains unclear.rdtwer, the borders of human life
are not easy to define. The issues of when lifes@hdnd when it begind® are still
questionable from the scientific and the legal \pewmt. At the same time, defining a
“human being” remains unsolved. However, what apppkin here is that the right
to life till now has been referred only to humannige. In the Council of Europe’s
Handbook about art. 2 E.C.H.R!Lie’ here means human life: neither the right to
life of animals, nor the right to existence of &g@ersons’ is covered by the concept
[...] The Convention does not otherwise clarify wHéde’' is, or when it - and
therewith the protection of Article 2 of the Contvem - begins or ends. Indeed, in
the absence of a European (or world-wide) legalsorentific consensus on the
matter, the Commission when it still existed wasl the Court still is, unwilling to
set precise standards in these regards Therefore, following the self-restraint
operated by the Council of Europe, and keepingeasii@ issue of the notion of
human being and the borders of its life, it is ewtthat the right to life has an
«rreversible character because it entails the digaarance of the subject upon
which the right is recognised®. The right to life entails both a negative and a
positive obligation for the State. In the first senit means that the State must avoid
any behaviour that could alter or damage the lifetsomembers. Thus it cannot
arbitrarily or intentionally Kill individuals. Intte second one, the State has, at the
same time, the duty to intervene for removing aitiyation that potentially affects
life and puts life into risk. Therefore, the righlhows a subjective feature — it is
recognised upon each person and exercisable ih dfgublic powers. It also owns
an objective facet, thus being an object of cackatention by the State towards the
bearers of the right itself.

However, it should be noted that the right to ifenot an absolute one, but it

can enter into conflict with other rights.

*17 With regards to the evolution of criteria for dwténing death see, among the others\\EcKs,
The Right to Life and Conflicting Interes@xford, 2010.

*18 With regards to the complex issues pertaininghto donnection among the right to life, human
dignity and the beginning of life, see RLOMER, The Law And Ethics Of Medical Research
International Bioethics And Human Rightsndon, 2005, p. 67 ff.

*19D. KorFF, The Right to Life: A Guide to Implementation ofiélet 2 of the European Convention
on Human RightsHuman Rights Handbook n.8, Strasbourg, 2006.

2 Translation from P.R.&PEZ Los Derechos Constitucionales De Los Pacientesetles a la Vida

y a la Integridad Fisicain Derecho y Saludl4, 1, 2006, p. 102.
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For example, during times of war the protectiontte collective lives and
national security comes into conflict with the righ life of the enemies. Thus it is
questionable as to which deaths can be justifiedl @imitted, and under which
conditions?™. In the ambit of the prevention of crime, the tigh life of innocent
people and victims opposes to the right to lifehef aggressors and crimin&fs In
the field of abortion, the conflict between thehtigo life for the mother and the right
to life of the embryo is at stake. In the end-&-Issues, the right to life is in contrast
with the right to autonomy and self-determinati@s (expressed in the form of
refusal of life treatments), and the role of armeéntion by the State, i.e. in pursuing
its negative duty not to infringe an individual’'stanomy or in making prevail a
positive obligation to take reasonable steps tegmee life, is questionable.

In conclusion, the right to life is generally assted to human life, meaning
its biological and physiological dimension. “Lifélere is defined as in the sense of
“being alive” from the beginning until the end, wéeer this beginning and end
could be. The right to life is also associated he tsocial” dimension. In other
words, such right includes the right to the biotadiexistence (comprehensive of the
right of physical integrity that connects to thénpiple of autonomy in its individual
dimension, and to the protection of the bodies pullic security in a collective
sense) and a right to personality (included thatraf a moral integrity, autonomy
and self-determination).

So, to call upon the ancient distinction made bigtdtle, “life” is both ‘Con”

(biological life) and Bioc” (personal/biographical liféf>

*21 Humanitarian law and international criminal lavatst that a death can be lawful, provided that
some conditions are respected. In particular, tr@pgotionality in the action, and the military
necessity, which must be justified by collectivi-gefence and for national interest.

22 The main opinion states that, in this case, thgresgor's imminent violation of an innocent
person’s right not to be killed provides the ethicestification for the overriding of the aggressor
own right to life. So, the lethal force should hustjfied, as it would be the only means for saving
innocent life, being in a context of perceived #ir® life.

2 35 RODOTA, La vita e le regole: tra diritto e non dirittdviilano, 2006, p. 205 ff.
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1.3. How Does the Right to Life Shape the ConteStnthetic Biology?

Synthetic biology divides the right to life intoréde perspectives: in the
hypothesis that the human being is the bearerefitht to life, he or she has the
entitlement to see this subjective right recogniaad protected by public powers.
More specifically, this entitlement entails (1) thght to have access to all the
potential applications that synthetic biology cohlave in ameliorating human life
and health (and in this case the right to lifetricly connected with the right to
health and to the freedom of scientific researeiny (2) the right to be protected
from any case of damages that synthetic biologydcptwovoke onto their lives (in
the hypothesis of biosafety and biosecurity risk8). Moreover, since synthetic
biology challenges the notion of life, it puts irdoubt the reference of the right to
life to the sole human being. Here, the right te is challenged in its mere reference

to “natural” humans.

1.3.1. The Right to Life in its Connection with the RightPhysical Integrity and
the Right to Health.

From the State perspective, such right entails hibahan life should be an
object of attention and protection. Indeed, théntritp life implies the negative
obligation upon the State to avoid any behavioat tould damage human life. This
could be achieved by avoiding any research in ®fitttbiology that could Kill
human lives, for example in the non promotion afgvams of biowarfare through
the use of synthetic biology. At the same time, $tate has positive obligation in
defending human life from attacks by bioterroristsin controlling the accidental
release of synthetic products in the environmehts Ts achieved through licenses,
enactment of protocols and guidelines for safetyttd labs, oversight on the
laboratories, and so on, as well as through a igesabligation in allowing and
favouring the access of people to synthetic biossgiroducts.

In both cases, the right to life must be read innextion with the right to

physical integrity (intended as the right to wathag the survival of humanity as
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such) and the right to health. However, the righthealth is to be shaped in the
following manners: (a) in the case of the righlifi®intended as a subjective claim to
have access to medicines, therapeutic devices aocines obtained synthetically,
the right to health shows an individual dimensiamdg (b) in the case of protection of
life from bioterrorism and accidental release ofgirous synthetic substances, the
right to health linked together with the right toygical integrity acquires a collective
facet, since it calls for the protection of the \eheociety (however, the society is
here meant as the sum of individuals having eaettloa right to physical integrity).

So, the right to life in synthetic biology shapesaafundamental individual
right and, at the same time, as a collective istet@ be safeguarded, in connection
with the right to physical integrity and health gmablic health issues, which will be
discussed in the subsequent sections.

It is meaningful to observe that such right to Iifeist be recognized in a
single human being as belonging to the State ohraader terms, to humankind.
Indeed, the principle of equality comes at stakdatermining who the bearer of this
right to life can be in the synthetic biology field

In my opinion, indeed, and in line with Dworkin,ethldistinction between a
human organism and a person is not consistent herefer to Harris'$®* and
Singer’s perspective, for instance, who claim tihat right to life is ®ot a right of
members of the species Homo sapiens; it is [..rigat that properly belongs to
persons®?>. This means that human beings who have some ésathat make them
own a moral value can be labelled as “persons”.s&Hheatures could be a capacity
for reason (Singer) or a capacity to value one’sr axistence (Harris). Quoting
Wicks, it should be noted thathe problem with these theories is that they either
include many other species within the concept akg®ood (not necessarily
objectionable in itself but requiring significanhanges to our treatment of other
species) or they exclude many human beitfgsindeed, the differentiation between
human organisms and persons would lead to the @ralwf infants and permanent

vegetative state patients from moral status and titam their right to life. Instead,

%243 HARRIS, The Value of Life: An Introduction to Medical Etyitondon, 1985, p. 8.

% P SINGER, Rethinking Life and Death: The Collapse of Our Tiiadal Ethics Oxford, 1995, p.
206.

526 E WicKs, op. cit.,p. 16.
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«the life of an individual human being matters mbyralot because that organism is
sentient or rational (or free of pain, or values wn existence) but because it is a
human life®?”. The principle of equality elaborated in the amifithuman rights
helps in this instance. It states that the lifeeath human being matters equally,
regardless of the differences in rationality orestfeatures that claim to characterize
and differentiate the person from organisms. Se,right to life in the context of
synthetic biology should be referred to anyonehwaman life has value because — as
Dworkin states again — it is not only a life crehtey God or nature, but there is a
«human investment?® in each life. This is in the sense that each iffethe
culmination of millennia of evolution, with each erontributing to generations of
human cultural development. Each life is made leypghst and the present, by the
investment that each single person has put inifés Ih fact, «ve are the highest
achievements of either God’s creation or evoluaod there is a feeling that for this
reason humanity should strive to survive, but we @so aware that the destruction
of humanity would mean the loss of all knowledge,aad culture that previous
generations have createtf’.

So, each life has an intrinsic value and the sawtends to humanity in
general. Thus this life must be protected agahesintisuses of synthetic biology and
be promoted through the applications of syntheitidolgy. In this sense, the right to

life is at stake in the area of synthetic biology.

1.3.2. The Right to Life as a Species-Right?

Synthetic biology works with life and tries to al@nd create it from scratch
and from non natural elements. So, if the notiorlifef is reshaped by synthetic
biology, it is relevant to see what happens toright to life as a species-norm.
Should it be extended to humans produced synthigtica should it be not? The

answer to this question is a difficult one, espc@onsidering that we are now in a

527 (i
Ibid.
2 R. DWORKIN, Life’s Dominion: An Argument about Abortion and Banasia London, 1993, p. 82
ff.
¥ bid., p. 82.
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preliminary stage and concrete examples of symthbtimans have not been
elaborated yet.

Therefore, some preliminary observations abountit®n of life are needed.

“Life” is a difficult notion to define for both thescientists and the
philosophers and lawyers. The scientists think thatmatter is too “philosophical”
and the philosophers consider it as too “scierififft For this reason, the main
scientific literature has opted for alisk of property definition (essentialist
approach), instead of aheory-basedapproach°%, i.e. it prefers individuating a
series of criteria and features that can qualiyeag as “alive”, rather than saying
what life is. Deplazes-Zemp, together with Deatifeand Koshlant*, affirms that
living being should show: (a) constant transforwmtithrough the exchange of
energy with the environment, (b) material bordgis, capacity of developing,
growing, reproducing and self maintaining (autopwe (d) metabolism, (e)
capacity of keeping a balance between internalexternal dimension of the body
(homoeostasis), (f) a genetic program, and (g)rgphy to a process of evolution
and adaptatioti*

According to the definition given to synthetic logly (see Chapter 1), the
notion of life changes its facets. In fact, if dyetic biology is simply considered as
an evolution of genetic engineering, the focus &mmsidering a being alive
undergoes the possess of a genetic endowment agchpr. If the preference is for
the DNA device construction and for the creatiomefv and non existing entities,
life means having a metabolism and a genetic pmgha the case of a minimal cell
creation, the interaction with environment and potesis are considered as the main
ones for recognizing “life”.

However, whatever the notion of life is chosen,ist plain that within

synthetic biology life is an object of transfornwettj manipulation, creation in

%30 See M.BEDAU, The nature ofife, in M.A. BODEN (ED.), The philosophy of artificial lifeOxford,
1996, p. 332 ff.

31 C. Nifo EL-HANI, Theory-based approaches to the concept of lifeJournal of Biological
Education 42, 4, 2008, p. 147.

32D, DEAMER, Special collection of essays: What is life? Intraiiton, in Astrobiology 10, 10, 2010,
p. 1001 ff.

>33 Jr. D.E. KOSHLAND, The seven pillars of lifén Science295, 2002, p. 2215.

%34 A. DEPLAZESZEMP, The Conception of Life in Synthetic Biolpdy Science and Engineering
Ethics,2011, p. 2 ff.
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laboratory or through a computer or a rational glesHere the scission between
living beings and machines blurs, the borders betw&atural” and “artificial”
become imperceptible and the link between theaketiesearch and experimental
one becomes closer.

Life is not perceived as something “given”, or &® texpression of an
untouchable natural order, or havingréXog”, i.e. a finality that imposes on one not
to touch the “nature”. Instead, life should be pered as something that can be
programmed and optimised, as if seeond Nature>> was being originated. The
mentioned features that are associated to “life”raot inalterable, but ar¢ocols [...]
on the one hand designed according to the wishéiseaf human designers; on the
other hand, [to]serve specifipurposes®*®. To paraphrase, life is aoolbox, in
which thetools are produced through a rational design and asdhee time they are
used as a means of production. Thus synthetic dydbturs ¢he boundary between
our understanding living and non-living mat&t’. Indeed, synthetic products result
to be “living machines” and “synthetic organism’ge.i combining elements of
artificiality (proper of machines that have no reatlependence and act in a
mechanical way) and elements of “nature” (typidabi@anisms, having the capacity
of interact, reproduce, die and so on). For exangyethetic cells (in the subfield of
“synthetic protocell biology”) have an artificialrigin (made by men) but then
evolve in a “natural” way that resembles the congmis existing in nature (they
could take the name of “synthetic organisms”). éast in bioengineering approach,
the bioengineering product is similar to the triadial organisms in its origin but it is
programmed to fulfil certain purposes (so they ddug¢ named “living machines”).
Thus, synthetic organisms are not imagined as copiesuafdn beings but as new,
minimal forms of life. Living machines in synthetiology are not imagined as

mechanical beings but as organisms that are fudigtolled by human beings. [...]

%35 M. ScHMIDT, Xenobiology: A new form of life as the ultimatesaifety tooljn Bioessays32, 4,
2010, p. 329 ff.

%36 A DEPLAZES-ZEMP, The Conception of Lifesit., p. 13.

37 A. DEPLAZESZEMP, M. HUPPENBAUER Synthetic organisms and living machines. Positigrtime
products of synthetic biology at the borderlineviEn living and non-living mattein Systems
Synthetic Biadgy, 3, 2009, p. 55.
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These new forms of life will affect the concept amaluation of life and the idea of
what constitutes a machine in society and in outuce»>%,

So, if synthetic biology allows life to be reproddcin a fundamentally
different sense, nothing excludes the engineeriesgectives or other synthetic
processes to be applied to gametes too. Indesttiex than relying upon gametes to
produce a life whose form is constrained by boumdaassociated with existing life
forms, synthetic biologists assemble synthesizédimy blocks of genetic materials
into life forms which have not existed before idesrthat they might fulfil a pre-
existing function [...]. Synthetic biologists majsa use such building blocks to
redesign existing life forms. Moreover, in thatytta@e able to do so on an assembly
line basis, mass production of new forms of ‘likelf’ may take place in the very
near future°.

Numerous legal rules and regulations have beenteshan order to give
safeguards to public and environment with regaodseiw reproductive techniques,
for example the ban for reproductive cloning of lamembryos, and the permission
of pre-genetic diagnosis of embryos for specifodilers™.

The techniques adopted within the field of synthetology go into the same
direction of constructing other inter-species “tueas”, whose right to life (meant as
the right to come into existence and being worthyegal protection) and whose
moral significance are at stake, such as in the adsinter-species cytoplasmic
hybrids, or cybrid¥™.

The question of whether synthetic humans could éseeted and could be
gifted with the recognition of a right to life rema unanswered for the moment. If
the science and technology do one day generatbefi;mhumans, in my opinion, the
options for their legal regulation could be asdual: (a) enacting a ban to create

them, analogously with the ban for cloning, or {ag¢re could be a preference for

38 |bid., p. 63.

3% R. MACKENZIE, Synthetic Biology and (Re)productive Liberties: ficurity, Biosecrecy, and
Regulating New Technologies with Futures in Mimd M. FREEMAN (ED.), Law and Bioethics:
Current Legal Issugdl 1, 2008, Oxford, p. 251.

40 gee, for instance, in the U.K., the 199%dutnan Fertilisation and Embryology Agctwhich
regulates the provision of fertility treatment tanmans.

41 See U.K.ACADEMY OF MEDICAL SCIENCES Inter-species Embryogondon, 2007; U.KHUMAN
FERTILISATION AND EMBRYOLOGY AUTHORITY, Hybrids and Chimera, London, 2007, at
http://www.hfea.gov.uk/en/1517.html (last visite8"2anuary 2013).
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overcoming the “classical” association of the rightife to the human species as we
know it, by leaving out of consideration what thengrative action of the human
creature is, but focusing only on the functionsshe/could pursue, so that if a
synthetic human pursues the same functions of turald human he/she could be
recognised with a right to life; or (c) there coddd the possibility of elaborating a
hybrid legal protection for the synthetic humangdfedent from the “classical”
humans’ version.

(a) If a ban is chosen, the right to life would meredfer to human beings,
thus implying the prohibition in extending it tohets. In this context, such right
would be connected with the right to genetic initgg?’. This means that the right of
not altering the individual human genome and tloeeefiny intervention on human
genome through synthetic biology would be banffedsuch interventions would
affect human genetic integrity and alter the humgp@amome defined as an endowment
of humanity that has to be kept and preserved wsvarture generations. The matter
of eugenics would retake power here too. Under fibispective, synthetic humans
would be “degraded” humans much like the cloned dmsnSo, the ban for creating
synthetic beings, based on the right to human tbfdbe preserved together with
genetic integrity, would be a means to protectitivélability of the human species.
Moreover, it would be a means for avoiding discnation against human beings on
the basis of their origin (“natural” or synthetic).

It is in the protection of genetic endowment ttegt following prohibitions
find their origin: the formation of hybrids, theosssing of species through the

transferring embryos from humans to animals anc wersa, and the eugenic

%42 See, for example, with regards to genetic intggritd intangibility: U.N.E.S.C.O., Declaration on
Human Genome, 1995, principle 1; Recommendation/1982 from the Council of Europe about
genetic engineering, recommendation 7. From theridecpoint of view, see, among others, R.
MALANDA, Intervenciones geneticas sobre el ser humano yctlerpenal Bilbao, Granada, 2006, p.
176 ff.

>3 The right to genetic integrity is so strongly psved that some legal systems have decided to give
it a legal protection by individuating a criminalle for the violation of it. See, for example, Sisan
Criminal Code (art. 159), which condemns genetimipaations for non therapeutic purposes, by
enacting a crime of (abstract) peril and result:ldgal good is an individual one, the geneticgritg,
and a collective one (intangibility of human genorseper individual interest); the action is a
manipulation of human genes thus altering the ggmotreferring to the action on the body of a
person, on implanted embryos or viable foetusesamdmbryos in vitro (introduction of modified
genes, permanent alteration).
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creations, such as chimeras. So, the ban of syntheians could be added to the
mentioned list of prohibitions.

(b) In the second hypothesis, the right to life agedéd to synthetic humans
would cease to be a species-norm, and it wouldebiyetransform itself into a
“function-norm”. So, how the humans originate wouldt have further relevance,
but if these synthetic humans would be able toymual the human functions and
have human consciousness, they would be ascrib#eteealm of humans as such
and would be entitled with the same rights.

(c) In the third hypothesis, synthetic creatures wdagdntermediary between
humans and chattels not having a legal protectimns being gifted with a hybrid
tutelage that should be elaborated. In this contaextisk of stigmatization and
differentiation between humans of “series A” (aattmally” born) and “series B” (as
synthetically born) cannot be avoided of considerat

The question of how to shape the right to life witference to possible new
synthetic humans is not clear. It is not my will it@licate thé’ proper solution.
However, some possible orienteering lines are \ikel be formulated, and the
engagement of society, philosophers, ethicistspkmgists, scientists, and religious
people together with policy makers in the followiyegars will certainly contribute to

its comprehension.

2. Human (and Non Human) Dignity.

A concept that is strictly connected with the righiife is the one of dignity,
and it must also be considered in the light of lsgtic biology.

At first blush, human dignity seems to have nothinglo with this subject.
However, it is only the first and rapid view thatings forth such a conclusion.
Actually, if “Maya’s veil” is lifted, suddenly anber perspective appears. Therefore,
it is meaningful to check if and how dignity camapla role within synthetic biology.
In order to understand it, it is better to offem®ogeneral observations about what

human dignity means and where it is derived from.
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2.1. The Notion and Evolution of Dignity: Dignitys aVirtue and Value, as

Empowerment and Constraint.

Keeping aside the deep discussion of the notiomighity during ancient
Roman times and in Christian tradittéh throughout history, the idea of dignity
evolved from the reference to institutions, thatrevaimed at defending the
“decorum” of States, and then it started to rebgpersons, and thus assuming mainly
two meanings during the course of time. On the lwared, it was meant as a value
associated to a social position (referred to honamnd on the other as an absolute
and inherent value that belongs to human beingsias*.

In this second perspective, dignity becomes a goafamoral principles and
responsibility, as it means to treat every beingdénordance with the dignity that it
possesses. In this sense, dignity extends to atlahubeings and not only to
particular categories or groups as in the first mmreg

As de Miguel Beriain explains, in the first sengéhmnour”, «we are referring
to a value that, as such, encompasses the charstitsrof polarity (there exists an
opposite, indignity, which counters this value)adpalness (there is the possibility
of being more or less dignified), [...]. When, be bther hand, we employ the idea of
dignity as «an inherent value which is superioratty other», [...] dignity is not a
value, but rather it is the value that is inhergntlbssessed by something (in order to
unravel this tongue twister it is perhaps better day that dignity, when it is
synonymous with honour, decorum, etc. is a virne, that dignity as a value that a
being possesses is not a virtue ataflS. In this sense, human dignity would have a
double meaning of “virtue” and “value”. The meanioig'virtue” links dignity to the

social dimension and to the conception that a oailtr society have of “dignified

¥ For these aspects, see for examplé®scHEL El concepto de dignidad en la Antigua Roma y
después in Ars Médica, 2, at http://fescuela.med.puc.cl/publ/ArsMedica/Aeslita2/
04_Chuaqui.html (last visited 28anuary 2013).

4> See | KANT (1785),Fundamental Principles of the Metaphysic of Mor&sckville, M.D., 2008.

*4%| DE MIGUEL BERIAIN, Synthetic Biology: a Threat to Human Dignitfaper written with support
from the SYBHEL project: Synthetic Biology for Hum#&lealth: Ethical and Legal Issues (SiS-2008-
1.1.2.1-230401; a project funded under the Eurofigammission's Science in Society Programme of
Framework Programme 7). Thanks to the Author ferkimd concession of his article.
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people”, and it implies a list of behaviours thiadsld be pursued in order to keep the
“status”. This view is culturally dependent, as Meygre state¥'’.

It is the second perspective the one that has @i relevant role with the
building of human rights.

Just to mention some examples of its quotation, drudignity is explicitly
declared to be one of the foundational ideas inGharter of the United Nations
(1945), in the Preamble of the Universal DeclarabdbHuman Rights (1948), and its
partner Covenant on Economic, Social and Culturgh® (1966), and Covenant on
Civil and Political Rightg1966). Thus, the Preamble to each of these inginisn
recognizes the inherent dignity and the equal amadienable rights of all human
beings, and art. 1 of the Universal Declarationdasty proclaims thatatl human
beings are born free and equal in dignity and rgghtthat is to say that each and
every human being has an inherent dignity, whicbugds the possession of
inalienablehuman rights.

In the American ambit, the American Convention amtén Rights opts for
considering dignity as a right and not the basistbér rights (art.11), defining it as
the right to respect and reputation.

In the E.U., the European Charter of FundamentghtRimentions dignity in
the Preamble, as a universal and indivisible vaipen which the E.U. is founded,
and then it chooses to start the catalogue of giglytputting human dignity at the
first place (Article 1), thus underlining the stgowalue of dignity as a source of the
remaining human rights. The European Conventiotdoman Rights, instead, does
not cite dignity, but it elaborates on it throutle case-la#’®

Furthermore, numerous Constitutions clearly expréss importance of
human dignity*® by reserving to it a specific article (or morei@es) or formulating

it at the beginning of the whole bill of righit&

" A, MACINTYRE, After Virtug London, 1981.

%8 See, for example, cadgrer v. United Kingdomp. 5856/72, 28 April 1978. For further details,
see C.McCRUDDEN, Human Dignity and Judicial Interpretation of Humadrights, in European
Journal of International Law19, 4, 2008, p. 655-724.

> The dignity is explicitly mentioned in Constituti® of States that come from socialist experiences
(see WSADURSKI, Rights Before Courts: A Study of Constitutional @®in Postcommunist States of
Central and Eastern Europ®ordrecht, 2008), from States that lived autlwidn experience (such
as Germany, Italy, Portugal, Spain) and in almbsttotality of Constitutions of Latin America (see
G. RoLLA, Il valore normativo del principio della dignitd uma. Brevi considerazioni alla luce del
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Dignity is very much cited in legal texts, but & still unclear what it is
exactly is. Sometimes it has represented the sanfrecghts and the ground upon
which all the human rights are bdflt (in particular the right to freedom from
inhuman treatment, the right to private life anohifg, the right to marry, the right to
freedom of conscience and belief, the right todoem of association, and so on). On
other times it has been considered as an expressivseedom or equality, or as a
subjective individual right itself (as in South &fn and Israelis Constitutiof),
closely related to concepts like virtue, respeatpaomy, or a right having collective
dimension. There are also times when it has beem ag a limit (for example to the
constitutional review, as in German Constitutiangd in some others as a parameter
in balancing operations and as a principleAs Alpa says«“dignity” is not only a
word, but it is at the same time a value, a prifei@g general clause, a connotative
element of a legal system, a limit and many othergs, as it happens for all the
words that are rich of history, for all the termaving a plenty of meanings, for all
the works open to the interpreters’ textut¥.

So, the importance of dignity is extensive. Newerdhs, this importance

gives rise to so much controversy, because humgmtgiis a vague, elusive and

costituzionalismo iberoamericanm Diritto pubblico comparato ed europgl)/, 2003). In particular:
German Constitution puts human dignity at the basithe whole Grundgesetz (art.1); South Africa
Constitution affirms it in art. 1 (a), art. 7 (Bxt. 10, art. 35 (2), art. 36 and, as non derogadgke, in
art. 37 (5); Israel Basic law provides the generatection of human dignity in section 1 and then i
states a negative obligation not to violate itéct®on 2 and a positive obligation to promote iotiss

8; Belgian Constitution (art. 23) elaborates digifir admitting, at certain conditions, the homeioff
consentient person; Irish Constitution links dignitith the protection of the right to life (art. #O
Hungarian Constitution, as modified in 2011, stdtesan dignity as inviolable and belonging to
embryonic and foetal life from the moment of corteamp (Preamble and art. 1l). See also Finnish
Constitution (artt. 1, 7, 9, 19); Greek (art. 7 afbthe prohibition of torture); Lituanian (artt. 222 e
25); Polish (preamble and art. 30); Slovenian (@dtand 34); Spanish (art. 10).

%50 A particular case is represented by the U.S., evdégnity does not appear, but according to some
scholars a reference of it was implicitly stated the Declaration of Independence (see J.C.
KNECHTLE, Holocaust Denial and The Concept of Dignity in THuwewopean Unionin Florida State
University Law Review36, 41, 2008). In the U.S., however, the releeaoft dignity grows as the
human rights acquire their importance (see MAYER, W.A. PARENT, The Constitution of Rights.
Human Dignity and American Valudshaca, N.Y, 1992).

*11n Belgian Constitution human dignity is the bagsocial rights (see art. 23).

52 Here dignity is quoted when a new right is necgstabe formed and it does not exist yet.

%53 About these facets of dignity, see, for exampleARDORNO, Human dignity and human rights as
a common ground for a global bioethidés Journal of Medicine and Philosoph$4, 3, 2009, p. 223-
240, at http://www.unesco.org.uy/shs/red-bioetipkyads/media/dignidad_Andorno.pdf (last visited
28" January 2013). With regards to dignity as the afdtuman rights, see RawLs, A Theory of
Justice Cambridge, M.A., 1999, p. 157.

54 G. ALPA, Dignita personale e diritti fondamentalintervento alla Conferenza internazionale “
diritti umani e fondamentali nella formazione dmivocato europe€o Rome, 9-18 April 2010, at
http://www.europeanrights.eu/index.php?funzione=p&8&id=437 (last visited 28January 2013).
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flexible concept. At this point Alpa again speak®at it as a kustrophedie word,
that can be used in opposite ways, especiallyarfidid of biolaw, depending on the
point of view of the interpreter. This vision haseln shared by Aldergrove who
compares dignity to anempty box*>°, which can be used either for manipulative
interpretations, or as an argumentative role tgstpthe rights and freedoms that
have already been stated, thus assuming a menamental functios>°.

Relevant examples of the ambiguity and vaguenessuofan dignity are
visible with regards to end-of-life decisions’ deawhere “dying with dignity” is
appealed by the supporters of euthanasia, who demsi life in serious disease
conditions as a not-worth-to-be-lived life, and tilean accordance with an
individual's wishes is a more dignified than onattlgnores the autonomous choices
of the individual. On the other hand, dignity istla¢ same time used as a “weapon”
by the opponents of euthanasia who invoke it tdasughat euthanasia is a crime
that affects human life and the inherent dignitgttih owns. There are several views
regarding the attitude towards the status of bodytsp(that are, for instance,
assembled in research biobanks). The first viewgeizes property rights upon the
human body by using dignity to affirm that the lasfkrecognizion of property rights
to individuals upon their bodies would be a viaatiof human dignity and that the
best model for safeguarding human dignity is thiotige affirmation of property
rights upon the body. There is another view whissigns the nature of “commons”,
stating that assigning property rights to body adnfer a value of chattel to human
body, thus infringing the human dignity of the wigderson, as the attribution of
property would make the body as a mere “objectidndle.

These examples show the vagueness of dignity. i§oitylassumes — once
again — a double nature. Indeed, in the first pmsitvithin end-of-life issue and in
the first position about body parts, human dignisy strictly connected with
individual autonomy, and such a concept of auton@mg self determination also
leads to the notion of property. Here, dignity @ceived as empowerment®’, to

%55 3. ALDERGROVE, On Dignity, in J. ALDERGROVE (ED.), Why We Are Not Obsolete Yet. Genetics,
Algeny, and the Futur&urnaby, B.C., 2000.

%6\V. SaDURsKI, Constitutional Courts in the Process of ArticulatiConstitutional Rights in the
Post-Communist States of Central and Eastern Eyfepé Working Papern. 2003/1, p. 4.

%7 See R.BROWNSWORD Human Dignity, Ethical Pluralism, and the Regulatiof Modern
Biotechnologiesin T. MURPHY (ED.), New Technologies and Human Righiford, 2009, p. 26 ff.
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be intended as the capacity to make one’s own ehlpior to value one’'s own
preferences, even with regards to the body. Itilenthat those choices that one
freely makes should be respected. This is remintsaeDworkin’s positioi®® which
connects dignity to self-determination, therebyentiding its individualistic facet.

In the second position (connected to the sanctftyife and about the
“‘commons” status to body parts) human dignity asssunime facet of dignity as

constraing>>°

, since it is a tool for limiting others’ activiseand imposing moral
duties and obligations towards all human beings.

Such considerations could bring to consequenceptwblematic results: (1)
because oits ambiguity, dignity cannot really solve legabplems that arise in the
context of synthetic biology and so it is not usetube considered within a legal
reflectiom®® and (2)thanks toits ambiguity, it can beirvoked as a polemical
substitute for clear ideag®, to cover ambiguous and untidy thoughts or as a
rhetorical device, so it is used in any situation droadened without any limit in
such a way that it results trivialized. Indeedf e interpretation of morally
saturated legal terms like ‘human right' and ‘humdignity’ tend to be counter
intuitively construed in too broad a sense, thell maot only lose their power to
provide clear conceptual distinctions, but alsaitttogitical potentiaby %2

Out of these two extreme consequences, the challesige consists of finding
a “right” place to the multi-faceted concept of miiy even in the legal framework of

synthetic biology.

8 R. DWORKIN, Is democracy possible here? Principles for a Newtieal Debate Princeton, N.J.
2006, p. 10 ff.

%% |pidl.

%0 some scholars think that dignity is simply a psilphical concept but does not have a legal role,
thus the same effects that can be obtained qualigigity are obtained through the principle of
equality or reasonableness. For instance, Mackdites that eignity is a useless concept in medical
ethics and can be eliminated without any loss oteab. In this view, dignity means no more than
the respect for the notion of autonomy. So, it is@etitive concept (RMACKLIN, Dignity is a useless
conceptin British Medical Journal327, 7429, 20 December 2003, p. 1419-1420).

51N, BosTrROM In Defense of Posthuman Dignitp Bioethics 1, 3, 2005, p. 209.

*52E 0.ERIKSEN, The question of Deliberative Supranationalism ia EL, Arena, Working Paper n.
99, 1999, at http://www.arena.uio.no/publicationsd® 4.htm (last visited #8January 2013).
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2.2. Dignity for Humans and Non Humans?

Before analysing whether dignity relates to synthetology and how, it is
necessary to examine a further preliminary isswehether there is a difference
between human dignity and dignity. Indeed, all tin@man rights texts at the
international, European and national level refehtionan dignity®, thus qualifying
it in a specific way. Such notion of dignity, assded to humans, subdivides into
three more subcategories: (a) the dignity attachinthe whole human species, (b)
the dignity of groups within human species, and {le¢ dignity of human
individuals®®.

The first category, i.e. the objective facet ofrdig, works for the protection of
the integrity of the entire human species (sucthagprotection of the uniqueness of
human genome). It also, by extension, originates iarat the basis of some social
and economic rights, such as in the case of thelaggn of environment, and of
some duties towards nature, animals and earth.

The second attribute, i.e. objective and subjectiignity, operates in the
contexts of discrimination, thus founding the claiof groups to be recognized and
not discriminated against the others.

The third one, i.e. subjective dignity, is mainlgvoked in the ambit of
individual choices or situations affecting the sdlius leading to sustain the
individual freedom, integrity, autonomy, respectiué self and self determination.

The movements for animal right3 have added the notion of non-human
dignity. This notion leads to consider dignity admader notion that cannot be
referred only to human beings, but must be extendezhimals as well. This is on
the basis of the fact that not only humans arematianimals and that human and
non human animals share the same feeling of paohttas can make both humans

and animals be put on equal standing. It is relet@arobserve that some of these

*%3 In reality, among the dichotomy human-non humagnidy, there is also a third type of dignity,

that we completely keep aside here: it is the dygwii the States.

%4 See DFELDMAN, Human dignity as a legal value: Part 1999, p. 2, at http://login.westlaw.co.uk/

(last visited 28 January 2013).

%> See, for example, Helga Kuhse who considers hudiaity as a slippery and inherently speciesist
notion (H.KUHSE, Is There a Tension Between Autonomy and Dignity®,. KEMP, J. RENDTORFR

M. JOHANSEN(EDS.), Bioethics and Biolaw vol. 1l, Copenhagen, 2000, p. 61-74).
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authors found the idea of dignity upon some featuhat bring to exclude some
humans from the recognition of dignity (in cases lmafmans that have no
consciousness or rationality) and to include ansmmadn-human for the possess of
those feature§®. These positions would lead to elaborate a donbi®n of dignity:
one for humans in general in the anthropologicadlitron, and the other (named
“personal dignity”) referred to animals non-humand adhose humans having certain

features.

2.3. Dignity in the Context of Synthetic Biology.

After a discussion of the multi-faceted notion afrdty in terms of value,
virtue, empowerment, constraint, human, non-humahe previous section, it is the
next logical step to consider the relationship leetvsynthetic biology and dignity.
At first sight, it seems as if synthetic biologydadignity appear as two distinct
dimensions. However, on the contrary, there is sepexe for the dignity to act
within the field of synthetic biology. As clearlynderlined by the European Group
on Ethics in Science and New Technologies in @pihion on Ethics of Synthetic
Biology’ (2009Y°’, dignity must be posed at the basis at the whuoleitacture of the
regulation of synthetic biology. The Opinion, indestarts with the accent to human
dignity, stating in thencipit that synthetic biology must respect the internation
framework about ethics and human rights. Most irtgodly, it must respect human
dignity, intended not only as a fundamental rightitself, but as the real basis of
fundamental rights. There is, then, a long listusidamental rights to consider in the
matter, so that the framework on which discussioous synthetic biology could be
based is well-established. In particular, art. 6tlé T.E.U. (i.e. the common
provisions concerning respect for fundamental gghart. 168 of the T.F.E.U. on
public health (previously, art. 152 T.E.C.), ararid 3 of the Charter of Fundamental

°% |n this respect the most eminent position is the supported by Peter Singer who states that
dignity is based upon some cognitive abilitiest th@a not belong to people that are mentally retérde
(see PSINGER, Speciesism and Moral Status Metaphilosophy40, 3-4, July 2009, p. 567-581).

" E.G.E.op.cit.

174



THE LANDSCAPE OFFUNDAMENTAL HUMAN RIGHTS IN THEIR RELATIONSHIP WITH
SYNTHETIC BIOLOGY

Rights of the European Union about human dignity aght to the integrity of the
Person are expressly mentioned.

It should be noted that the concept of dignity assai by the E.G.E. is the one
as in Cheshire’s definition, according to which famdignity is ¢e exalted moral
status which every being of human origin uniquelgsesses. [...] The possession of
human dignity carries certain immutable moral ohligns. These include,
concerning the treatment of all other human beinlgs,duty to preserve life, liberty,
and the security of persons, and concerning aniraal$ nature, responsibilities of
stewardship®®® So, the Opinion refers only to a human dignityl &m the objective
dimension of it, which is associated to the humaecses and entailing other rights
and duties.

Other references to dignity in the field of biologgnd, consequently, to
synthetic biology) were made during the Oviedo Gomior™®®, which invokes
dignity with reference to biology and medicine, amhsiders dignity as a means to
govern the scientific progress, as a value havimgdjvidualistic and collective
dimensions. Particularly symptomatic is the Preanihere the statements such as
the following: «onscious of the accelerating developments in giolind medicine;
Convinced of the need to respect the human beitly d® an individual and as a
member of the human species and recognising therieme of ensuring the dignity
of the human being; Conscious that the misuseabddgy and medicine may lead to
acts endangering human dignity; Affirming that pregs in biology and medicine
should be used for the benefit of present and éugienerationsshow the centrality
of dignity in facing new technologies and progréys

Moreover, the Universal Declaration on the Humamd@ee and Human
Rights™, also declares thapractices which are contrary to human dignity, sash
reproductive cloning of human beings, shall nopbamitted. Once again, dignity is

being referred to as an intrinsic value of all harbaings.

*%8\W, CHESHIRE, Ethics and Medicingl8, 2, 2002.

°%9 gee footnote 487.

"% The emphasis on dignity is confirmed in the arbfthe Oviedo Convention as well. Dignity is
shaped as the basis for all the human rights asdiéms.

31 This Declaration was adopted by the General Cents of the U.N.E.S.C.O. on "l November
1997.
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So, these declarations and conventions demonsghatéuman dignity cannot
be dichotomously separated from biological acegti or genetics and medicine.
Instead, it must follow step by step the developnuérscience (included, therefore,
the nascent field of synthetic biology). Howevdl tlaese texts refer only to human
dignity, and do not consider the possibility ofradder meaning.

Since it has been established that human dignitgtrplay a role within
synthetic biology, as affirmed by international aBairopean documents, the
following sections set out to consider (a) the wiayyshich human dignity relates to
synthetic biology, and (b) the if and how in whimbn-human dignity can be relevant
here, although it is not mentioned in any of thevpusly said texts.

2.3.1. Dignity in the Light of Biosafety and Biosety Risks.

In the light of the meanings that human dignity @ssume, it turns out that
human dignity seen as the inherent value of hurpaniss as a whole is at stake with
regards to biosafety and biosecurity risks.

In fact, with respect to the risks of unintentiorald voluntary exposure to
pathogens or their accidental or voluntary releasdiich could provoke
environmental and health damages, the relevangast®f dignity is that one which
goes far beyond the mere individual sphere. Itrsefe the value of humanity as
such, including future generaticfis Such collective notion of dignity embodies the
idea that the existence and integrity of humangysach has intrinsic worth and
therefore deserves to be protected, so it empothershumankind integrity. This
facet of human dignity entails that all the measuceprevent random and deliberate
proliferation of harmful virus and bacteria mustthken. This is so that the right to a
healthy environment is founded on it. In fact, tkero the notion of dignity, the
interaction between humankind and environment isphamsized: these two
dimensions are not separated, but are complementang, the protection of nature
cannot be considered to be separate from the piarteaf the person and of future
generations. This is because a healthy environgmnt shape people’s personality,

"2 D, BIRNBACHER, Ambiguities in the concept of Menschenwiiidek. BAYERTZ (ED.), Sanctity of
Life and Human DignityDordrecht, 1996, p. 114-115.
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growth, existence, and could lead to live a diguwifiife. In this view, human dignity

is the source of the right to have a healthy emvirent for both the individuals living

in current times (that can realize their occupaiand personality in that setting),
and for future generations that have the rightrtd & good place where to live.

This “collective” notion of human dignity also fods the right to the security
of people, of the right of not bearing unjust treants (such as in the cases of
bioterrorism) that would affect their integrity atiakir dignity as a species. In this
case, the importance of dignity also leads to tlantanance of the right to life, as

described in the previous section.

2.3.2. Dignity and Intellectual Property Rights.

When moving to the ground of intellectual propetghts in synthetic biology,
the role of dignity should be taken into accounaiag As anticipated in the first
chapter, synthetic biology challenges the intellattproperty rights’ system.
Whether a proprietary or an open model of innovasbould be chosen is still in
doubt.

The area in which dignity is at stake pertainsh® patentability of synthetic
products and/or processes.

As a premise, it should be noted that the issupabéntability of DNA and
biotechnological inventions has been object ofnditd@ at international, European
and national level.

At the international level, the framework is re@eted by the 1995 T.R.I.P.S.
(Trade-Related Aspects of Intellectual Property H&Yy Agreemerit® under the
W.T.O.. The framework requires all the W.T.O. Memisates to adopt a set of
minimum standards of intellectual property rightstpction. In particular, according
to art. 27 T.R.1.P.S., the protection given to naetbal innovations must be the same
as for material of human origin, sincpatents shall be available for any inventions,

whether products or processes, in all fields ofhtedogy. Patents should be

®"3 Agreement on Trade-Related Aspects of IntellecRraberty Rights (Annex 1C of the Marrakesh
Agreement Establishing the World Trade Organizatifi®95] ATS 8.
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recognized if an invention showsavelty, creativeness, industrial application
However, the patentability is excluded if an inventis contrary to public order or
decent behaviour in order to protect human, plammal life and avoid damages to
environment (art. 25).

In the U.S. the U.S. Patent A& is the main statute concerning patents. It
grants patents for anynew and useful process, machine, manufacture, or
composition of matter, or any new and useful impnoent thereof (8§ 101).

The patentability of DNA sequences finds its rectign in the decision of the
case ofDiamond v. Chakrabarty(1980). The case concerns the request by an
engineer to patent a genetically engineered migarosm. Although the claim was
not accepted by the patent examiner and subsegubptlthe Board of Patent
Appeals and Interferences, the U.S. Court of Custand Patent Appeals argued that
the living status of the microorganism was notvaite for patent law. Successively,
the Supreme Court ruled that a genetically altdracterium was not a product of
nature any more, but a completely human produdt,thns was inventive enough to
be patentabfé®>. However, the Court did not define any boundafdeshis new area
of patentable material, and simply stated tlzaty¢hing under the sun that is made by
man»>® constitutes patentable subject matter.

Prior to this case, the U.S. Congress had autltbliseited protection for
cultivated plant varieties and, after this case,ghant of patents for GMOs and other
genetic materials in modified plants or eukarydiesame a praxis, provided that the
material has been isolated, purified from the exgsgene (in fact, the gene as it
occurs in nature is not patentable, but if isolatgdhuman hand it is), and if the
application discloses a well established utilityamsert a specific, substantial, and
credible utility’””.

During the 1980s the patentability of living orgems was further extended
from bacteria to multi-cellular organisms and tghar plants and animals (as shown

" 35 U.S.C. §1-376. The U.S. Patent Act was enaictel790 to fulfil the Constitutional duty to
Congress topromote the progress of science and useful artseloyring for limited times to authors
and inventors the exclusive right to their respextivritings and discoverieqart. |, § 8 (8) ).

>’> CaseDiamond v. Chakrabarty447 U.S. 303, 1980.

>®page 447 U. S. 309.

"7 See U.S.P.T.OUtility Examination Guidelinesin Federal Register66, 4, Washington, D.C.!"5
January 2001.
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in granting the patent an engineered animal, thevatd Onco-mousé®, described
as a hon-naturally occurring nonhuman multicellular ing organism). The U.S.
Patent and Trade Office (U.S.P.T.O.) did not prevahy clarifications on the
guidelines for patentable living organisms. Instesdestablished a case-by-case
review process for granting animal related patefitsis arbitrary process with
respect to patenting of living organisms is stilluse in the U.S.. As for synthetic
DNA preparations, the U.S.P.T.O. specifies tithey are eligible for patents in the
US because their purified state is different fromme tnaturally occurring
compound®”®.

In Europe, it took a long time to create harmonipatent legislation, because
the European Patent Convention (E.P%,.also known as Munich Convention, was
signed in 1973 by 16 countries, but it only entered force in 1977 and only for 7
out of the 16 countries. Over the years, the E.IhGeased its importance and it
actually is binding for 38 countries. It providdé®tlegal framework for the granting
of European patents via a centralised procedurdtaaidgo establishes the European
Patent Organisation and the European Patent &ftjcehich has granted a large
number of patents on genetic altered organism.5®tconsiders patentable amny
inventions, in all fields of technology, provideldat they are new, involve an
inventive step and are susceptible of industriadliation»>%%

The E.P.C. is integrated by the E.U. Directive @813 whose art. 3 recognizes
the patentability of inventions containing biologjienaterial or processes by which

biological material is produced, processed o upeaiided they are new, inventive,

578 U.S. Patent, n. 4,736,866, ™ 2pril 1988. It should be noted that, differentiyorn the U.S.A.,
Canada’s Supreme Court rejected the patent on #rgaFi Oncomouse in 2002, setting another
distinction, namely between (patentable) lower &mopatentable) higher forms of life. It did not
specify how to draw the line, but transmitted trexidion to the legislature, stating that the issue
should be settled in the arena of representativeodeacy.

*9.S.P.T.O.pp. cit.,p. 1093.

%80 See http://www.epo.org/law-practice/legal-textsiapml (last visited 28 January 2013).

%8 See http://www.epo.org (last visited28anuary 2013).

82 See art. 52 E.P.C. for patentable inventions iregs terms and Rules 26-29 implementing E.P.C.
(Implementing Regulations to the Convention of thenGof European Patents of'8ctober 1973
2001). In particular, see Rule 27, which states tfological material which is isolated from its
natural environment or technically produced everpiésent in nature (nucleic acid molecules,
proteins, cells, etc.); plants or animals if nonfioed to a particular variety, e.g. transgenic pia or
animals; Microbiological processes and productg(enicroorganisms) are also patentable.

%83 Directive 98/44/EC of the European Parliament ahthe Council of 8 July 1998 on the legal
protection of biotechnological inventions,J.L 213/1998.
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susceptible of industrial application. Plants, aasnand essential biological
processes are excluded from patentability and inwes concerning plants are only
patentable if their technical feasibility is notnéimed to a particular plant or animal
variety (art. 4). Elements isolated from the hurbady, including gene sequences,
are patentable, even if the structure of the elénsementical to that of the natural
element (art. 5 § 2).

Both the U.S. and the E.U. patent system use ibadit criteria for patents
such as fiovelty, non-obviousness, and enablefhéfdwever, the point to note here
is that they also refer tautility” and “moral utility doctriné.

“Utility” requires that a claimed invention either has #-established utility
or asserts a specific, substantial, and credibilityut* Moral utility doctrine’>®
prohibits the patenting of life-forms which are swmtered to beifmmoral, frivolous
or injurious to the well being, to good policy, tw the sound morals of sociéty
These two clauses have been especially invoketarfield of genetic engineered
organisms, where it is much more evident that theot of whether those inventions
and discoveries should be considered as the conmeritage of mankind. However,
in the U.S. the concept ofrforal utility” is not very often quoted and there are no
specific clauses providing exceptions for pateitgbiOne of the few exceptions to
this was the rejection of Dr. Newman and JeremkiRE human-chimera patent
application in 1998. It was rejected on the basd it embraced a human being, so it
could not be patentaBf8. On the other hand, in the European context, dmeept of
“moral utility” is more emphasised. In E.P.C. thatgntability is denied when the
commercial exploitation of inventions would be any to “public order of
morality”®®® . The E.U.’s Biotech Directive also prescribes timoral clausé (art. 6

§ 2% in the part where it denies patentability dfa)‘processes for cloning human

°84 T _MAGNANI, The Patentability of Human-Animal ChimerasBerkeley Technology Law Journal,
14, 443, 1999.

%% See BENERSON Protecting Society from Patently Offensive InvergioThe risk of reviving the
moral utility doctring in Cornell Law Reviewg85, 89, March 2004.

% See art. 53 (a) of the E.P.C.

%87 See also Rule 23 implementing E.P.C., which stdtesfollowing: 1) The human body, at the
various stages of its formation and developmentl e simple discovery of one of its elements,
including the sequence or partial sequence of aageannot constitute patentable inventions; (2) An
element isolated from the human body or otherwisslyced by means of a technical process,
including the sequence or partial sequence of aegemay constitute a patentable invention, even if
the structure of that element is identical to thht natural element; (3) The industrial applicatiof

a sequence or a partial sequence of a gene mudisblwsed in the patent application
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beings; (b) processes for modifying the germ lieaggic identity of human beings;
(c) uses of human embryos for industrial or commaémurposes; (d) processes for
modifying the genetic identity of animals which &kely to cause them suffering
without any substantial medical benefit to man winzal, and also animals resulting
from such processeés

Thus, within the European area, the invention cabeatented if it violates
human dignity and/or basic constitutional norms aatlies, and thus if invention
undermines the foundations of the moral, socialinatitutional order.

When applied to synthetic biology, patent requiretaeare not difficult to
satisfy. Indeed, with synthetic biology the “isataf’ condition for the gene is not
even necessary. It is entirely likely that one agsker uploads a DNA sequence onto
a computer, “print out” a copy of that DNA sequenaed patent it as an invention,
or he/she creates novel DNA sequences with com@igerithms and insert them
into organisms, and thus patenting them. Curreptiyents on synthetic products and
processes/methods for building synthetic DNA, sgtithgenes and DNA sequences,
synthetic pathways, synthetic proteins and amindsa@nd novel nucleotides that
replace the letters of DNA have been patentedanis.A..

However, the requirements otitility” and “morality’ entail that synthetic
products should be engineered and targeted fordedéithed functions and they need
to demonstrate at least one beneficial applicatiosociety in order to pass this test.
With reference to the second requirement, the qunoehuman dignity could have
something to say and, at least in Europe, it ctioid the patentability of synthetic
products and processes. Indeed, the focus on ityofapens the doors” to human
dignity, and dignity is considered here as an msid value that characterizes each
human membé?® and as a limit to intervention in patentabilitye.ichuman dignity
as constraint®®. In other words, dignity here is seen both as anotation of
humanity and as a limit to some freedoms in ordeprbtect public goods, such as
morality and order. In fact, the patentability ghthetic products gives rise to moral
dilemmas, beyond the techno-economic ones. Ins@mse, dignity could become a

relevant element in order to mark the border of iadinility of some deliberative

%88 H. SPIEGELBERG Human Dignity: A Challenge to Contemporary Philosppin R. GOTESKY, E.
LASzLO (EDS.), Human Dignity. This Century and the Nexéw York, 1970, p. 55.
*%9D. BEYLEVELD, R. BROWNSWORD Human Dignity in Bioethics and Biola@xford, 2002, p. 1-47.
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actions in the patentability system. Thus, it cibatgs a reason for restraining certain
forms of biocommerc€® but it cannot be thought as a barrier in contraish
liberties. On the contrary, it is complementary lilwerties and it is a way to
emphasize the attention to some “common goods”’h(ag human species and
environment), without which freedoms and libertesild not find fulfilment.

If the rationale underlying the “moral clause” Isar and its link with dignity
is visible, what is not so evident is the idenafion of the cases in which the clause
concretely applies.

Considering the international and Europeafi’ framework, however, it
appears that there is one case in which the apiplicaf the “moral clause” is surely
shared among the countries: it is the case of #étengs that could violate the idea of
human genome as a common heritage of humariiriddeed, if the patentability is
requested for procedures or products claiming ter #the genetic identity of human
beings, the dignity of each human singularly taked of the whole humanity would
be affected. In this sense, the human genome imited to human dignity, and it
is by nature untouchable and non patentable. So,affplication of the “moral
clause” could be at stake when dignity is affedigcdcompletely altering the genetic
essence of humans through synthetic biology deast in the E.U. context (as art. 6
Directive 98/44 states), for example, during theation of totipotent cells through

0 See ECJ, case C-377/98therlands v. EP and the Cound@01 E.C.R. I-7079, paras. 199-215.
*1 See U.N.E.S.C.O., Universal Declaration on Humaend®ne and Human Rights, 1997;
U.N.E.S.C.O., Declaration on the responsibilitiép@sent generations towards the future one, 12
November 1997; U.N.E.S.C.O., International Declarabn Human Genetic Data, 1®ctober 2003;
U.N.E.S.C.O., Universal Declaration on Bioethicsl dtuman Rights, 19 October 2005; W.H.O.,
Declaration on cloning, f8March 1997; W.H.O., Resolution on cloning in hurmeproduction, 14
March 1997; U.N., General Assembly, Declarationhoman cloning8™ March 2005; ©@UNCIL OF
EUROPE Recommendation n. 934/1982 on genetic engineeRegommendation n. 1046/1986 on
usage of human embryos and foetus for diagnosierapeutic, scientific, commercial, industrial
purposes; Recommendation n. 1100/1989 on the usmbfyos and foetus in scientific research;
Recommendation 1512: Protection of the human gen80@l; Convention on the human rights and
biomedicine, 18 November 1996.

%92 E U. PARLIAMENT, Resolution on ethical and legal problems of genefanipulation, 6 March
1989; Resolution on artificial fecundation in viemd in vitro, 18 March 1989; Resolution on
cloning of human being, 380ctober 1993; Resolution on the protection of humghts and dignity

of human being as regards biotechnological and caédictivities, 280 September 1996; Resolution
on human cloning, "7September 2000.

3 The reference to DNA as a common heritage of hifyyamhose patentability would affect human
dignity, is highly criticised by Resnik (ORESNIK, The human genome: common resource but not
common heritage2005, at http://edepot.wur.nl/137701, last viig8" January 2013), who affirms
that there is not such a thing as a common genasthe variations among humans are elevated, and
only 1,5% of genome is typical of human speciesiese rest is shared with other species; so, it
would be better to consider it as a common resaarbe protected, but not as a heritage.
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synthetic methods, producing chimeras from gernsceloning a human being,
modifying germ-line cells, and so on.

In another hypothesis, such as with reference uapatent cells, the doubts
of the application of the “moral clause” remain andonsensus about it has not yet
been reached.

A recent and meaningful case in which the applidgbof “moral clause”
contained in the Directive 98/44 can be seen ighm Bristle decision by the
E.C.J>®* in response to a preliminary ruling concerning ititerpretation of art. 6(2)
(c) of the Directive. The case started, at theomaii level, from Greenpeace’s request
for the annulment of the patent held by Mr Brustteisolated and purified neural
precursor cells, the processes for their productiom embryonic stem cells and
their use for therapeutic purposes (as for treatmérParkinson’s disease). More
specifically, the researcher had obtained the paten transplanting immature
precursor cells, still capable of developing (cerebral tissue from human embryos
existing only during the brain’s development phabes at blastocyst stage) into
brains. Those immature precursor cells had to B&aeed for being implanted. The
German Federal Court of Justice, after the annuiroéthe patent by the Federal
Patent Court, addressed the E.C.J., asking, amibrag things, which definition of
“human embryo” should be accepted within the meghand for the purposes of
the application of Article 6(2)(c) of the Directiso that to understand whether the
cells used by Bristle could be considered as “husmabryos” and, therefore, the
process could not be patentable), and whether @eniion is unpatentable even
though its purpose is not the use of human emhisush as the patent for a product
whose production necessitates the prior destructidruman embryos).

What matters here is that the E.C.J., after payntmt the necessity of a
uniform interpretation of E.U. law about issuest iu@ ethically sensitive among the
E.U. States and towards which different views exmstthe European territory,
because of the different traditions, values antuces, gives a definition of “human
embryo” linking it with human dignity. The E.C.Jigs to enucleate a European
public order and morality. It recognizes E.U. asoenmunity based on human rights

and human dignity, and not only as an economicrunio the light of these values

5% Case C-34/100liver Briistle v. Greenpeac&8" October 2011.
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and rights that are pointed out in the Preambleiamdany parts of the Directive, as
well as in Nice Charter, a concept of “human embigooffered. This concept is
autonomous from national definitions and it refamsly for the purposes of
application of the Directive. Such concept @1y human ovum, as soon as fertilised,
since that fertilisation is such as to commence phecess of development of a
human being and also ron-fertilised human ovum into which the cell nuslérom

a mature human cell has been transplanted and afewiised human ovum whose
division and further development have been stiredlaty parthenogenesfs”>.

With regards to stem cells obtained from a humabrgmat the blastocyst
stage (such as Brustle’s cells), the Court leawdbld national Tribunal to determine,
in the light of scientific developments, whetheeyhare capable of commencing the
process of development of a human being and whétlegrare, therefore, included
within the concept of “human embryo” within the meay and for the purposes of
the application of Article 6(2)(c) of the Directive

Moreover, the Court also considers an inventionrgmtentable, even though
the claims of the patent do not concern the uséushan embryos, where the
implementation of the invention requires the dedtom of human embryos.

The broad interpretation of “embryo” has very migen criticised all over
Europe® as it would have detrimental effects on reseaahwhich will be
discussed in greater detail in subsequent sectibneeds to be stressed herkayis
verbis that the E.C.J. connects the “moral clause” tm&m dignity and seeks to
delineate its own role as guardian not only of eooic interests, but of values as
well. Although it clearly says that its purposdasremove obstacles to trade and to
the smooth functioning of the internal market (tbatild arise when there is a lack of

a uniform definition of the concept of human embrybich lead the authors of

% para. 35 and 36.

%% |t should be noted that in December 2012, the @arRederal High Court, while apparently
applying the E.C.J. decision in full and restrigtitne scope of Bristle’s patent, exploited the nimarg
of discretion that had been granted to it, in otdedtetermine whether the pluripotent embryonienste
cells that are ultimately derived from human embryio this case, blastocyst) should themselves to
be classed as “human embryos”. To put it briefig, €ourt stated that the mere embryonic stem cell
would require very significant intervention to comnce the path of development towards a person.
Similarly, in vitro embryonic stem cells would be incapable of deveppnto person without
significant intervention. On this basis, the Fetle&2aurt held that embryonic stem cells are not
“human embryos” for patent purposes. So, embryastam cell lines that do not require the
destruction of a “human embryo” (e.g. a blastocysthain patentable in Germany (see B.G.H.
Decision of 2 November 2012, case n. X ZR 58/07).
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certain biotechnological inventions to seek theiteptability in the Member States
which have the narrowest concept of human embiyakality the attempt is to offer
foundations for a European public order and magrabis well as quoting human
rights and dignity as central. However, the modalrgism and the difference of
cultures and traditions among the States cannaebkected, and so this ruling does
not solve the issue of what those clauses realllanmand how a European
interpretation could be related to national disoret

In conclusion, the patentability of synthetic pnots or processes in the U.S.
and in Europe is already following, and will contén to follow, the same
requirements for patentability of biotech produmtgprocesses. It is probable that in
the U.S. the limits to patentability will only beferred to “public order” reasons (in
the light of W.T.O. framework and on the basismkrpretation of E.P.0.), such as
when patentability is requested for products hawigerrorist reasons that would
destroy the constitutional ordéf, while the “moral clause” related to human dignity
will not be applied. Instead, in the E.U. contektis much simpler to hypothesise
that the limits for patents fixed by normative fwork and by judicial decisions too
will play a role for synthetic biology. In fact,@érBristle case could have effects on
patentability of synthetic elements too, in the dijyesis synthetic research is
conducted upon human embryos, i.e. working witmtland their genetic sequences
for deriving synthetic DNA sequences or other patsiu

2.3.3. Dignity for Synthetic Organisms and Livingdflines?

Synthetic biology challenges the scientific conaefplife, leading to produce
entities that are entirely new or, however, difféarigfom our “traditional” conception
of “natural” and “artificial”. Such novelty challges the concept of “life” and,
moreover, the notion of dignity that is usually@sated to human beings and human
life. Indeed, the alteration of “life” and the Iiirof synthetic organisms and living

machines leads to the consequence of the thoughlhein moral status, i.e. their

%97 See | SCHNEIDER, To Be or not IP? Exploring limits within patent |dor the constitutionalization
of intellectual property rights and the governarafesynthetic biology in human healtin Law and
the Human Genome Reviedv, July-December 2012.
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dignity. Thus, it is necessary to check whetheait go out of its “human” borders in

relationship with synthetic products, and to discabout whether these products
have a moral status or not, and if they could liedjiwith a dignity that is not the

human one, but is recognisable to non-human beirgsefore, it is evident that in

this ambit synthetic biology challenges dignity two sides: (a) with regards to the
“what should be done” from the moral point of vieand (b) with regards to the

“who possesses dignity”.

As demonstrated clearly by the Swiss CommissioBioethics®® there are
different positions in this regard, and the maie®are: (1) the anthropocentric view
(which assigns value only to humans, for their cggnfrom God’s image or for
having particular features such as consciousnesationality or others that make
them superior to any other being); (2) the pathticerone (which equalizes
microorganisms to humans only if they can percaidamage or feel pain); and (3)
the biocentric view (that affirms that synthetiogucts have an inherent value and
deserve moral value because they possess “life”).

According to the anthropocentrism, synthetic pragliudo not have dignity
and this concept remains attached to human beim§jg dhis is because its
broadness would lead to a “slippery slop@’in the sense of reducing life to a
mechanic assemblage of elements and to lower tpertance and value of it, thus
damaging the image that humans have of themsehdesfaheir own dignit§f°.

According to the other views, instead, synthetiedpicts could have dignity,
independent from the way they originate, simplysuse they have features such as
feeling pain, and being equipped of life meanttennew conception, as previously

%8 Similar views are also indicated in E.G.&p,cit, p. 41.

9 The concept of “slippery slope” is frequently ikeal in biolegal issues, such as end-of-life
decisions, abortion, stem cell research by whomktkiat, once admitted a certain situation (such as
the possibility of abortion or euthanasia), thisuwdolead to a “chain effect”, to a spread of the
activity, to abuses or to the broadness of legityna

9% For example, Joachim Boldt and Oliver Miiller sté#tat if synthetic beings are about to be
considered as worth of dignity, itrfay in the (very) long run lead to a weakeningaafiety’s respect
for higher forms of lifé (J. BoLbT, O. MULLER, Newtons of the leaves of grass Nature
Biotechnology26, 4, 2008, p. 387-389). In the same line ther&ukuyama, according to whom
human beings are the only ones that possessysterious essential human quality called «Fater

[...] unique about the human race that entitlesrgwmember of the species to a higher moral status
than the rest of the natural wotldF. FukuyamA, Our Posthuman Future: Consequences of the
Biotechnology RevolutioiNew York, 2002, p. 149).
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defined. If those synthetic creatures have a neiedlis and own a dignity, it follows
that there are also some duties towards them.

The attribution of dignity to synthetic beings is‘teot topic” and synthetic
biology could lead to the overturning of traditibmaodels, founded on species as an
attribution of morality and dignity, and leading the assignment of an intrinsic
value to synthetic organisms in contrast with atrumental use of nature for human
purposes. A new facet of dignity should be moulaath reference to synthetic
biology products that are neither persons nor nmsshi{and in this regard a new

notion of biofact>°%!

, mixing “bios’ and “artefact, has been proposed).

With this, it is very meaningful to take into acobuin a comparative
perspective, the Swiss Constitution which has ektled the “dignity of creature”,
thus showing a biocentric approach. Indeed, Swissms@ution distinguishes
between human dignity defined as the rthoral right not to be humiliatéd and
“dignity of creature§ conceived as the iriherent value of nonhuman living
beingg®® As Balzer and others state, in the first caseaweein front of aright. In
the second we are in front ofvalué®® which is meant as a “second level” quality,
since non human living beings own life but, diffetlg from humans, they are not
able to perceive humiliation and to react in caxfedolation of it. The attribution of
dignity to creatures avoids the matter of who theator i§°* and entails to behave
towards the creature in such a way to respectwtdl“being”. What the expression
of “well being” means remains unclear. It coulderefo (a) the specific features of
the species to which the creature belongs, (Mdwidual genome (in the sense that
the genome should not be modified, otherwise thié lveeng” of the creature would

be altered), or (c) the sum of abilities and fumricsi that are normally pursued by the

%01 N.C. KaRAFYLLIS (ED.), Biofakte. Versuch iiber den Menschen zwischen Attefal Lebewesen,
Paderborn, 2003.

%92 See Federal Constitution of the Swiss Confederafié” April 1999. In particular, see art. 7 about
human dignity and art. 119-120 for the dignitycodatures.

03 p. BaLZER, P. RIPPE K.P. SCHABER, Two Concepts of Dignity for Humans and Non-Human
Organisms in the Context of Genetic EngineeriimgJournal of Agricultural and Environmental
Ethics13, 2000, p. 15 ff.

%94 For this consideration, see BAERTSCH| La vie artificielle. Le statut moral des étres vitm
artificiels, Beitrage zur Ethik und Biotechnologie, vol. 6 ris 2009.
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organism. The interpretation under (c) is the prefeone about the significance of
“well being™®.

In art. 119, Il, lett. b) of the Swiss Constituti@ns forbidden to transfer (and
fuse) non human germinal and genetic inheritante (and with) the human one.
This results in impeding a further development yitketic biology as a “mixture”
of genomes coming from different species. Howetleg, following art. 120 of the
Swiss Constitution about genetic engineering in homan ambit allows the use of
germinal and genetic heritage of animals, plants @ther organisms, provided that
the dignity of creature is respected along withdbeurity of human beings, animals
and the environment. Therefore, it seems that sstmeams of synthetic biology
could not be allowed under the Swiss Constitutiout, the use of microorganisms
for synthetic purposes (that look like an evolutairthe genetic engineering in non
human ambit) is possible. However, a particulae aar not altering the dignity of
the creatures is required. In this sense, the matibdignity as referred to non
human creatures would correspond to the concepntefrity and respect of the
inherent functions of a beiff§. So, in line with the Swiss choice, the idea afnity
could find itself in the necessity of being re-sbapn the light of evolution and
development of synthetic biology.

In my opinion, such coincidence between dignityl antegrity that Swiss
Constitution provides risks to confirm that ideattlignity is merely ornamental and
does not have an autonomous function, but is usegreonym of other concepts. For
this reason, | think that, in order to preserve temtrality of dignity, the two
concepts must remain separate and not overlap. ddes not mean to embrace a
rigid anthropocentric view that recognises digraky “attachable” only to humans,
but neither to make dignity synonymous to othercemts. So, the “lesson” that
could be learnt from Swiss Constitution is to reueg a value to creatures and to
admit the importance of protecting their “well bginand thus corresponding a sort
of legal protection to them. However, the statusm@atures cannot be the one of

“dignity” in the terms that has been elaboratedaso

5P BALZER, P.RIPPE K. P.SCHABER, 0p. Cit.,p. 23 ff.

%% |n fact, the French translation of the Swiss Cituibn does not mention «dignité», but «l'intégrit
des organismes vivants», while the German versidis tof «der Wirde der Kreatur», the Italian
about «dignita della creatura», the Rhaeto-Romafnida dignitad da las creatiras».
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2.3.4. Dignity in the Case of Human EnhancemenstRd4uman Dignity, or the
Integrity of Gene Pool and the Rights of Future &ations?

If synthetic biology could create beings that aldeato express signs of
rationality but do not belong to the human speaes], thus referring to the frontier
between machines and humans and challenging thennott dignity as referred to
these beings too or not, there is another aspattémnot be under evaluated. This is
the matter of “enhancemefit’. Indeed, human beings could be the object of
attention of synthetic biology that may be used dohancing some human beings
and for improving its features, beyond the intentihestapeutic purposes.

At the moment synthetic biology focuses only onnoacganisms that are the
starting point or the final product of the actiggiof synthetic biology, but nothing
excludes the possibility that in the long term &gtic biology could involve all
living organisms, including human beings. As peuar question: would human
embryos based on synthetically generated germ aeith a reduced set of
«essential» genes, be possib&? If the answer were “yes”, the immediate question
that arises is: Will they have a “moral status” based on dignity rwt°%,

Among the different kinds of enhancers, having sloorpermanent effects
(such as smart drugs, doping for the first groumesthetic surgery for the second
category), there are the genetic modifications #figct the gene pool of generations.
In the face of this type of enhancement that alieeshuman genome through germ-
line interventions in human beings which are suslolepto being transmitted to the
descendants, there is no general agreement amtbllade seems to be dichotomised
into two positions: (a) transhumanists affirm tlesthancement manipulations are
good and morally due for the benefit of humankiwtijle (b) bioconservatives are
against any kind of intervention. Moreover, it st klear how dignity is implicated
here. The relationship between the integrity of hBur®NA and human dignity is, in
fact, often questioned.

7 The topic of enhancement is very much dealt withthie contemporary bioethical debate. For
further details, see NBOSTROM J. SAVULESCU (EDS.), Human Enhancemern®xford, 2009.

698 A, BHUTKAR, Op. cit.,p. 26.

609 Id.
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To put it briefly, transhumanist¥ do not see any problem in manipulating
human genome and making better human beings. Indedteir perspective, the
interventions on humans through therapies afterbitte is not different from the
interventions before birth. They believe that thesests no human “essence” or
“nature”, but only an organic complex of biologi@id psychological functions. In
this way, some changes and interventions are notlgome, as they would affect
no human “essenc®”. Nature has no normative value and it is not titerion for
determining moral behaviours. Furthermore, theydbunderstand why it would be
morally good to preserve the current human spewhsn a better species could be
generated in the future. For these reasons, tlegope to introduce a notion gbest

human dignity®*?

. As Harris points out: Whether the new creatures are created by
synthetic biology or by mixing the elements ofedéiiit species or, indeed, through
multiple forms of technology, we may, indeed, irpadbability we must and we will,
create new types of creatures that might join amd, may hope, will eventually
replace us®® From here, the consequence is the urgencyale¢he «human» out
of human rights. And indeed the “dignity” out of rhan dignity. Analogous
arguments show that the concept of human dignityeasally vacuous and
redundant®®. So, transhumanists suggest that dignity is mearte (a) a moral
status, i.e. the intrinsic right to be treated watlbasic level of respect, and (b) it is
also the quality of being worthy or honourable. ISwignity as a right and as a

quality must be possessed by the posthuman benagisiiumanists also think that

%1% The term “transhumanism” is believed to be coihgdulian Huxley in 1957, with the meaning of
a human going beyond his/her borders and realinegyy potentialities of his/her nature (sée
HuxLEY, New Bottles for new Wingsondon 1957). According to others, instead, grentcomes out
as an abbreviation of “transitional human”, elabedaby Fereidoun Esfandiary (1966), that wrote the
famous text Are You a Transhuman®F.M. ESFANDIARY, alias FM-2030,Are you a Transhuman?
London 1989). The main supporters of transhumarésmently are Max More that founded the
Extropy Institutein 1992 and th&Vold Transhumanist Associatidounded in 1997 by Nick Bostrom
and David Pearce. In Italy a Transhumanist Assioeiavas born in 2004 and in 2008 it enacted a
Manifest of transhumanist ideas, such as the belid¢he liberation of humanity from suffering, the
opening to any kind of progress and to the amdilmmaof humans (see at http://www.transumanisti.it,
last visited 28 January 2013).

611 See A.BUCHANAN, Human Nature and Enhancemeint,Bioethics, 23, 3, 2009, p. 141-150. See
also A.CAPLAN, Is it wrong to try to improve human nature?P.MILLER, J. WILDSON (ED.), Better
humans? The politics of human enhancement andxifnsionl.ondon, 2006, p. 31-39.

612N, BosTROM op.cit.,p. 209.

613 3. HARRIS, Taking the «Human» Out of Human Rights Cambridge Quarterly of Healthcare
Ethics 2011, p. 1.

%14 |bid. See also RACKLIN, Dignity is a useless concepi British Medical Journal 327, 2003, p.
1419-1420.
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human and posthuman dignity are compatible and mgntary, as they consider
dignity as consistingin what we are and what we have the potential wobe, not
in our pedigree or our causal origfi’>. Like babies that are born froin vitro
fertilization and have the same legal status agtitsi as “natural” babies, the
possible synthetic humans should have the samdésrigblonging to “classical”
humans. The extension of human capabilities thrquglgress and the amelioration
of their life conditions through technology has mbianged human dignity. In the
same way, transhumanists do not perceive a mdfalehce between technological
and other means of enhancing human lives (sudrasgh synthetic biology).
Instead, bioconservatives are generally opposedhéo use of synthetic
biology to modify human nature. They believe thhtconceived as a human
enhancement technology, synthetic biology wouldeumine our human dignity.
Thus they propose broad bans on human enhancethteppose to posthuman
dignity as they believe that it is a threat to hanthgnity. In their perspective,
tackling with nature and “playing God” would alteuman nature, human species
and human dignifif®>. Moreover, if the enhancement was pursued, it waukate
disparities and inequalities between thiirsk and second-class humaf¥. In
addition, the dream of ameliorating human life cbldad to the opposite side of
killing in the name of it, i.e. for the same reasaf amelioration that could be
pursued by & power that has set itself as a warrant of popatathealth, as one
defending and perfecting not only the mechanisns®ab-political organization but
also, and above all, the biological processes withocial body. This leads to the
tragic paradox according to which the safeguardie whole, the species, requires

the elimination of one past'®

615 N. BosTROM op.cit.,p. 213.

%1% Giinther Anders for example speaks of a passage firemo faberto homo creatorthrough
tackling with nature (see GANDERS L'uomo € antiquato (1956), 1, Considerazioni sulliaa
nell’epoca della seconda rivoluzione industria@dd.,L’'uomo & antiquato, 2, Sulla distruzione della
vita nell'’epoca della terza rivoluzione industrialBorino 2003, vol. Il, p. 15).

617 See JRIFKIN, Biosphere Politics: A New Consciousness for a Newt@y, New York, 1991; H.
RoLsToN I, What Do We Mean by the Intrinsic Value and Intggat Plants and Animals?n D.
HeAF, J.WIRTZ (EDS.), Genetic Engineering and the Intrinsic Value andegrity of Animals and
Plants 2002, U.K., p. 5-10.

®18 Translation from RESPOSITQ Biopolitica, immunita, comunitdn L. BAZzICALUPO, R. ESPOSITQ
Politica della vita Roma-Bari, 2003, p. 126-129.
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At the moment, the ban of altering the human genantethe protection of
genetic integrity, grounded on dignity, is cleanhentioned in some Constitutions,
like the aforementioned Swiss Constitution in &d9. This is to safeguard human
beings from the abuses of genetic engineering,tammohibit any kind of cloning
and intervention on the gene pool of gametes anthhiembryos and any transfer or
fusion of non human gene pool into the human®Gh&ome other Constitutions,
instead, do not quote the right to safeguard tmegeintegrity but interpret the new
rights of genetic ambit in the light of dignity, ygho-physical integrity, right to
health, freedom of self-determinatféh

The idea of human genome as a common heritagenshtkind that must be
preserved as untouchable non altered, and beirgfibihfor future generations, has
been declared at international and European l&sepreviously mentioned, it is this
rationale that justifies the oppositions to angtation of it.

The focus is posed on current and future genemaffttrat become subject of
rights as wellf*, since the intervention on human genome affectsams not only
in the current time but in future as wWéf| and so the duty of current generations is to
preserve it. The human genome, indeaahderlies the fundamental unity of all
members of the human family, as well as the retiognof their inherent dignity and

diversity. In a symbolic sense, it is the heritajehumanity°*>. In other words, it

%19 For instance, the Portuguese Constitution recegrtize right to genetic identity (art. 26, 1ll)tbe
human being and his/her dignity in the creationjetigpment and application of technologies and in
genetic experimentation.

20 See A.D'ALOIA, | diritti come immagini in movimento. Tra norma altara costituzionale
Introduzione, inA. D’ALOIA (ED.), Diritti e Costituzione. Profili evolutivi e dimemsii inedite
Milano, 2003, XVII.

821 For further details about the legal right to &tite to future generations, seeCHET TREMMEL
(ED.), Handbook of Intergenerational JusticEheltenham, U.K., Northampton, M.A., 2006. With
regards to the ethical issues related to futureeigeions, see N. &BIO, op. cit.,, p. 63 ff.; A.
TARANTINO, Diritti dell’'umanita e giustizia intergenerazionalé A. TARANTINO, (ED.), Filosofia e
politica dei diritti umani nel terzo millennjoMilano, 2003, p. 431-474; G.IMONE, La scienza
contemporanea al confronto con le generazioni fytin L. CHIEFFI (ED.), Bioetica e diritti
dell'Uomo,Torino, 2000, p. 1 ff.; FFUKUYAMA , op. Cit.

622 See R. BuULCO, Diritto e generazioni future. Problemi giuridici He responsabilita
intergenerazionaleMilano, 2008; EBROWNWEISS, In Fairness to Future Generations: International
Law, Common Patrimony and Intergenerational Equitgkio, 1989; C.MROMEO CASABONA, La
globalizzazione e il ruolo dinamico dei diritti umain relazione a una prospettiva comune per la
biotecnologia umanain R.BIFULCO, A. D’ALOIA (EDS.), Un diritto per il futuro. Teorie e modelli
dello sviluppo sostenibile e della responsabilittergenerazionaleNapoli, 2008, p. 323 ff..

623 Y.N.E.S.C.0., Universal Declaration on the Humam@ne and HumaRights, cit., art. 1.
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must be intended asik intergenerational common gogd’, upon which any act of
self determination cannot be pursued, as it woirdt Ithe self determination of
future humans. It would condition them and the ywitborn, thus deleting the
uniqueness of each being and opening to proce$sesveeugenics.

So, it is evident that dignity in the case of erdeanent is challenged again
and it is difficult to understand how to shaperitidhow to reach a solid conclusion
on its role. The reassessment of it is necessany, iacan entail two possible
solutions: (a) the shift from the concept of hunagmity to a posthuman one, after
allowing any modification and intervention on na&urso as to produce new
“creatures”, or (b) the ban of any interventionoirder to protect the integrity and
intangibility of human genome in the name of digniThese opposite solutions
testify that we are in a transition phase.

In my opinion, the reductionist vision of nature asum of functions that
have no normative value, and thus allowing any fication or alteration of beings
up to the disappearance of the whole humanity enldhg term, annulde factothe
notion of dignity. The fact of bringing dignity owtf the human would mean to

consider dignity as merely a “label” that can beoWred” in dependence of the

624 A. FALCONE, Biotecnologie e tutela della biodiversita e delisorse genetiche. Principi e diritti
emergenti a tutela delle generazioni presenti ar@jtin R.BIFULCO, A. D’ ALOIA (ED.), op.cit.,p. 203

ff.

%25 This is the position expressed by Jurgen HabeandsHans Jonas (seeHABERMAS, The future

of human natureCambridge, 2003; and HoNAs, The Phenomenon of Life: Toward a Philosophical
Biology, New York, 1966). In the same line, see Francikuama, according to which the
transhumanist ideas would lead to lose the intingiue of beings that are the essence of libenalis
(see F.FUKUYAMA, op. cit). The term “eugenics” (literally “good birth, goatescendance”) was
coined by Francis Galton (1822-1911), Darwin’s d¢outo refer to a field of science that dealt with
the study of factors that could ameliorate or blthuk racial qualities of future generations frora th
psychic and physical point of view (seeGALTON, Hereditary Genius: Inquiries into human faculty
and its developmen{4869), at http://galton.org/books/hereditary-gsrtiext/pdf/galton-1869-genius-
v3.pdf, last visited 28 January 2013). From his view, the ideas of selacttf humans as a
prerequisite of progress was formed. At the begigmif the 28 century eugenics appears as a policy
of the State, culminated in the sadly known Napgpams in extermination camps, such as “Aktion
T4” and “Neue Aktion 14F13". However, before Namnlipy, in the U.S. sterilization programs were
promoted (see the bills about castration of mentillipeople, epileptic and habitual criminals in
Michigan, 1898, or the laws of marriage restricioim Connecticut, 1896, or the compulsory
sterilization in Indiana, 1907. See also the cas€arrie Buck v. Bell 274 U.S. 200 (1927). For
further details, see D.WIEYERS The Human Body and the LaiNew Jersey, 2006.). According to
Habermas, nowadays such “State eugenics” is sutestiby the new, liberal one, based on individual
and private preferences. The intervention on hugemome would be part of this group, altering the
image of human beings, and the future beings’ rightiniqueness, to pluralism, to difference. In
Jonas’s opinion, the admissibility of modificatiohgenome would make impossible a shared ethics.
Indeed, the fact of belonging to a same speciesthadrecognition of the Other would become
impossible.
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changes upon humans. In this perspective, digaigimply a quality which follows
humans (from “natural” to “post humans”), thus degiag on them. This position
would empty the content and significance of dignityaking it a mere ornamental
“label” and a piece of rhetoric. For avoiding sutsk and preserve the original
significance that dignity has, as from the intetgtien of the aforementioned legal
documents at the international, European, and matitevel, dignity should be
brought back to its original position. This meahattdignity is strictly inherent to
human beings and has the role of indicating the kay to treat them. This is not to
say that enhancement through synthetic biology Ishba banned, or that dignity
entails the impossibility of any intervention. leatl, this is to say that in the matter
of enhancement through synthetic biology the rdledignity in indicating the
relevance of human value not only in its biologidahension should be taken into
account, also by considering the importance of reutgenerations. In this way,
dignity could indicate the way how to develop erteanent projects as well. So,
according to me, the interventions of enhancemaough synthetic biology are not
to be banned, but in their progress they shouldg®d in a prudent way and never

arrive at the point of annulling human dignity.

2.3.5. Dignity and International Justice Concerngie Connection with the

Principles of Justice and Solidarity.

Dignity is the basis for more specific principleghts and obligations, and is
also closely connected to the principle of “justao®d solidarity” which finds itself
playing a significant role in the light of interi@tal justice concerns. On this
ground, dignity must be read both (a) in a collecsense, as a heritage and feature
of the whole humankind, and (b) in connection wdther human rights and
principles, such as the right of equality and thiagiples of justice and solidarfisf,
in order to strengthen them. So, human dignity dimvdes the importance of an equal
distribution of resources and of equal access @ty everybody all over the
world, especially in front of the global developrheh“bioeconomy”.

626 The notion of solidarity lies on the Kantian coptef human being to be treated as an aim, never
as a means.
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The aforementioned legal texts at the internati@mal European level stating
dignity with reference to human genotfiealso state the right of all human beings in
participating in the benefits that derived from #ygplications of scientific research
in genetic field. Solidarity, composed of the indikility and integrity of duties, of
the shared responsibility and the plurality of sabg, gives equality to the members
of the human community and helps the progress gdtahould be perceived as
fundamental to repress inequalities, not as a ngesture of altruism, but as a
necessary aptitude, that identifies itself in te@dviours that respect human dignity.
So, solidarity defends dignity, as it protects widiials and their inner value, their
belonging to humankind and their being equal iatrehship to each other.

In the field of synthetic biology, gtobal justice discourse affects issues of
technology divide and common heritage, the questiomter-generational justice
with implications for preserving the environmentdamatural resources for future
generations®?® In this sense, a reference to dignity, to justimed solidarity can
become a new bioethical paradigm for a good digtioin of resources and benefits
coming out from synthetic biology applications.

3. The Right to Health.

Synthetic biology could ameliorate health condisiaghrough its applications,
but at the same time it could put human health figh. So, such double effect of
synthetic biology must be investigated.

In order to show how the right to health is imated within synthetic biology,

this section offers a discussion of a few prelimyn@&ferences of its general content.

627 gee footnotes 591 and 592.
628 A, DOBSON(ED.), Fairness and Futurity. Essays on Environmental &nability, Oxford, 1999.
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3.1. The Right to Health at the International, Epean and National Level.

Traditionally, health was perceived as “the abseavfadisease”. The first laws
containing health-related provisions go back to e of industrializatiol’, when
the right to health was shaped as a healthcarepahtic right, in the sense that
public health was the primary object of care foe thtate (i.e. the State had to
intervene in the cases of epidemic or pandemicade® by providing adequate
sanitation and quarantines and better work comdifil>. In 1903 the Office
International d’Hygiéne Publique (O.I.H.P)was created in order to coordinate the
measures for public health, and it was later assediwith the League of Nations,
and ultimately becoming the Health Organizatiothef League of Nations.

Work-related issues of health were also dealt witthe International Labour
Organization (I.L.O.), founded in 195§

During the Second World War, the right to healthrtstd developing as a
human right, especially in response to the terrdstperiments pursued by Nazi
doctors that undermined human dignity and healtiefsearch purpos®&s

At the United Nations (U.N°§* Conference on International Organization in
San Francisco in 1945, this issue was taken upwasdlater reflected in art. 55 of
the U.N. Charter, and elaborated in the World He@ltganization (W.H.O.).

629 The 1802 Moral Apprentices Act and the 1848 Publi&alth Act were adopted in the United
Kingdom as a means of containing social pressusegrfrom poor labour conditions.

830 About this historical development of the righthealth at the international level, seeREEDEL,
The Human Right to Health: Conceptual Foundatjo209, at http://www.swisshumanrights
book.com/ SHRB/shrb_03_files/01_453 Riedel.pdf39.

8311t was dissolved in 1947, when it was incorporaitgd the Interim Commission of the World
Health Organization.

632 See at http://www.ilo.org (last visited®8anuary 2013).

633 See the case dfnited States v. Karl BrandfTrials of War Criminals Before the Nuremberg
Military Tribunals (1948), quoted by. Katz, Experimentation With Human Beings: The Authority Of
The Investigators, Subject, Professions And Staethe Human Experimentation ProceSgw York,
292, 1972. From the Nazi doctors’ trial the soe@dltNuremberg principles” were derived. See also
International Code of Medical Ethics of the Worlcetiical Association International (adopted by the
39W.M.A. General Assembly, London 1949 and amendedhey22® W.M.A. General Assembly,
Sydney, Australia, 1968 and the"™38/.M.A. General Assembly, Venice, Italy, 1983) dbeclaration

of Helsinki (adopted by the 8/V.M.A. General Assembly, Helsinki, June 1964 anwaded by: the
29" W.M.A. General Assembly, Tokyo, October 1975; 8% W.M.A. General Assembly, Venice,
October 1983; the 41W.M.A. General Assembly, Hong Kong, September 1988 48 W.M.A.
General Assembly, Somerset West, Republic of Saditita, October 1996; and the B2W.M.A.
General Assembly, Edinburgh, October 2000).

%4 1n the U.N. context the right to health sounde likhe right of everyone to the enjoyment of the
highest attainable standard of physical and meim@lth>, shortened to the «righd the highest
attainable standard of healthor the «ight to health» (see U.N. Commission on Human Rights,
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The big turn in the definition of health and theegration of it with social
iIssues can, in fact, be found in the W.H.O.. In@,9dstarted conceiving health in its
social and public facet, defining it aa state of complete physical, mental and social
well-being and not merely the absence of diseaseinfirmity»®>> and thus
integrating physical with social elements of wediny.

In 1978 the Declaration of Alma-Ata on Primary HeaCare (not binding)
stated that the States pledged to progressivelgldevwcomprehensive health care
systems to ensure effective and equitable distabubf resources for maintaining
healttf*®. So, the development of health care systems wers a8 a means to give
application to the right to health. In the contextthe Alma-Ata Conference, the
W.H.O. launched theHealth for All by the Year 200(lan, which initiated goals
and programs to achieve minimum levels of healthaf§*’. Such objectives were
repeated in the following conferences in Ottawa86)%® and in Jakarta (1997),
where a Declaration enucleating the requirementstife achievement of health
(«peace, housing, education, social security, saaktions, food, income, women’s
empowerment, a stable ecosystem, the sustainabl®efussources, social justice,
respect for human rights, and equijywas proclaimet®.

From the W.H.O. experience, several internatiomal gegional human rights
instruments have been enaéf@dsuch as (1) the Universal Declaration of Human
Rights (art. 25), which recognises the right ofpalsons to an adequate standard of
living, including guarantees for health and welidge and thus adopting a broad

view of health and underlining the relationshipvien health and other rights, such

E/CN.4/2003/58). For further details, se¢HBNT, The human right to the highest attainable standard
of health: new opportunities and challengesRoyal Society of Tropical Medicine and Hygieh@0,
2006, p. 603-607.

635 See the W.H.O., Constitution, Basic Documentsjo@if Document n. 240, Washington, D.C.,
1991. It was adopted by 61 States at the InternatiHealth Conference held in 1946 in New York.
6% See W.H.O., Declaration of Alma-Ata, Internatio@onference on Primary Health Care, 612
September 1978.

37W.H.0., Global Strategy for Health for All by thear 2000, Geneva, 1981.

%38 First International Conference on Promotion of ldeavhich issued the Declaration of Ottawa.

639 Jakarta Declaration on Health Promotion (1997).

640 A lot of international conventions state the righhealth as well. See, International Convention o
the Elimination of All Forms of Racial Discriminati; the Convention relating to the Status of
Refugees; the International Convention on the Rtate of the Rights of All Migrant Workers and
Members of Their Families; the Geneva Conventighs; Declaration on the Protection of Women
and Children in Emergency and Armed Conflict; then8ard Minimum Rules for the Treatment of
Prisoners; the Declaration on the Rights of MentRletarded Persons; the Declaration on the Rights
of Disabled Persons; the Declaration on the Righ&sIDS Patients.
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as the right to food and the right to housing, @ ws medical and social services,
(2) the American Declaration on the Rights and &stf Mafi** (art. XI) opting for
the right to the preservation of health throughitsay and social measures, (3) the
Organization of American States’ Charter that seeshe importance of health as a
contribution to the integral development of thesper, and the relevance of access to
knowledge of modern medical science, (4) the Anagri€Convention on Human
Rights that alludes indirectly to the right to tibalvhen in art. 26 it encourages the
States to take measures to guarantbe tull realization of the rights implicit in the
economic, social, educational, scientific, and wrdt standards set forth in the
Charter, (5) the Additional Protocol of San Salvatféin art. 10 explicitly lists six
measures that should be taken by states partiggat@ntee this right, including the
development of universal primary care networks, idiatso broadens the look to the
right to a healthy environment (art. 11), as detit®m the right to health, (6) the
European Social Charter (art. 11 about the rightdalth, art. 3 about the right to
safe and healthy working conditions, art. 13 alibatright to medical assistance, art.
7 and 17 about the health and wellbeing of childred young persons, art. 8 and 17
about the health of pregnant women, art. 23 alfmihealth of elderly persons), that
complements the European Convention of Human RigVith regards to the
protection of social and economic rights that i€ [FEL.R. are not contemplat¥d (7)
the International Covenant on Economic, Social @udtural Rights (art. 12) that
refers to physical and mental health, and (8) tifiecé&n Charter on Human and
Peoples’ Rights (art. 16) that enshrines the righthe highest possible level of
health.

Under the U.N. Charter-based system (art. 55 atbweutight to health), various

declarations have been elaborated, such as the Milldnnium Declaration of s}

%411t was adopted by the Ninth International Confegeaf American States, Bogota, Colombia, 1948. At
the same meeting th@©¥ganization of American States’ Chartevas adopted.

642 Additional Protocol to the American Convention bluman Rights in the Area of Economic,
Social and Cultural Rights, Protocol of San Salvaddopted on 17November 1988.

%43 European Social Charte(E.S.C.) (C.E.T.S. n. 35) adopted in Turin sh@ctober 1961 (entered
into force on 28 February 1965) revised in Strasbourg 8By 1996 (C.E.T.S. n. 163, entered into
force on ' July 1999). See also, in the context of the CdwfdEurope, art. 3 of the Convention on
Human Rights and Biomedicine that enshrines equadss to health care, art. 4 that provides that any
intervention in the health field, including resdaranust be carried out in accordance with the
professional obligations and standards (includielgvant ethical codes), art. 5 which decrees the
basic principle of autonomy of the individual andegrribes the free and informed consent to
interventions in the health field.
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December 2003* adopted by the U.N. General Assembly, stresgirgrmportance
of health care and prevention of disease.

It is also worth mentioning the 2005 U.N.E.S.C.(Onhiwérsal Declaration on
Human Rights and Bioethics, which in its art. 14etlsvon the right to health and it
enunciates a broad view of health including acdesgjuality health care and
essential medicines, access to adequate nutriidnwaater, improvement of living
conditions and environment, elimination of the naagsation and exclusion of
persons on any grounds, and the reduction of ppead illiteracy. Moreover, in art.
15 the methods of benefit sharing are mentionedh €18 access to quality health
care, provision of new diagnostic and therapeutodatities or products stemming
from research, support for health services, actesscientific and technological
knowledge, and capacity-building facilities for@asch purposes.

In the 1997 U.N.E.S.C.O. Universal Declaration ba Human Genome and
Human Rights, art. 12 states that thapplications of research, including
applications in biology, genetics and medicine,ca@ning the human genome, shall
seek to offer relief from suffering and improve thealth of individuals and
humankind as a whole so the benefits coming out from science shoeld\ailable
to everybody. In art. 15 the protection of publealth through cooperation among
the States and solidarity is promoted, while in &8t the importance of international
dissemination of scientific knowledge concerninge thuman genome, human
diversity and genetic research is underlined.

Thus, from the international landscape it resufiat tthe right to health is
usually connected to the right to food, to adeghatgsing, to healthy environment,
to education, to work and working conditions, tghtito life, to access to healthcare
systems and to benefits of research for healtphisical integrity, to wellness and
development.

At the E.U. level, the notion of health developslemtwo directions. (1) On
the one hand, the protection of public hé4Rmust be pursued, and (2) on the other

one, the individual notion of health as a rightow claimed by the single person is

%44 U.N. General Assembl\Resolution2 session 55, United Nations Millennium Declanmatam 18'
September 2000.

845 For further details, see HERVEY, J.MCHALE, Health Law and the European UnioBambridge,
2004.
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stated. With regards to the first meaning of heglthblic one and health as a policy
to be pursued by Member States and Institutionsigba shred competence), the
Lisbon Treaty has converted the previous art. 1%2.0. into the new art. 168
T.F.E.U., where the general idea of E.U. actiorthie field of health remains the
same: &ommunity action shall be directed towards imprgvipublic health,
preventing, human illness and diseases, and olbgatources of danger to human
health» and this by encouraging cooperation between the member Statesl
«lending support to their action Art. 168 T.F.E.U. also reconfirms tha# <4igh
level of human health protection shall be ensured the definition and
implementation of all Union policies and activité¥. Thus E.U. public health
policy objectives consist of protecting public Hbahnd fighting against the major
health scourges, like cross-border health thraatsvhich field, E.U. also tries to
improve cooperation among the States). The priacipl subsdiarity must be
respected, and the Council and Parliament shoyddove measures to protect public
health and to fight health thre%ts

Moreover, art. 3 T.E.U. sets out the main objestif@ the European Union,
and makes reference to wellbeing, stating tlia¢ &nion’s aim is to promote peace,
its values and the well-being of its peopleSuch mention of “well being” is
reminiscent of the W.H.O. definition of health. A@ T.F.E.U. also contains a
“social clause” which specifically states that Bagan Union policies should take
into account requirements linked to social protattithe fight against exclusion,
promotion of education and training and the proadecbf human health, all of which
may impact on health policy and serve as a toglramote health in other policy
areas. In addition, art. 11 T.F.E.U. enucleatesdility for institutions to maintain

an open, transparent and regular dialogue with eg@ntative associations and civil

%46 For implementing art. 168 T.F.E.U., the E.U. hasaloped the EU Health Strategy and Health
Programmé. For the assessment of emerging and epidemiatréne European Centre for Disease
Prevention and Control in Stockholm has been cdeat¢éhile the European Medicines Agency
(E.M.A.), settled in London, coordinates the sdfemevaluation of the quality, safety and efficaofy
medicinal products.

%7 There are also articles in non health relatedsandach make reference to the protection of health.
See art. 36 and 45 T.F.E.U. that allow limitatidritee movement of goods and of the free movement
of workers for the protection of human health; a4 T.F.E.U. which calls for protection of human
health when establishing internal market policas; 153 T.F.E.U. which supports Member States in
protecting workers’ health and safety; art. 169.E.B. that states that the Union should contrittate
«protecting the health, safety [...] of consumers a#l as promoting their right to information art.
191 T.F.E.U. about the E.U. policy on environmefitwhich the protection of health is key objective.
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society could have an impact on health policies at Efdl Blember States’ level.
Therefore, the E.U. should strive to attain a higheel of health protection through
all European policies and activities.

With regards to the second facet of health (indigidight), the Nice Charter,
now binding, clearly refers to it in art. 25Eweryone has the right to access to
preventive health care and the right to benefitnfronedical treatment under the
conditions established by national laws and pragicA high level of human health
protection shall be ensured in the definition amgbiementation of all Union policies
and activities. Other norms can also be intended as able to hagkcations for
such right, such as art. 1 on human dignity (mearthe basis of all elements of the
right to health), art. 2 that safeguards the righlife, art. 3 on the integrity of the
person, art. 8 on the protection of personal datduded medical data of patients,
art. 10 on freedom of conscience, belief and refigthat is relevant with regards to
the principle of autonomy and self-determinatioattis a key one in the medical
context, art. 26 on integration of persons wittatikties.

Moving to the national (and constitutional) leviélappears that the right to
health is expressly mentioned in the national Guuigins as a freedom or an
entittement to some benefits guaranteed by Sfétemnd even in the Constitutions
that do not quote it refer to it in their preamblessome of the content regarding
social policy and in judicial decisions. Referetaédealth is sometimes developed in
negative terms, when the Constitutions or lawsthistlimitations that may apply to
certain civil and political rights for public hellteasons.

Basic health care issues can be deduced from a gesreric human rights
provision, such as the human dignity provision Wwhi€ read in conjunction with a
“social state” or a solidarity principle, as undiee German Basic Law in art. 1 and
20. The United States does not include any refereioc health in its Federal
Constitution. However, judicial decisions at thegt States level can be found
regarding the State’s responsibility to regulataltmeor its duty to ensure equal

access to the beneficiaries of the health and welgstems, and thus linking the

648 See, for example, in the European landscape tistrian (art. 10), Belgian (art. 23), Cypriot (art.
7); Estonian (art. 20 and 28), Finnish (art. 19r@an (art. 2), Greek (art. 21), Irish (art. 45gltdse
(art. 36), Dutch (art. 22), Polish (art. 39 and,@8)rtuguese (art. 26 and 64), Slovenian (art.ril a
52), Spanish (art. 43); Swedish (art. 5) Constingi
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right to health with right to life. The Italian Cstitution with its art. 32 for a long
time has been the only dff&to refer to health not only as a public issue and
collective interest (health as the guarantee ofdnyg conditions and object of social
assistance), but also as an individual right, ana &ondition to be preserved and
kept by preventing others from affecting it (hea#th protection of physical and
psychological integrity, from which the right to dihy environment derivé®),
through public policies and the access to mediciaed technological medical
devices. The right to health includes the rightealthcare and the right not to be

cured (refusal of cures), and the right to selédwination is descendant from it.

3.2. The Facets of the Right to Health.

The right to health mainly has two dimensions: ga)individual dimension,
and (b) a collective or public one.

The former focuses on health as a status, i.duatigin of wellness belonging
to the single human being who, on the basis ofrilgist, can find him/herself in a
claiming position towards both (1) the State, a2)dlie other citizens.

The latter concentrates on population and intehidsright as a right belonging
to groups, to general society, and to the wholernanity®>*.

As seen in the Fact Sheet n. 31 by the Office efuhited Nations and High
Commissioner for Human Rights, together with theH.2>? the right of health is
multi-faceted. It (a) entails determinants, (b) teams freedoms, and (c) demonstrates
entitlements.

It entails determinants, i.e. it is an inclusivghti that encompasses the
following: the right to water and adequate sarotatithe right to food and adequate
nutrition; the right to housing; the right to hdégitworking and environmental

6491t should be noted that Italian Constitution hasdme a model for other Constitutions, such as the
Spanish one, and through the Spanish one it hasseped a model for the Latin America
Constitutions as well.

%0 n this case, art. 32 must be read in connectiitm avt. 9 of the Italian Constitution.

%51 See SFoA, Il fondamento europeo del diritto alla salute. Catenze istituzionali e profili di
tutela in C.E.GALLO, B. PEzzINI (EDS.), Profili attuali del diritto alla salute Milano, 1998, p. 57-93.

852 UNITED NATIONS, HIGH COMMISSIONER FORHUMAN RIGHTS, W.H.O, The Right to HealthFact
Sheet n. 31, June 2008, at http://www.ohchr.orgiDments/Publications/Factsheet31.pdf (last visited
28" January 2013).
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conditions; the right to health-related education anformation; and the right to
gender equality.

The right to health contains freedoms, like: thghtito be free from non-
consensual medical treatment, such as medical iexgats and research or forced
sterilization, and the right to be free from toguand other cruel, inhuman or
degrading treatment or punishment.

The right to health demonstrates entitlements, saschhe right to a system of
health protection providing equality of opportunity everyone to enjoy the highest
attainable level of health; the right to preventitneatment and control of diseases;
the right to access to essential medicines; mdtechdd and reproductive health;
equal and timely access to basic health servides;ptovision of health-related
education and information; participation of the plgpion in health-related decision
making at the national and community levels. Thghtr cannot be misunderstood
with the right to be healthy and it is linked teethprinciple of autonomy and self-
determination with regards to medical treatmemsl@ding the right to consent to
treatments or to refusal of them).

The State has to balance individual and communrtatasts, both protecting
individual rights and freedoms, and safeguardirggdbmmunity interests in safety
and security. The obligations upon the State amth boeegative” and “positive”.
Among the “negative” ones, there are: the dutytaatiolate the right to health by its
actions, and the refrain from denying or limitinguel access for all persons to health
care measures. The “positive” obligations, insteadail: the duty of the State to
prevent violations of the right to health by othéossupply people with measures of
public sanitation for hygienic and prophylactic geas, to introduce and enforce
appropriate controls for the marketing of mediagipment and medicines by third
parties, to eliminate, or at least reduce, the lari@es in the provision of health
facilities, goods and services, providing a ratlombocation of resources, ensuring
high standards of health, through legislative, amlstiative, judicial, budgetary

measures, without discrimination and according tpadity®>>. The concrete

653 B.M.A. AND THE COMMONWEALTH MEDICAL TRUST, The right to health: a toolkit for health
professionalsJune 2007, p. 21-22.
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application of the “positive” obligations upon tBéate, in reality, differ from State to
State, as the systems of healthcare respond tosdineodel®”.

The right to health like any other rights, has aecand a penumbra, a
maximum and a minimuf®>. Under such “maxi-min” definition of the right to
health, the States have a duty to, at the verymum, to protect individuals against
serious health thredf8. At the maximum, they have the duty to fulfil thgainment
of the highest possible standard of health forrallviduals. In this perspective, the
right to health belongs to the category of sodglits that are considered by someone
and by some Constitutions and Courts as simplyrasmis and programs (not real
rightsf>". This is because it can only be achieved progrelssiand it is linked to the
availability of resources. It requires the intertren by the State and it can be
labelled as “economically conditionéd® According to Sen and others, the right to
health and the social rights have an intrinsic @alben’s very interesting notion of

“capability” can be put for as an approach for foung social rights as the right to

654 See, for example, CASONATO, | sistemi sanitari: note di comparazione AA.VV., La salute
negli Stati composti. Tutela del diritto e livalli governg Atti del XVI Convegno dell'Associazione
di diritto pubblico comparato ed europeo, Torin612, p. 5-28. Briefly, there are four main models
of healthcare: (a) the Beveridge one (health eamravided and financed by the government through
tax payments); (b) the Bismarck model (which usesnaurance system, usually financed jointly by
employers and employees through payroll deducti@@))the National Health Insurance model (that
mixes elements of the Beveridge's and Bismarck’'siehoi.e. it uses private-sector providers, but
payment comes from a government-run insurance anoghat every citizen pays into); and (d) the
out-of-pocket model (having as the basic rule thatrich get medical care; the poor stay sick e}.di

655 L.0. GosTIN, Z. LAzzARINI, Human Rights and Public Health in the AIDS Pander@igford,
1997.

6% See @MMITTEE ON ECONOMIC, SOCIAL AND CULTURAL RIGHTS (C.E.S.C.R.)General Comment n.
14 on the right to the highest attainable standasfl health, 11" August 2000, UN Doc.
E/C.12/2000/4. It states that the minimum set digalions that cannot be denied by States &) «
To ensure the right of access to health facilitgspds and services on a non-discriminatory basis,
especially for vulnerable or marginalized groups) {0 ensure access to the minimum essential food
which is nutritionally adequate and safe, to ensfreeedom from hunger to everyone, (c) to ensure
access to basic shelter, housing and sanitatiod, @amadequate supply of safe and potable water, (d)
to provide essential drugs, as from time to timénee under the W.H.O. Action Programme on
Essential Drugs, (e) to ensure equitable distribntof all health facilities, goods and servicesd &f)

to adopt and implement a national public healthattgy and plan of action, on the basis of
epidemiological evidence, addressing the healtfceors of the whole population

%57 See M.JoR|, Ferrajoli sui diritti, in Teoria politica 1/1999 p. 27 ff.

%58 For example, the Italian Constitutional Court masognized that the right to health as a right
depending on the choices made by the legislattinarfield of public finance. However, the right to
health in its core and essential nucleus must figeed. With this regards, see decision n. 188/199
(about the notion of «minimal and essential contdrthe right to health») and decision n. 200/2005
(where it is stated that, even if the right to tiealepends on economic resources, the needs rétated
health remain primary rather than the needs ofipdinlances). In the ruling n. 509/2000, the cofe o
the right to health is linked with human dignity.bdut these issues, see BALDUZzzI (ED.),
Cittadinanza, corti e salut&adova, 2007.
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health and for considering them as fundamentaltsighhe notion of capability is
essentially one of freedom - the range of optiopegon has in deciding what kind
of life to lead®. In Sen’s view, the freedom of people is limitedchuse of
economic poverty, the lack of food, mortality, aswl forth. So, if social rights are
satisfied, the freedom of individuals can incredsethis sense, the right to health
becomes a means for freedom and capability, aridiitse is a capability failure.

The accountability mechanisms, i.e. the means faking the right to health
effective, are classified by Riedel into five typesJudicial; quasi-judicial;
administrative; political; and sociaf®> Under the judicial mechanism, the
constitutional interpretations or other types cfecdaws are included. Patients’ rights
commissions or health care commissions that receoraplaints and decide the
resolution of them belong to the category of quadieial mechanisms. The
administrative means entails to adopt a sort dfitrig health assessment before
acting. The political mechanisms, instead, givesgh® public powers the role to
decide whether and how to implement the right talthe The social mechanism
involves the general public and media, the privattors and the community.
Currently, ¢here is a move away from the State having a keporesibility for
health, to partnership approaches that include piblic, private and not-for-profit
sectors and individuat8®>. Such a move to a partnership approach leadseo th
development of a context of shared responsibilifieshealth, and thus bringing the
right to health from its common individual framewdo a collective one.

Moreover, the right to health is strictly connectedhe principle of equality,
non discrimination, and development. This cleariyads that the services for
healthcare and medicines are not to be reservadptticular group or individuals,

but must be accessible to everyone. No discrinonatishould exist between North

659 3. DREZE, A.K. SEN, India: Economic Development and Social Opportyrdelhi, 1998, p. 11. For
the notion of “capability”, see A.KSEN, The Right Not To Be Hungryn G. FL@ISTAD (ED.),
Contemporary Philosophy: A New Survegl. 2, Hague, 1982; A.KSEN, Capability and Well-Being,
in M. NussBaum, A.K. SEN (EDS.), The Quality of Life Oxford, 1994; A.K.SEN, Development as
Freedom Oxford, 1999. For the “capability” approach, sdso M.C.NussBAUM, Capabilities and
Human Rightsin Fordham Law Reviev6, 1997, p. 273-300.

®0E RIEDEL, op. cit.,p. 33 ff.

81 M. STUTTAFORD, Balancing Collective and Individual Rights to Hémlind Healthcargin Law,
Social Justice and Global Development Jourdal2004. In England, for example, responsibditier
health are shared among the government and the woityn(see a paper published by the Social
Exclusion Unit (U.K. @QBINET OFFICE, Preventing Social Exclusig2001, p. 3 at http://www.cabinet-
office.gov.uk/seu/publications/reports/html/summhtyl, last visited 28 January 2013).
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and South of the world, and the right to health tmhes conceived as one of the
underlying determinants for the full realisation tbke right to development. This
means that it isan inalienable human right by virtue of which evagman person
and all peoples are entitled to participate in, trdute to, and enjoy economic,
social, cultural and political development, in whicall human rights and
fundamental freedoms can be fully reali®®d

There is also the link to the right to life hene the sense that the preservation
of life can sometimes be pursued only through ttlegaate allocation of health
resources, to health treatments, essential drugs.

Other connections are also visible between the tglmealth and the right to
privacy (as referred to the treatments of mediedh df patients), and between the
right to health and the right to healthy environti&h

In summary, the right to health does not coincidé whe right to be healthy or
the right to healthcare. Neither is it a mere paogmatic right. It should be meant as
a fundamental human right, showing many entitlesyesiligations and connections

to other rights and principles as well.

3.3. Health and Synthetic Biology.

The right to health is connected to a status, araldondition of wellness. The
factors for achieving such wellness are not so rdeteble and can change
depending on the technological evolution and pregyr&éhe notion of heath itself has
changed through the course of the years and halveelvdogether with the
development of research, science and technologygithis line of thought, it is

clear that synthetic biology calls upon the rigbt ealth, as it can improve

662 U.N. GENERAL ASSEMBLY, Resolution 41/128Declaration on the Right to Development
A/RES/41/128, # December 1986, Paragraph 1.1. See also World @owfe on Human Rights,
Vienna Declaration and Programme of Action, A/CON§7/23, 18 July 1993, Paragraph 10.

653 See, for example, the caGeerra & Others v. Italyin which the European Court of Human Rights
held that a council’'s failure to provide local keits with information about the potential
environmental impact of a nearby fertiliser factomhich had been classified as “high risk”, viothte
the residents’ right to private and family life.,Sbe Court linked environmental health with human
health and private life and stated that the righhformation means that the residents must bevatio
access to information about the factory givenldtesl to their health (s&&uerra & Others v. Italyn.
14967/89, 18 February 1998).
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conditions of health with its devices, discoveriestruments. Indeed, the potential
for healthcare coming from synthetic biology isthigs synthetic biology could help
in «better understanding of complex diseases, [forlesipgg up the development of
new vaccines, [...] for tailoring treatments to imdual patients or groups of
patients, and for monitoring how they respond tecific therapies®®*. Synthetic
devices such as instruments for preventing theaspd infections, biosensors to
recognise a drug when it is administered to a patee only some of the possible
benefits to health provided by this new field cfearch.

On the flip side, synthetic biology applicationsultb potentially alter and
affect human health such as in cases of biosafetyasecurity risks.

Moreover, the notion of health itself as a spedesn (like the right to life) is
challenged by synthetic biology.

Therefore, the right to health in synthetic biolofjgld is at stake. It
demonstrates its individual and public facet as wemplementary facets. Thus
conceived, the right to health asks for being atyiyprotected by the State and by
private actors with reference to the context oftlsgtic biology. In this section | will
discuss in greater detail the individual and puldicets of the right to health in
synthetic biology respectively. | will also consideow the right to health could be

affected as a species-norm.

3.3.1. Synthetic Biology and Individual Health.

The relationship between synthetic biology and tight to health in its
individual sense concerns, most of all, the polsilmf access to synthetic products,
applications and medicines.

Clearly synthetic biology is progressively impnogiin the field of medicine
and therapeutic applications, it is evident tha tight to health in its reference to
each single human being of the community must begmized and implemented.

The attitude of the State cannot be the one ofiffer@nce” towards a fundamental

4 R.WELLS, Synthetic biology A challenge for healthcareO.E.C.D. Observer281, October 2010,
p. 17. See also W.RUDER, T. Lu, J.J.COLLINS, Synthetic Biology Moving into the Clinin Science
333, September 2011, p. 1248-1252.
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right of the person (that is a pre-condition ofthk others, such as the right to life),
but it should be a behaviour aimed at correctind)l@alancing the inequalities among
people in access to medicines, therapies and hepfthcations obtained through
synthetic biology.

However, the right to health exposes itself toamadox here. As long as
science and technology evolve, they are able teesolany more health problems. At
the same time, though, the problem of granting ssde those discoveries to
everyone is not simple at all. The State is callgdn for intervening, but the
healthcare systems are not always capable of rdspmpto the challenges posed by
new need¥”

Far from indicating that the right to health ipwarely utopian and ideological
right that entails that each person has the potelaoning a free access to therapies
and drugs, guaranteed by the State (this would ilbera aspiration), and far from a
position that considers the right to health as aemsement to be taken into
consideration by the State in the financial distiibn of resources, my claffif is
that the right to health cannot be undermined $n“@ssential core” of being a
fundamental and universal right of the personsIhot only a mere economic and
social right which should be pursued by the Stata griority in its financial policy,
and by all the private actors operating in thedfi&|

In the consideration of the right to access toimeés (that can be considered
as a species of the general right to have accedst@arshare the benefits of
sciencé®), it is necessary to mention thAdreement on Trade-Related Aspects of
Intellectual Property Rights (T.R.1.P.S.). It elaborates a compulsory licence
legislation, thereby which ensures that medicieesh their jurisdictions in adequate
quantities. So, $tates are required to take effective measures rtongte the

development and availability of new drugs, vacciaed diagnostic tools [...]. States

%% See R. ERRARA, Principi di diritto sanitario, |, Torino, 1995.

%6 It is in line with R.DWORKIN, Taking Rights Seriouslgit., and V.LEARY, The Right to Health in
International Human Rights Lawn Health & Human Rightsl, 2.4, 1994, p. 28-32.

87 With regards to the State and civil society otii® see A.E.YAMIN, Defining Questions:
Situating Issues of Power in the Formulation ofighRto Health under International Lavin Human
Rights Quarterly18, 1996, p. 402.

%8 See HHOGERZEIL ET AL., Is access to essential medicines as part of thignfeht of the right to
health enforceable through the courts?pndon, 2006. See also U.KLOMMISSION ON HUMAN
RIGHTS, Resolutions 2005/23, 2004/26 and 2003/29, at/hMtww.ohchr.org/english/ (last visited 28
January 2013).
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therefore are required to resort to a variety obromic, financial and commercial
incentives in order to influence research and depelent into specific health needs.
In short, States not only have a duty to ensuré ¢lesting medicines are available
within their borders, they also have a respongipito take reasonable measures to
ensure that much-needed new medicines are develapéed thereby become
availablex®®. Along with availability, the States should guaesnthat medicines
become accessible from a geographic and econonmtspof view, and in a not
discriminatory way. This is to ensure that patieantd health professionals could take
well-informed decisions and use medicines safelychSa responsibility, though,
does not belong only to the State. Other nationdliaternational actors have a role
to play. The Millennium Development GodR°® for example, recognize that
pharmaceutical companies are among those who dhareresponsibility. This
Declaration states that a global partnership farettgpment should be reacheth «
cooperation with pharmaceutical companiggshat must contribute in providing
access to medicines as WEll

Thus, with respect to the applications of syntheiblogy, the right of health
entitled in each human being should be protectethont discriminations and
inequalities. It should pursue a rational distribntof resources for making it
effective, by means of health care financing, pitong equal access to medical
treatments and drugs, and especially througte «elaboration of new forms of
institutional frameworks in which local organizats state and federal institutions,
and perhaps even private medical programs are cctede with the objective of

providing individuals and communities a voice ifiimiag their health interess$’>

89 p HuNT, R. KHOSLA, The Human Right To Medicines Sur - International Journal On Human
Rights,5, 8, June 2008, p. 102.

70 The “Millennium Development Godlsare the result of a U.N. initiative. They are leig
international development goals to be reached i 2@nd they were officially established, following
the adoption of the United Nations Millennium Dealion in 2000 (see at
http://www.un.org/millenniumgoals/, last visited"28anuary 2013).

"1 See Goal 8.

672 A .E. YAMIN, Defining Questions: Situating Issues of Poyet, p. 431.
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3.3.2. Synthetic Biology and Public Health: the Link\beén the Right to Health
and the Right to Safety/Security.

As discussed in the previous sections, it is deat the right to health can be
taken to mean the right both to individual and tdblgc health. This right to public
health has a social and collective dimension tiaaistends the individual dimension
of the members of the community. It expresses tstige and negative obligation
for the State to supply people with all the meamgtie best preservation of integrity,
life, wellness (through sanitary programs, vacceoret, and so on) and to impede any
alteration or threat to such physical integritytlod community. So, in cases of risks
to biosafety and biosecurity arising from synthdiiclogy, the right to public health
comes into question. As the U.S. Public Health 8ertaas said, biological warfare
and bioterrorism are public health in revers€’® because of the potentially
devastating effects on populations. Indeed, inhyy@othesis of a bioterrorist attack
through synthetic elementsa «public health response may require relaxing an
individual's due process protectiosfé* to prevent the disease from spreading.
Moreover, in hypothesis of accidental spread ofrfiar synthetic substance in the
environment, public health is posed into peril.

This notion is illustrated in the traditional ddfion by Wislow?’>, «Public
Health is the science and art of preventing diseaselonging life, and promoting
physical health and efficiency through organizecthownity effort for the sanitation
of the environment, the control of communicableatbns, the education of the
individual in personal hygiene, the organizationneédical and nursing services for
the early diagnosis and preventive treatment oabe, and the development of the

social machinery to insure everyone a standard iwing adequate for the

673 US DEPARTMENT OFHEALTH, EDUCATION AND WELFARE, Effects of Biological Warfare Agents.
Washington, D.C., 1959.

674 p.D.JacoBSON S. SOLIMAN, Co-opting the Health and Human Rights Moveméntlournal of
Law, Medicine & Ethics30, 2002, p. 705.

6751t should be added the definition given by thetitage of Medicine (1.0.M.) in its seminal report
The Future of Public Health'Public health is what we, as a society, do colNety to assure the
conditions for people to be healthy’N8TITUTE OFMEDICINE (IOM), The Future of Public Health.
Washington, D.C., 1988, p. 19). In this view thélpihealth policies entail a narrow intervention i
cases of diseases and epidemics and a broadeweintien for ameliorating socio-economic
conditions.
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maintenance of health, so organizing these benaftso enable every citizen to
realize his birthright of health and longewify’®.

In the context of the protection of public healthconnection between the
right to health in its collective facet and thehtigo life and dignity in their super
individual dimension¥’ is set up. It should be noted that, historicatlye first
examples of the protection of health by the Stawe&urope and in the United
State8’® were concerned with precisely the interventiomais public security and
safety. Indeed, the first laws were on sanitatiorplementing hygienic assistance,
measures of purifying the water supply, creatingagge systems, monitoring the
food supply, and encouraging immunization in froftcontagious disease. These
laws were based on the need to protect public ine8lb, the right to health was
neither an individual right to be claimed nor aledlive right. Health was only a
public need to guarant¥@ Then, during the subsequent years, the origieases of
“health” as “public health” was recognized not oaly a State necessity and duty to
pursue, but also as a right upon a collective stilsjech as the whole society. This is
theratio at the basis of the compulsory treatments thastated, for example, by art.
32 of the Italian Constitution. It is affirmed thstich treatments could be allowed,
provided that the legality principle is abided l.(the allowed treatments are only
the ones that are stated by law), the proportipnagliinciple is implemented (the
measures should be temporary and balancing theegtseat stake) and the respect of

the person is followed’. Only in the presence of these conditions, isoisible to

676 C.E.A.WINSLOw, The Untilled Fields of Public Healtlin Science23, 51, 1920, p. 30.

677 See, for example, the decision n. 444/2005 bySienish Constitutional Court, which states that
«public health does not coincide with the individdredalth (as a legally protected good). It is a
valorisation of the health of the whole members & societyp (see at
http://hj.tribunalconstitucional.es/, last visit2®" January 2013).

%78 For the history of the field of public health, SEeFEE, The Origins and Development of Public
Health in the United Statesn R.DETELS ET AL (EDS.), Oxford Textbook Of Public HealtH, 3,
Oxford, 1991, p. 3-34.

679 See in the U.K. the Poor Law, which has represktiie first legislative intervention in order to
protect public health of proletariat categoriesnlivin the suburbs of British cities.

%0 |n the first years of the application of art. #2was perceived as a programmatic norm, referred
only to public health (the same view was sharedierl in Italy, with the laws n. 431/1968 about
psychiatric assistance, law n. 194/1978 about ftiterruption of pregnancy, law n. 833/1978
instituting the National Health System, the righthealth starts to be conceived an individual and
subjective claim of status of wellness (seeDWRANTE, Dimensioni della salute: dalla definizione
del’lOMS al diritto attuale in La nuova giurisprudenza civile commenta®a March-April 2001, p.
132-148; about the evolution of the interpretatiminart. 32 in Italian Constitution see also L.
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prevail the community’s interest upon the individlsidreedom and autonomy. This
duty to protect collective public health lies natlyoupon the Legislator, but also
upon administrative and judicial bodi&s

Such interpretation of the right to health - agghtrupon the community and
implying a duty for the State to intervene - is mm&mpler to be implemented in the
European States where positive obligations are plathe notion of social and
welfare state. However, it is more difficult in thiamited States where the tradition is
usually the liberal one, which entails that peopl®uld be prevented from the
governmental intrusion into their persons. Thisemplified in the decision of U.S.
Supreme Court pertaining to the casdatobson v. Massachusétfs It is probably
the most important decision about public health tie U.S.. Pursuant to a
Massachusetts Statute, the City of Cambridge hagtad an ordinance to provide
mandatory smallpox vaccination free of charge fbofathe city inhabitants over the
age of twenty-one who had not been recently vatethalhe claimant Jacobson
refused to be vaccinated because he saw it astraision into the personal sphere.
According to him, the ordinance should be considlareconstitutional as it was a
violation of the due process, equal protection, pridileges and immunities (14
Amendment}®®> The Court, despite its initial self restraintestablishing new rights
and being against the ones opposing to its “creatiele, on the basis thathe
judicial process is a poor format for the weighioijalternatives and the calculation

of costs®®* affirmed that the State has the duty to protedtlip health and public

CARLASSARE, L'art. 32 della Costituzione e il suo significatm R. ALESSI (ED.), L'ordinamento
sanitario,vol. L’Amministrazione sanitaridylilano 1967, p. 103 ff.

%1 with regards to sanitary compulsory treatmentss itelevant to consider Italian Constitutional
Court rulings about the obligatory controls for fight to AIDS, such as decisions nn. 218/1994 and
n. 210/1994 (see comments and observations byaGoXATO, Aids e diritto: un nuovo equilibrio?n
Sanita pubblical994, p. 905 ff.). About obligatory vaccinationsgghe decision n. 258/1994.

682 Case Jacobson v. Massachuset®&upreme Court of the United States, Decided dhF2bruary
1905(197 U.S. 11, 1905)0n an opposite side, see the decision by Suprernet 6o the cas®e
Shaney v. Winnebago County Department of Socialics; Supreme Court of the United States.
Decided on 22nd February 1989 (U.S. 189, 1989Wwhich the Court was reluctant to impose on
government an affirmative duty to safeguard theldaeing of its citizens, stating that the U.S.
Constitution is a “negative” constitution that hes protect individuals rights from interferences,
adopting alaissez faireapproach (differently from the dissenting opiniof Justice Harry A.
Blackmun, who conveyed an alternative view of thastitutional obligation for the State to protect
vulnerable citizens and citizen’s health, seen inotontrast with Fourteenth Amendment’'s Due
Process Clause).

%83 See also SKING, Vaccination Policies: Individual Rights and ComntynHealth in British
Medical Journal 319, 1999, p. 1448-1449.

%84 D.L. HorowITZ The Courts and Social Policwashington, D.C., 1977, p. 357.
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safety and, meaningfully, that the liberty secubgdthe U.S. Constitution does not
import an absolute right in each person to be|latnaes and in all circumstances,
wholly freed from restraint. It is a liberty regt#d by law. Therefore, in cases of
real risk for public safety, the individual freedomust be limited for welfare
reasons, in accordance to some conditions thatesgphe balance among rights.
Indeed, public police powers that apparently irferwith individual freedoms must
be exercised only when respecting tipeiflic health necessitycondition (the risk
should be real and entailing a public harm), ttea$onable meahstandard which
suggests that the methods used must be designa@vent or ameliorate a health
threat, the proportionality” requisite (that pursues the proportion between the
burden imposed and the expected benefit), andher avoidance’standard which
suggests that the control measure should not posendue health risk to its
subject®®.

So, with the threat of bioterrorism or high rigkspublic health through the use
of synthetic products used for malevolent purpogesare facing pandemic risks. In
such situations it would be useful that the E.lle U.S. and the international
framework converge in elaborating a shared notiaihe right to health in its public
facet (thus linked with safety and security). luldbremind us of the importance of
State intervention in different ways in order tagantee a high level of protection of
health, both as preventative (preparedness) artivegdresponse) ways. These ways
could be represented, for instance, by:

(a) laws, as categorised by Mariier«(1) laws that target individual conduct
- requiring or prohibiting specific actioi¥: (2) laws that set health and safety
standards - regulating products or companies thi#éa health by reducing health

risks arising from products or the social or worlienvironmeri”; and (3) laws

%85 For further details, see L.@OSTIN (ED.), Public Health Law and Ethics: A Read@&erkeley, Los
Angeles, London, 2003, 215 ff. and p. 377 ff.

%% See laws that offer a criminal protection, estitiig rules that provide sanctions in cases of
crimes affecting public health (for example, XVitld, Il book, Spanish criminal code, in particular
art. 159 about the use of genetic engineering tdding biological weapons aiming at killing human
species). In this group there also civil laws, thequire immunization against certain contagious
diseases and authorize the involuntary detentiopeafple who are likely to transmit contagious
diseases.

87 See laws providing safety standards for workplaces standards for manufacturing
pharmaceuticals, biologics, food, and cosmetidegseards for potentially dangerous products.
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that affirmatively create benefit prografi$ offering healthcare, services, or
information that individuals are free to acceptrefusé %

(b) administrative means through the establishmémbhechanisms of control,
protection, vigilance, surveillance of products,cading to principles of
transparency and good information.

In these cases, a strict connection between haafthuman security or safety
would become tangible, as encouraged by the UnNedions Development
Programme (U.N.D.P.), which in 1994 shaped a netionoof security. It goes
beyond the one conceived as focused external aggression, or as protection of
national interests in foreign policy or as globacsirity from the threat of nuclear
holocaust®®. Indeed, the Programme underlined the importah&eeping attention
to «he legitimate concerns of ordinary people who $bugecurity in their daily
lives»®*,

It is relevant here to see that public healthgeds do not mean to “sacrifice”
other liberties and rights in the name of colleetsecurity, but to find a proper
balance among security, public health and indiVidights in a proportioned way.

In public health issues, therefore, it is centted concern primarily with
prevention rather than treatment, populations rattien individuals, and collective
goods rather than personal rights or intere§ts. Populations should be the object
of attention by the State, but also the populatioerge a role in choosing the most
suitable measures for dealing with pandemic ripkibljc engagement).

In summary, in cases of bioterrorism or risks aety generated by synthetic
biology the security is not something to pursuetlgh the suspension of human
rights (disposing an exception to human rights bseaf the risk situation), but on

the contrary it is a right to recognize and enfafm®ugh the connection with the

%8 Sych as laws for water supply, medical care, gnmgrfor those without health insurance, funding
for public and private health programs, supportdfimmedical and epidemiologic research and public
information programs.

%89 W.K. MARINER, Law and Public Health: Beyond Emergency Preparsdria Journal of Health
Law, 38, 2, Spring 2005, p. 268.

90 .N.D.P, Human Development Repot994, 22.

%91 |pid. See also GMMISSION ONHUMAN SECURITY, Human Security Now, 2003, that has mentioned
a «comprehensive collective secusifyindicating the new emerging infectious diseasea threat to
global heath.

%92 5ee N.L.GEASTMAN, R.A. HOPE, The Ethics of Enforced Medical Treatment: The Bedaklodel,

in Journal of Applied Philosoph¥, 1988, p. 49-59.

693 |.0.GosTIN(ED.), Public Health Law and Ethicsijt., Preface, xxiii.
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right to health. So, the connection among humalntsigand specifically the right to
health) with the security needs has to be recogmaile implementing policies to
deal with biosafety and biosecurity risks arisersigthetic biology.

3.3.3.Synthetic Biology, Global Health and the Right vBlopment.

With regards to international justice concerns,right to health in synthetic
biology shapes in such a way that it intersect$ whie right to development in a
mutual way. In this context, health is conceivedaasollective right that has to be
pursued to achieve the development, and at the sameeas a right that is reached
through the right to development. It is meant asvector of rights, [that] offers
public health actors an opportunity to work throughternational development
discourses to empower individuals and states tocate public goods for the
public’s health, realizing underlying determinamshealth through national public
health system&®. Instead of focusing on individual right to healtthat is
implemented only through health care systems,ifji# to development asks for the
realization of public health purposes. At its tupyblic health guarantees the
development of society. So, in order to avoid thesiility of disparities between
the rich and poor countries with respect to theliegions of synthetic biology and
the access to discoveries made by synthetic bipkbgyright to public health and the
right to development must be taken into accouspeeted and promoted.

The right to health is essential for the implemgataof the development. On
the other hand, the fact of pursuing the right evedopment, through synthetic
products, helps in the amelioration of the healtfalijes of populations and the

improvement of the right to public health helpsieating more developed societies.

9B .M. MEIER, A.M. Fox, Development as Health: Employing the CollectiighRto Development
to Achieve the Goals of the Individual Right to gain Human Rights Quarterh30, 2008, p. 261.
See also A. BNGUPTA Implementing the Right to DevelopmeintN. SCHRIJVER, F. WEISS (EDS.),
International Law And Sustainable Development: Biptes And Practice2004, p. 341.
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Such a right to development is meant as a “thingegation right” (linked to
the principle of solidarityf>. It was formulated by the States of the Southhef t
world, which were convinced that self determinatiamd political independence
would have made the people free from hunger aneénpgvand thus encouraging
their development.Hence, the right to development is an attempt tcw@ate more
clearly and precisely the violations of human rghtaused by poverty and
deprivation®®®. Derived from the U.N. Charter and various intéioral human
rights instruments (such as the International Cameron Economic, Social and
Cultural Rights), and underlined by the U.N. Geh&ssemblies as a means for the
realisation of human right¥, in the 1986 Declaration on the Right to
Developmerff® the right to development was conceived as a hungint «o
participate in, and contribute to, and enjoy ecomgnsocial, cultural and political
development, in which all human rights and fundamadefreedoms can be fully
realised> (Art. 1). Thus such right is fundamental for thgtablishment of a new
international economic order, essential for theogment of all other human rights
and fundamental freedoms, and it can be fulfille@dugh solidarity and international
cooperatiof™®.

This right is said to include: full sovereignty owveatural resources; self-
determination; popular participation in developmemjuality of opportunity, and the
creation of favourable conditions for the enjoymenit other civil, political,
economic, social and cultural rights

The States should undertake, at the national,lelldhe necessary measures
for the realization of the right to development heiit discrimination, and shall

ensurejnter alia, the equality of opportunity for all in their asseto basic resources,

69 SeeP. ALSTON, Conjuring up New Human Rights: A Proposal for QualControl,in American
Journal International Lawy8, 607, 1984. See also SNWARKS, The Human Right to Development:
Between Rhetoric and Reality,Harvard Human Rights Journal,7, 137, 2004.

6% C. KuppuswAMY, The international legal governance of the humanoges London/New York,
2009, p. 90.

97 See U.N. Doc. A/RES/34/46, 1979; UN Doc. A/RESIF®/, 1980; UN Doc. A/RES/36/133, 1981.
%% U.N. Doc. A/IRES/41/128, 1986. See also the 199hNa Declaration and Programme of Action
(VDPA), adopted at the World Conference on Human Righté Pldc. A/ICONF.157/23, 1993).

9 See art. 3(3) of the Declaration.

"% OFFICE OF THECOMMISSION ONHUMAN RIGHTS, The Content of the Right to Developmétiman
Rights in Developmenat http://www.unhchr.ch/development/right-02.htrals¢ visited 28 January
2013); see also ABI-SAAB, The Legal Formulation of a Right to DevelopmenR. DupPuy (ED.),
The Right to Development at the International Leféle Hague, Workshop 16-1®ctober 1979,
The Hague, 1980, p. 163-164.
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education, health services, food, housing, employna@d the fair distribution of
income®*,

So, with regards to synthetic biology, the Statesutd implement synthetic
applications, drugs and medicines so that the iddal will be able to attain a
minimum standard of living and to promote their elepment.

If the right to development is interpreted assat<of ‘basic’ rights and a right
to a process’’%, and thus overcoming the “classical” division amaenerations of
rights in a holistic wa¥f*, it includes the right to health as a right toddelressed, so
that the right to development could be fulfillecheFefore, if health applications of
synthetic biology are made accessible to peopléhowit discrimination, such
development grows, as asked for by the Declaratib\lma Ata (according to
which «he promotion and protection of the health of &k tpeople is essential to
sustain economic and social development and carig#bto a better quality of life
and world peace’®). This is in line with the World Health Organizaii resolution
in 1979 called the Mealth and the New International Economic Ofd&%, which
urges States to put their efforts into the tranefeappropriate technology, resources
and technical cooperation for the implementatiothefprimary health care approach
towards an improved health for all.

The appropriate attention to warrant access tohsyiat biology applications
in a non discriminatory and equitable way couldveahternational concerns with
regards to the distribution of synthetic biologysaerces and help promoting an
effective worldwide development, and thus ensuthmg proper care to the right to
health, the right to development and the principfesolidarity and international
cooperation.

The 1997 Universal Declaration on the Human Genang Human Rights
and the 2005 Universal Declaration on Bioethics ldaothan Rights also urge States
to foster solidarity and cooperation in the are&shealth research, health care,

technology and knowledge transfer, and the frednaxge of scientific knowledge

91 Art. 8 of the Declaration.

92 A K. SENGUPTA The Right to Development as a Human Riglstmbridge, M.A., 1999.

93 M. RoBINSON, What Rights Can Add to Good Development Practic®, ALSTON, M. ROBINSON
(eps.), Human Rights And Development: Towards Mutual RetefoentOxford, 2005, p. 27.

94 Declaration of Alma-Ata, cit.

"%5W.H.0. Doc. WPR/RC30.R13, 1979.
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and information in medicine, on the basis of thet fldnat human genome is a
common heritage of humankind, and in the beliet ghagress in science and

technology contributes to justice, equity and ®ititerests of humanitsf.

3.3.4. Synthetic Biology and the Possible Alterabbthe Notion of Health.

Similar to the case of the right to life and hunaggmnity, the concept of health as
a species-norm is put into doubt by synthetic lggldndeed, as synthetic biology
alters the “normal” borders of evolution, it cas@laffect the “normal” concept of
health and disease as associated to human beiagdyithe Boorse’s Bio Statistical
Theory (B.S.T.), according to whicthealth is normal species functioning, which is
the statistically typical contribution of all theganism’s parts and processes to the
organism’s overall goals of survival and reprodecs’®). So, in the context of
synthetic biology, being in the absence of a graugh respect to which a
contribution is statistically typical, it is arguabthat the “traditional” concepts of
health and disease referred to possible synthetisahs could still be applicable.
These concepts could be extended to synthetic haitais overcoming the species
reference and giving importance to the functiont thabeing pursues, despite its
belonging to a particular species, or these notioosld be differentiated for

“natural” and synthetic humans.

4. The Freedom of Scientific Research.

The issue concerning the freedom of scientifieaesh is an important one in
the context of biological research (included sgtithbiology). In fact, the “instinct”
of broadening knowledge and enriching the scienfifogress and life conditions has

been a part of mankind since time immemorial. hesause of man’s innate sense of

%% See Art. 17, Universal Declaration on the Humamdee and Human Rights, UNESCO Doc.
C/RES/29/16, 1997. See also Universal DeclaratioBioethics and Human Rights, UNESCO Doc.
C/RES/33/36, 2005.

97 See CBOORSE Health as a theoretical concepn Philosophy of Sciencd4, 1977, p. 542-573.
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curiosity and desire to discover and understandutitenown that the science and
technology could flourish.

From the legal point of view, the relevance of e#sh as a fundamental
freedom to be guaranteed in a democratic systemcbastituted the basis for its
declaration and enforcement in Constitutions, Datilens as well as in case laws.

In the Seventies it was referred only to the meaamic structure. However,
now it shapes in the context of new technologiasiesrole is very relevant.

Some of the questions with respect to researchdrii¢ld of synthetic biology
are as follows: (1) what does freedom of scientiisearch mean?, (2) what are the
limits for its exercise?, and (3) what are thetrefeships between such freedom and
other constitutional rights, such as the right &alth, public security, life? In this

section, | am going to address these questionsestey detail.

4.1. Contents and Limits of the Freedom of ScieriRésearch.

Formulated as a fundamental freedom, the freedioscientific research is a

clear symbol of democracy, as it touches on thésroba constitutional framework.
This freedom shows, on the one hand, an (evennstljutional aspect, in the

sense that in order to exercise such freedom tkeepce of some centres and
organizations and structures (such as universiteesikely to be necessary. These
institutions should be kept autonomous from pditigowers, so that they can focus
on their research and society can reap the revediitiss research. On the other hand,
this freedom entails an individual aspect, in teaese of a right to be recognised
upon the single researcher. In this second meatiiedreedom of scientific research
usually expresses the followiff§

(1) Freeedom of investigation as part of the canvéthe freedom of thought
and expression (species of the genus “freedomauifgiit and expression”), so that a
right to seek truth and express it is recognizedthis case, “scientific research”

essentially means observation and speculationmaoiipulation. This interpretation

%8 For this distinction, see MRuiz LAPERA, Libertad de Investigacigrin C.M. ROMEO CASABONA
(eD.), Enciclopedia de Bioderecho y Bioétiait,, vol. Il, p. 1047 ff.
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of the freedom of research appears in the Constisitof many countries, for
example and not limiting to: art. 19, Universal Reation of Human Rights (1948);
art. 9 and 10 of the E.C.H.®® | amendment of the U.S. Constitutidh art. 2 of the
Canadian Constitution; art. 12 of the Chilean Cituisdn; art. 14 of the Mexican
Constitution; art. 11 of the French Declaratiorl@B9, and subsequently recognized
by French Constitution (1958);

(2) Freedom of investigation as having a self cotas seen in the following
examples of, but not limiting to, articles in tharius Constitutions: art. 13, of the
Nice Charter (but through Explanations by Presidiiins connected to art. 10 of the
E.C.H.R''Y; art. 5 of the German Constitution; art. 33 af ttalian Constitutiof?
art. 42 of the Portuguese Constitution; art. 2@hef Spanish Constitution; art. 59 of
the Slovenian Constitution; art. 27 of the Colomb@onstitution, in the Preamble of
London Treaty instituting in 1945 the U.N. Orgartiaa for education, science and
culture (U.N.E.S.C.O.), in art. 15 of U.N. Covenaldbout Economic, Social

" The E.C.H.R. does not contain a specific norm aliwei freedom of scientific research, but it can
be deduced from the freedom of thought and expresgirt. 9 and 10 E.C.H.R. should be also related
to Art. 15 of the European Biomedicine Conventitmat justifies the freedom of scientific reseanch i
the field of biology and medicine by humanity’shigo knowledge and by the considerable progress
its results may bring in terms of the health andl-iveing of patients. In art. 2, though, the primad

the interest and the welfare of the human beimgpismeant to be as absolute because, merging the
interest of science with some other supreme interéss the protection of public health), some
restrictions could be provided. So, in cases oflipubafety needs and necessity, the freedom of
scientific research could be limited.

"0 with regards to freedom of scientific researchhimitUS Constitution, see, among others, D.R.
IRWIN, Freedom of Thought: The First Amendment and thenBfic Method in Wisconsin Law
Review,2005, p. 1479-148B.P.McDONALD, Government Regulation or Other “Abridgements” of
Scientific Research: The Proper Scope of Judicali®v Under the First Amendmeirt Emory Law
Journal, 54, 2005, p. 979-986; EANE, The Case Against Blanket First Amendment Protecfibn
Scientific Research: Articulating A More Limitedope Of Protectionin Stanford Law Revievg9,
November 2006, p. 505 ffR.C. PosT, Constitutional Restraints on the Regulations ofeBiific
Speech and Scientific Researah,Faculty Scholarship Series, Yale Law School, Yae [School
Legal Scholarship Repositoryaper 165, 2009. It should be noted that the Supi@met has never
clearly connected the freedom of scientific resedocl Amendment: however, the closest the Court
has come to this was in the c&&eswold v. Connecticuhoting: d'he right of freedom of speech and
press includes not only the right to utter or tanprbut the right to distribute, the right to raee, the
right to read and freedom of inquiry, freedom afught, and freedom to teaeli381 U.S. 479, 1965).
"1 The limitations to this freedom must be prescritbgdlaw, must be necessary in a democratic
society, must be aimed at protecting the intereftsational security, territorial integrity or putl
safety, for the prevention of disorder or crime,tfte protection of health or morals, for the petitan

of the reputation or rights of others, for prevegtithe disclosure of information received in
confidence, or for maintaining the authority angbanrtiality of the judiciary (art 10, § 2, E.C.H.R.)

"2 with regards to the introduction within Italian @itution of an article precisely dedicated to
scientific research and the debate in the Constitat Assembly, see ICHIEFFI, Ricerca scientifica e
tutela della persona: bioetica e garanzie costibnzili, Napoli, 1993, p. 28 ff.
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Cultural Rightsthat enucleates the duty for States to respectintispensable
freedom of scientific research;

(3) Freedom of investigation connected to a duty tlee State. Some
Constitutions not only proclaim this freedom, batl dor the State of a role of
improving and promoting science and research. iBhéxemplified, but not limiting
to, the Italian Constitution (art. 9), the Mexicéart. 27), the Portuguese (art. 77),
the Spanish (art. 44), the Greek (art. 16). In Ewopean Union, the latest
modifications to Treaties have introduced a simitde for States and for the Union
itself: title XIX of T.F.E.U., as introduced by lbien Treaty, is dedicated to
“Research and technological development and spdoeart. 179 the Union is
charged with the objectiveokstrengthening its scientific and technologicatés by
achieving a European research area in which reseears, scientific knowledge and
technology circulate freely, and encouraging it b@come more competitive,
including in its industry, while promoting all theesearch activities deemed
necessary by virtue of other Chapters of the Tesatiln doing this, the E.U. should
cooperate with States in enacting multiannual fraork programs.

Thus, in the constitutional panorama, three leweélprotection are given to
freedom of science:ak a first basic level, this freedom receives tame protection
given to all other fundamental rights included e genus of freedom of thought and
expression; at a second level, we could find a iipeand expressed constitutional
recognition for such a fundamental freedom; andlfin at a possible third level, the
State is engaged in promoting scientific reseafth

It should be noted that in the European Constihgtithe necessity of
formulating the freedom of scientific research tstafter the Second World War
when the desire to get rid of the terrible expearésnof Nazi experiments on human

beings in the name of freedom of science was vieopg ™*. In other States (such as

13 A. SANTOSUOSSQV. SELLAROLI, E. FABIO, What constitutional protection for freedom of sdiiém
research?in Journal of Medical Ethigs33, 2007, p. 342.

"4 About Nazi eugenic programs see ANSOSUOSSQ Corpo e Libertd — Una storia tra diritto e
scienza Milano, 2001. See also ARSIBATTAGLINI, Liberta scientifica, Libertd accademica e valori
costituzionali in AA.VV., Nuove dimensioni nei diritti di liberta. Scritti ionore di Paolo Barile
Padova, 1990. It must be noted that, before thadtation of the freedom of scientific researchyré¢he
was another legal concept, i.e. the one of académécdom. It was mentioned firstly in the Prussian
Constitution of 1850, which declared that “sciere®l its teaching shall be free”. It is reflected in
German Constitution, in which academic freedomrievin asLehrfreiheit— the right of faculties to
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Canada and the U.S.A)), instead, with a differagal background, the diverse
evolution of historical facts and the absence tdliarian and eugenic experiences
led to ensure protection to scientific researclannindirect way, i.e. absorbing it in
the freedom of thought and expression.

The content of such freedom includes: the rightchmose the object of
investigation, the right not to investigate abotiatvthe person does not like or is not
interested in, the right to freely work and in adependent way, the right not to be
sanctioned because of the investigation, the tiglite recognized in his intellectual
property rights upon the investigation, and théntrigf having a social protection,
with the extension of benefits from results. Moreqisely, this freedom develops on
different levels and has multiple dimensifris on a first level, it entails the
researcher’s right to investigate on the topic tiefshe freely chooses; on a second
level there is the right to spread the knowledgetteers, to communicate results to
other colleagues or community, on a third levelr¢his the check of hypothesis,
collecting and testing data according to the stfiemhethod (it includes the right to
experiment too), and on a fourth level, the ecomoexiploitation of the products or
results of research.

The freedom of scientific research is not an alisohne, but is always
limited and balanced by other values/interests/gaidstake®: for example, within
the biomedical area, this freedom must comply wite respect of other human
rights and dignit{*’, the respect of the proportionality principle (waitt altering the
essential content of the freedom of investigati@md the respect of the needs of
“leges artis and good practices.

teach on any subject, and it articulates inFiBiheit der Wissenschafreedom of scientific research,
and (2)Lernfreiheit the right of students to attend any lectures.hWeégards to the freedom of
scientific research in German Constitution, se&St@RcK, Freedom Of Scientific Research And Its
Restrictions In German Constitutional Lain Israeli Law Review39, 2, 2006, p. 110-126.

5 J.A. ROBERTSON The scientist’s right to research: a constitutioramalysis,in California Law
Review 51, 19771978, p. 1204 ff.

"6 See Bilbao Declaration (26Mlay 1993): ¢he scientific investigation should be free, withany
limit except the one self imposed by the researbhmeself. The respect of fundamental rights enacted
in declarations and international conventions fixtbe limit of the actuation and application of
genetic techniques to the human beinfconclusions). The Bilbao Declaration was thestfir
international document to address the human gendhe declaration denounces all uses of genetic
information causing or leading to discriminationwiark relations, in the insurance domain or in any
other sector. See Revista Médica de Child22, 6, 1994, p. 705-708.

"7 See Nuremberg Principles, Oviedo Convention, Bivec2005/28, and U.N.E.S.C.O. Universal
Declaration on Bioethics and Human Rights. In Gerrmad Spanish Constitutions the limit of human
dignity is referred to research in general, noydal the one in biomedical area.
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The U.N.E.S.C.O. Declaration on Bioethics specifies principles that must
apply to any kind of investigation which are listesl follows: the research for peace,
for improving the quality of life, for progress,ehespect for human dignity and
fundamental rights and freedoms (dignity here adiex with the informed consent),
the priority to interest of the person upon exalasinterest of science and society,
the improvement of benefits and minimization ofksisthe respect to cultural
diversity and pluralism, the principle of solidgrénd cooperation, and the principles
referred to participants at research projects depis, such as physical integrity,
privacy, confidentiality, equality, justice, equitynon discrimination, and no
stigmatization.

The 1997 Universal Declaration on the Human Genante Human Rights,
which forms the basis of “soft law” in the areahnfman genome governance, states
that the research on the human genome and thdimgsapplications open up vast
prospects for progress in the improvement of ttethef individuals. However, this
research should fully respect human dignity, humgimts and protect public health,
as well as prohibit all the forms of discriminatibased on genetic characteristics.
Moreover, it should follow the standards aheticulousness, caution, intellectual
honesty and integrity both during the investigation phase and in thes@mtation
and utilization of findings. States are responsifae facilitating the freedom of
research and must ensure thaesearch results are not used for non-peaceful
purposes (art. 15), thus infringing peace and security.

The 1999 U.N.E.S.C.O. Declaration on Science armd ube of scientific
knowledge states that science must be at the seofiknowledge and knowledge at
the service of progress, peace, development oegocThus, scientific research is
not entirely free but linked to specific purposss, that if a research is harmful, it
should be banned.

In this context, it is relevant to distinguish betm the freedom of scientific
research and the free application and diffusioisaéntific discoveries. In the first
meaning, as said, there is a freedom that is pitedikand limited only when it
affects human dignity and fundamental rights. ki $kecond sense, instead, the limits
are bigger and broader. In fact, not everything toald technically and theoretically
be done must be done (from an ethical and legait pufi view). That is why the
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public powers tend to limit the spread of discoegiihat could damage humanity or
put it in peril, or they oppose to attempts ofilgftthe knowledge circulate in a free
way. On the other hand, instead, if a discoverycbtenefit the whole humanity, it
is a role and duty of public powers to favor theegg of it, so that to improve
humankind.

Other limits of free scientific research are thghtito privacy, life, integrity,
public security and public health. Moreover, thestific research is conditioned by
private interests (pharmaceutical companies antédliomultinationals), and by the
interests of a monopoly that find an expressiothépatent systeftf.

With regards to the limits, in Italian Constitutidh for instance, scientific
research is lawful and protected by the Constitytid it pursues the aim of
incrementing human knowledge and scientific pragirasd of improving human life
condition$®. Thus the freedom of scientific research thatasesl in art. 9 and 33 as
an individual right must be connected to art. 32n&dl. The freedom of inquiry
cannot be detached from the “person-centred piic{fyprincipio personalista”), as
it should be at the service of human dignity, lifyman rights, physical and
psychical integrity. It cannot become a “servant”ezonomic interests, but the
centre of the scientific research must be the hub®ng in any casé' Of course,

"8 Braben advise about the risk of looking for speasfr conducting research, and this could
infringe the freedom itself. Indeed, the risk aof aconomic influence that alters the freedom of
investigation is high, if the financial mechanismiluence the chosen topic and prevail over it. (D.
BRABEN, Scientific Freedom: the Elixir of Civilizatiopidoboken, New Jersey, 2008).

"9 See the Italian Constitution: art. 9 with regatdsthe role of Republic in promoting the
development of scientific research, and art. 33 ¢herantees the freedom of research and the free
teaching. Art. 9 is a precondition for the exer@$¢he individual liberty enucleated in art. 38,that
the first article regards the duties upon the Stafromoting research and supplying researchetts wi
tolls and means, while art. 33 aims at guaranteiageffective exercise of the right to researee (s
S. LABRIOLA, Liberta di scienza e promozione della ricer@adova, 1979, p. 41 ff.). Moreover, if the
scientific research could be qualified as a freenemic activity as in art. 41, it should not be in
contrast with social utility or in such a way tontkege security, freedom and human dignity. It should
also be noted that, even if scientific researchhigect of specific articles, its relationship withe
freedom of thought has been recognised by the @atishal Court (see decision n. 59/1960); though,
the limit for the freedom of thought (“public mos&l cannot apply to freedom of research.

20 gee, for example, $.ABRIOLA, Liberta di scienza e promozione della ricercit.; F. MERLONI,
Autonomia e liberta nel sistema della ricerca stifea, Milano, 1990; A. &SIBATTAGLINI, Liberta
scientifica, libertd accademica e valori costituzédi, cit.; R.BIN, La liberta della ricerca scientifica

in campo genetican M. D’AMICO, B. RANDAZzO (EDS.), Alle frontiere del diritto. Scritti in onore di
Valerio Onida Milano 2011, p. 215 ff.; LCHIEFFI, Ingegneria genetica e valori personalistian L.
CHIEFFI, Bioetica e diritti del’'uomoTorino, 2000, p. 87.

21 See RROMBOLI, La «relativita» dei valori costituzionali per glispetti di disposizione del proprio
corpg, in Politica del Diritto, 1991, p. 565 ff.
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since the attribution of the right to life and th&ion of dignity remain ambiguous, it
Is analogous that the limits of scientific reseasot ambiguous.

In the U.S. Constitution, however, does clearly mder to the limits of such
freedom. Instead, they can be enucleated by camsijdéhe Preamble where the
importance of some values like justice, domesaaduillity, national defence, and
general well-being is expres<éd The Supreme Court has specifically addressed the
issué®, by enacting the so-called O'Brien test to dravtheeshold between the
freedom of speech (within which the freedom of stfee research pertains) and the
intervention of Government for societal interesht& state regulation is, indeed, due
and justified if«(1) it is within the constitutional power of thewgrnment; (2) it
furthers an important or substantial governmentakrest; (3) the asserted interest
Is unrelated to the suppression of free expressfdnithe incidental restriction on
alleged First Amendment freedoms is no greater tkassential to the furtherance
of that interest’%. So, limits are accepted in a narrow sense amok@aptional, only
if the government exercises its own constitutiopaWers, if it enacts a content-
neutral regulation, and if the interest at stakgeiseral.

Starck specifies that within the freedom of sci@ntiesearch there are both
internal and external limits. Among the latter gatey, there are the limits that have
been mentioned above (right to health, securityndru dignity and so on), while the
former group concerns itself with the ethical rubdg€onducting research in a “good”
way, i.e. taking into account thatesults are to be documented, outcomes are to be
consistently reviewed and strict honesty is to béntained regarding contributions
made by other scientist€>. So, the internal limits of research are the siEnal
and deontological rules of conduct of researchehsch are summarised in the duty
of not to manipulate data, of not to incur intogiaism or theft of ideas, of not to

forge contents, and so on.

22 For example, the U.S. Supreme Court in the &ieJohnson’s Rests., Inc. v. NLRB61 U.S.
731, 742, 1983, has stated that public health afetysinterests are substantial to be protectethby
State.

2 See cas€haplinsky v. New Hampshjr815 U.S. 568, 571, 1942; cadaited States v. O’Brien,
391 U.S. 367, 1968.

24 SeeUnited States v. O'Briercit., at 377.

%5 C.STARCK, Freedom Of Scientific Researdit,, p. 114.
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About the subject of whom the freedom of reseaschrititled, Diez Picazo
states that it is recognizable to everySheIndeed, everyone can aspire to
investigate, although the State has fixed a nurabezquirements that are needed to
be complied in order to belong to scientific comimyfsuch as a good professional
preparation and education). Nowadays the individuaght of investigation is
perceived as a collective one (because of the twanking and the birth of a
scientific community), and it influences the notiaf responsibility and the
regulation of activities.

Such freedom of research entails “negative” andgitp@” obligations for the
State. On the one hand, there is the duty for thee$i0t to interfere in the choice of
topics of research and in it s developments witlamyt imposition upon researchers
(“freedom from”, typical of liberal societies). Otine other hand, it should be
indicated that the State has the duty to promotiesastain this freedom of scientific
research (“freedom to”, typical of welfare stateay}suming the responsibility of
developing scientific investigation for the benedit the whole humanity (general
interest). Of course, it is important to find a jpeo balance between these two duties.
Indeed, if the State interferes too much in thesghetnation of tools and structures
for the realization of research, and thus orientiegearch, it could infringe the
individual’s liberty. On the other hand, the Steéanot be denied the essentiality of
its support and contribution, in order to put thenditions (and resources) for
conducting investigatiod¥. Furthermore, the States should recognize, avideri
from the freedom of scientific research, the rifgrtthe members of community of
having access to the benefits of research withoyt discrimination in terms of
geographical, cultural, economic provenience.

So, in the first meaning this freedom entails tatindividual right is vested
upon the researchers in their protection agairtstfarence by the government and
the society. In a second meaning, the freedomiehsfic research is a claim to civic

membership, thus such a right to research embedacgscmore explicitly within

2°|_M. DIEZ PICAZO, El sistema de derechos fundamentaléadrid, 2005.
27 About the possible conflict among these two duiteshe State, see CHIEFFI, Ricerca scientifica
e tutela della personait., p. 8788.
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society and requires that people participate iraesh, ask for its progress and enjoy

its result$®®.

4.2. The Freedom of Scientific Research and SyotBailogy.

When talking about scientific research, it is impat to start from the
definition, in order to understand what this expr@s means. Quoting thérfascati
Manual’ by O.E.C.D’?°, «wesearch and experimental development (R&D) corapris
creative work undertaken on a systematic basisrderoto increase the stock of
knowledge, including knowledge of man, culture andiety, and the use of this
stock of knowledge to devise new applicationghis term, therefore, covers three
activities: (1) basic research (experimental ootagcal work undertaken primarily
to acquire new knowledge of the underlying founmtatiof phenomena and
observable facts, without any particular applicatar use in view), (2) applied
research (original investigation undertaken in orideacquire new knowledge and
directed primarily towards a specific practical amobjective) and (3) experimental
development (systematic work, drawing on existingwledge gained from research
and/or practical experience, which is directed todpcing new materials, products
or devices, to installing new processes, systents s@rvices, or to improving
substantially those already produced or installed).

Synthetic biology, being a rational, intellectustheoretical and empirical
activity, based on investigation, observation, exibn of data, experiments,
applications, clearly belongs to the “scientificsearch” category. It shows
theoretical aspects, as the knowledge connectdiiotogy, nanoscience, computer

sciences, genetics and so on is at stake and sss@athe process of research, but it

"2 \With regards to a society’s right to do scienes A.ORSIBATTAGLINI, Liberta scientifica, liberta
accademica e valori costituzionatiit., p. 98. See also MaSvI, What Responsibility For Sciende
Law and the Human Genome Reviéw, July-December 2002, p. 125-134; EDSALL, Two aspects

of scientific responsibilityin Sciencen. 212, 1981, p. 11-14. GTeENT, The dilemma of science and
morals,in Genetics 1974, p. 41-51. It is worth remembering thathie 20" Century, meaningful were
the appeals to an ethical compromise of sciende satiety against the perils of the use of scientif
results. For example, Einstein and Russell sighedManifesto of Pugwash (1955), appealing for a
nuclear disarm and intending science as a meampetwe.

2 0.E.C.D.,The Measurement of Scientific and Technologicalviiess, Frascati Manual 2002,
Proposed Standard Practice for Surveys on ResaattExperimental Development.
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is also an applied research and experimental antheatheoretical discoveries lead
to practical applications (technological facet).réality, it is difficult to distinguish
between the theoretical and experimental phaselo@fetl by technological
applications), because the two fields are strictignected within synthetic biology.
Indeed, the activity of research needs evidencethefsuggested hypothesis, and
these are obtained through experiments. It is gsibbe to separate “observation”
from “manipulation”. It means that, although thenee different types of research,
within synthetic biology all the levels are intetated and “merged”. For this reason,
it is very hard to argue, in the synthetic biolagea, that the freedom of research
pertains only to the theoretical phase and noh¢odther phases (as affirmed in the
U.S. Constitutional system, where the | Amendmdrdua the freedom of thought
“covers” only the *“observation” moment, so that miveresearch implying
manipulation would be excluded from constitutiopadtectionj*°. Indeed, even the
simple observation is a form of interaction and réfere, after all, a
manipulation/construction of the object. Furthermpothe contraposition between
observation and manipulation does not stand thé ¢ésthe facts. In scientific
research activity, there is no breaking point betwespeculative activities and
activities that are more likely manipulative, besauesearch in itself looks like a
continuum: each phase implies the other phases \acel versa. Each stage of
scientific research includes both authentic theoedtobservational and more
practical-manipulative aspects in different propoms from time to time>*,

In a nutshell, synthetic biology represents a tgpscientific research having
theoretical, applied and experimental facets. Baitigpe of research, the freedom of
scientific research plays a meaningful role witBynthetic biology activities, that

are, therefore, constitutionally protected.

730 At this regard, see the U.S. Bioethical Presigéi@ommission which stated about the freedom of
scientific research thatmost currently controversial biological researchvaives experimental
manipulation of living matter, rather than theoral exploration or mere observation of natural
objects [...] Scientists may have the right to merknowledge in any way they want cognitively,
intellectually, but when it comes to concrete attio the lab, that becomes conduct and the First
Amendment protection for that is far, far weak€l).S. PRESIDENT S COUNCIL ON BIOETHICS, The
monitoring of stem cell research. A Repaktashington, D.C., 2004, at http://www.bioethics.glast
visited 28" January 2013).

3L A. SANTOSUOSSQV. SELLAROLI, E. FABIO, What constitutional protectigreit., p. 343.
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However, such freedom is not entirely free, buidé some limits in the
different directions where it shapes. This sectmms to consider its role in
relationship with security (and health) issuessliattual property rights and dignity.

4.2.1. Scientific Research and Security Issues.

The risk that scientific research could affect Ipuksecurity is not so
impossible to conceive. If we consider that untie t19" Century research was
explicitly reserved for warfare purpo$&s this connection between research and war
still remains in force after the T@entury, as seen in the devastating applicatiéns o
physics and chemistry during the Second World Wach in the launch of atomic
bomb or the usage of toxic gases.

In current times, the implications of life scientesvarfare and also terrorism
purposes cannot be excluded from considerations lthe same with synthetic
biology. As it was extensively discussed in thevpmes sections and chapters, it is
clear that synthetic biology has the potential ¢oused for harmful purposes. It is a
viable threat to democracy and even to the sunat&dlumankind rather than for the
benefit of it.

The centrality of the right to life, to public h#aland integrity cannot be
undermined by needs of scientific resedfthrhese rights fix a limit to the exercise
of investigations in the name of the centralitytioé person in legal systefi$ In
fact, if a research such as the one in synthetilogy puts into peril the existence of
human beings or alters the health and securith@int it cannot be admitted in an
absolute way. In the balance between the freedoscientific research and the right
to life or health or security, a prevalence shdwgdgiven to the latter rights. It is not

say that scientific research having possible harpiuposes should be completely

32 See M.S.GIANNINI, L’organizzazione della ricerca scientifican Rivista trimestrale diritto
pubblicq 1966, p. 3 ff.

33 See, for example, what has been affirmed by thkait Constitutional Court in decisions nn.
479/1987, 364/1988.

341n Italy the principle based on centrality of therson (principio personalista) determines the way
of interpreting all the other rights proclaimed the Constitution (see L.ABORITO, La ricerca
scientific, in G. SANTANIELLO (ED.), Trattato di diritto amministrativo Padova, 2007, p. 12; L.
CHIEFFI, Ricerca scientifica e tutela della persqmdt., p. 122).
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banned, but it should be regulated and controfed.example, in the case that some
scientific publications about pathogens could beduBy bioterrorists for reaching
their malevolent purposes, it is necessary to impl# some measures so as to
control the spread of information. This gives riseghe problem whether to opt for
censorship or free publication of results in thedthesis that they could be handled
for a bioterrorist purpose.

Moreover, the possession of instruments for condgaesearch in synthetic
biology should need to be controlled, for instatftt®ugh a license system, so as to
supervise “who owns what”.

It is clear that the censorship or the restrainpublications or the control of
labs, scientific machineries and other scientifiol$ represent ways of limiting the
freedom of scientific research, but they are albsem in the light of ensuring a
proper protection to constitutional values, intesesnd rights such as life, integrity
and health that must “prevail” over the freedoninofuiry and investigation.

So, an operation of a balance of rights is duegdneral, in the theory of
constitutional law, the balancing is a common tégha that is adopted (a) in the
conflict of two non homogeneous rights, or (b) he tontrast between two different
claimants of the same right, or (c) in the contletveen one individual right and a
collective one. The balance is pursued througretstages: &) the first establishes
the degree of interference with one principle ghti (b) the second establishes the
importance of satisfying a competing right, andtf® third determines whether the
importance of satisfying the competing right jussifthe interference with the first
right»’%,

The balance is an expression and part of the ptencf proportionality that
consists of three sub-principles: the principlessauitability, of necessity, and of
proportionality in the narrow sense. The principlesuitability provides not to adopt
means that obstruct the realisation of at least mireciple without promoting any
principle or goal for which they were adopted. they words, the first stage consists

of evaluating that therelationship between the means chosen and the mndsed

35 R, ALEXY, Constitutional Rights, Balancing, and Rationality Ratio Juris 16, 2, June 2003, p.
136. In general, with regards to the balance adagrthb proportionality principle, see also - among
the many - A. RCE, Interpretazione costituzionale e interpretazione yaori, in G. AzzARITI (ED.),
Interpretazione costituzional&@orino, 2007, p. 83 ff.
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is rational and appropriate”®. The principle of necessity requires that of tweams
promoting one goal that are, broadly speaking, Bgusuitable, the one that
interferes less intensively in another goal oughtbe chosen. At the core of
necessity analysis is a least restrictive-meansV.ist, through which [...] [it must
be ensured] that the measure at issue does notituhe right more than is
necessary for the government to achieve its gdé¥lsBalancing is the subject of the
third sub-principle of the principle of proportiditg, i.e. the principle of
proportionality in the narrow sense. This one saufithe greater the degree of non-
satisfaction of, or detriment to, one principles tireater the importance of satisfying
the other”®® It means that, if possible, a right cannot bepsegsed in the face of the
competing one, and its “essential core” must begrred.

Such balance is clearly expressed by a metaphdioghtby Bin: it must be
thought as a pavement crowded with people on & rdity>°. There are a lot of
umbrellas and under each one there is a persorsentnead is well protected by the
umbrella itself, but as much as you go further fittve head, humidity and wet places
appear. So, the “head” of the freedom of scientégearch (meant as the freedom of
investigation on whatever topic) is protected byn§taution and is absolute, but as
soon as you distance yourself from it, you meeg¢iotimbrellas and so other interests
or rights must be taken into account, such asigte to life, to health, to integrity
and security.

This means that the intangible nucleus of the veedf research is the
choice of topics of investigation and the exercide theoretical speculations.
However, when such theory meets the applicatiors@l@nd the results of research
are used for specific purposes (such as the usgrfetic biology for developing
bioterrorist applications), the freedom of reseasbbuld be limited, provided that

the balance occurs in the respect of the propatikyrprinciple.

3 A. STONE SWEET, J. MATHEWS, Proportionality Balancing and Global Constitutiongh, in
Columbia Journal of Transnational Law2, 47, 2008, p. 75.

37 3. MATHEWS, A. STONE SWEET, All Things In Proportion? American Rights ReviewdAfhe
Problem Of Balancingn Emory Law Journal60, 2011, p. 803.

38 R.ALEXY, A Theory of Constitutional Right®©xford, 2002, p. 102.

¥ R.BIN, La Corte e la scienzain A. D'ALoIA (ED.), Bio-tecnologie e valori costituzionali: il
contributo della giustizia costituzionalétti del seminario di Parma, ®arch 2004, Torino, 2005,
p. 11 ff.
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4.2.2. The Relationship with the Right to Health.

When we move to biosafety (and also biosecuritgues, the freedom of
scientific research should be balanced with thatrig health, as some synthetic
application could affect individual and collectikiealth in spreading (accidentally or
voluntarily) in the environment. Indeedyetall science is good for humanit°.

In these cases, again, the researcher’s freedonidshe balanced. Indeed, if
the research is able to damage and provoke hamffidts on health, it should be
limited in the name of the right to health (by asaton to the right to integrity and
life). This is the underlying rationale of the paetionary principle and the model
based on prudent vigilanceé too. The principle of tfesponsible stewardsHigasks
for a responsible care and attention by resear¢besads health issues.

However, if a scientific research like syntheticolbgy increases the
conditions of health with its applications, it skiblbe encouraged and promoted. If
the benefits for the whole society are much bigared broader than harfi§ the
freedom of scientific research should prevail oa itidividual right to health. So, in
the balance between this freedom and health, the Eways prevails in some cases
limiting the freedom of scientific research, whiteothers the health needs indicate
the road and purposes that scientific research folistv.

In the case of the scientific research that shbeltioosted for health reasons,
the freedom of research could be read as a rigbtegteupon collective people
(society) in the further development of resedfghwhich could indeed ameliorate
their living conditions. So, the right to enjoy thenefits of research and the right to
have the research improved and progressed origiratethe freedom of scientific
research, and it is tied with the right to healibtl in the individual and collective

dimensions)*

"0 M.D. KIRBY, Human Rights. The Challenge of the New Technologiustin Law Journal 60,
170, 1986.

"1 5ee LCHIEFFI, Ricerca scientifica e tutela della persomit., p. 146.

2 \ith regards to the right to expectations of resleaecognised upon society and exercised by
associations of consumers/defenders of patiergitsj for example, see BIN, Freedom of Scientific
Research in the Field of Genetiéga R.BIN, S. LORENZON N. LuccHI (EDS.), Biotech Innovations
and Fundamental Rightsieidelberg, 2012, p. 105-118.

3 With regards to the link between the right to Itteand the freedom of scientific research, see
Italian Constitutional Court decisions n. 201/19@bout the existence of a relevant interest to
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4.2.3. Scientific research and Intellectual ProgeRights in Synthetic Biology.

Until the industrial revolution, scientific resebrevas essentially a public
activity, promoted and handled by State authoritiésthis point, economic and
private interests were beginning to shape and Wweceming relevant. And progress
was starting to be seen as a primary societal @steiThus, the introduction of
patents put the researchers within a network ofraernial enterprises.

In the field of IPRs, numerous interests are irdoflict: the researchers’ right
to investigate, publish their results and obtaiatgetion for their discoveries and
inventions (as recognized by art 15 Covenant onn&euc, Social and Cultural
Rights and by art. 27 Universal Declaration of Hunfights), the interests of
enterprises in commercial exploitation of applicasi derived from that research, and
the interests of society of having access to tmetis of research.

The individual right vested upon the single reskear@ntails his/her claim in
seeing his/her invention recognised and in hisfigint in obtaining economic gains
from it. In this case the freedom of scientificeasch relates to the right to economic
enterprisé®. Also, the balance between the principles of tleesgnal right to
property (claimed by researcher) and the advancewiethe “common good*®
must be attained, so as to combine the stimulatfoimnovation with an equitable
distribution of the benefits from synthetic bioloysociety*°.

As previously mentioned, the question of whetheadopt an open source
model, a “commons” model or a proprietary one wébards to synthetic biology is
a “hot problem**’.

According to someorié® a patent system would limit the innovations and

advancement of research. Despite the fact thabuldvprotect the single researchers,

scientific research, constitutionally protected)5080/1993 (research as essential common good) and
n. 423/2004 (research as a constitutional value).

4 n Italian Constitution it is protected by art..41

3. Russq Inventors and innovations: Intellectual Propertydathe Evolution of its Regulatioim
Intellectual Property Law Institutel4, 1, 18 September 2008.

" About these issues, see the Manchester Manifestacted by some intellectuals and Nobel
winners in 2009 (at http://www.isei.manchesteukfTheManchesterManifesto.pdf, last visited"28
January 2013).

"7 See, about IPRs applied to synthetic biology, S¥BHbroject, funded by European Commission‘s
Science in Society Program and part of the 7th &ebeFramework (at http://www.sybhel.org, last
visited 28" January 2013).
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the benefits of the whole society would be undeeadinVioreover, the first ones to
obtain patents would effectively block the latenomators and create a situation of
monopoly where the first innovators would avoid ldier ones in the pursuit of their
research. This is the origin of the so-callethgedy of anti-commoh&”, i.e. the
over-utilisation of privatization and exclusive pssty rights, which blocks the
stimulus to innovation and research, and thus detethe investments needed to
make use of the discoveries. In fact, if the pak@midscape is complex (suppose that,
for example, any single biobrick is vested withagmt), a multitude of coexisting
patents would be necessary to be associated wsthgée product and it could be
very difficult for researchers to obtain materimsdeveloping their studies, and thus
resulting in the depletion of the innovation in fbag tern®°. It would also in the
need for a large investment for the developmera single product (patent thicket),
and the waiting of 20 years for the life span & patent to wane would limit the
access to precious information. This thus detersmandivide between Poor and Rich
countries of the world, i.e. those been grantedh \patents and those not. As Rutz
says, the blockage of a technology could octecause one holder of a necessary
patent refuses to licens&”. In addition, there is the risk where some of thepis
that are granted in synthetic biology area could «astoundingly basic, the
equivalent of patenting Boolean algebra right a¢ thirth of computer sciens&?

and so they would cover immense areas of res€ardh this sense, as Boyle states

8 A. Ral, J. BOYLE, Synthetic Biology: Caught Between Property Riglis; J. HENKEL, S.M.
MAURER, The economics of synthetic biolody Molecular Systems Biolog@, 2007, p. 117 ff.; J.
CALVERT, The commodification of emergence: systems biolegythetic biology and intellectual
property,in Biosocieties3, 2008, p. 383-398.

9 The expression was used for the first time by MahHeller (M.HELLER, The Tragedy of the
Anticommons,n Harvard Law ReviewJanuary 1998). About the “tragedy of anti-comnioims
synthetic biology, see KOYE, R. WELLHAUSEN, The Intellectual Commons and Property in Synthetic
Biology, in M. SCHMIDT (ED.), Synthetic Biology: The technoscience and its salc@insequences,
cit., p. 121-140.

0 Consider the US Patent Application 20070269862 nstallation of Genomes or Partial Genomes
into Cells or Cell-like Systems”. It was filed bylass and others in 2007. It covers methods of
introducing a genome into a cell or cell like systenith extraordinarily broad claims covering the
production of medicines and biofuels. If grantedotaof researchers would be in trouble, since the
patent would cover most of the current field oftéyatic biology.

51 B, RuTz, Synthetic biology and patents. A European perspedti European Molecular Biology
Organization Reportsl0, 2009, p. S14-S19.

52 A, Ral, J.BOYLE, Synthetic Biology: Caught Between Property Rigtits p. 390.

531t can be noted that similar observations havenlgeen with regards to the patentability of single
genes: indeed, being a gene potentially multi-opdihe fact of allowing the patentability of an
isolated one without any other human interventiahthe isolation would mean granting the right to
exploit all the possible future applications of tiene itself.
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succintly: dhe danger isn't that Craig Venter has become Gioi, that he might
become Bill Gates. We do not want a monopolist dher code of life™"
Furthermore, the problem of “patent sharks” or goattrolls”, defined as patent
owners who do not intend to exploit a patent bub wenforce their patent rights
against purported infringess>° could arise. Indeed, they would hide their patents
and sue the ones that infringe them, and in a fi&kl synthetic biology that is
globally spread and fragmented, it may be harddémtify all the patents released.
The fear of being sued could, of course, slow ddveninnovation.

As seen, ane major part of the technological terrain into ialin synthetic
biology must fit — biotechnology - has already movdifficult for intellectual

% However, the flip side is, apart from patent

property law to manag:
considerations, there are copyright difficulties $oftware.

In general, copyright covers original works of eegsion and excludes works
that are functional, while patent law covers invams that are useful, novel, and non
obvious, i.e. functionality is a requirement (bdgaaithms are excluded from
patentability). On the basis of these conditionstanically, it seemed that software
did not fit into either copyright or the patent haas it was too functional for
copyright, and too close to a collection of algums and ideas for a patent. Only
after the span of a few years, software came teebegnized as to be covered by
both copyright and patefif. Within the software regime, it appears that twadels
of protection have mainly been elaborated: a ped@ry one and an open-source one.

Currently, it has been affirmed that synthetic diyl is similar to a softwaf&.

In synthetic biology programs are based on a gewretie formed by 4 bases (A, T,
C, G), while the software systems works with a byneode (0, 1). Therefore, if the
analogy between software and synthetic biologyaigdy it would result in an open

model, inspired by the open software movement forimation and communication

™ 3. BOYLE, Monopolist of the Genetic Code? 28" May 2010, at
http://www.thepublicdomain.org/2010/05/28/monopstit the-genetic-code/ (last visited 2&anuary
2013).

5 See. J. HNKEL, M. ReITzIG, Patent Sharksin Harvard Business Review®™ June 2008, p. 129-
133.

%635 KUMAR, A. RAI, Synthetic Biology: The Intellectual Property Puzzie, p. 1749.

5" See U.S. Computer Software Copyright Act of 198Gh. L. n. 96-517, 94 Stat. 3028.

8 The first proposals to assimilate genetic sequerioesoftware can be found In KAYTON,
Copyright in Living Genetically Engineered Works George Washington Law Reviesg, 1982, p.
191-192.
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technology”®. However, the source code remains linked to agrtgpight (upon the

holder of copyright), despite the fact that theetises are open to developers, and
thus the connection with property schemes wouldesde the same problems of a
patent system.

An opposite system against any property claim wobkl that of the
“‘commons”, such as the one chosen by the aforeoradi BioBricks Foundation
with the institution of the Registry of StandardBigical Parts and applied in IGEM
competition. Indeed, ptacing parts into the public domain not only malsests
unpatentable, but it undermines the possibility @&tents on trivial
improvements’®® and it would reduce the costs of patentability. dddition,
«extending platforms like the Registry of Standaidldgjical Parts to include

ownership information would help boost open parssge>’®:

, and push for the
cooperation between researchers and reciprocity. «gmponents of the ‘open
access to research’ concept believe that it will mily increase the transparency in
research, thereby promoting only those scientist® weally seek to use such
information productively and simultaneously aidsubduing the misuse of synthetic
biology. It shall also create a common consortiuherin there is free exchange of
information without any hindrance as to accessher need to pay royaby’?

Such a model is contested by schdf&ra/ho think that a system of commons
would not ensure a proper protection to researcaetiswould undervalue research
itself, by rendering it a “chattel” in the hands eferyone. Moreover, a researcher
could also be reluctant to disclose his/her invnt&nd leave it at the discretion of
the whole public domain. So, the monopoly deterohiyy patents would be
necessary and justified because it could reallyesére benefit of socief§. Patents
on synthetic products could only advance the sithtechnology to the public, in the

sense that they would, indeed, be intended asl &iloensuring commutative justice

9 In general about the creation and use of operceoswftware, see BPERENS The Open Source
Definition, at http:/perens.com/OSD.html (last visited"2&nuary 2013).

%0 A, Ral, J.BOYLE, Synthetic biology: caught between property righis, p. 392.

61 3. HENKEL, S.M. MAURER, Parts, property and sarinn Nature Biotechnology27, 12, December
2009, p. 1096.

52T SAUKSHMYA, A. CHUGH, Intellectual property rights in synthetic biologgn anti-thesis to open
access to researcht System Synthetic Biology, 4, 2010, p. 242.

83T, SAUKSHMYA, A. CHUGH, Securing the benefits and implications of synthieittogy, in Journal
of Commercial Biotechnology6, 2010, p. 135-158.

"®4CaseGraham v. John Deere C883 US 1, 7-10 (1966).
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in the long term and they would represent the propéance between the incentives
given to the inventor and the benefits derivingaanmunity.

If a patent model is chosen, the aforementionedusxms of patentability
grounded on public order and moral reasons shoaldaken into account. They
challenge the freedom of research as well. In fads of common opinion that
excluding patentability means the slowing downrapédiment of research. In this
context it is proper to take in consideratiBristle case again. One of the questions
asked by the Federal Court to E.C.J. was whetleerctimcept of “uses of human
embryos for industrial or commercial purposes” cedealso the use of human
embryos for purposes of scientific research.

The Court points out that the purpose of the Divecis not to regulate the
use of human embryos in the context of scientiéisearch, as it is limited to the
patentability of biotechnological inventions. Eveéin the purpose of scientific
research must be distinguished from industrial @nmercial purposes, the use of
human embryos for the purposes of research whightitotes the subject-matter of a
patent application cannot be separated from thenpéself and the rights attached to
it. So the exclusion from patentability refers twe tuse of human embryos for
purposes of scientific research as well, becausenot possible to distinguish from
industrial and commercial use. Only the use of hurambryos for therapeutic or
diagnostic purposes could be object of a patent.

Thus, in this ruling the term “use” is adopted ibraad sense, by referring to
both commercial, industrial and research purpoaed, including prior events on
which an invention is based. Thus, any inventiohjcW requires either the prior
destruction of human embryos or their use as baatermal, is excluded from
patentability.

This decision has been strongly criticized, assitthought that it would
provoke negative effects on the whole of the Euaopesearch, by impeding patents
and the developments of investigations on human rgmsb In reality, the
interpretation of the decision, as the Court repdigtsays, should be referred only to
the purposes and object of Directive 98/44 (theeefonly for the patentability field
and, more precisely, for impeding the patentabilify researches entailing the
destruction of human embryos), and so it is posdibat in other fields the E.C.J.
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could offer a diverse definition of “embryo” ands&l'. Moreover, the patentability
of human genetic material derived from stem célid tlid not require the destruction
of embryo is admitt¢d®> However, there are commentators who claim that th
considerations offered by E.C.J. are more gené&rad.ban of patentability could be
referring to the whole research involving embrytisceegardless of the patent aim.
Even if researches not pursuing patentability ahmitied (and also the researches
not entailing the destruction of human embryosgytiould hardly survive in the
competition with the other (especially U.S.) entimgs®®. As a result, the research
on embryos would be completely forbidden, and mby the one connected to patent
purposes.

In my view, and with a more positive interpretatiohthe ruling, what the
Court is trying to do, although not explicitly dacdd, is to promote other ways of
fostering research rather than through patentedagdif the use of scientific research
purposes linked to patents is banned, the useabfntiaterial for investigation but
protected by other means could be admitted. Inrotwds, the Court would be
inviting us to re-think the patentability systemdathe association of it with
innovation, thus substituting it with other tools reframing it in the light of the
relevance of other values/interests/rights overett@nomic gains that patents bring.

In stressing the importance of dignity and humaghts, the E.C.J. could
mean to reshape patents, in order to stop the lpresa of the monopolies and of
financial, and private interests over the social pablic role that patents could have
for the benefit of the whole society. In this sersgossible solution, for synthetic
products as well, could be to maintain patentsnbold them as “human right$”,

or to introduce new patterns, such as the “commons™® or the open source one,

%5 For comments on the ruling, see SRADARO, La sentenza Briistle sugli embrioni: molti pregi e...
altrettanti difetti, in Forum di Quaderni costituziona3" May 2012); V. ATAMORE, La tutela
del’embrione, tra interpretazione giudiziale e lapipi della ricerca scientifica, in una recente
sentenza della Corte di Giustizia europea (C-342li0ier Brustle contro Greenpeace e Mt)Forum

di Quaderni costituzional2" December 2011.

%8 For this consideration, see CASONATO, Introduzione al Biodirittogit., p. 45 ff.

%7 See N. BSCHIERO (ED.), Bioetica e biotecnologie nel diritto internazionaée comunitario:
questioni generali e tutela della proprieta intélieale, Torino, 2006.

%8 |In defense of the Biobricks Foundation model, #e®#. TORRANCE Synthesizing Law for
Synthetic Biologyin Minnesota Journal of Law, Science & Technoloby, 2, 2010, p. 629-665. The
Author states that:tke BioBrick Agreement, a licensing framework idiesh to govern the legal
relationships between the BBF, BioBricks contrilbsitand BioBricks users has the potential to be
more than a mere license. In fact, like a consttutit could help define some of the foundational
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that is used for softwaf® (but this model is still linked to property rightike
patents, and so it needs to be reshaped like them).

The first idea poses to “save” patents and thuseate the balance between
private and public interests, among companiesnsstse and society, thus reframing
more equal relations, and even allowing the intefiea of the State or public bodies
(so that to impede the monopolization of privateriests). This would also favour
the cooperation between enterprises, and thusvieggimportance to public and
social interests behind the mere economic expeasbf patents.

The second idea poses to boost the sharing of letgel between enterprises
and researchers, and would make discoveries treergpdree and available to
everyone without any limitation. In this way thelecof research as a way of
“serving” public and benefit humankind would becocomcrete and visib{é”.

In conclusion, with regards to the relationshipwestn synthetic biology and
IPRs, it could be said that when “common heritafenankind” issues are at stake
the patentability should be excluded (on the bas$ishe “moral clause”). When
synthetic products are created, one of the chaoakl be to opt for patents but in a
revised form, revised so as to create a propenbalbetween the researcher’s rights,
the enterprises’ interests and the benefits tavingle society, or to choose to adhere
to an open source model (provided that the andietnyveen synthetic sequences and
source code in software is accepted, and this re mgible in than silico synthetic
biology, where genetic sequences are designedghroomputers). Another choice
would be to introduce a model of commons, leaviggtisetic discoveries in the
public domaid’®. In my opinion, the patent system could work ia tases of when
synthetic biology products are more similar to éabinological products, i.e. when

values and principles that synthetic biology migpouse to ensure that its social contributions/pro
beneficial to a degree commensurate with its sifiemiotentiabs (p. 665).

9 n defense of a copyright system to be appliesyttthetic biology, see C.MHOLMAN, Copyright
For Engineered DNA: An Idea Whose Time Has Cornme®/est Virginia Law Reviewl 13, 2011, p.
699-738.

D, ENDY, Open source biology2005, at http://itc.conversationsnetwork.orgisbiletail663.html
(last visited 28 January 2013).

" For further details on this conclusion, seéFALCONE, La Tutela Del Patrimonio Genetico Umano
fra Costituzione e Diritti. Verso La Formazioneut Corpus luris sul Genoma Umarig, print, p.
158 ff. In reality, Falcone creates an intermedéategory between the “common heritage” issues and
synthetic products, i.e. the category of biotechoirations having particular importance such as
medicines or vaccines, and Biobricks too, for whiclsystem of open licenses and public funding
should be introduced.
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synthetic biology shapes as an evolution of geretgineering. The software model
could be adopted when synthetic biology is closethe engineering approach, i.e.

when biobricks and the standardized parts lookthies“pieces” of the source codes.

4.2.4. Abuses of Scientific Research Affecting Hubignity.

Another limit to the freedom of scientific researcbuld be represented by
human dignity. As established previously, this aptds vague and ambiguous.

Human dignity plays a role in blocking research whesearch consists of
going beyond the theoretical dimension and it shaself in actions which could
affect the “core” essence of humankind.

Examples of abuses of scientific research thataffaman dignity have been
guoted with regards to eugenics, linked not onlyh® experience of Nazi countries
or to the totalitarian countries, such as the Tgskeexperiment show$.

In the field of synthetic biology, it could be aeglithat the creation of
synthetic humans could alter the inherent dignityl ainiqueness recognised to
human beings (as affirmed by 1997 U.N.E.S.C.O. bhmsial Declaration on the
Human Genome and Human Rights). So the researdhsrdirection such as the
ones affecting the common heritage of humankindyoted future generations), i.e.
the human genome, should be stopped. Analogo&purpose of cloning achieved
through synthetic biology should be avoided, asicl@ would undermine human
life. As such, scientific research should be limity ethical principle’s®

"2 The “Tuskegee Study of Untreated Syphilis in thregid Male” was a study pursued in the U.S.A.,
concerning 616 African American males, who wereegiblood tests in 1932. More than half of them
were diagnosed with syphilis. The test subjectsewent told they had syphilis and were not treated
for it, despite the fact that after 1943 penicilias available as a cure. The purpose of the r&sear
was to study the long term effects of untreatedhsigp After the Tuskegee case came to light in297
the US Congress created a National CommissiorhfoPtrotection of Human Subjects of Biomedical
and Behavioural Research which published ethicaicijples generally known as the “Belmont
Report” in 1979.

" See MTIONAL BIOETHICS ADVISORY ComMmissioN, Cloning Human Beings: Report And
Recommendations Of The National Bioethics Advi€msnmission6, 1997. See C.FSUNSTEIN, Is
There a Constitutional Right to Clone™ Hastings Law Journal 53, 987, 2002, and J.A.
ROBERTSON Procreative Liberty in the Era of Genomjidés American Journal of Law and Medicine
29, 439, 2003.
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Moreover, the exceptions to patentability for moraasons are based on
human dignity for limiting patents and, as a consege, scientific research as well.

Of course, individuating an offense to human digiit the pursuit of some
kind of research is not simple, and opposite pms#tiare confronted. What appears
to someone as a threat to dignity can be seenh®rsots a benefit for humanity to
be improved.

The relationship between scientific research anddrudignity is also shaped
by the fact that the latter orients research awit@&ies in which direction research
should go, such as for the benefit of humanityeHearch is oriented in such way,
dignity vested upon society is respected. Indeedmplementary to the notion of
respect to human dignity so that to ensure ind@idsubjective rights is that of
dignity that is essential to the humanity of sqeief.

4.2.5. The Freedom of Scientific Research, andrterests of Current and Future
Society.

The freedom of scientific research entails that likeefits of it should be
available to humankind and be equally distributsct¢rding to solidarity principle).
It is valid for results and applications of synthdtiology as well. It is, therefore,
possible to individuate, as deriving from the freld of scientific research, an
interest upon society in obtaining positive resditsm research, as enshrined in
human rights documents at international level (swh the aforementioned
U.N.E.S.C.O. Declaration on Human Genetic Data . (dr9), U.N.E.S.C.O.
Declaration on Bioethics and Human Rights (artet®. ), Universal Declaration of

Human Rights (art. 27§ and Covenant on Economic, Social, Cultural Rigats.

™ Translation from B.MKNOPPERS Integrita del patrimonio genetico: diritto soggeti o diritto
dell'umanita? in Politica del Diritto, 2/1990, p. 352.

7> About the origin of drafting, history and evolutiof art. 27 of the Universal Declaration and its
relationship with T.R.I.P.S. Agreement and IPRg, AePLOMER, The Right to Access the Benefits of
Science and Intellectual Property Rights R.BIN, S.LORENZON N. LUCCHI (EDS.), work cit., p. 45-
68.
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15). As well as in the field of IPRs, the so-calténiman rights paradox’® between
the individual rights of researchers in their digamdes and the society’s right to
benefit from science is apparent. Indeed, the rekeds right and the society’s one
are not in contrast one to each other, but theagnatte and complement each other.

Thus, the research in the area of synthetic bioklyyuld take into account
the common interests of society in the scientiffogoess and the importance of
pursuing it as a means of a way to see the redogréind the enforcement of the
right to development. The solidarity principle, de@a connection with the right to
development, indicates for scientific researcharo follow, and it entails that each
researchers has the dUfy to contribute to the development of science fue t
benefit of the others.

Such solidarity should be meant as “symmeffft"thus belonging to the
researcher and to the beneficiaries of researcthaahe positive results which are
derived from synthetic biology should be spread @gnihe scientific community (in
order to increase the set of knowledge and makpribgress develop and grow), and
among the whole society that could gain from th&ms society refers to the current
one (and in this sense, the solidarity principlatishe basis of an intra-generational
responsibility), but it could be even the futureisty (meant as a subject of rights),
which could take advantage of the evolution of oNssies and science
(intergenerational responsibility).

The link between the freedom of scientific reseatbh right to development
and the solidarity principlé® determines, therefore, that synthetic biology aesfe
and the application of its results must be sharedral the world. This is because
only the circulation of results and benefits caodoice much more development and

growth in quality of life. It is towards these ingsts that research should be oriented.

" See L.HELFER, Human Rights and Intellectual Property: Conflict @oexistence?n Minnesota
Intellectual Property Reviews, 43, 2003; L.HELFER, Toward a Human Rights Framework for
Intellectual Property in University of California Davis Law Review0, 2007, p. 971-1020 and P.
TORREMANS Intellectual Property and Human Rightsew York, 2008.

""" \ith regards to research as a moral obligatiorrdeearchers and for participants to studies, see J
HARRIS, Scientific Research is a Moral Dty Journal of Medical Ethigs31, 2005, p. 242-248.

"8 See C.CASONATO, Derechos de la persona y Légicas de la investigacinica, in Teoria y
Derechqg n. 11/2012, p. 27-39.

' See also LBUSATTA, First Observations on the Right to Development Apph to Informed
Consent in Medical and Genetic ReseanchR. BIN, S. LORENZON N. LuccHI (EDS.), work cit., p.
323-333.
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5. The Right to Environment.

Looking at the rights involved in the legal landseaf synthetic biology, a
final mention must be given to the right to envirmnt. This is because some
references have been made to it in terms of th# taghealth (interpreted as a right
to healthy environment as well), the right to depahent and, in particular, about the
precautionary principle, as is one of the most gdgirinciples for the environmental
protection. in this section | offer a deeper analys the content of this right to
environment and the importance that it assumesmitie field of synthetic biology,
as numerous applications of synthetic biology camtikee environment and have the

potential to affect it.

5.1. Environment: a Prerequisite for Other Righds, Object to Be Cared of in the
Enactment of Other Rights, or a Right in Itself?

The importance attributed to the environment aac¢onnection with human
rights started in the Seventies, when the firso$environmental damages drew the
attention of States and the discussions aboutg@i@iparticular legal relevance to the
concept began to take shape. However, the roadrtoufate a specific right to
environment is long and even now the existence akia right in itself (a “third
generation” right) is questionable.

The current debaf®® focuses on whether the environment should be
recognised as: (1) a pre-requisite for the enjoymamd realisation of human

S781

rights’™, (2) an object to be cared of in the enactmemtioér rights, and (3) a right

in itself, thus a right to a safe, healthy, susthla environment.

80 See M.RANDERSON Human Rights Approaches to Environmental Protectim Overview,in
A.E. BOYLE, M.R. ANDERSON(EDS.), Human Rights Approaches to Environmental Protectidew
York, 1996, p. 1-4; J.G. ERRILLS, Environmental Rightsin D. BODANSKY, J. BRUNNEE, E. HEY
(eps.), Oxford Handbook of International Environmental Ladxford, 2007, p. 663 ff.

81 About this position, see J.DOWNS, A Healthy and Ecologically Balanced Environment: An
Argument for a Third Generation Righih, Duke Journal of Comparative and International L&y,
1993, p. 351-385.
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If the environment is a pre-requisite for the emj@yt and realisation of other
rights, the human remains central, and the envieminhas to be protected only
because it serves to the exercise of other ridghis.analogous to the right to life or
integrity, in the sense that the States have tlig tuensure a good environmental
protection, so that people could exercise theihtsgUnder this perspective, the
Stockholm Declaration should be mentioned. At thetédl Nations Conference on
the Human Environment held in Stockholm in 1972 imk lamong health,
environment and human right was highlighted. It vetated that Man has the
fundamental right to freedom, equality and adequetaditions of life, in an
environment of a quality that permits a life ofmlig and well-being, and he bears a
solemn responsibility to protect and improve theiremment for present and future
generations’® Moreover, man was defined as thmdulder of his environmeht
and two aspects of environment, the natural aedntn-made, were defined as
«essential to his well-being and to the enjoymeritasic human rights®*. Thus, in
this context, environmental protection was seea pge-condition to the enjoyment
of other human rights, especially the rights te ldind healtf* In the same
direction, the 1981 African Charter on Human andbghes’ Rights proclaims
environmental rights in qualitative terms, protegtihe right of peoples to thdest
attainable standard of health(art. 16) and their right toakgeneral satisfactory
environment favourable to their developme(drt. 24).

If the environment is an object to be cared ohie énactment of other rights,
the focus is on environmental impacts on humarsliviéhis is to ensure that some
civil and political rights are “greened” and used a means for (a) ensuring
environmental protection, (b) facilitating the righto access to information,
participation in decision-making, and access ttigasn environmental matters, and
(c) pushing States to fix minimum standards of gebon for life, private life and
property from environmental harm. In this view, tights to access, to participation,

to fair trial and so on (i.e. mostly proceduralhtig) are recognised to people faced

82 principle 1, Stockholm Declaration on the HumarviEBmment, Report of the United Nations
Conference on the Human Environmexew York, 1973, UN Doc. A/ICONF.48/14/Rev.1.

83 See Concluding Session.

84 When the Universal Declaration of Human Rightg. (a6), the International Covenant on Civil
and Political Rights (art. 6) and the Internatio@alvenant on Economic, Social and Cultural Rights
(art. 12) refer to the right to health and lifegyHeave for implicit that environment was a presisie

for the enjoyment of those rights.
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with environment as a way for protecting them frenvironmental damages. Under
this second perspective, it is central what isestah the Rio Declaration (1992).

Here, the right to environment is conceived asigh«to a healthy and productive

life in harmony with natur¢’® and certain human rights are underlined as impbrta
elements to achieving environmental protection.sThas as a principal aim the
protection of human health. For example, principleregards right to access and
participation of people to environmental issueg] anthe same line goes Aarhus
Conventiod®®,

If environment is a right in itself, i.e. a rightt & safe, healthy and sustainable
environment, it goes out from anthropocentrism ¢ol@gical “lens”®’. Thus, it
moulds the right to environment either as an irdiral social or economic right that
must be promoted by other rights, similarly to tight to development, and as a
collective or solidarity right, giving communitieather than individuals a right to
determine how their environment and natural ressurshould be protected and
manage@®. The notion of environment here is read as a fipegood to be
protected and preserved by human beings. This @ersp is the most innovative.
However, as argued by Cullet, we must be carefudctdegorize this new right as,
either a civil and political right, or an economispcial and cultural right, or a
solidarity right because it transcends the distimes and embodies elements found
in each of the three categori€®’. Indeed, it fequires States to refrain from
activities harmful to the environment, and to adapt enforce policies promoting
conservation and improvement of the quality of #mvironment. Secondly, it

appears on several counts that the right is notepuan individual right: one may

8 Principle 1, Declaration on Environment and Depetent, Report of the United Nations
Conference on Environment and Developmkemiew York, 1992, UN Doc.A/CONF.151/26/Rev.1.
"8 Convention on Access to Information, Public P#stition and Access to Justice in Environmental
Matters, 1998.

87 From a philosophical and ethical point of view lswthange from anthropocentrism to ecologic
theories is fixed starting with the works of IleoPoLD, A Sound Country Almana®©xford, 1949 and
R. CarsoNn, Silent Spring,Boston, 1962, patrons of environmental ethics. Sererally M.C.
TALLACCHINI, Law for Nature: Ecology and Philosophy of Laworino, 1996; H. RLSTON,
Environmental Ethics: Duties to and Values in tlaudal World,Philadelphia, 1988.

88 See U.N. Declaration on the Rights of Indigenoesges, which in art. 29 proclaimdndigenous
peoples have the right to the conservation andegutitn of the environmemtand 1966 International
Covenant on Civil and Political Rights, art. 27 den which minorities have the right to enjoy their
own culture, including the exploitation of naturasources.

8 P, CuLLET, Definition Of An Environmental Right In A Human Rg Contextjn Netherlands
Quarterly of Human Right4,3, 1995, p. 25-40.
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single out the rights of future generations whagerests must be taken into account
but whose individual members cannot be identifiedpcus on more precise claims
relating in particular to displaced indigenous péegp facing the total loss of their
cultural, social and physical environmeft”. The environment is no longer
something “submitted” to human interests or sonmgthto be exploited or
manipulated in an arbitrary way. The environment m®a good to be respected, and
whose protection can ameliorate human life and ccamkake even the future
generations live better. So, the environment isentban a right. It is a value to be
protected through a right that entails both thénclwards the States in preserving
and promoting the environment, and the duty vespah everyone (individually and
collectively) in respecting it. Under this perspeet examples of the environment (a)
becoming an object of a substantive right linked th@ right to health and
development (but not coinciding with them), and lf)ng taken as a good as such
towards which human beings have specific respditgbiand duties, linked to the
principle of solidarity, can be found now in modt tbe regional human rights
declaration§”, treatie$®, national laws and constitutiofi3

In the past few years, thanks to the concept aamability, the concept of
environment has broadened. For example, Johanme8malaration on Sustainable

% Ipid.

"1 see Bangkok Declaration (1990) about the rightsndividuals, groups, and organizations to
obtain, publish and distribute information on eowimental issues in Asia and the Pacific. Similarly,
the Arab Declaration on Environment and Developrmam Future Perspectives (1991). See also
Dublin Declaration on “The Environmental Imperatiyby the Council of Europe, 1990). One of the
most meaningful non binding declarations is thefb&claration of Principles on Human Rights and
the Environment (1994), presented in the RepotthefU.N. Special Rapporteur on Human Rights
and the Environment (U.N. Doc, E/CN.4/Sub.2/1994¥9%ets out general principles, including the
human right to a secure and healthy environmeastritfht to non-discrimination and the right to an
environment adequate to meet the needs of thergrard future generations, and a lot of substantive
rights (the human right to protection of the enmir@nt, the right to safe and healthy water, thetrig
to preservation of unique sites and the rights rafigenous peoples to land and environmental
security, and so on).

92 See Additional Protocol to the American ConventisnHuman Rights in the Area of Economic,
Social and Cultural Rights (1988), which in art. refers to the “Right to a healthy environment”
recognised to everyone and entailing the duty lier $tate to promote protection, preservation and
improvement of the environment.

93 See, for example, German Constitution (art. 2Gagek (art. 24), Dutch (art. 21), Slovenian (art.
72), Spanish (art. 45), Portuguese (art. 66); Safitisan (art. 24); Brazilian (art 225); Argentifart.

41). The French Constitution, amended to add at€haf the Environment in 2005, affords French
citizens the right to live in abalanced environment, favourable to human health
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Development (2002§* fosters the assumption of a collective resporisitid make
sustainable development concrete. This is mearthadusion of socio-economic
development and environmental protection. In addjtthe principles of precaution,
prevention, “the polluter pays” and rectificatiod environmental harm at the
sourcé®® have been shaped as a means to protect enviromsergll.

In ltalian Constitution, the modification of Cortstion occurred in 2001°
has added the protection of environment to thee$tatver§®” and the Constitutional
Court has repeatedly considered it as a value frdtected at all level&

In the U.S., numerous State Constitutions mentigghts and duties
connected with environméfit, but no prevision has been given at Federal level,
despite the attempts to introduce it.

At the European Union level, the Charter of Funda@eRights states the
right to environment in art. 37 in the chapter absalidarity, thus shaping the
environment as a good towards which the dutiesobflarity must be exercised.
Moreover, the protection of environment should mplemented in any policy of
E.U. (as stated in art. 3 T.F.E.U.) and the maimggles of environmental

protection are stated in art. 174 T.E.U..

" In reality in Rio Declaration there was also aerehce to sustainability, in the statement that
environmental protection must be tied together wilrelopment processes and cannot be considered
as isolate from it.

"% See P. SNDs, Principles of International environmental lay,1995.

6 Constitutional Law n. 3/2001, Gazz. Uff.,"2@ctober 2001, n. 248 (It.)

97 Before 2001, and on the basis of Massimo Seveinmini's conception, environment was
protected through pollution law, planning law andatural beauty” law, finding a constitutional
protection to environment in art. 117 (about plagnlaw which was a competence vested at the
regional level), art. 32 (health) and art. 9 (preation of natural beauty which must be promoted by
the Republic). About Giannini's formulation, seeSVIGIANNINI, “Ambiente”; saggio sui suoi diversi
aspetti giuridici,in Rivista Trimestrale di Diritto Pubblicd®23, 1973.

%% See, for example, ruling n. 407/2002, in which @®urt has affirmed that, being environment a
widespread value, both State and Regions are vestedhe power to regulate the topic. Previously,
the Court derived the right to healthy environmentneant as a right to be recognised for the
formation of the personality of human beings — fra 32 Const. about the right to health (seaquli

n. 127/1990). In further rulings, the Court linksetright to environment to protection of future
generations (see decisions nn. 246/2009 and 14@y201

" See, for example, Alaska, art. VIII, § 16 (righat o be divested of use of water); Hawaii, art.8XI

9 (right to a clean and healthful environment)ntis, art. 11, § 1 (duties to provide and maintin
healthy environment) and 8§ 2 (right to a healthyimmment); Montana, art. 2, § 3 (right to a clean
and healthy environment); Pennsylvania, art. 1,78(f&ght to clean air, pure water, and to the
preservation of natural, scenic, historic and as#thvalues of environment); Rhode Island, art§ 1,
17 (right to the use and enjoyment of natural resssiwith due regard for the preservation of their
values); Texas, art. XVI, 8 59 (conservation andefigpment of all natural resources are declared
“public rights and duties”).
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In the context of the Council of Europe, an expeds®rmulation of the right
to environment is not pres&fft However, the European Court of Human Rights has
exercised art. 8 E.C.H.R. about the right to pevde, so as to entail the right to live
in a healthy environment and enjoy peaceful cooditiof lif€°* or to individuate
State’s failure to enforce national environmentaghts or rights having
environmental nuisances (such as the right to mEXitArt. 2 about the right to life,
art. 6 about the right to fair hearing, art. 10 @hihe right to information, art. 1 of
the Protocol 1 about the right to peaceful enjoyim@npossessions and property
have also been shaped for hypothesis of envirormhdamage that affected human
lives’®® and for allowing access to environmental informatiand to justice in
environmental cases.

In the U.K. the elaboration of the right to envineent comes from judicial
interpretations as wéft"

From these observations, it is clear that nowadlagsmost accepted idea of
the right to environment is the one that conceivas a right and at the same time as
a duty vested upon individuals and populations rfer@norities and indigenous
groups) to preserve and promote environfifénThis idea is twofold. On the one
hand, it entails that people can claim towardseStéhe enactment of measures and
actions so that to protect it and, on the other, drigas as the consequence the duty

to treat it in a responsible manff8r

890 There are, indeed, no references to this rigténEuropean Convention of Human Rights, despite
the attempts to introduce it (lastly in June 20th@, Committee of Ministers of the Council of Europe
has refused to take into consideration Recommemtati 1885/2009 by the Parliament about this
issue).

81 See casdrrondelle v. UK26 D.R. 5 (1982)Lopez Ostra v. Spai6798/90 [1994] E.C.H.R. 46
(9™ December 1994)Guerra v. Italy14967/89 [1998] E.C.H.R. 7 ({9February 1998). For further
details about the jurisprudence of the EuropeanrtGafuHuman Rights about environmental issues,
see A. BYLE, Human Rights and Environment: a Reassessnierffordham Environmental Law
Review,18, 2008, p. 471-511.

82 See casdaskin and Others v. Turkey36117/99 [2004] E.C.H.R. 621 (10November 2004);
Giacomelli v. Italy 59909/00 [2006] (¥ November 2006)Di Sarno and others v. Italy30765/08
(10" January 2012).

803 see casOneryildiz v. Turkey48939/99 [2004] E.C.H.R. 657 (30ovember 2004).

804 See CSTEPHENS S. BULLOCK, A. ScoTT, Environmental justice. Rights and means to a hgalth
environment for all Special Briefing n. 7, November 2001, at
http://www.foe.co.uk/resource/reports/environmeritadtice.pdf (last visited 2BJanuary 2013).

85 See D.R.BoYD, Environmental Rights Revolution: A Global Study @ifnstitutions, Human
Rights, And The Environmenancouver, 2012,

8% 1t can be highlighted a similarity between the iemvmental ethics discourse and the one
developed in the field of animal rights: indeeds #ame responsibility and respect that men should
express towards nature should also be shown toveanidsal, thus rendering them subjects of rights

248



THE LANDSCAPE OFFUNDAMENTAL HUMAN RIGHTS IN THEIR RELATIONSHIP WITH
SYNTHETIC BIOLOGY

So, if at the beginning of its history, the righténvironment was considered
a condition for enjoying other rights and as atrighpeople claiming towards public
powers to be safeguarded from harms and to be eshsartheir healthy living and
working conditions, in an anthropological sensentit has been shaped as a good to
be defended, because from it the survival of hutpaimgs in current and future

generations depefft.

5.2. Environment and Future Generations.

It is worth noting that the reflection about thespensibility towards future
generations has found the capability of comingtateswith regards to the freedom
of scientific research. In the context of genetiteiventions on human genome, for
example, it finds its birth precisely in the envimental area. Indeed, after th¥ 2
World War only a few instruments mentioned the tsgbf future generatiofi®. The
real discussions of this issue started in the ¢leBtafting of the 1982 World Charter
of Nature. The issue of future generations foungreat formulation in the 1997
U.N.E.S.C.O. Declaration regarding the responsbit future generatiofi%, where
the values of biodiversity, earth life, culturalrit@ge, genome, peace, development,
education are pursued in the name of protectingrests of future generations and
constitute a duty upon the current people.

Against the positions affirming that future genemas do not yet exist and

thus cannot be a subject of rights (and so, asnaecjuence of this reasoning, any

too:. See, for example, BINGER (ED.), In defence of Animald,ondon, 2005; PSINGER, T. REGAN
(eps), Animal Rights and Human Obligatioriaentice Hall, N.J., 1989.

897 With regards to the link among rights and dutieshie environmental field, see FRACCIA, The
Legal Definition of Environment: From Rights to &% in Bocconi University Institute of
Comparative Law “Angelo Sraffa” (1.D.C.), Legal $lies Research Paper Seri€aper n. 06/09.

898 See Declaration of Francisco (1945) that aimed filtare generations should be preserved from
the cruelty of wars; see U.N.E.S.C.O. Declaratiérihe principles about the international cultural
cooperation (1966) about the cultural cooperatiomorrg States for favouring the professional
education of new generations (art. X). See also.EL8IC.0O. Convention about the cultural and
natural endowment (1972), that mentioned the Sdaty to ensure the identification, protection,
conservation and recognition of the value and trassion of cultural and natural endowment to
future generations (art. 4).

899 U.N.E.S.C.O. Declaration on the Responsibilitidsttie Present Generations Towards Future
Generations, 12November 1997.
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environmental issue would be addressing a noniegisarget'®), the recognition of
group rights and generational rights has occurfediure people do not need to be
indicated in each singular components, but it iE@eant to shape them as a group.
In this way the legal claims of future people areugpded. With the formulation of
this category of rights, the Constitutions now shbeir strength and value beyond
the time when they were drafted. As an exampléenitalian Constitution, although
no norms are dedicated to future generations, greesarticles show the capacity of
providing for future generations’ protection, suaf art. 1 about sovereignty that
links current and future people, art. 2 about humights and duties vested in
everyone (future people included), and art. 9 akautronmental protection.

The first meaningful ruling that shake the prineipbf intergenerational
justice, precisely with regards to the right to iemwment, is theMinors Oposa V.
Secretary of Department of Environment and NatiRakourceg1993f! in the
Philippines. A group of children sued the Ministoy having granted some licenses
of exploiting wood, thus ruining the Filipino fotes The Court admitted that the
right is embedded in art. 16 of the Constitutiomjckt asks the State to protect the
individual right to a healthy environment, and thght belongs to future generations
as well. The preservation of environment is coreedb the essential needs of
humankind and is even linked to its existence.@0‘actio popularis is recognised
upon minors that represent themselves and futurerggons not born yet.

If in the ambit of genome the issue of future gatiens is quoted to impede
to develop some actions (as the modification of &mrgenome or cloning), in the
area of environment it entails positive obligatiafisntervention for a proper care to
it. It ties with the principle of solidarity thaéminds us that we are dependent on the
keeping of life on earth for our survival and tha are also linked to the coming

generations in a responsible Wy

810 These positions start from Parfit's one. (ARFIT, Future Generations: Further Problemi
Philosophy and Public Affaird,1, 2, Spring 1982, p. 113-172).

811 Case ofMinors Oposa v. Secretary of Department of Envirenmand Natural Resources,
Supreme Court of the Philippines,™0uly 1993.

812 See A.E.PEREZ LURO, Le generazioni dei diritti umaniin F. RICCOBONO (ED.), Nuovi diritti
dell’eta tecnologicaMilano 1991, p. 147.
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5.3. The Protection of the Environment and SyntH&ivlogy.

The relationship between synthetic biology and emrent is undeniable.
Many synthetic applications could have an impacttio® environment, such as
biofuels or methods for bioremediation. On the otiend, though, synthetic biology
could provoke harms to environment and biodiversityd in this sense the right to
environment could play a role. The risk of an aenidl escape of products and
substances have been repeatedly mentioned (bipsafies) and the method based
on risk assessment, management and communicasoper‘prudent vigilanceé
model is the most suitable method for dealing witfthis method takes into account
the importance of the environment, health and oth&rests so as to protect the
environment from the escape of harmful products.

The relevance of environment, though, is at stakether directions as well.
The concept of biodiversity is a central one. toenprehensive sense, biodiversity is
«the variety of life at all levels of biological agization®*>. It occurs at the level of
genes (genetic diversity which refers to the totadf the genetic characteristics of
each species), at the level of organisms (sped#essity which refers to the totality
of species in an ecosystem or an area), and, devieé of ecosystems (ecological
diversity, all the different ecosystems of a gieeaa).

Synthetic biology aims at creating new life fornts; going beyond the
recombination of genetic materiall.«Jnlike naturally occurring species, they have

no evolutionary history; 2. Unlike naturally occurg species, they have no

813 K J.GasTON, J.1. SPICER Biodiversity: an introductionDxford, 2004. See also the Convention on
Biological Diversity, which was the product of thE992 United Nations Conference for the
Environment and Development at Rio de Janeiroefinds “biodiversity” as e variability among
living organisms from all sources including, intatia, terrestrial, marine and other aquatic
ecosystems and the ecological complexes of whigp d@he part; [biodiversity] includes diversity
within species, between species and of ecosyst&ae also Protocol on Biosafety (Cartagena, 2000)
annexed to the Convention. Other Conventions is @nea are: the Convention on the protection of
wetlands of international importance (Ramsar Cotigaril971), the Convention on the protection of
world cultural and natural heritage (Paris Convantll972), the Convention on the protection of
plants (Rome Convention 1951), the Convention addrin endangered species of wild fauna and
flora (Washington Convention 1973), the Conventionthe conservation of European wildlife and
natural habitats (Berne Convention 1979), the Cotier on the conservation of migratory birds of
wild fauna (Bonn Convention 1979). In the E.U. see Council Directive 92/43/EEC of 2May
1992 on the conservation of natural habitats ansliloffauna and flora, i©.J.L 206/1992
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ecological history; 3. Synthetic life forms havee tpotential to confound our
traditional taxonomic categories, including the ssification of species itseff“

Synthetic biology life forms alter the landscapespécies, because they alter
the “normal” process of evolution, and they alte taxonomy of species to which
we assign typical featur®s. For these reasons biodiversity could be affected.

In the light of this, there are positions that iahat synthetic biology could
alter biodiversity by reducing the difference ama@pgcies, by crossing them and,
perhaps in future, making some of them disappear.tt@ other hand, there are
thinkers who are afraid that there could be a miswstanding idea of the role that
synthetic biology could take with regards to biasity. The idea that synthetic
forms would be capable of intervening to substitlisappeared species is essentially
wrong and in this sense, while used for the impnomet of biodiversity, synthetic
biology in reality has nothing to do witlfit.

Moreover, synthetic biology could affect the valjigen to the environment
(meant as “nature”). With reference to the previ@extion on dignity, it is
questionable whether nature is something that daéshave to be touched and
altered, and thus owning an intrinsic value thataés its “untouchableness”, or
whether it can be modified by the human hand. meswiews, the preservation of
the environment and biodiversity coincides pregiseith a conservative view.
Artificial “creatures” would be distinct from natalty occurring ones and they would
undermine environment in its (moral) value. In othiewpoints, the preservation of
biodiversity is precisely for the benefit of mantiY, in the sense that the diversity
of organism is positive for the discovery of newdmees, new industrial products
and so on. For this reason the more there is agiiyef species, the more chances
there are to discover “exploitable” properties agndimem and the more chances to
ensure the survival of human species. In this petsge, there would be no
difference between “natural” or “artificial” lifeofms, as all of them can contribute to

such “exploitation”.

814 B.G. NoRrTON, Synthetic Biology: Some Concerns of a Biodivergitvocate. Remarks on
Synthetic Biology to the Presidential CommissioB@ethics 13" September 2010, p. 2.

81> See S.JGouLD, What is a Species™ D. VAN DE VEER, C. PERCE (EDS.), The Environmental
Ethics and Policy Boqki994, Belmont CA, p. 473-477.

816 For this position see B.BLORTON, op. cit.

817E.0.WILsON, Biodiversity Washington, D.C., 1988.
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It seems to me that the right to environment asleated above, and the
linked concepts of sustainability and biodiversitygicate neither the stopping of
any kind of activity towards environment (meantsamething to be left untouched)
nor the use of it as a instrument for exploitatipendering it a “servant” of human
interests). However, at first sight, there seemdbdoa contradiction between the
preservation of natural resources and developmiergsearch. This is because the
former would entail to conserve nature in its statel the latter to “work” on it.
Thus, the right to environment and the need togatanvironment as a good in itself
solves the apparent oxymoron. This means that seiiothiology, whether or not
related to biodiversity, cannot be slowed down, d@mds is not impeded in its
development and progress (even altering speciasdaoies). It must be oriented in a
way that respects biodiversity and does not undesrthe value of environment for
current and future generations. The right to emvitent, indeed, does not exclude
from taking advantage of environment for the benaffihumanity, but at the same
time it must be respected and valued as a goadre&ted in a responsible way in
the light of the principle of solidarity and intemgerational justice.

Conclusion.

The long examination conducted in this chapter wibards to the human
rights coming into question in the field of synibdtiology served a dual purpose of
demonstrating the possibility and the way that“tlassical” human rights could be
shaped in the presence of new technologies suclyrdletic biology. This chapter
also aim to demonstrate how human rights could ttates the basis for a
constitutional framework that should, in my opinioground the regulation and
governance of the whole subject. Indeed, the mofieprudent governancethat |
have described thus far should be taken as thaztrron the basis of which to
enact regulations with regards to the differenkgisoming out from the field of
synthetic biology. In addition, such regulationowd also have a constitutional
frame in which to examine them. Such “frame” isresgented by human rights, as
moulded in my discourse. So, the right to life, ltreadignity, as well as the freedom
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of scientific research, and the right to environtm&rould not be neglected. Instead,
it must be properly considered in the enactmerdnyf model of governance and of

any regulation of this emerging technology.
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CHAPTER IV
A CASE STUDY: SYNTHETIC BIOLOGY, BIOSECURITY AND
BIOTERRORISM

“Knowledge without conscience is simply the ruirihaf soul”
(F. Rabelais)

As it has been established thus far, synthetitogiogives rise to several
risks. The approach for dealing with them as delieé in the previous chapters
needs to be “tested” and checked, in order tofseevorks or not and how to shape
it in a concrete applicative sense. For the purpddbis thesis, the approach will be
verified against the risk of biosecurity and brodbeism.

In this chapter, 1 aim to (1) focus on the notiook biosecurity and
bioterrorism, (2) consider the regulations adomedar in this area at international,
European and national level (considering only thesgmal systems: the U.K., the
U.S.A,, ltaly), (3) evaluate these regulations loa basis of the constitutional frame
of human rights, and finally (4) formulate the mesitable frame for future policies
for dealing with biosecurity risk in the field ofrsthetic biology, i.e. verify how the
“prudent vigilancé approach could be applied to manage the riski@$dzurity and

bioterrorism that could come out from syntheticldgy.

1. Biosecurity and Bioterrorism.

Biosecurity has become a central and challengimggfaany global policy-

making agenda in the 21Century, due to the rapid advancement of sciemee a
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technology. Synthetic biology represents a furmirce of threat to biosecufit§;
Indeed, the possibility of creating synthetic vesshaving harmful purposes has
already been mentioned. It is not a mere hypothdsis a concrete reality as
demonstrated, for example, by te novosynthesis of poliovirdd®. So, synthetic
biology could become a weapon in the hands of bimtists, by enriching them with
biological weapons. These weapons represent tast ldevelopment in the series of
weapons of mass destructiéh after the chemical ones (toxic gases), that
proliferated during the World War |, and nuclearawens, adopted through aerial

bombardment (Hiroshima and Nagasaki) in the Worl Wi

1.1. Definition of Bioterrorism.

Starting from the consideration thahe search for means aimed at fighting
against and winning over the enemies is a consabiataphenomenon to human
history»®?!, Romeo Casabona further elaborates on this bingtéat én many
occasions it is possible to argue that these astimspond, in a weaker form, to
Darwin’s evolutionist theories with regards to te&ong’s fight for surviving and
exercising power over the wedf. However, it cannot be forgotten thathe
Darwinian concept of biological strength has beabstituted by human beings, time
after time, with the one of technical superioritpeant as a projection of his

development and intelligens®”,

818 As McLeish and Nightingale specify, biosecurityaidoroad umbrella, that covers different areas:
bio-terrorism (the threat or use of disease by state actors for political ends); bio-defence (the
development of responses to biological warfareckftancluding bioterrorism); dual-use controls
(controls on technologies with legitimate and pbiteid applications) and non-proliferation (controls
on the diffusion of technologies to prevent theilfegal) hostile use). See QMCLEISH, P.
NIGHTINGALE, Biosecurity, bioterrorism and the governance oesce: The increasing convergence
of science and security policyn Research Policy36, 2007, p. 1635-1654.

819S5ee J. €LLO, A.V. PAUL, E. WIMMER, op. Cit.

820 See M.CBASSIOUN|, International Humanitarian Law and Arms Control AgmentsNew York,
2000, p. 4 ff.

821 C.M. ROMEO CASABONA, Riesgo y prevencién en la moderna biotecnologiahnmana: la
limitada funcién del derecho penah C.M. ROMEO CASABONA (ED.), Genética, biotecnologia y
ciencias penaleBogota, 2009, p. 343.

822 pjd.

823 |pid.
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The knowledge of living beings, of DNA, of techneguof intervention on
genomes trough genetic engineering has openedaiies do the creation of more
sophisticated biological weapons and so the phenomeof bioterrorism has
appeared in all its foré&"

The term “bioterrorisnt?® is usually associated with a specific type of
terrorism that is identified with the intentionairsinal release of germs or biological
agents (pathogenic microorganisms such as bactens...) or toxins, capable of
causing diseases, harming or death of human beinggegetables and animals
(“agroterrorism”) by introducing them into naturg@lements, environment or food,
with the intent to intimidate or coerce a governtm@ncivilian population to further
political or social objectivéé®. As such, biological agents or toxins are used as
munitions or projectiles against human, animal egetal targets. These materials
can be modified in order to implement their capted and lethal functions, and it
appears to be possible to clone them in a selewaiayg in the sense of programming
them to attack specific ethnic groups that are eqpifiale to a particular disease (this
behaviour sounds very close to genocide). Like eatignal terrorism in the general
sense, the bioterrorists aim to generate terrdniwvithe population by altering the
functioning of powers and public institutions andbegerting the legitimate and
established public order, up to the point of aimiogeliminate the whole humanity,
thus threatening the survival of the world itself.

The preparation of these weapons does not take itimehand it does not
need very qualified people. The access is relatisghple and the preparation could
be done in small laboratories and with minimal €65t The clandestine manufacture

and distribution of effective biological weaponscextainly possible today, because

824 See J.BPETRO, T.R. PLASSE, J.A. MCNULTY, Biotechnology: Impact on Biological Warfare and
Biodefensein Biosecurity And Bioterrorism: Biodefense Stratelgsactice, And Sciencd, 3, 2003,

p. 161-168.

25 For a complete analysis of bioterrorism in all dispects, see RKATZ, R.A. ZILINKAS (EDS),
Encyclopaedia of Bioterrorism Defenséoboken, N.J., 2010.

828 Eor this definition, seeNirERPOL, Bioterrorism Incident Pre-Planning and ResponseduiCPO-
Interpol, 2007.

827 See, for example, the case published inGerdian newspaper in June 2006 about its science
correspondent, James Randerson, who had purchasgeft sequence of smallpox DNA” and had it
delivered it to a residential London address. Heed at demonstrating the easiness of obtaining
DNA of viruses (see JRANDERSON Did anyone order smallpox® Guardian Weekly23® June
2006, at http://www.guardian.co.uk/science/2006848weaponstechnology.guardianweekly, last
visited 28" January 2013).
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of the easy availability of and access to genetim synthetic biolody®. However,
the possibilities of success in a bioterroristcdtare not very high, as it is dependent
on many factors, such as the type and amount oftaged, the manner in which it is
delivered, the conditions at the target site, dredrapidity and effectiveness of the
responses to an attdék

The bioterrorism is a type of terrorism. Howevéhas an asymmetric shape,
as it is a way of fighting the States without a\emtional war, and without having
the intent of territorial occupatiif. It has an indiscriminate nature and could be
categorized as adread risk®*!, because it is uncontrollable, catastrophic, hard
prevent, fatal, inequitable, and involuntary. Farthore, it evokes a fundamental
feeling of dreaff> Indeed, i addition to being a deliberate act that is
indiscriminate and unpredictable in nature yet potally catastrophic and fatal in
form, it is also an invisible one that challengesr eessence of being™ In
particular, the fact of being invisible and beirlgeato spread everywhere, without a
specific geographical location allows to affirm tth@he deliberate release of a
biological agent has more in common with naturalycurring infectious diseases
than the threat from terrorism using conventionaapons or weapons of mass
destruction®”.

Biological weapons, as underlined by Mordini, gogtiZanders, produce

unnecessary suffering, as these weapons do nanhglisth between civil and

828 |t should be noted, though, that not all the siséhagree about the facility of producing synithet
DNA: see, for example, U.KROYAL SOCIETY, Policy Document 38Science and Technology
Developments Relevant to the Biological and Tox@éapéns Convention2006, p. 6.

829 See G. INDSTROM, Protecting the European Homeland: The CBR Dimensdiimaillot Paper n.
69, Paris, 2004, p. 17.

830 See M.MARTINEZ, El marco juridico de bioterrorismojn Anuario juridico y econémico
escurialensg2004, p. 24.

831 3. STERN, Dreaded Risks and the Control of Biological Weapamgnternational Security27, 3,
2002/2003, p. 89-123.

832 See PSLovIC, B. FISCHOFF, S.LICHTENSTEIN, Facts and Fears: Understanding Perceived Risk,
R.C.SCHWING, W.A. ALBERS, JR (EDS.), Societal Risk Assessment: How Safe Is Safe Enolgh®,
York, London, 1980, p. 199.

833 5. KITTELSEN, Conceptualizing Biorisk: Dread Risk and the ThrefBioterrorism in Europgin
Security Dialogue40, 1, 2009, p. 52.

834 C. ENEMARK, Disease and Security: Natural Plagues and Biologideapons in East Asia
London, New York, 2007, p. 79.
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military objectives, and violate the principles mbtection of neutral States (being
the weapons easy to spread out of the borters)

1.2.Biological Agents.

The term “biological agent” refers tankcroorganisms that provoke an infirmity
to human beings, animals, plants or that producaeterioration of materials>°.
Biological agents are also the natural substanoeduped by those organisms, and
the products of them (such as toxins). The devetyrand creation of these agents
by genetic engineering and currently syntheticdgyglshould be included as well.

The World Health Organization has classified thagents into three
categories:

(1) category A: microorganisms that can generafesrior national security.
They are very simple to transmit from person tesper easily disseminated, and thus
creating high ranges of mortality and attacks tbligthealth, together with panic in
the society. Included in this category are: anthabuncle, botulism, plague, big
pox, tularaemia and those causing hemorrhagic f@var;

(2) category B: agents having a moderate propagalibey do not result in
high mortality, but they need to be constantly Wwatt over. Agents in this category
include: brucellosis, toxin epsilon fronClostridium perfringens melioidosis,
psicatosis Q fever, the toxin fronRicinus communjsstaphylococcal enterotoxin B,
tifus exantematic, and those causing viral encétidal

(3) category C: emerging pathogenic agents, whietsasceptible of genetic
modification. They have massive propagation, ar@hpacity of determining high
mortality and disease. Included in this categoy \druses such as the virus from
Nipah and hantavirus.

The fears connected with bioterrorism are due ® ftrct that biological

weapons are less controllable than nuclear weasimgler to be produced, easily

83 For these considerations, seeMoORDINI, Conclusions of the International Conference onazthi
Implications of Research into Prevention of Bioteism, 2004, at http://www.istitutobioetica.org/
Bioetica%20generale/ricerca/Mordini%20Bioterroristm (last visited 28 January 2013), p. 6.

83p BINDER, O.LEPICK, Les armes biologiquéaris, 2001, p. 7.
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spread out, transported and hidden. Indeed, bicdbgigents are invisible, odourless,
and imperceptible to humans, and their effects dekayed. Dormant biological

agents such as anthrax spores can persist undefectgears in the environment,
while others like smallpox have the potential fopearson-to-person transmission of

contagion.

1.3.Brief History about the Use of Biological WeaponBiowarfare and

Bioterrorism.

The history of the use of biological weapons isoagl oné’. It is a
misconception to believe that the birth of bioweaap a recent invention.

The Romans were first ones to contaminate food water using dead
animals, with the sole purpose of weakening enernas both the physical and
psychological viewpoint.

Later, in 1347, the Tartars while besieging the d&se city of Kaffa in the
Black Sea catapulted contaminated corpses ovemwtils. When Genoese ships
abandoned Kaffa and returned to Europe, they brtowgh them the plague. The
disease spread everywhere and caused, in the sidnég@ars, the deaths of over 20
million of people.

In the U.S., in 1763, during the Seven-Year WarBhiéish, in order to Kill
Indians who were thought to be allies of the Fremeve them some blankets as an
apparent sign of friendship. Unbeknownst to thaansl, they contained smallpox.
This results in disastrous effects on the popuhatio

The period between the two World Wars was charaewr by the
development of biological warfare programs in coestlike the U.R.S.S., Italy and
Germany. During the World War I, under the Baroto@€arl von Rosen, Germany

produced a biological weapon encapsulated in sugat930 Japan developed an

87 For the historical basis of bioterrorism, se&JRBANO, Alle basi del Bioterrorismo: un approccio
storico alla Guerra Biologicain Caleidoscopio letterarip 2005, at http://www.medicalsystems.it.
See also http://www.npr.org/news/specials/respamnse/ax/features/2001/oct/011018.bioterrorism.
history.html, http://www.pbs.org/wgbh/nova/bioterftist_nf.html (last visited 28 January 2013);
C.D. MALLOY, A history of biological and chemical warfare andregism, in Journal of Public
Health Management and Practic&, 4, July 2000, p. 30 ff.; D.HOYNER, International Law and the
Proliferation of Weapons of Mass Destructi@xford. 2009.
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offensive program, instituting the special sectimharmy, called “Unit 7313
aimed at experimenting the potentialities of biatafjagents. Crude anthrax bombs
were produced by this Unit, which were used indttack of villages in Manchuria.
Anthrax, contagious causing plague, and typhoicewsed during the Sino-Japanese
war in the 1930s and 1940s.

During the same period, the U.K. had started itsgmam of biological
warfare. The Gruinard Isles (near Scotland) wereseh as a place to conduct
experiments. The British people thought that thec@lwas isolated enough not to
spread the contaminations, but in 1943 a serioigerpc occurred among the cattle,
and the contagion rapidly diffused into water, sai).

In the U.S., biological warfare programs began 842, in line with the
Japanese and the British. The research was loafemtt Detrick, Marylan€f®.

During Cold War, both the U.S.A. and the U.R.S.®dpced bacteriological
weapons. In the U.S. the experiments were conduct&an Francisco. The release
of Serratia marcescenfor experimental reasons occurred in San Francsab of
Bacillus subtilisin New York*°, while in the U.R.S.S. the city of Sverdlovsk was
one of the main seats for the production of theszdriological weapons.

It was only in 1969 when President Nixon expregbedwill to destroy the
arsenals of biological weapons and its productamwell as to limit the research
only for defensive purpos¥s

However, in the U.R.S.S. in 1973 a secret prograled “Biopreparat” for
biological warfare was prepared, despite it beinfcially to be aimed at
biotechnological research of a peaceful néftre

During the war against Vietham, soviet helicoptsgsead over the population

coloured aerosol, which was suspected of contaimiiegtoxin T-2*3,

838 See HGOLD, Unit 731 TestimonyTutlant, 1996.

89 See N.M. Covert, A History of Fort Detrick, Maryland, 2000, at
http://www.detrick.army.mil/cutting_edge/index.cfoffapter=contents (last visited"28une 2013).
840°See JCARLTON, Of Microbes and Mock Attacks. 51 Years Ago, THéeawi Sprayed Germs on
U.S. Citiesjn Wall Street Journal26" October 2001.

841 3.B.TUCKER, E.R.MAHAN, President Nixon’s Decision to Renounce the U.Ser@ffie Biological
Weapons ProgramWashington, D.C., October 2009, at http://www.iediu/press/lib/pdf/CSWMD-
CaseStudy/CSWMD_CaseStudy-1.pdf (last visitel Z8uary 2013).

82 See at http://www.fas.org/nuke/guide/russia/agéveyntm (last visited 28January 2013).

83 J.B.TUCKER, The “Yellow Rain” controversy: Lessons for Arms @ohCompliance in The Non
proliferation ReviewSpring 2011, p. 25-42.
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In 1979, spores ofBacillus anthracis were freed accidentally from
Sverdlovsk microbiological military systéfi.

In the Nineties, the search for bacteriological amogical weapons started
again, because of the new discoveries in gendtic 991, the suspicion that Iraq
possessed biological weapons led the U.S. to bbgrGulf War and the U.N. to
create a Commission (U.N.S.C.O.M.: United Natiore@al Commission) with the
sole purpose of supervising the destruction ofilpémjogical arsen&f®.

In 1995 Iraq confessed to have developed a spamifigram for realization
and diffusion of biological agerit§.

Following South Africa’s apartheid era, in 1998 ffeith and Reconciliation
Commission investigated the Project Coast, a chanmaad biological weapons
program run under the apartheid redifie

The use of biological weapons is not only a pretiwgeof States, as shown
until now, but also that of single people, indivadly or collectively considered, who
can make use of this material. Thus, this led ® dbevelopment of bioterrorism,
along with biowarfar&®, The first examples were found in 1978, when imdan
underground a Bulgarian refugee and Soviet dissid&eorgi Markov, journalist for
the B.B.C., was wounded with the point of an unmbreghat had been modified by
the Russian secret service, so as to inject te-toxin. Markov died a few days

lateP*.

84 M. MESELSON J. GUILLEMIN, M. HUGH-JONES A. LANGMUIR, |. POPOVA, A. SHELOKOV, O.

Y AMPOLSKAYA, The Sverdlovsk Anthrax Outbreak of 19W9 Science,266, 1994, p. 1202-1208
(Official publication of the American Associatioorfthe Advancement of Science).

85 See at http://www.un.org/Depts/unscom/ (last e&i28’ January 2013).

846 R.A. ZILINSKAS, Iraq’s Biological Weapons. The Past as Futur@?The Journal of American
Medical Association278, 5, 8 August 1997, p. 418-424.

847 See CGoOULD, P.FoLB, Project Coast: Apartheid’s Chemical and Biologitshrfare Programme,
publication of the United Nations, 2002, at httpwiiv.unidir.org/pdf/ouvrages/pdf-1-92-9045-144-0-
en.pdf (last visited 28th January 2013).

88 The difference among biowarfare and bioterroriges In the fact that the former refers to “the
deliberate release of microorganisms or toxinsiololgical origin against armed forces in a time of
war”, while the latter “is the deliberate relea$enicroorganisms or toxins of biological origin dgst
civilian populations for the purposes of destahiiian of social and political structures” (see L.
GOSTIN(ED.), Public Health Law and Ethics. A Readeit., p. 460).

849 SeeN. PATON WALSH, Markov's umbrella assassin revealed. After 2Gg,epolice hope to bring
killer to justicg in The Guardian 6" June 2005, at http://www.guardian.co.uk/world/2Q@806/
nickpatonwalsh (last visited 28th January 2013).
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In 1984, the members of the religious cult, “Bhagw@hree Rajneesh”,
contaminated food in restaurants located in Oregih Salmonella typhimurium,
provoking an epidemic which resulted in 751 infeqpeopl&°.

From 1990 until 1995, the religious group “Aum Sikgo” or “Supreme
Truth” spread, several times, aerosols containingprax and botulinum toxin in
Tokyo. On the 2% March 1995, it released Sarin in the Tokyo undargd, causing
the death of 12 people and intoxication of 5080

In the U.S.A., Larry Wayne Harris, a microbiologistOhio who was linked
to the extremist group “Arian Nation”, was arrested 998 for having threatened to
spread carbuncleacillusin Las Vega$?

The most famous cases of bioterrorism are the ahésh occurred in 2001
in U.S.A. through the sending of some envelopestarnimated with spores of
anthrax to U.S. Senators and media organizatiocatdd in New York City and
Boca Raton, Florida. It caused the death of 5 Eedpécause of inhalation) and
contaminated a further 22 people due to inhaladind the absorption of anthrax
through the skin between the months of Septembeugh October of 20612

Initially, Al-Qaeda terrorists were suspected tothe ones who distributed
the anthrax, but these suspicions were dismisseth vilwas discovered that anthrax
came from a strain held at Fort Detrick. After aeseyear investigation, the Federal
Bureau of Investigation (F.B.l.) presented evidetied the crime was perpetrated by
Bruce E. Ivins, a U.S. Army microbiologist, who camitted suicide before criminal
charges were filed against Hith

Al-Qaeda connections with bioterrorism were, howeWeund in 2001 in
Afghanistafi®>, where the coalition forces discovered Al-Qaedsning manuals

with formulas for producing the botulinum toxin arncin as bioweapons.

80 See B.CBERNETT, U.S. Biodefense And Homeland Security: Toward Bieteénd Attribution,
Monterey, C.A., 2008, p. 13-35.

81 See S.BONINO, Il caso Aum Shinrikyo. Societd, religione e tersomb nel Giappone
contemporanecoChieti, 2010.

82 See at http://archive.adl.org/learn/anthrax/Haasis?xpicked=3&item=5 (last visited 28anuary
2013).

853 See, among the othef®, SARASIN, Anthrax: Bioterror as Fact and Fantasgambridge, M.A.,
2006.

854 See U.SDEPARTMENT OFJUSTICE, Amerithrax Investigative Summaiyashington, D.C., 2010.
85 See J.LUMPKIN, Al Qaeda’s Bio Weapons) C.B.S. Newsl1" February 2009.
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So, in the 20 Century in particular, three generations of offensive
biological warfare programs®>° have been individuated: bacteriology, aerobiology,
and genetic engineering. It is of my belief thattbgtic biology should be added to

these three categories, as | aim to show further.

1.4. What Does “Dual use” Mean?

“Dual use” is an expression that usually refersaliothe different kinds of
technology that can be used both for civil andtani purposes, for example, drugs
development, in medical treatment (i.e. civil) andthe production of bioweapons
(i.e. military). Certainly, “dual use” is an aspeittat pertains not only to the
technological application of a research, but torésearch itself’, which could be
used for malevolent and benevolent purpt¥esTaken in itself, science and
technology are “neutral”, but it is their use tligtermines their function and that
confers them a qualify’.

Selgelid brings the example of machete, which isnatrument for farming
but in Rwanda was used for killing other peopletler case where the physicists
who discovered atomic fission realized that thecalrery could kave beneficial
applications in medicine and the generation of ggebut [...] the same discoveries

might lead to the development of new, monstroushastating weapon&®.

86 See M.R.DANDO, The Impact of the Development of Modern Biology Metlicine on the
Evolution of Offensive Biological Warfare Prograimsthe Twentieth Centuryn Defense Analysis
15, 1, 1999, p. 51.

87 See the reference of “dual use” to research, tdogy and artifacts, i.e. the products of
technology, by J-ORGE, A Note on the Definition of “Dual Use'in Science of Engineering Ethics,
16, 2010, p. 111-118. An example of the dual-usmtamisic to research could be the experiments
conducted by Nazis doctors during the World Waboiithe Tuskegee study on Negro males (see
footnotes 625, 633, 714 and 772). An example ofdbal-use with reference to the purposes of
research and to applications of research coulthdelynamite, which could be used for digging water
wells in Poor countries or for killing people.

88 About the multiple meanings of “dual use”, see RAVILAS, M.R. DANDO. The Dual-use Dilemma
for the Life Sciences: Perspectives, Conundrumd, Global Solutionsin Biosecurity Bioterrorism,

4, 2006, p. 276—286.

89 See W.H.O. definition of “dual use”: W.H.QLife Science Research: Opportunities and Risks for
Public Health Geneva, 2005.

80 M.J. SELGELID, Dual-Use Research Codes of Conduct: Lessons fraenlLife Sciencesin
Nanoethics3, 2009, p. 176. See alsoS8HWEBER In the shadow of the bomb: Bethe, Oppenheimer,
and the moral responsibility of the scienti®rinceton, N.J., 2000; BRAPPERT, Defining the
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A very powerful metaphor is the one that compagehrtologies to the Greek
myth of Persephone, an innocent woman who was tospidk beautiful flowers, but
one day was attracted by Hades and kidnapped by carried her off to the
Underworld, and as a compromise between her matmtZeus, she was allowed to
spend six months on earth (meaning Spring) andnsmths in Hades’s world
(representing Wintef§~. Thus, sciences and technology could suffer from
“Persephone effect”, being aimed for good, but deable to fall into evil's
temptations as well.

Such issues of “dual use” were born in the yearsucfear energy and atomic
weapons research, as demonstrated by Feynman’'shspémnce in Hawaii | was
taken to see a Buddhist temple. In the temple a saah “I am going to tell you
something that you will never forget”. And thendagd: “To every man is given the
key to the gates of heaven. The same key opemmthef hell”. And so it is with
science. In a way it is a key to the gates of heaaed the same key opens the gate

of hell, and we do not have any instructions ashich is which gate®>

1.5. Synthetic Biology as a Threat to Biosecurity.

Bostrom affirms that what worries the most is thet that new technologies,
such as synthetic biology, could affect the existeaf humanity as we know it, by
creating risks of extinction of human spetfdsindeed, nowadays new pathogens
can be designed and built rather easily. Theirdbe@mponent could be downloaded
from the Internet, digitally represented and pudnteut to create new strains of
viruses. The case of poliovirus in 2002 is a casgoint. Some researchers obtained
from a scientific mail-order house the chemicalibased to create a laboratory-

synthesized virus, that was virtually identicalthe naturally occurring one causing

Emerging Concern with Biosecurity: For Who? From atih What now?,in Japan Journal for
Science, Technology and Socjety, 2008, p. 95-116.

81 For this metaphor, see &wiK, J. FITZGERALD, T.V. INGLESBY, T. O'TOOLE, Biosecurity:
Responsible Stewardship of Bioscience in an Ag€atéstrophic Terrorismin Biosecurity And
Bioterrorism: Biodefense Strategy, Practice, An@éSce 1, 1, 2003, p. 28.

82 Quoted by S. &4wWEBER In the Shadow of the Bomb: Bethe, Oppenheimer, taadMoral
Responsibility of the Scientigtrinceton, N.J., 2000, p. 64.

83 See also BITORIAL, Life from Scratch. Promise, Peril, and Pathogensedkthroughs in Synthetic
Biology, in New Atlantis Spring 2004, p. 101-103.
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polio. The scientists modelled it on the genetigusmce for the poliovirus, which
could be obtained from a public database on therret. They ordered short
stretches of DNA in the proper chemical order framommercial company, stitched
those chunks together and transformed them intoliavirus that could reproduce
itself and paralyze mice.

Schmidt and Gierséf* underline that these experiments are actuallyrtost
worrying concerns: Mon-intentionally enhancing the virulence of theusepox
virus by inserting an IL-4 gene into the mouseperagné® [...]; Synthesis of the
poliovirus genome [...]; The [reconstructed] 191Bafish Flu [...]; Transfer of the
virulence factor of variola major (which causes #pax) into the vaccinia virus,
which is of much lower virulence and usually used Vvaccinations against
smallpo»®°®.

It is clear that synthetic biology owns the potalily of recreating and
creating old or new pathogenic viruses. Thus, d@pacity for threat and risk is
evident.

Moreover, it should not be neglected that synthieilidogy has the potential
to be handled in “garage laboratories”, and witat thymbols of the D.L.Y. (do-it-
yourself) movement that are spreading everywiiérAs such, the abuse of synthetic
biology in order to create biological weapons cootatur by side of governments

and by single terrorists. These threats are beapofiglobal size.

84 M. ScHMIDT, G. GIERsCH DNA Synthesis And Securitin M.J. CAMPBELL (ED.), DNA
Microarrays, Synthesis and Synthetic DNMew York, 2011, p. 285-300.

865 R.J. JACKSON ET AL, Expression of mouse interleukin-4 by a recombinectromelia virus
suppresses cytolytic lymphocyte responses and @mvex genetic resistance to mousepoxournal

of Virology, 75, 2001, p.1205-1210.

866 A.M. ROSENGARD ETAL., Variola virus immune evasion design: expressiom dfighly efficient
inhibitor of human complemerih Proceedings of the National Academy of Sciencésedf.S.A.99,
2002, p. 8808-8813.

87 See JALPER Biotech in the basemerin Nature Biotechnology27, 12, December 2009, p. 1077-
1078.
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2. Where Are We Now? A Summary of the Main Regulafigasst Bioterrorism.

2.1. At the International Level.

At the international level, the starting point fosecurity rules can be found
in 1925 Geneva Protod8f, which prohibited the deployment of chemical and
biological weapons following the horrible impact diemical warfare during the
World War I. However, this Protocol mentioned orlye ban of developing
biological weapons, and no reference was made regiards to their production,
storage, and transf&r.

After this Protocol, the Geneva Conventions rela@dumanitarian Law
were drafted (1948%°.

With the development of science and the birth efftlst biological weapons
programs, the need for more specific rules wasgnegd as a urgency, and this led to
the enactment of the 1972 Biological and Toxins j#¢es Convention (B.W.C},
which is still the main instrument in this fieldespite it lacking relevant elements.

Considered as a complement of Geneva Protocolonta;ms a lot of
provisions, starting with a list of specific biologl agents (art. 1), and more
specifically: dve agents capable of reproducing themselves @actfungi); live
agents capable of reproducing themselves onlyhos cell (virus); agents that are
not alive and are incapable of reproducing themsghbut that are secreted by

living organisms (peptides, toxins);and agents @@ not alive, are incapable of

858 1925 Geneva Protocol, Protocol for the Prohibitiérthe Use in War of Asphyxiating, Poisonous
or Other Gases, and of Bacteriological Methods afféfe. The Protocol was drawn up and signed at
a conference which was held in Geneva under theieessof the League of Nations frorfi May to

17" June 1925, and it entered into force 8nMebruary 1928.

89 |n reality, the Protocol was anticipated by soneclBrations and conventions, such as the Paris
Declaration (1856), followed by some conventiond ather declarations, such as the Convention of
Red Cross (Geneva 1864), Saint Petersburg Dedar#li868), Bruxelles Declaration (1874), Le
Hague Conventions (1899 and 1907).

870 The 4 Geneva Conventions, at the core of humaenitdaw, were enacted on l2ugust 1949,
and were followed by 3 Protocols (see at http://wieng.org/eng/war-and-law/treaties-customary-
law/geneva-conventions/index.jsp, last visitel 28nuary 2013).

871 U.N., International Convention on the Prohibition of thevelopment, Production and Stockpiling
of Bacteriological (Biological) and Toxin Weaponsdaon their Destruction10" April 1972, entered
into effect in 1975. Currently, there are 165 St&arties, 12 signatories, 19 states that neithred

nor ratified.
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reproducing themselves and are obtained by chemigathesis, but with a structure
that is identical to, or similar to the above

The following are the three obligations that that& have to fulfil:

(1) not to develop, reproduce, stockpile, acquireretain microbial or
biological agents or toxins or weapons, equipmenthe means of disseminating
such agents for non-peaceful purposes (art. 1);

(2) not to transfer biological weapons to third tpastates or international
organisations or assist them, encourage them arcendhem to manufacture or
acquire such weapons (art. 3);

(3) to prohibit and impede these activities in therritory (art. 4).

The Convention requires the destruction of existmgntories and delivery
devices and it encourages the cooperation amorngsSidnen they are called for the
solving of the problems of consultation and therygsag out of the investigation
required by U.N. Security Council. In additionfasters mutual assistance in case a
State is attacked by biological weapons.

It should be noted that there are no referencepéoific agents or pathogens.
This leaves the freedom to the States to decidehntmes are the addressed agents.
Furthermore, there is no ban for the use of thasledical agents for therapeutic and
civil purposes.

The States are called upon to implement the isabest (1) the definitions
(of toxins, agents, etc.), (2) the prohibitions aheé penalties (pertaining to the
preparation, development, production, acquisitisteckpiling, retention, direct or
indirect transfers, and use of biological weapong3) the jurisdiction
(extraterritoriality), (4) the enforcement (throughtional authorities, laboratories,
surveillance bodies, international cooperation)) (Be export control (through
licenses, border controls, and so on), and (6bibeafety and biosecurity measures.

This Convention has an unlimited duration, butréeseof review conferences
were conducted and have been held in order to lesttgla) compliance procedures
(through an organisation or implementing body oy ather effective means), (b)
measures for monitoring national implementation,d ac) mechanisms for
investigating the alleged violations, since allsthe@spects were not indicated in the

original treaty and the provisions of the B.W.Ce a0 general that they do not
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provide specific guidance. Yet, these conferenttes last one, the™ occurred in
201773 have failed in resolving the accountability andoecement procedures. In
fact, there is a strong resistance (especiallyiwitine U.S.A.) against the intrusion of
an international convention upon national actigiti8o, a system of verification of
B.W.C. and of control of application is still lackj, along with excessive vagueness
of some dispositions.

Other weaknesses of the Convention are represbgtit fact that itsfecus
on state-based B.W. programs does not adequatiégtréhe growing role of private
(non-state) actors in relevant research activities the potential threat of
bioterrorism»®’® and the States’ obligation to take all the neagssaeasures to
prevent any of the prohibited activities within ithéerritories (art. 4) does not
explicitly state what these measures actually wdadd So, the Convention refers
only to prevention of biological weapons among $tates, and forgetting the usage
of them by bioterrorists, criminal bands, groups.

Other relevant regulations on the internationakleare the following ones:
(@) the Convention about the prohibition of miltause of techniques of
modification of environment (Geneva 19%7) (b) the Convention about the
prohibition and restriction of using conventionaapons that could be considered as
dangerous and having indiscriminate effects (Ger8@0}"> (c) the Chemical
Weapons Convention (C.W.C. 1993) about the prdbibiof chemical weapof€,

872 |n the last review conference, States were catleatlopt measures designed to “ensure the safety
and security of microbial or other biological agewt toxins in laboratories, facilities, and during
transportation, to prevent unauthorized accessidoramoval of such agents or toxins”, in particular
through implementing voluntary management standardbiosafety and biosecurity, promoting the
development of training and education programmes doentists, encouraging a culture of
responsibility amongst relevant national profesaisrand the voluntary promulgation of codes of
conduct. The 8 Review Conference will be taken in 2016. For mdrdormation, see
http://www.unog.ch/bwc (last visited $&anuary 2013).

873 M. ScHMIDT, G. GIERsCH DNA Synthesis And Securitjt., p.

874 The Convention on the Prohibition of Military ormp Other Hostile Use of Environmental
Modification Techniques was adopted by Resoluti@fy3 of the United Nations General Assembly
on 10" December 1976. The Convention was opened for sigmat Geneva on '8Vlay 1977.

87> The Convention on Prohibitions or Restrictionsthe Use of Certain Conventional Weapons
Which May be Deemed to be Excessively Injuriousooave Indiscriminate Effects was adopted in
1980 and entered into force in 1983.

87 The Convention on the Prohibition of the DevelopmeProduction, Stockpiling and Use of
Chemical Weapons and on their Destruction was adoph 18 January 1993 and entered into force
on 29" April 1997.
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and (d) the Convention on the prohibition, usagegdpction, transport of antiperson
mines (Oslo 1997,

In general, the international regulation, as Bassisay&’® has followed two
roads, namely:

(1) the way of international humanitarian law (Genewanntions), stating
a ban for the use of belligerency methods produbigh damages to environment
and people, and

(2) the way of multilateral agreements about thetrmd of weapons. In the
second category, three types of instruments cdaural:

(a) agreements that have a general character, nanegbanning of the use of
weapons of mass destruction weapons (1968 treahowfproliferation of nuclear
weapon&’® 1972 B.W.C; 1980 Geneva Convention on conventiaeapons having
a discriminate effects, and 1993 C.W.C.);

(b) treaties which ban the weapons of mass degiruat certain areas: the
Antarctic Treaty (Washington 19585 the treaty on the prohibition of proofs of
nuclear weapons in the atmosphere and submariri®ties (Moscow 1963, the
Treaty on the activities of States about the extion of space (Washington,
London, Moscow 19672 the treaty on the use of nuclear weapons in @phdof
sea and ocean (Washington, London, Moscow £8719nd the agreement on the
activities of States on the Moon (New York 1579)

877 The 1997 Convention on the Prohibition of the Wseckpiling, Production and Transfer or Anti-

Personnel Mines and on their Destruction was adoptel8' September 1997 and entered into force
on T March 1999.

878 M.C. BAsSIOUNI, work cit.,p. 17 ss.

879 The Treaty on the Non-Proliferation of Nuclear \Wemas, commonly known as the Non-

Proliferation Treaty or N.P.T. was adopted Shaly 1968 and entered into force dhMarch 1970.

80 The Antarctic Treaty and related agreements, cibliely called the Antarctic Treaty System or

ATS, was adopted orf'December 1959 and entered into force ofl Afhe 1961.

®1 The Limited Test Ban Treaty was adopted dhAugust 1963 and entered into force or"10

October 1963

82 The Treaty on Principles Governing the ActivitigfsStates in the Exploration and Use of Outer
Space, Including the Moon and Other Celestial Bodi@uter Space Treaty) was adopted ofi 27
January 1967 and entered into force ofi ®@tober 1967.

83 The Treaty on the Prohibition of the EmplacemenNaclear Weapons and Other Weapons of
Mass Destruction on the Seabed and Ocean Flooinatite Subsoil Thereof (Seabed Treaty) was
adopted on 1L February 19711 and entered into force ofi My 1972.

84 The Agreement Governing the Activities of Statestiee Moon and Other Celestial Bodies was
adopted on 18December 1979 and entered in to force dhduly 1984.
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(c) the agreements which establish the zones ahiat@xclusion (1968
Tlatelolco Treat§?> 1985 Raratonga Tredfy: 1995 South-Eastern Asia Tre&ty
and the 1996 Pelindaba Tre%fy.

The main principles underlying these conventiores that the weapons that
generate indiscriminate and useless suffering, hviaie not proportional and not
necessary, must be prohibited. These principlesllysaontain a list of prohibited
behaviours, which state the ban of use and possestiorbidden weapons, and ask
the State to develop policies of prevention anstaction the violations. The rules of
proportionality and discrimination between the fgis and innocents in the use of
weapons are also established.

In the U.N. system, since 2001, the Security Cduwdhin the National
Organization focuses its attention on terrorism,itasrole is central in cases
«overwhelming outbreak of infectious disease thaddtens international peace and
security®®. With the Resolution 1453/2088 the U.N. makes reference to the
possibility that terrorists could have access andetain biological materials having
lethal functions. The main resolution is the n. A/2804°%, where it is stated that all
the States of the International Community shoutbtuce national controls in order
to prevent the proliferation of nuclear, chemicald aiological weapons and of
connected materials, thus intensifying internaticcwoperation against fabrication,
construction, transport and diffusion of those weeep The focus is posed

particularly on non State use of bioweapons. TheoR&on also establishes the

85 The Treaty of Tlatelolco is the conventional nagieen to the Treaty for the Prohibition of
Nuclear Weapons in Latin America and the Caribbéamas adopted on 4February 1967 and
entered into force on 22April 1968.

8% The Treaty of Rarotonga is the common name forSbeth Pacific Nuclear Free Zone Treaty, it
was adopted on"BAugust 1985.

87 The Treaty of Bankok is the common name for theafyr on the Southeast Asia Nuclear-Weapon-
Free Zone. It was adopted onMBecember 1995 and entered into force ofi I@arch 1997.

88 The Treaty of Pelindaba is the common name forAthiean Nuclear-Weapon-Free Zone Treaty.
It was adopted on MApril 1996, but is not entered into force yet.

89 See Kofi Annan, about U.N. Reform Project, U.N.GIA Larger Freedom: Toward Development,
Security and Human Rights for AReport of the Secretary-General, U.N. Doc. A/59R®I" March
2005, p. 29.

80 The U.N. Security Council resolution 1453 was addmnanimously on 34December 2002.

1 The U.N. Security Council resolution 1540 was addpnanimously on 38April 2004.
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creation of the Committee 1540, which is voteddotml the effective application of
the Resolutioff?

At the international level the initiative of G7 mbens is relevant as well. In
2001 in Ottawa the G7 Ministries of Health (togethth the Mexican Secretary of
Health and one Member of the European Commissespansible for health and
protection of the consumers) created the Globalu@rof Sanitary Action and
Security®*, which aims to organize a coordinate responsases of bioterrorism.

Interpol (International Police) also plays a medgfuh role here. In 2006,
Interpol established a specific programme abouttebiorism detailing the
implementation of security education, and the lagige norms about cooperation.
The programme was called “Bio-criminalization” ankrough the support of Sloan
Foundation and the Government of Canada, a Guidheranticipatory measures
and response to bioterrorist incidents was pubii§ie

Furthermore, “Australia Group” (A.G.) isaR informal forum of countries
which, through the harmonisation of export conty@lseks to ensure that exports do
not contribute to the development of chemical oidgical weapons®®. The A.G.
maintains Common Control Lists that require comstroh the export of certain
biological agents or parts thereof. The contrd tefers to: genetic elements that
contain nucleic acid sequences associated withp#thogenicity of any of the
microorganisms in the list; genetic elements thattain nucleic acid sequences
coding for any of the toxins in the list, or foreth sub-units; genetically-modified
organisms that contain nucleic acid sequences iassdaovith the pathogenicity of
any of the microorganisms in the list; and gendfigaodified organisms that

contain nucleic acid sequences coding for any @takins in the list or for their sub-

892 The Committee has been extended in its role throRgsolution 1673/2006 and Resolution
1840/2008.

893 The "G7 Summit was called the Ottawa Summit, and was imeMontebello, Quebec, Canada
and nearby Ottawa between™4nd 2% July 2001.

89 See at https://secure.interpol.int/public/BioTesm/bioC/default.asp (last visited 28th January
2013).

895 See http://www.australiagroup.net (last visited" 2Banuary 2013). Chaired by Australia, the
“Australia Group” was formed as an informal arramgat, found in 1984 as a result of C.W. use in
the Iran-lrag War. The members of the Group arsqnily: Argentina, Australia, Austria, Belgium,

Bulgaria, Canada, Czech Republic, Croatia, CypRenmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Japan, Latviathuiania, Luxembourg, Netherlands, New Zealand,
Norway, Poland, Portugal, Romania, Slovak RepubBtgvenia, South Korea, Spain, Sweden,
Switzerland, Turkey, Ukraine, United Kingdom, UniteéStates of America, and the European
Community Commission (Observer).
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unit€®®. The list is being implemented through nationaldaand regulations, but it

clearly requires the States within the A.G. to tagiexports of such material, and
not domestic transfers. The additional biosecwsiseening of domestic orders and
customers by DNA synthesis companiesdées factodone on a voluntary basis,

following company guidelines.

In 2005 the World Health Assembly, the highest siea-making body of
W.H.O., adopted a revised set of International the&egulation®’, which is in
force from 2007, and it binds the W.H.O. Membert&aon an opt-out basis. It
adopted an “all risk” approach, which includes anyergency with repercussions for
international health security (outbreaks of epidemiseases, outbreaks of food,
natural disasters, accidental or deliberate reledpathogens). It has the purposes of
protecting against public health threats, connglland providing adequate response
in cases of spread of diseases. The States hawetifp W.H.O. of events within
their territories that may constitute a “public lleaemergency of international
concern” and they have to intervene without bemgasive or intrusive to people’s
lives.

In the Council of Europe, bioterrorism has beentemplated in Resolution
1367/2004% in which the Parliamentary Assemff{/asks the States to inform and
educate the public about the inherent dangers ofetvorism, to draw up an
objective assessment of the potential sourcesobévorist danger, and elaborate an
efficient and effective surveillance and warningsteyns, to devise emergency
intervention and public-health relief plans, tonfie a suitable public vaccination
policy; to control the purchase and movement ofgdaous substances, and to
establish strict control over activities based lo@ ise of modern biotechnologies in

order to avoid their misuse for bioterrorism.

8% Australia Group, List of Biological Agents for Eoq Control, July 2006, http://www.australia
group.net/en/biologicalagents.html (last visited 28nuary 2013).

%7 International Health Regulations (2005), W.H.AsR88.3, 2% May 2005.

89% Resolution 1367 (2004), adopted by the Standinm@ittee, acting on behalf of the Assembly,
on 2" March 2004.

89 See also the Doc. 10095," February 2004Bio-terrorism: a serious threat for citizens’ healt
Opinionby the Committee on the Environment, Agriculturel drocal and Regional Affairs, where
the possibility of terrorist use, not only of knowatural pathogens but also of synthetic biological
agents produced for peaceful purposes, is mentioMateover, see the Report by Social, Health and
Family Affairs Committee (9 February 2004).

273



CHAPTERIV

The O.E.C.D. has, over the years, had a relevémtimahe development of a
culture of biosecurity both on the governmental aatentific community level.
Indeed, it has indicated the importance of comntandards of safety in la¥8 and
established a Group of Experts on Biosecurity te Task Force on Biological
Resource Centres (2002). Moreover, in 2004 the @IE. International Futures
Programme (I.F.P’}%, which has been working on risk management issirese
2000, conducted a workshop orPromoting Responsible Stewardship in the
Biosciences: Avoiding Potential Abuse of Reseamotl Resourcésin Frascati,

Italy®®2

2.2. At the European level.

The first list of biological agents enacted by Eh&). goes back to 1990 in the
Directive 90/678 (followed by a Decision 18July 1994).

Regarding the export of technological material afouble use”, the
Regulation n. 1334/2000 established a regime oftrobrof exports, transfer,
brokering an transit®. It contains a list of biological and chemical agewhich are
to be subjected to strict measures of check anboamaition by Member states

before export (as indicated in Annex I).

90 See the publication of the reporBiplogical Resource Centres: Underpinning the Fatof Life
Sciences and Biotechnolog@)01, andBest Practices for Biosecurity in Biological ResmiCentres,
2007.

1 See at http://www.oecd.org/futures/long-termtedbgicalsocietalchallenges/33855561.pdf (last
visited 28th January 2013).

%92 Eor deepening the role of O.E.C.D. in biosecusge D.BSAWAYA, Biosecurity at the OECOn

B. RAPPERT, C. GOULD (EDS.), Biosecurity Origins, Transformations and PracticEsgland, 2009, p.
79 ff.

%93 Council Directive 90/679/EEC of #6November 1990 on the protection of workers frosksi
related to exposure to biological agents at woevdsth individual Directive within the meaning of
Article 16 (1) of Directive 89/391/EEC), iD.J.L 374/1990.

%4 See Regulation 1334/2000 of"2June 2000 setting up a Community regime for thetrob of
exports of dual-use items and technologyoid. L 159/2000, modified by Regulation 2432/2001 of
20" November 2001 ir0.J. L 338/2001, and by Regulation 428/2009 &f @ay 2009 inO.J. L
134/2009.
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Since 2001, the European Union started worryingualamthrax cases after
the events which happened in the United Statefiénaftermath of 9/ Such
events generated the necessity of adopting preiantemeasures in the sanitary
field, in order to protect the people from the sigk their health and security. It also
instituted a network of information for a rapid pesse to threats, a policy of
vaccination, and a cooperation in management k§f% In 2001 the Committee of
Sanitary Security was established (formed of tlghdst members of health coming
from different E.U. States), with the duty to eresuhe adequate coordination
between security and health agencies within the.,Et®J share knowledge and
information, to cooperate and approve a programihpgeparedness and response in
case of attacks with chemical and biological ag¢Bt€HAT)®®". This programme
contained four main lines of action:

(1) the establishment of an alert mechanism anbange of information;

(2) the warranty of capacities of detection andidieation of chemical and
biological agents, susceptible to be adopted tacks;

(3) the creation of a database including mediaaijtary and pharmaceutical
data that could be useful in case of attack, agseg list of national reservation of
antibiotics and vaccines (currently not yet in eeti€e), and a list of medical experts
in the hypothesis of an attack, and

(4) the elaboration of norms and codes of condodiet adopted in case of
threat.

A system of rapid alarm for signalling cases of gagation of harmful
biological agents became operative since 2002e@dRAS-BICHAT, Rapid Alert
System for Biological and Chemical Attacks and Bitsg It connected the members
of the Committee of Sanitary Security and the ccnp@ints at national level, and it

was aimed at ensuring controls and emergency resgon

%5 About the summary of all the initiatives of theUE.In the field of bioterrorism, see at
http://ec.europa.eu/health-eu/my_environment/bivotesm/index_en.htm (last visited 28th January
2013).

%8 |n reality since 1998, Decision 2119/98 (Reptember 1998 i®.J. L 268/1998) focused on the
surveillance of transmissible diseases, stressiagrhportance of monitoring infective diseases and
activating rapid responses all over Europe, aleatarg an EU network of communicable diseases.
97 See Communication from the Commission to the Cibuard the European Parliament, “On
Cooperation in the European Union on Preparednads Response to Biological and Chemical
Attacks”, COM (2003) 320," June 2003.
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Interventions in the sector of civil protection aiso relevant as a means for
ensuring sanitary security and protection fromats€® in a cooperative way among
the States.

Moreover, a Guidance document on use of medicinal productsréatment
and prophylaxis of biological agents that might hsed as weapons of

bioterrorisni %

was enacted by the European Medical Agency an@atsmittee
for Proprietary Medicinal Products (C.P.M.P.), be £.U. Commission’s request, to
describe the most used agents of bioterrorism @hdhle possible drugs that might
be useful in the case of an attack.

The Working Group on Bioterrorism was created adl (2002), together
with the establishment of (a) a Task Force with @ossion and States members
about C.B.R.N. (Chemical, Biological, Radiologiciliclear) protection, (b) a Task
Force Commission-Pharmaceutical Industries, (c) askTForce Commission-
Research chiefs, and (d) a Research and Developgaxgett Group on Countering
the Effects of Biological and Chemical Terrorismgain in 2002 the Council and
Commission, jointly, elaborated on a C.B.R.N. Tesm Programm&?® in order to
improve the cooperation in the E.U. for the prei@ntand limitation of the
consequences of terrorist threats. On the basi€.BfR.N. Programme, a E.U.
Subgroup on Lists, which focused on establishméra st of high-risk C.B.R.N.
material to be revised periodically, was created.

In 2003 the Commission drafted a Communication e Council and
Parliament about the cooperation within the E.Warding the preparation and
response in case of attacks with chemical and gicéd agents™, including all the
measures to be adopted (in pharmaceutical, pubétthy surveillance areas).

In the same year, the E.U. Strategy against pratifen of weapons of mass

destruction and their means of delivery, knowntes E.U. W.M.D. strategy, was

%%8 See Communications of the Commission COM (200%) d&f. and COM (2002) 302 def.; Council
Decision 2007/779/EC, establishing a Community Id#vbdtection Mechanism and Council Decision
establishing a Civil Protection Financial Instrurné007/162/EC).

999 EMEA/CPMP/4048/01 Guidance document on use of medicinal productstrigatment and
prophylaxis of biological agents that might be ussdweapons of bioterrorisnbondon, 28 July
2002.

910 14627/02, C.B.R.N. Programme to improve coopenaiti the European Union for preventing and
limiting the consequences of chemical, biologicadliological or nuclear terrorist threats.

911 See footnote 907.
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adopted by the European Coufi¢il The European Council reviewed it through the
adoption of New lines for action by the European Union in cotmga the
proliferation of weapons of mass destruction arertdelivery systenigDecember
2008Y*3 In addition, since 2003, W.M.D. clauses were iitgsk in all new or
renewed mixed agreements with third countries.

Then, in 2005 a Communicatidfi about the coordination of sanitary
emergency intervention and one about the estabéishrof a general rapid alert
system called “ARGUS*® for multisector crisis were enacted.

In 2007 a Green Book on Biopreparedness about riygapation in case of
biological attack™® was released, in order to introduce a proces®uéudtation for
the reduction of biological risks, and thus undwnlg the need to build up a strong
culture of awareness among scientific communitye Treen Book received over 80
responses, all of which agreed with the importanfetackling the issue of
biosecurity at the European level. Thus this indisaghe E.U.’s central role in co-
ordinating the biopreparedness of its Member Statesrding to an “all hazards”
approach, which involves the police and judiciatlies, health and civil protection
service8'".

The Commission also elaborated on a system of rakfiformation (called
“MediSys”) that assembles information about samtatand methods for treating
epidemics, even in emergency contexts. With a WBitek on health policies for the
period 2008-201%3® the Commission clarifies the need for a consiitemaof the

benefits of new technologies on health and, asdme time, a need for progressing

%1215708/03 and SN 400/03, n. 68, E.U. Strategy atiroliferation of weapons of mass destruction
(W.M.D.) adopted by the European Council offf T=cember 2003.

913 17172/08, 1% December 2008, Council Conclusions and new limesattion by the European
Union in combating the proliferation of weaponawdss destruction and their delivery systems.

14 Communication from the Commission to the Counitie European Parliament, the European
Economic and Social Committee and the Committeh@Regions on strengthening coordination on
generic preparedness planning for public healthrgemeies at the E.U. level, COM 605/2005!"28
November 2005.

915 Communication from the Commission to the Europ@amliament, the Council, the European
Economic and Social Committee and the Committe¢hef Regions - Commission provisions on
“ARGUS” general rapid alert system, COM 662/2008° Pecember 2005.

%18 Green book n. 11951/07 containing the Communina@®M 399/2007 of 11 July 2007.

%17 See Commission, Synthesis of the replies to thee@paper on bio-preparedness, SEC(2008)
2374, &' August 2008.

%18 White paper - Together for Health: A Strategic Amxh for the EU 2008-2013 {SEC(2007)
1374} {SEC(2007) 1375} {SEC(2007) 1376}, COM 6300 23" October 2007.
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in the development of measures to respond to hgaidemic risks, such as
bioterrorism.

In 2006 a Council Joint Action in support of theoBgical and Toxin
Weapons Convention was adopt€dThis is in order to promote the universality of
B.W.C. and support for implementation of the B.Wh§ States Parties.

In 2009 the Action Plan, which was put in forcesteengthen the C.B.R.N.
Programme, was enucleated by the Commis&iofit presented an “all hazard”
approach, focusing on the prevention, preparatit@tection and response against
threats, which is to be applied through cooperasioong the States, and the use of
E.U. mechanisms (such as contacting E.U. civiltemtoon, the Committee of
Sanitary Security, the European Centre for Diséaseention and Control, located
in Stockholm and instituted by Regulation 851/2004pbwever, such C.B.R.N.
Action Plan is not a legal instrument, and so timplementation of it would be
required by future instruments. The E.U. also disiabd a C.B.R.N. Advisory

Group in order to support the implementation ofAledon Plan.

2.3.In the United States of America.

The attention by the U.S.A. towards biosecurity theeatened by new
technologies can be seen since the years 19749t When the concerns over the
safe and ethical manipulation of genetic matersah@ recombinant DNA techniques
emerged at the Asilomar Confereffce

As mentioned in chapter I, in Asilomar the membarscientific community
claimed self-governance for biotechnology, andtdchf set of voluntary guidelines

that restricted recombinant DNA research to the Kitain of E. coli which was

%19 Council Joint Action 2006/184/CFSP of*®2 February 2006 in support of the Biological ancifio
Weapons Convention, in the framework of the EU t8gw@ against the Proliferation of Weapons of
Mass Destruction, in O.J. L 65/2006.

920 273/2009, 2% June 2009. See also SEC (2009) 874, Commissioifi \Biarking Document,
entitled “Bridging Security and Health: Towards tdentification of good practices in the resporse t
CBRN incidents and the security of CBR substancegcompanying the Communication of
Commission “Strengthening Chemical, Biological, Rémbical and Nuclear Security in the European
Union”.

921 5ee footnote 437.
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believed to be disabled from generations of ugéenaboratory and to be not likely
to survive in the environment.

In response to the same fears, the National InstdtiHealth established the
Recombinant DNA Advisory Committee (R.A.C.) in 1874 The R.A.C. was first
charged by the N.LLH. to develop a set of guidalifer the safe conduct of
recombinant DNA research, which were issued in 1&¥ée N.I.H. Guidelines for
Research Involving Recombinant DNA Molecul&he N.I.H. also required the
creation of an Institutional Biosafety CommitteeB(C.) at each funded research
institution.

Concerns were also raised with respect to acadieegdom and the freedom
of research, and in this regard the 1982 CorsoroR&ms enacted, followed in 1985
by the National Security Decision Directive n. 189.S.D.D. n.189). The Corson
reporf?® was drafted by the National Academy of Sciencesded by Professor
Corson, and it stated that it was not necessargdtict research and international
scientific communication, as the censorship oremcmwould have weakened U.S.
technological development. Directive £89 then, fixed the national policy for
controlling the flow of scientific and technologynformation generated in
universities and laboratories, by supporting theenmgss of scientific inquiry,
including the right to pursue and publish, with@gavernment restrictions, all the
research and placing the onus on the scientificnconity to regulate itself.

In 1989, the B.W.C. was implemented in the natiosydtem through the
United States Biological Weapons Anti-Terrorism Att

After the anthrax attacks of October 2001, Congressk a series of
legislative action¥® directed at securing potentially dangerous bi@aliagents,
including the 2001 Patriot Act, and the 2002 Publéalth Security and Bioterrorism

Preparedness and Response Act.

922 See footnote 460.

923 PANEL ON SCIENTIFIC COMMUNICATION AND NATIONAL SECURITY, NATIONAL ACADEMY OF
SCIENCES NATIONAL ACADEMY OF ENGINEERING, INSTITUTE OFMEDICINE, Scientific Communication
and National SecurityWashington, D.C., 1982.

924 NSDD-189. 21 September 1983\ ational Policy On The Transfer (Gcientific, Technical And
Engineering Information

%25 On the basis of this Act, for example, a man fibimois was sentenced on 24&eptember 2012 to
7 years and 8 months for possession of a toxirr¢@etoxin) with intent to use it as a weapon.

9° For a review of all the legislative framework abbioterrorism in the U.S.A., see ERCHARDS,
T. O'BRIEN, K.C. RATHBUN, Bioterrorism and the Use of Fear in Public Healtln The Urban
Lawyer, 34, 3, 2002, p. 685-726.
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The Patriot Act’ determines the case of “possession” of selecttagenthe
first time (Section 817), establishing the possessitandards foboona fideresearch
and requiring assurances from research institutioasno “restricted persons” could
have access to such select agent research. Thet Ratrmakes it illegal for anyone
in the United States to possess any biological tageoluding any genetically
engineered organism, for any inappropriate re%8on

The second law, the Public Health Security and érotism Preparedness
and Response A¥, adds new requirements for the listing of potéiytidangerous
biological agents and the prevention of unlawfudess to agents during transfers. It
requires that all persons possessing biologicahtager toxins deemed a threat to
public health to notify the Secretary, DepartmehtHealth and Human Services
(D.H.H.S.). The U.S. Department of Agriculture mlled for regulating toxins and
biological agents posing threats to plants and alsmThe Act also establishes
penalties for those failing to notify the propertraarities about the possession of
select agents (registered in the National SeleentgRegistryy°.

In 2004, in addition to prohibiting possession @rahsportation of material,
the U.S. restricted the use of synthesis technologyroduce one specific pathogen.
The Intelligence Reform and Terrorism Preventiont Aontains, in fact, an
amendment thatimposes severe penalties for attempts to enginegyrahesize the
smallpox virus, defined as any virus that contains more than 85 percent of the
gene sequence of variola major or variola mistot.

In the same years (2004-2005), thkeS. Congress passeithe Project
Bioshield Act®, which provided $5 billion for vaccines in caseaobioterror event,

927115 Stat. 272 (2001), signed or"aBctober 2001 and effective sinc&HRebruary 2002.

928 Two meaningful applications of the Patriot Act wdn (a) the case of a graduate student in
Connecticut, who was charged with violations of thatriot Act because he did not possess the
anthrax forbona fideresearch (he was found to own two vials of antliram a 1960 cow necropsy)
and (b) the case of a researcher at Texas Tectekdity (Dr. Thomas Butler), who was convicted of
mislabelling plague samples being shipped from saes.

%9 The Public Health Security and Bioterrorism Prepaess and Response Act of 2002 (the
Bioterrorism Act) was signed into law on"12une 2002.

90 About the U.S. legislation, see L.IBucHsBAaUM, The U.S. Public Health Response To
Bioterrorism: Need For A Stronger Legislative Apach, in Journal Of Medicine And Law, 7,
2002, p. 2-36.

%1 The Intelligence Reform and Terrorism Preventiat 8f 2004 (I.R.T.P.A.), 118 Stat. 3638, was
enacted on 17December 2004.

%32 The Project Bioshield Act, whose full name is “Ant To amend the Public Health Service Act to
provide protections and countermeasures againstichg radiological, or nuclear agents that may be
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and the Biodefense and Pandemic Vaccine and Drwgl®@ment Act (“Bioshield
2")%% cut the approval time for new drugs to hit the kearin the case of a
pandemic®*

With regards to the control of movement of pathagédiological agents, the
main regulation is the Export Administration Regiaas (E.A.R.$*>. It was enacted
to implement the 1979 Export Administration Act wiiconfers legal authority to
the President for controlling the U.S. exportsreasons of public national security.
The U.S. Department for Commerce is the actor ddtle implementing E.A.R., and
since then it has provided a list of substancesb& controlled (such as
microorganisms, viruses, bacteria, toxins) andnkeerequirements, which differ
from each State of the U.S..

While the international orders are regulated by .R.Athe internal ones
follow Select Agent Regulation (S.A.R, which was endorsed in 2005 for
implementing the Public Health Security and Biateem Preparedness and
Response Act. This results in the notification iegpl by people possessing those
agents to be more specified, the deepening theofdleH.H.S. in listing biological
agents and toxins, and the approval of the safedgisnores, the containment and
response plan to accidents developed by labs,dardo confer the certificate of
registration that has three years validity.

Regarding the preparedness and response agaitestraiizsm, the Centre for
Disease Control and Prevention (C.D.C.) has a megéuli role in alerting the
emergency'’. In 2001, it drafted a Model State Emergency He&bwers Act
(M.S.E.H.P.A.$*® and, in 2009, the United States developed theit fNational

used in a terrorist attack against the United Stdtg giving the National Institutes of Health
contracting flexibility, infrastructure improvementand expediting the scientific peer review preces
and streamlining the Food and Drug Administratioppraval process of countermeasures”
(118 Stat. 835-864), was signed ofi 2dly 2004.

3 The Biodefense and Pandemic Vaccine and Drug Bpuent Act of 2005, nicknamed “Bioshield
Two”, is the Act S. 1873/2005.

934 About the Project Bioshield | and Il, see NIAYER, Immunity For Immunizations: Tort Liability,
Biodefense, And Bioshield Ih Stanford Law Revievs9, 2007, p. 1753-1790.

95 See at http://www.bis.doc.gov/policiesandregutaiear/index.htm (last visited 28th January
2013).

93¢ See at http://www.selectagents.gov/Regulationd.fiést visited 28th January 2013).

%7 See at http://www.cdc.gov/ (last visited™28anuary 2013).

9% The Model State Emergency Health Powers Act (MISJEA.) is a proposal (21December
2001) by the Center for Law and the Public’s Headthoint venture of Georgetown University and
Johns Hopkins University, to aid America's stagidiatures in revising their public health laws to
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Health Security Stratedy’, which offers a response for cases of naturalsttss,
naturally-occurring infectious disease epidemias lioterrorism, and focuses on the
preparedness, planning, surveillance, managemembperty, protection of persons,
communication and public information. Coercive pubhealth powers can be
exercised only after the governor has declaredate sif emergency, and public
health officials can carry out examinations necgs$ar diagnosis and treatment,
and conduct isolation and quarantine when theytaiprevent a substantial risk of
transmission of infection. However, they must adhtr human rights principles,
adopting the least restrictive alternative, ance sakasures. Moreover, the C.D.C.
has the authority to control and monitor the passes use and transfer of select
agents and toxins.

The Pandemic and All Hazards Preparedness*fatnacted in 2006 to
improve the organization, direction, and utility @reparedness efforts, has
centralised federal responsibilities, and propasad national surveillance methods,
by placing the Department of Health and Human $esvi(D.H.H.S.) as the lead
agency for federal public health and medical respdie public health emergencies
covered by the National Response Plan. It also siesuon volunteers for the
oversight, through the Emergency System for AdvaRegistration of Volunteer
Health Professionals (E.S.A.R.-V.H.P.) and MediRakerve Corps (M.R.C.). The
Act establishes a new Biomedical Advanced ReseanchDevelopment Authority
(B.A.R.D.A.) within the D.H.H.S. which is chargeditiv fostering collaboration,

supporting research, and encouraging innovation.

respond to bioterrorism. For the text of the prepos see at
http://www.publichealthlaw.net/MSEHPA/MSEHPA2.pdfagt visited 28th January 2013). About
M.S.E.H.P.A. and bioethical issues linked to bimigsm, with reference to the U.S, see J.D.
MORENQ, Bioethics And Bioterrorismin B. STEINBOCK (ED.), The Oxford Handbook Of Bioethjcs
New York, 2007, p. 721 ff.

99 See at http://www.phe.gov/Preparedness/plannitiudeity/nhss/strategy/Pages/default.aspx (last
visited 29th January 2013).

%0 The Pandemic and All-Hazards Preparedness Act.KPPAA.), Public Law No. 109-417, was
signed on 28 December 2006.
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2.4. In the United Kingdom.

The U.K’s attention on bioterrorism began in 200id aintensified after
London bombings on™7July 2005.

In general, the current legislation in the U.K. relation to terrorism is
represented by the 2000 Regulation of InvestigatBowers Act', the 2000
Terrorism Act*’, the 2001 Anti-Terrorism, Crime and Security #&t the 2005
Prevention of Terrorism A, the 2006 Terrorism A%, and the 2008 Counter
Terrorism Act*®. With regards to emergency response to healttathiréhe 1984
Public Health (Control of Diseases) Attand the 2004 Civil Contingencies At
and could be applied.

In response to the threat of bioterrorism, sectid® of the 2001 Anti-
terrorism, Crime and Security Act, concerning thé¢sé of noxious substances or
things to cause harm and intimidate”, indicates #aaperson who takes any action
which involves the use of a noxious substancel@ratoxious thing; has or is likely
to have an effect falling within subsection (2); arsddesigned to influence the
government or to intimidate the public or a sectadrthe publi® is charged with a
crime Subsection (2) refers to action thaauses serious violence against a person
anywhere in the world; causes serious damage td oFapersonal property
anywhere in the world; endangers human life or tesaa serious risk to the health
or safety of the public or a section of the pubticinduces in members of the public
the fear that the action is likely to endanger tHaies or create a serious risk to
their health or safety.

Part 6 of the same 2001 Anti-terrorism, Crime amdusity Act amends the
Biological Weapons Act 1974, which gave applicatiorB.W.C.. Section 43 states
that «@ person shall not transfer any biological agenttoxin to another person or

%41 With regards to the U.K. legislations, see at:Hitpvw.legislation.gov.uk (last visited 2&anuary
2013). The Regulation of Investigatory Powers ABO@ (R.I.P. or R.I.P.A.) was approved orf"28
July 2000.

%42 The Terrorism Act was approved on™2iuly 2000.

%3 The Anti-terrorism, Crime and Security Act cam@iforce on 1% December 2001.

%4 The Prevention of Terrorism Act was approved ofi March 2005.

%5 The Terrorism Act was approved orf"3@arch 2006.

%6 The Counter Terrorism Act was approved off R®&vember 2008.

%7The Public Health (Control of Diseases) Act wagraped on 26 June 1984.

%8 The Civil Contingencies Act was approved off NMdvember 2004.
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enter into an agreement to do so, or make arrangesnender which another person
transfers any biological agent or toxin or entergoi an agreement with a third
person to do sg if these biological agents are not used for eea@urposes. Part 7
concerns the security of pathogens and toxins wbailld be used foran act of
terrorism to endanger life or cause serious harnintmnan health (section 58)For
those who keep or use such substances, the foljoduties are provided: (1) the
duty of notification to the Secretary of State efany dangerous substance is kept
or used, (2) the duty of notifying, on demand, ploéce about the security provisions
for those substances, (3) the duty to identifyhimitone month of the service of the
notice, those having access to such substancese e substances are kept or the
building and site where are located, and (4) thg thugive directions to disposal of
such substances by others. These measures arepasgechby powers of entry and
search warrants, and offences relating to the #gcaf pathogens and toxins.
Schedule 5 of the Act sets out a list of pathogert toxins that are covered by the
Act®®. The Secretary of State has the possibility t@moithe list to include further
pathogens or toxins if suspected of being usedbfoterrorisn?>®. He could also
specify the manner and time in which the substanuest be disposed of (sec. 63),
and prevent a particular individual from havingessto the substance (sec. 64).

The 2002 Export Control Att" also allows the Secretary of State to make
provision for the imposition of transfer controisrielation to suspected technology,
but he cannot make a control order which has tliecebf interfering with the
communication of information in the ordinary couddescientific research.

With regards to preparedness and response to ftmiogen, the Cabinet Office
(aimed at co-ordinating the operation of governnepartment§?) deals with the
so-called “U.K. Resilience” by indicating two areasthin it: the “Emergency
Preparedness” and the “Emergency Response and &g6¥, which are governed
in part by the 2004 Civil Contingencies Act.

99 About the list, see at http://www.nactso.gov.uki@®fRisks/PathogensToxins.aspx (last visited
28" January 2013).

90 See also The Security of Pathogens and Toxinsefffians to Dangerous Substances) Regulations
2002 (S.I. 2002/1281).

%1 The Export Control Act was approved ori"24ily 2002.

%2 5ee at http://www.cabinetoffice.gov.uk/about-cabioffice.aspx (last visited #&January 2013).
%335ee at http://www.cabinetoffice.gov.uk/ukresitieraspx (last visited January 2013).
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The general responsibility of counter-terrorism gtahning and organization
in emergencies is vested on the Home Offit&he U.K. Government has published
its strategy for countering international terrorisfnamed CONSENT) in the
document Pursue Prevent Protect Prepare: The United Kingdoi8trategy for
Countering International Terroristi>>, where a reference to “Chemical, biological,
radiological and nuclear weapons, and explosivegjiven in Part 2. The CONSENT
strategy is overseen at a Ministerial level by @abinet Committee on National
Security, International Relations and Developmé&hS(1.D.), chaired by the Prime
Minister, and by the Home Secretary as the leaddWinfor counter-terrorism, and
it involves the heads of the security and inteliicee agencies, the police, and Armed
Forces. Other public authorities are also involv&a;h as the Cabinet Office, the
Joint Terrorism Analysis Centre, the AssociatiorCaiief Police Officers and Local
Authorities.

In relation to health implications, the Health Raiion Agency®, created
under the 2004 Health Protection Agency ‘AGtplays a role in bioterrorism
responses®. The Agency is articulated into three researchtresnthe Centre for
Emergency Preparedness and Response, the Cenltnéefctions, and the Centre for
Radiation, Chemical and Environmental Hazards. layss are also under a general
duty to report incidences of communicable or infect diseases (under the 1984
Public Health (Control of Disease) AS). A surveillance strategy is also in place

which provides the examination, hospitalization aedention of an individual who

%4 See at http://www.homeoffice.gov.uk/counter-teimv (last visited 28 January 2013).

95 See at http://webarchive.nationalarchives.govQki®418065544/http://security.homeoffice.gov.
uk/news-publications/publication-search/contestiestastrategy/contest-strategy-2009?view=Binary
(last visited 28 January 2013).

6 See at http://www.hpa.org.uk/ (last visited"Z@nuary 2013).

%7The Health Protection Agency Act was approved 3 2uly 2004.

%8 See C.B.R.N. Incidents: Clinical Management and HealttProtection (at
http://www.hpa.org.uk/web/HPAwebFile/HPAweb _C/1193877166, last visited 28 January
2013). See als&.B.R.N. incidents: clinical management & healttotpction Biological incident
action guide at (http://www.hpa.org.uk/web/HPAwebFile/HPAw&H1194947377166, last visited
28" January 2013). About vaccination against smallpox, see
http://www.dh.gov.uk/dr_consum_dh/groups/dh_digisskets/@dh/@en/documents/digitalasset/dh_4
083964.pdf (last visited _QLBJanuary 2013).

%9 See also now the Health Protection (NotificatiBepulations 2010.
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has or is suspected to have a listed diseasehamgdulations extend to measures to
be taken when dealing with people who have dieghfsach diseas&¥.

2.5.1n Italy.

In Italy, specific norms are not in place with regg@to bioterrorism attack,
except the Law that ratifies the B.W’E. There are only references to terrorism
(such as in the Law n. 438/2001 and Law n. 155/20608ing from the Law Decree
n. 144/2005 and giving application to the CouncitarRework Decision
2002/475/JHA on combating terrorism) and singlecgse of legislation and
administrative acts dealing with the issue.

With regards to the criminal area, it should beedothat new norms are
provided in Criminal Code about the possessionmaistdise of biological agents, and
it is aimed at prosecuting whose give instructiaisout the preparation and
utilization of dangerous chemical or batteriologjisabstances (art. 27quinquies
Criminal Code).

With reference to the handling and use of dualmaterials, a general system
of authorization is chosé¥f: the control of the import, export and transiteifs upon
the Ministry of Productive Activities (Departmenarfthe Internationalization). A
Decree of Ministry for Productive Activities {4August 2003) has classified and
listed the kind of dual use products exportable redState to which the export is
allowed, through a general national authorization.

Furthermore, the National Committee for Biosafddyptechnology and Life
Sciences has been created and, within it, a Workangup for Biosafety and
Bioterrorism, which has the purpose of enactingade of conduct for the dual use
product§®? Such Code has been released in 2010, and it reeads that (1) a

%0 See A. McCormick, The Notification of Infectious Diseases in Englaadd Wales,

Communicable Diseases Report, 3, 2, R19-R25, at
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1208333613 (last visited 8 January
2013).

%l See Law 618/1974 that ratifies B.W.C..

%2g5ee Law 185/1990, as integrated by the Legisldiseree 96/2003.

%3 CoMITATO NAZIONALE PER LA BIOSICUREZZA LE BIOTECNOLOGIE E LE SCIENZE DELLA VITA,
Codice di Condotta per la Biosicurezza 15" June 2010, at
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culture of responsibility and awareness should deslbped among scientists about
the risks connected with their research, (2) lafooies of high risk should be
monitored and controlled, (3) the Ministry of Hdmland Agriculture should
authorize detention and importation of agents, gldgrammes of formation and
education of scientists should be pursued, andpéjicipation at international
networks for biosecurity is essential.

The control of laboratories has a central imporani order to ensure the
safety of research. laboratories that respect ltlads Good Practice” will receive a
certificate of conformity by the Ministry of Heafflf. Moreover, a system of control
and inspection of those centres has been sA&péul each centre the level of risk
should be determined (from 1 to 4) and, on thesbakit, the type of containment is
taken.

Specific norms related to food protecti®h water protectiott’,
environmental protectiof®, all establishing systems of traceability, contesid
compliance.

With reference to response measures, in 2001 aokejuidelines as
“Emergency National Plan against biological, cherhiaad radiological terrorist
attacks has been drafted by Ministry of Health and Minysbdf Inner Affairs. In the
light of a bioterrorist attack, a Crisis Unity shduntervene, along with some
Centres for Counselling and Support in all natioteatitory. Regional and local
entities should be involved as well. For the Raplért System, a Police Unity for
Health Protection (within the police body of “Cairabri”) has been chosen as the
National Contact Point. Military Specialized foramsist intervene in case of attack

and work in collaboration with civilian Authoritiehen, police, civilian authorities

http://www.governo.it/biotecnologie/documenti/Caddimondotta_biosicurezza.pdf (last visited 28th
January 2013).

%4 See Decree"™July 1997 and Legislative Decree n. 206/2001. Alangerous substances and
how to treat them in labs, see Legislative Decre1/2008.

%5 See Legislative Decree n. 50/2007.

%% n line with the E.U. Directives 2004/1/CE, 2003/CE and 2004/19/CE, a system of notification,
traceability and labelling of food (with the rad&the Ministry of Health and Local Sanitary Agessi
for the compliance) has been articulated.

%7 See Document of the National Institute of HeaRapporti ISTISAN, 05/4, 2005, on Safety of
water system.

%8 The National Institute of Health (Istituto Naz#de di Sanita) has the function of evaluating the
risk for human health and the environment, indimatmeasures to take for the management and
reduction of risks and also controlling and insperthe respect of them.
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and health bodies are involved in response to lmiem, and they are coordinated
and supported by the National Centre for Diseasesetion and Contrdi®.

Moreover, according to theNational Defence Program - Health Sector
measures of risk contention are presented. Twdr&emave to deal with clinic
management of the crisis and for coordination ofasoees: the “Spallanzani”
Hospital in Rome and the “Sacco” Hospital in Milavhile the Institute of Health
must deal with the assessment of the prophyldeoticapeutic measures and the rapid

identification of the relevant biological agents.

3. A Constitutional Frame for Dealing with Biosecuragpd Bioterrorism.

It has been demonstrated thus far that variousmatiave, at different levels,
put in place some regulations against bioterrori$hre aforementioned legal rules
pertain to the following field&"

(1) Criminal law: bioterrorism as a crime and tleenfulation of sanctions
against bioterrorists for possession, manufactrelistribution of bioweapons; the
“goods” that are protected by this type of norms pinysical integrity, life, health,
public security, constitutional (national and im&ional) order and economic goods
as welf":;

(2) Public health (and medical) law: norms for @meyginess in case of
bioterrorist act and response, addressed to phbatth community such as hospitals,
laboratory network, medical doctors, health pratesas, forensic scientists (norms
concerning data collection, control of people, sasHor quarantines, and control of

property, such as for decontamination of faciljties

%9 See Law n. 138/2004 (for the National Centre faseBses Prevention and Control, see
http://www.ccm-network.it).

90'See D.PFIDLER, Legal Issues Surrounding Public Health Emergendie®ublic Health Reports,
2,116, 2001, p. 79-86.

"1 For instance, Spanish criminal code is very megfoinin this regard, presenting, beyond crimes
about genetic sphere, specific crimes against tbdygtion of biological weapons through genetic
engineering (see art. 160.1 which refers only tddgical elements that have genetically manipulated
material, and are used as bioweapons). See alsa6érand 567 about fabrication, commercialization
and traffic of biological and chemical weapons. Harther details, see J.LDE LA CUESTA
ARZAMENDI, Armas biolégicas o exterminadoras e ingenierinéiga: perspectiva juridico-penaih
C.M. ROMEO CASABONA (ED.), Genética e Derecho Penal. Previsiones en el Co#igaal Espafiol
de 1995 Granada, 2001, p. 239-265.
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(3) Emergency management law: norms for preparedaad response to
emergency situations;

(4) National security law: rules for law enforcerh@@mmunities, such as
police, customs agents, governments, and so oh, regards to the controlling of
transfer and movements of dangerous biological tagand toxins, the prevention
and the response to bioterrorist attacks.

In order to evaluate the regulatory landscape daftebiorism and, in
particular, its applicability to synthetic biologgnd risks to biosecurity, it is
necessary to consider the constitutional frame shauld be taken into account by
any regulation. For developing a proper set of sulesupport the idea that the
Constitutions (meant, in a broad sense, as albilleof fundamental rights that are
settled at the highest level of the hierarchy afrses of law, or as the set of human
rights that are part of the constitutional — even mritten- tradition) ought to be at
the basis of any other regulation, from the stajukevel up to the level of the codes

of conduct.

3.1. The Right to Security and its Relationship witthétRights and Freedoms:
Proportionality and Reasonableness.

When discussing about bioterrorism and biosecutlitg, question lies in the
type of rights that needed to be considered andntathod in which to shape a
constitutional frame to address them.

Fundamentally, the regulation against bioterrorigims to protect human
health of populations (in the form of life and igtity of single individuals belonging
to the community), to the point that it could b&amaal to conceive the existence of a

072

“right to security”’“, which entails that all these aspects of publialtheare to be

safeguarded. In this area, it is evident that itjiet to security acquires a legal status

721t is worth mentioning that after Hobbes's worke tnotion of security and the State’s role of
ensuring it had a meaningful value. In the FrendtlBration of the Rights of Men and Citizen
(1789), the right to security was mentioned astarahand inalienable right, together with freedom,
property and resistance to oppression (art. 2). these aspects, see TFROSINI |l diritto
costituzionale alla sicurezzan T.FROSINI(ED.), Teoremi e problemi di diritto costituzionalglilano,
2008, p. 495 ff.
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that is 4 part autonomous — as a right to a protected texise, indispensable for
the enjoyment of other rights vested into the stibjeand in part indirect, in the
sense that it is complementary to other rights,asa need rooted in the notion of
quality and wellbeing of individual and collectilige. Therefore, security can be
qualified as a good intrinsically linked to lifehysical integrity, well being, quality
of existence and dignity of person. From this,omes out that it can be recognised
as a right vested upon the State, in the form tr@st to guarantee a situation of
social peace, and as a right vested upon each icha# as a right to a protected
existence, indispensable for enjoying other rights»’"2

So, in deciding how to regulate bioterrorism, palblealth and security needs
are central in both the prevention and responsegshaut the very core issue is
whether such rights to health and security shouéval over other rights and the
need to “suspend” them for security reasons. Indeedhe light of a bioterrorist
attack, the tendency to make security overcome athgr rights is strong. The
relationship between security and other rightsriarinal” conditions would be one
of “cohabitation” among the rights. Here, secuntpuld have to promote other
rights and be at the basis of the enjoyment of tberat least be complementary to
them. In “emergency” conditions, instead, like tbee of bioterrorism, such a
relationship risks becoming one in which only ségwsurvives and other rights are
suppressed.

For instance, the imposition of vaccines and quaranfor bioterrorism
prevention risks to suppress the individual rightdéfusal of treatments. The manner
in which to manage to relate public health needs mdividual right to health

(whose protection entails self-determination anel tight to refusal of treatments)

93 T. FrosINI, work cit, p. 1. Such right is mentioned in Latin Ameridaanstitutions and in some
European ones, such as Finnish, Spanish, Swiskigeese ones, where the right to security is linked
to freedom. Symptomatic is also E.C.H.R., art.t&tiisg the same connection between freedom and
security. Moreover, the reference to the rightdousity can be found in some judicial decisionghsu
as the decision n. 15/1982 of the Italian Constihal Court, and the decisions of the U.S. Supreme
Court in the case dforematsu v. United Stat€823 U.S. 214 (1944)) where the Executive Order
9066, which ordered Japanese Americans into intentroamps during World War Il regardless of
citizenship, was considered constitutional for sigueasons; case oHirabayashi v. United States
(320 U.S. 81 (1943)), together with the ruling he tcase ofrasui v. United State@20 U.S. 115
(1943)), where the Court stated that the applicatibcurfews against members of a minority group
were constitutional when the nation was at war withcountry from which that group originated.
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must be dealt with, while keeping in mind that,Jasathan Mann says, human rights
and health are not conflicting goals aneextricably linked®”*,

Moreover, security reasons could be used to dfieefreedom of scientific
research. Indeed, the freedom to investigate smsees that could provoke a
malevolent use (even for bioterrorism, such asamebeabout synthetic biology)
could be suppressed in the name of protecting ggcur

So, in presence of the risks of bioterrorism, tiead would be for security to
be the dominant value that justifies the “sacrgicef other human rights and
freedoms. In fact,tkere is reason to think that as a general mattetimes of crisis,
we will overestimate our security needs and distdbe value of liberty’”>. This
view, though, would alter the set of human rightd,an my opinion, as affirmed by
more authoritative authot$, even in emergency situations, human rights cahaot
suppressed. Eventual limitations of rights couldadmitted because of security, but
not up to the point of “deleting” some rights amwever, on the basis of some
rules. The principle of proportionality and of reaableness seem the most suitable
ones to be recalled here. They should be used riewing the balance between
security and other rights, such as the individightrto health and the freedom of
scientific research that are at stake in cases iaterorism. The principle of
proportionality allows a limitation of rights foemporary periods, for necessity
reasons, and using the least restrictive meansldorg it. In this way, the “core
nucleus” of rights is never suppressed and itdditimns are established in a way that
IS proportionate to the aim to be pursued (i.e.ptgmting security). The
reasonableness, then, must guide the balance betweposes and means, tools,
time, methods to adop.

In doing so, security cannot become an instrumentldgitimising public
powers to suppress any right. Instead, it shoulthbant as a right that is not merely
limited to integrity (as a right tbabeas corpysbut as a pre-condition of other rights

974 3. MANN ET AL., Health and Human Rights. A readédew York, 1999, quoted by G.ANNAS,
Bioterrorism, Public Health and Human Rightis Health Affairs 21, 6, p. 94-97.

95D, CoLE, Enemy Aliensin Stanford Law Revievb4, 2002, p. 953-955.

976 See, among the many, BONETTI, Terrorismo, emergenza e costituzioni democrati@sogna,
2006, p. 79 ff; V.BALDINI (ED.), Sicurezza e stato di diritto: problematiche cogiitunali, Cassino,
2005.

77 About proportionality and reasonableness, seelR. [iritti e argomenti. Il bilanciamento degli
interessi nella giurisprudenza costituzionalilano, 1992; F.MODUGNO, | «nuovi diritti» nella
giurisprudenza costituziongl&orino, 1995.
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or a complementary one, which must proceed togethién others. Even in
conditions of emergency it can never annul othgdnts, but only limit them for short
periods of time in a proportioned and balanced redffh As Ridola says, the
growing needs of security, in relationship to neghinologies as well, must find
«orienteering lines in the constitutional fram&’. «Rather than being competing

goals, human rights and national security are iotfeomplementasy’’.

3.2. The Balance between Security and the Individugh®o Health.

In a concrete sense, the balance between secubtiphealth and the
individual right to refusal of treatments (includedccines for contagious diseases
determined by biological agents) ought to be dansuch a way topermit public
health officials to quarantine individuals who haaeserious communicable disease
who either cannot or will not accept treatment ifioor agree to stay in their home,
and who threaten to infect others with it [...].dEvthen, however, we require public
officials to use the “least restrictive alternativand resort to quarantine only after
other interventions, such as directly observedapgr have failes™". In this way,
individual consent to treatments should always bked in principle, but when
compulsory treatments are required, they shouldovol the principle of
proportionality, so that the absence of asking enhsan be imposed only in a state
of necessity and emergency, to people that ardyrel&ngerous (i.e., pose a
significant risk of transmission of disease), faemporary time and provided that it

98 About the balance of security right with othersg sM. RuoToLo, La sicurezza nel gioco del
bilanciamento text of the paper presented at the Conferencelivdrsi volti della sicurezza»,
Universita degli Studi di Milano — Bicocca™ 4une 2009. See also, BaRAK, Lectio magistralisl
diritti umani in tempi di terrorismo. Il punto diista del giudice in S. Moccla (ED.), | diritti
fondamentali della persona ala prova dell'emergenkidi del Convegno tenutosi presso I'Universita
di Roma “La Sapienza”,"6December 2007, Napoli, 2009, p. 39 ff.

9% p_RIDOLA, Liberta e diritti nello sviluppo storico del costitionalismo in P. RDOLA, R. NANIA
(EDS.), | diritti costituzionali Torino, 2006, vol. I, p. 143.

980 \W.W. BURKE-WHITE, Human Rights and National Security: The Strategicréation, in Harvard
Human Rights Journall,7, 2004, p. 249-280, here p. 254.

%1 G.J. ANNAS, Legal Aspects of Bioterrorismin S. SANDY SANBAR (ED.), Legal Medicine
Philadelphia, 2007, p. 684.
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is shaped as the least restrictive possiBffftyMoreover, they should never trump the
respect of human dignity, as stated in the Itaianstitution.

In the situation of bioterrorism, therefore, pubhealth powers should be
exercised without suppressing civil liberties, dhd principle of proportionality is

very apt for indicating how to balance the diffdraghts at stake.

3.3. Security and the Freedom of Scientific Resear@ms@rship or Publication?,

and Other Means for a Balance.

Looking at the relationship between public hea#tbisity and the freedom of
scientific research, in this case the principlepadportionality and reasonableness
should be adopted as well.

Scientific research and discoveries could have hdreffects, because they
could be used for bioterrorist purposes. Therefibre need to find how and where to
draw the line among admitted research must be fiXexd previously mentioned,
theoretically the research as such cannot be linmiat the spread of it (so, the issue
of communication and publication of the resultsregearch) should be confronted
with security needs. In the case of bioterrorismywéver, the distinction between
research and its products is not so clear becatese a& “mere” discovery could be
interesting for a bioterrori€f. This touches the core of “dual use dilemma”. bje
considering that science could be used for malevade benevolent purposes, the
question now lies in the method to control its whfbn. Is there a need to apply
censorship or open access, in the light that theesdiscoveries that could generate
bioweapons could also produce drugs and medicines?

For instance, in the case of the accidental praocluodf a superstrain of
mousepox by Australian scientists, they decidedublish their research in the

%2 See L.O.GOSTIN, Public Health Law: Power, Duty, RestrairBerkeley, 2000, p. 213-216. See
also J.GHODGE, Bioterrorism Law and Policy: Critical Choices in Blic Health in The Journal of
Law, Medicine & Ethics30, 2002, p. 254-261.

983 See ERINDSKOPFPARKER, L. GIELOW JACOBS, Government Controls of Information and Scientific
Inquiry, in Biosecurity And Bioterrorism: Biodefense Stratelgsactice, And Sciencd,, 2, 2003, p.
92.
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Journal of Virology®* and later in theU.S. New ScientiSt® reported the same
experiment. This was just one case that gave aghd issue of the regulation of
scientific research in comparison to security neddge same happened with the
publication of polio virus strain and 1918 influengirus strain, and more recently
with the case of the possible publication of 5 aons to the virus of influenza
H5N1, that have been produced at the Erasmus Me@mater in Rotterdam, and
with analogous research conducted by Yoshihiro Kdaaat the University of
Wisconsin®®.

According to one position, the publication could u=eful in order to make
the people know of the existence of bioweapons thed risks, and in order to
prepare an adequate response to bioterrorism.igrvibw, censorship would limit
research and would represent an infringement tofrbedom of researcf/. On
others’ perspective, censorship would be a betf#iowm, as the spread of such
“sensitive” information that could be misused bylevalent people is a danger in
itself’®,

As Selgelid states,sgientific openness and the progress of medicingema

but security matters, too. There is no reason t@ gibsolute priority to the former

94 R.J.JACKSON, A.J. RAMSAY, C.D. CHRISTENSEN ET AL., Expression of Mouse Interleukin-4 by a
Recombinant Ectromelia Virus Suppresses Cytolyimphocyte Responses and Overcomes Genetic
Resistance to Mousepadr, Journal of Virology,75, 3, 2001, p. 1205-1210.

%5 D. MACKENZIE, U.S. Develops Lethal New Virusés,New Scientist Online New&9" October
2003, at http://www.newscientist.com/hottopics/brobrism/bioterrorism.jsp?id=ns99994318 (last
visited 28" January 2013).

%% |n 2001 at the annual conference of theropean Scientific Working Group on Influenzme
scientist from the Erasmus Medical Center of Rdter, Ron Fouchier, announced to have been
capable of modifying the genetic code of virus H5Mhd thus obtaining a very dangerous virus.
Analogous research was being done in the Univerdityisconsin. The two studies about H5N1
should have had to be publishedScienceandNature,but the U.S. National Science Advisory Board
for Biosecurity (N.S.A.B.B.) intervened for blockjrthe publication. The National Institutes of Hhalt
stated that they needed to review the studies skedathe authors to select some of their results an
methods (see at http://www.nih.gov/news/healtHz6éd/od-20.htm, last visited $&anuary 2013).
Then, the authors opted for a suspension of thégation for 60 days and for an international forum
to discuss about the issue. In the end, the N.SBA.Bpproved the publication, provided that some
guidelines were followed (see BUTLER, H. LEDFORD, U.S. biosecurity board revises stance on
mutant-flu studiesDecision comes one day after release of new guigelfor dual-use researcm
Nature, 30" March 2012). In may 2012, Yoshihiro Kawaoka pui#is its study.

%7 See T.TREVAN, Do not censor science in the name of bioseguiritNature 486, 295, 2% June
2012,

%8 About the history of censorship, seeNBARTIN, Science: contemporary censorship D. JONES
(eD.), Censorship: A World Encyclopediegl. 4, London, 2001, p. 2167-2170.
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over the latter; rather, a balance must be struekween the twe>, and such
balance must be done, according to him, througlevaluation of potential (but
tangible and not merely imagined) harms and (tdepipotential benefits. If the
harms outweigh benefits, it would be better to fapt censorship. Otherwise, the
open access could be admitted. Of course, suctsiigmocould be criticized in the
sense that, in a context of an uncertainty abonétits and harms as the one of new
technologies, it is difficult to imagine what thertevolent and malevolent effects of
it could be, and so the cases for censorship abtication are vague and fuzzy to
determine and it would leave the place to arbitess. Nevertheless, it seems to me
that this solution is the most rational one and rinest proper for respecting the
proportionality and reasonableness principles. tBe, restriction of freedom of
research for security reasons should be shapedaftellya balance between benefits
and harms, in presence of real threats and whesr atternatives do not occur for
protecting security. Such position of “reasonab@abce” between benefits and
harms looks like a utilitarian one, from the ethipaint of view, following a cost-
benefits scheme, and it certainly is. However,aih cohabit with other views, as
Miller and Selgelid explain. The balance to pursar be framed in utilitarian terms,
in deontological ones (balancing the right to freguiry against rights to security
and health), and according to virtue ethics as*Well

Such balance seems to be applied in the case ofedearch about the
mutation of virus H5N1. Indeed, after the big debabout censorship or publication
of the results of the study, the publication waséigd. Such an evaluation between
benefits and risks led to prefer the spread of kedge, in order to allow researchers
to have access of data for realising methods ftifig against HSN1. However, a
narrow censorship of some methods that were addptectaching the results was
applied®*.

Beyond the aspect of censorship or publicationestarch results, there are
other ways to balance the freedom of research thighright to security, without

hindering progress and studies and at the samepiotecting public health. This

99 M.J. SELGELID, A Tale of Two Studies. Ethics, Bioterrorism, and @ensorship of Sciencin
Hastings Center Repqr87, 3, 2007, p. 40.

990 M.J. SELGELID, S. MILLER, Ethical and Philosophical Consideration of the Dusle Dilemma in
the Biological Science# Sci Eng Ethics13, 2007, p. 523-580.

%1 See BITORIAL, Publishing Risky Researcim Nature,485, 5, ¥ May 2012.
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can be achieved through the establishment of cenwaesearch, through a periodic
assessment of how research is going on and ofcaiasemeasures, the screening of
orders of biological materials by scientists orestheople working in the area (such
as DIY members), the control of access, transpletexport of “sensitive” materials
(such as some virus strains), the registrationtaadicensing of facilities that work
with pathogens, and the screening of laboratorgqrerei®

4. Analysis of the Regulation against Bioterrorism i@ Basis of the Constitutional
Frame and in its Applicability to Synthetic Biology

From the regulatory “landscape” individuated abatethe international,
European and national level, it follows that thestdutional frame that should be
taken into account is, more or less, respected) gsww®me gaps remain.

All the mentioned regulations try to limit the spdeby State and non State
actors of organisms, genetic elements and toxiasthve already been defined as
hazardous, but there are no references or vely Attention to the possibility of
creating new genetic agents and biological weaplbosgh synthetic biology. The
definitions of biological agents, toxins and geaetiements are quite the same in the
international, European and national legislature.aresult, a sort of harmonization
and common standard has been reached.

However, the possibility of extending those regolad to synthetic biology is
not so automatic. For instance, the B.W.C. referagents that are obtained by
chemical synthesis, and in doing so, it seems ¢o€c’ the developments of genetic
modification and the creation of artificial life fos as wef®, as the Additional
Understanding of art. Llexplains. The B.W.C., indeedurequivocally covers all
microbial or other biological agents or toxins, oatlly or artificially created or
altered, as well as their components, whatever thiegin or method of production

However, such a chemical synthesis must lead tprbguction of already controlled

%92 See J.BTUCKER, Biosecurity: Limiting Terrorist Access to Deadly tRagens United States
Institute of Peace, Peaceworks n. 52, WashingtoB,, Dovember 2003, p. 28 ff.

93 A. KELLE, Synthetic biology and biosecurity awareness in Barovienna, 2007, p. 5, at
http://www.synthetibiologysafe.eu/uploads///pdf/8yeaticbiologysafe-
Biosecurity_awareness_in_Europe_Kelle.pdf (lasteds28" January 2013).
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toxins and agents or, at least, to agents havistrueture that is identical to, or
similar to the one of known agents. So, only orpetgf synthetic biology seems to
be included (the one of re-designing biologicalistres). It should be noted that it
is not the one working with DNA sequences that ctmtenovel organisms, toxins

and pathogens. The same provisions are given bydiséalia Group, whose rules

cover genetically-modified organisms that contaicleic acid sequences coding for
the toxins in the list (not coding for new ones).

Other problematic “extensions” to synthetic biologyuld be individuated
again in the B.W.C. provisions, where the Conventefers only to malevolent use
of bioweapons by States, not mentioning non stat®rs such as the “lone
operators” or “biohackers” or bioterrorists notdrjing to States. Such imprecision
is problematic with regards to synthetic biologyhieh is becoming a field where
private enterprises have a meaningful role andStées usually do not have enough
measures for effective oversight of the progreshefre®.

Moreover, synthetic biology challenges the Comantin the part in which
B.W.C. focuses only to control of the materialsth@ut quoting the control to the
access to information and knowledge.

Then, the U.N. Resolution 1540/2004 does not contaly reference to
materials obtained through DNA technologies and imadation (genetic
engineering), and so synthetic biology could ngtadg@resent, regulated by it.

In the Council of Europe, the openness to changssrmined by new
technologies and by the development of biology gedetics is mentioned within
biosecurity regulations, but it is a vague refeeenc

With regards to E.U. regulation, it can be obsened toxins are not covered
by the routine epidemiological surveillance and #wly warning and response
system provided by the Decision 2119/98 (that demlky with communicable
diseases). Moreover, some new agents could bedirdeal but they would not be
covered by legislation. The model of preparednessrasponse is in line with the
constitutional frame and with the suggested balaiagghts. However, this model
should be implemented with (a) a system of licepsfor the possession of
instruments used in biological research and a trggtd people working within the

%4 See, at this regard, Germany's observation withamds to art. 4 at the™6Conference
(BWC/Conf.VI/WP.2, 2006).
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biodefence usage of synthetic biology, (b) therdedin of criteria for the publication
of data on highly pathogenic viruses or toxic agettMember State and E.U. level,
and (c) the creation of a centralised databaseast lat E.U. level, or preferably at
international level, where all DNA synthesisers Vdobe registered by competent
Authorities®>. Moreover, the Database DirectiVeshould be applied for regulating
databases where sequences of DNA for synthesscerened.

Looking at the U.S.A. model, it could be observdthttthe Export
Administration Regulation and Select Agent Regualatcontemplate the awareness
that DNA could be modified for creating toxins dher hazardous biological agents
or the hypothesis that GMOs contain genetic seqgemarrying on pathogenic
features. However, such regulations aim to coriddA sequences that are modified
to be malevolent, provided they are similar to #heady existing and controlled
organisms and toxins. As highlighted in the presisactions, this entails that a lot of
fields within synthetic biology are not covered topst of U.S. legislation. The only
exception is the Patriot Act, which carries withciiminal and civil penalties for
those who possess biological agents that cannojusidied for prophylactic,
protective, or peaceful purpose, regardless of kdreta biological sample is
synthetic, occurs naturally, is infectious, or isedect agent.

It is clear that in the U.S. the attention to bicdesm and biosecurity seems
to be higher than in Europe and it certainly desii®m the Anthrax attacks that
made the U.S. very afraid of the risk. Yet, a dert@egligence in respecting the
balance between security and health seems to berrm M.S.E.H.P.A.. It has been
defined as a “draconian law”, as criminal sanctians provided for people who
refuse to stay in quarantine. This is on the baskia written directive by a public
health official where a person can be quarantinefdre a hearing must be held.
However, there is a certain vagueness about st@sdar quarantine, thus allowing
for the arbitrary use of force and the permittinig paiblic health authorities to
quarantine anyone who refuses to be examined atettefor whatever reasth In

these provisions, a proper balance between pubhdthh needs and individual right

95 See E.G.E., Opinion n. 25, cit., Recommendatior®s ©0, 11, 12, 13, 14, 15.

%8 Directive 96/9/EC of 1'1 March 1996, on the legal protection of databas€s.J. L 77/1996.

%7 For this criticism, see G.ANNAS, Bioterrorism, Public Health, And Civil Libertiesn New
England Journal of Medicin®46, 17, 28 April 2002, p. 1337-1342.
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to health (and refusal) would be absent. It is appate to note here that, as the
Justice Robert Jackson (in the U.S. Supreme Cdudustice) said, that the fight
against terrorism cannot be separated from hunggatstiand €onstitution is not a
suicide pact®™®

In the U.K. a reference to the international listgpathogens and biological
agents is chosen, but there is an “open door” ecatimissibility of synthetic agents
as well. This is visible in the part of legislatiamere the Secretary of State is vested
with the possibility to extend the list to includerther pathogens or toxins if
suspected of being used for bioterrorism.

In Italy, no references to synthetic biology aredmaexcept in theCode of
Conduct promulgated by the National Committee for Biosgfdiotechnology and
Life Sciences. In this Code, there is the recomragod to monitor the production of
substances obtained by a synthetic organismsyfdhe not equivalent to the known
ones, and to forbid research on synthetic organisimsn they can be covered by
prohibitions that are stated in B.W.C.. Moreovdre tdrafting of guidelines by
journals about publication of results of reseaitwt tould be “dual use” should be
boosted.

In general, the measures of prevention, survedlaacd response adopted
both in the U.K. and in Italy appear to be comgatiland in line with the

constitutional balance, indicated above.

5. Different Proposals for the Governance of BiosaguRisks of Synthetic Biology.

After considering the regulatory framework that lheen enacted so far for
the management of bioterrorism, its compatibilityfmthe constitutional balance of
rights and its applicability to the new challengpnesented by synthetic biology, it is
necessary now to consider whether specific framksvof governance of biosecurity
risk for synthetic biology have been proposed, @hdt they are. Up till this point, |
have tried to check the application of the existiegislative framework about
bioterrorism to synthetic biology, keeping in miti@t it was not born for addressing

98 See cas@erminiello v. Chicago337 US 1 (1949) Jackson dissenting.
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the risk generated by synthetic biology. In thistes, the focus will be put on those
proposals which are drafted precisely for synthieitcdogy.

5.1. A Joint Statement by International Journal Pulxish

One of the first initiatives about biosecurity sskf synthetic biology is
represented by theStatement on Scientific Publication and Seclrignacted in
2003 by international journal publishers (i.e., Araerican Society for Microbiology
and the editors of5cience, Naturend Proceedings of the National Academy of
Sciences of the U.S)Awarning that there are occasions that an editor may
conclude that the potential harm of publication weighs the potential societal

benefits®®®

, and in that case, the publication should be nexdlibr not be published.
The statement is a clear recognition of the faat §ournals and scientific societies
can play an important role in encouraging invest@ya to communicate results of
research in ways that maximize public benefits mimimize risks of misus&®® So,
the dual-use feature of life science research usgestists to be careful of abuses
and misuses, and it calls for the journal editarsexercise responsibility, when
confronted with research papers that could be fse@5s from the biosecurity
standpoint. However, it should be noted here thatmethods in which to recognise

such “sensitive research” remain to be determined.

5.2. The U.S. National Research Council and Nati@aence Advisory Board for

Biosecurity, and their Recommendations.

In 2003, the National Research Council which isaagovernment body, but
can give recommendations to the Government, form&llommittee on Research
Standards and Practices to Prevent the Destrugjpgaication of Biotechnology.

The committee enacted a report entitlddiotechnology Research in an Age of

99 R.M. ATLAS ET AL., Statement on scientific publication and securityScience 299, 5610, 2003,
p. 1149.
1000 g,
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Terrorisn?, commonly called the Fink Report after the committee chairman, Dr.
Gerald Fink®".

The report outlines the steps that the U.S. governrshould take to prevent
the misappropriation of legitimate biotechnologi®sterrorists. However, it should
be noted that it does not mention synthetic biolpgy se but the reference to the
development of biotechnology and the possibilityusing it in a malevolent way
allow for the interpretation that the recommendaia@an be referred to synthetic
biology as well. In the report there are relevatommendations for educating the
scientific community about risks of “dual use”, thmeeed of employing local
institutional biosafety committees and of creatingew entity, namely the National
Science Advisory Board for Biosecurity (N.S.A.B.B.)fhe report further
recommends that the scientific community contintesadopt a self-governance
model for scientific publications and to look forbatter means of communication
between law enforcement and the scientific commuitialso suggests the necessity
for a set of codes of conduct for scientists. Idenines seven experiments of
concern: (1) the demonstration how to render aimadoeffective, (2) the confer of
resistance to antibiotics or antiviral agent, (8 enhancement of the virulence of a
pathogen, (4) the increase of transmissibility gfaghogen, (5) the alteration of a
pathogen’s host range, (6) the enablement of evadiaiagnostic tools, and (7) the
weaponization of a biological agent. The Commitils® intervenes in the discussion
about whether or not to publish some of the expemiis that could entail potential
misuse, and it urges for the prevention dhe« destructive application of
biotechnology research while still enabling leggita research to be conducted

After the Fink Committee, the U.S. National Acadeafysciences set up the
Committee on Advances in Technology and the Prewerdf their Application to
Next Generation Bioterrorism and Biological Warfafldnreats, the so-called
“Lemon-Relman Committee”, named after its two caiomert®® This Committee

broadened the work of the “Fink Committee” in seVedirections, in particular

1001 NATIONAL RESEARCHCOUNCIL, Biotechnology Research in an Age of Terrofi€ommittee on
Research Standards and Practices to Prevent thé&ruEtege Application of Biotechnology,
Washington, D.C., 2004.

1002 J.S. NATIONAL RESEARCH COUNCIL, Globalization, Biosecurity, and the Future of théelL
SciencesCommittee on Advances in Technology and the Piteverof Their Application to Next
Generation Biowarfare Threats, Washington, D.C0620
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putting the focus globally, and specifically refeg to synthetic biology as a new
source of threat for biosecurity.

Then, the N.S.A.B.B. was established within thel.In 2004 in response to
the “Fink Report. It is composed of scientists and national segugxperts,
governmental and non, with the role of advisingiinBonal biosafety committees
and recommendingspecific strategies for the oversight of potentdlal-use
biological research, while taking into consideratiboth the national security
concerns and the needs of the research commuNlltre specifically, the
N.S.A.B.B. is meant to advise on (1) the stratefpedocal and federal biosecurity
oversight towards life sciences research, (2) theeldpment of guidelines for
biosecurity oversight, (3) strategies to work witburnal editors and other
stakeholders to ensure the development of guideline the publication, public
presentation, and public communication of potelytiadensitive life sciences
research, and (4) the development of guidelines n@andatory programs for
education and training in biosecurity issues. Th8.A.B.B. usually indicates the
scientists as the only judges for identifying tlserisitive research” of colleagues and
for addressing conduct issues.

Since 2006, one specific group is formed within M.B.B. that focuses
specifically on synthetic biology, and it has emdcta report on biosecurity
implications ofde novosynthesis of select agents (2006), recommendifl): &
specific definition of which sequences are covédrngthe Select Agents Registry, (2)
a formal and consistent process for comparing ssithorders to the registry by
using software, and (3) the maintenance of recofdsders for five yeass®*®

In 2009 the National Security Council has publistieel ‘National Strategy
for Countering Biological Threats®® taking into account the evolution of synthetic
biology and calling for government action in addrag new threats and responsible

conduct, but without referring to specific fedemations.

1003 N.S.A.B.B., Addressing Biosecurity Concerns Related to the Hegig of Select Agents
Washington, D.C., 2006, at http://oba.od.nih.gaagbcurity/pdf/FinaINSABBReportonSynthetic
Genomics.pdf (last visited #8anuary 2013). See p. 10-13.

1004 N.S.A.B.B, National Strategy for Countering Biological ThtsaWashington, D.C., 2009, at
http://www.whitehouse.gov/sites/default/files/Nat#d_Strategy for_Countering_BioThreats.pdf (last
visited 28th January 2013).
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5.3. Inter Academy Panel Statement on Biosecurity.

The Inter Academy Panel (I.A.P.) on Internationssues, a worldwide
network of scientific academies, drew up thé\:P. Statement on Biosecufiigt the
end of 2008°% This statement provides the guidelines for thmilation of codes
of conduct. Four principles are crucial: (1) awasn(i.e., making researchers aware
of biosecurity risks in life sciences and new tesbgies), (2) Safety and Security
(the necessity of indicating safety and securigunreements for research activities),
(3) Education and Information (to scientists), &4y Accountability and Oversight
(that is, researchers should signal abuses andwspactivities).

From |LLA.P. Statement, the International Union atidbiological Societies
(LU.M.S.) and the International Union of Biocheimygsand Molecular Biology
(LU.B.M.B.), respectively in 2005 and 2006, adapttheir codes of conduct
accordingly®®®

5.4. The Goldman School of Public Policy’s Propomsatl the Declaration of Civil
Organizations at the Second International MeetingSynthetic Biology (SB 2.0).

During the Second Conference about synthetic byol¢2.0), taken at
Berkeley in 2006, a White Paper written by Stepkkerer et al. from the Goldman
School of Public Policy (California) began to ciiae'®”. It insisted that (1)
commercial gene synthesis companies adopted theptaagtice screening methods,
(2) a list of software tools was drafted, (8xperiments of concern” could obtain
independent expert advice before proceeding, (4himees had an ethical obligation

to report dangerous behaviours, (5) a clearinghdosehelping community to

1005 |\ TER ACADEMY PANEL ON INTERNATIONAL ISSUES IAP statement on Biosecurjty"”” November
2005, Trieste, at http://www.nationalacademiesroggénews/includes/IAP_Biosecurity.pdf (last
visited 28" January 2013).

109 | U.M.S. Code of Ethics against Misuse of Scientific KnogéedResearch and Resources
Presented at the 1.U.M.S. General Assembly ofi &8ril 2006. 1.U.B.M.B.,Code of ethics of the
International Union of Biochemistry and moleculdolbgy, in Biochemistry and Molecular Biology
Education 34, 3, May 2006, p. 167.

19075 M. MAURER, K.V. Lucas, S. TERRELL, From Understanding to Action: Community-Based
Options for Improving Safety and Security in SytithBiology, Goldman School of Public Policy,
University of California at Berkeley, April 2006.
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identify and respond to the biosafety/biosecuntyplications was created, and (6)
investments in biosafety and biosecurity measuhesild be taken. The document
placed a lot of emphasis on the governance opfmmsynthetic biology, that could
be implemented through community self-governandbout outside intervention.
Against this position, some civil organizationsTE., for example) drafted a

A% asking for a stricter governance, that did ndbvelthe scientific

Declaratio
community to govern by itself. In particular, theedaration focuses on DNA
synthesis that could give rise to safety or segucibncerns, and suggests the

improvement of existing software tools for scregndNA sequences.

5.5.“Synthetic Genomics: Options for Governance”.

The report Synthetic Genomics: Options for Governdnog Garfinkel et al.
(2007)°% deals with biosecurity risks in a specific areawifithetic biology, i.e., the
one combining methods for the chemical synthesiDNA with computational
techniques for its design.

The report has three targets: (a) gene synthesiss,fi oligonucleotide
manufacturers and DNA synthesizers, (b) owners ddbaratory that synthesise
DNA, and (c) users or consumers of synthetic DNA #re institutions that support
or oversee their work. The policy options that miistenacted in order to prevent
incidents of bioterrorism consist of, for the ficsttegory of addressees, the screening
and checking orders of synthetic DNA, then theititeating through a biosecurity
responsible officer, and finally the proper stora§¢he records. Then, the owners of
the DNA synthesizers must register their machined lae licensed. Finally, the
legitimate users should incorporate education atimutisks and the best practices as
part of university curricula, follow biosafety mauand best practices in labs,
increase responsibilities and oversight of Insbnal Biosafety Committees. The

authors of this report implicitly affirm the neeat fflurther regulation of the field.

1008 gee footnote 438.
1009 \1.S. GARFINKEL, D. ENDY, G.L. EPSTEIN R.M. FRIEDMAN, Op. Cit.
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5.6. The Initiative of the International Consortiumr fBolynucleotide Synthesis
(.C.P.S)).

The International Consortium for Polynucleotide ®asis (1.C.P.S.) has
proposed a DNA synthesis order screening proce€97§2 suggesting that
«individuals who place orders for DNA synthesis wlobk required to identify
themselves, their home organisation and all relévainsafety information. Next,
individual companies would use validated softwarels to check synthesis orders
against a set of select agents or sequences toemsipre regulatory compliance and
flag synthesis orders for further review. FinalBNA synthesis and synthetic biology
companies would work together through the 1.C.RaBd interface with appropriate
government agencies (worldwide), to rapidly andtrarally improve the underlying
technologies used to screen orders and identifemi@lly dangerous sequences, as
well as develop a clearly defined process to refathaviour that falls outside of

agreed-upon guideline$™*®

5.7. The Proposals of the International AssociationSghthetic Biology (I.A.S.B.)

and the International Gene Synthesis Consortiu@®.8.C.).

The I.LA.S.B., the first international organizatitinactively support a safe and
sustainable synthetic biology, founded in 2008 b%&man small gene synthesis
providers but open to all companies, pushes fodéwelopment of guidelines, codes
of conduct and best screening practices for s¢ientommunity. In its report
“Technical Solutions for biosecurity in synthetiolbgy’ (2008) about the First
Meeting of the I.A.S.B., the importance of reachihgse aims has been underlined:

(1) Harmonization of screening strategies for DNAtkesis orders, realising

a forum to discuss shortcomings and to share teahrésources;

1019 BueGL, J.P.DANNER, R.J.MOLINARI, J.T.MULLIGAN, H.-O.PARK, B. REICHERT, D.A. ROTH, R.
WAGNER, B. BUDOWLE, R. SCRIPR, J.A.L. SMITH, S.J.STEELE, G. CHURCH, D. ENDY, DNA Synthesis
and Biological Securityin Nature Biotechnology25, 6, 2007, p. 627.
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(2) Creation of a central virulence factor database, a web-based, publicly
accessible database containing the annotated genoirselected viruses, bacteria,
pathogens;

(3) Publication of an article on the status qusyofthetic biology;

(4) Establishment of a technical biosecurity wogkigroup with members
from the 1LA.S.B. and the I.C.P.S., in order tocdiss improvements and next steps
for biosecurity measures, and

(5) Commitment to security screening: each memtiet already screens
incoming gene orders for potential biosecurity siskd customers, should advertise
these practicé&",

At the 2009 Second Meeting, &6de of Conduct and Best Practitdms
been draftetf*?> which stresses the importance of (a) public disimn,
(b)distribution, (c) a review of the Code, (d) thecessity of screening all gene
synthesis orders and the customers for ensurindethigimacy of the order, (e)
keeping the records (the positive and suspected ane stored for 8 years), (f)
avoiding the delivery to private addresses, (g)pevating with authorities and the
community, and (h) informing about orders indicgtihegal procurement activities.
When a potential pathogen is identified by a soféyghe order is reviewed by an
expert and it can be accepted, or rejected. Paterustomers are screened against
available lists provided by state authorities. T@ade is considered as binding to its
I.LA.S.B. signatories, but is also a guideline fonn.A.S.B. companies.

Similar ideas are shared by the International G8gmethesis Consortium
(I.G.S.C.), that is not open to all companies, flestricts membership to companies
with more significant market shares. After the tingf of the ‘Code of Conduttby
the 1LA.S.B., some companies proposed a less capftyoach. In particular, DNA
2.0 and Geneart, both members of the 1.G.S.C.,gsex lower requirements for
sequence screening, and placing the emphasis banfdsheap computerized checks

against a predefined list of threats. Thus, 1.G.Sh@s enacted Harmonized

1011 |NTERNATIONAL ASSOCIATION SYNTHETIC BIOLOGY, Report on the Workshop “Technical
Solutions for Biosecurity in Synthetic Biology”, @8, http://www.ia-sb.eu (last visited 28anuary
2013), p. 16.

1012 |NTERNATIONAL ASSOCIATION SYNTHETIC BIOLOGY, Code of conduct for best practices in gene
synthesis2009, at http://tinyurl.com/asbcode/ (last visiggfJanuary 2013).
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Screening Protoctf®?

that opts for automated screening as a filterdemtify
pathogen and toxin DNA sequences.

Both the 1.LA.S.B. and the I.G.S.C. codes involveaatomated step, in which
the genes in a customer’s order are compared aghose from organisms on lists
such as the U.S. Centre for Disease Control andeRtien’'s “select agents” list.
Although the 1.LA.S.B. standards specify that a hanexpert will follow up on
possible “hits” identified in the automated scregnstep, the DNA 2.0/Geneart code
ends with the automated screening step. Only wimemetis any suspicion of
potential threat in the ordered sequence or inciiigomer’s identity, should the
[.G.S.C. companies report the request to authsrifi@is system is simpler and less
costly because it creates a list of genes and eshibtd, under which orders are
considered as dangerous and thus refused. Themsybktmvever, worries some
observers, because it is difficult to translate tis¢ of select-agent organisms into
lists of dangerous gene¥'® and because the element of human screening is

completely absent.

5.8. The U.S. Department of Health and Human Serviced the Voluntary
Screening Guidelines for Providers of Synthetic DNA

In 2010, the U.S. D.H.H.S. released tlszreening Framework Guidance for
Providers of Synthetic Double-Stranded DRPA>. It refers to synthetic products, so
that the order of them could be in line with S.AaRd E.A.R.. The compliance with
the Guidance is not compulsory but voluntary. Theid@nce suggests that all
double-stranded DNA orders are screened (“sequstreening”) against GenBank,
the National Institutes of Health (N.I.H.) geneiequence database, which is an
annotated collection of all publicly available DNgequences. When receiving an

1013 See at http://www.genesynthesisconsortium.org/amtent/uploads/2012/02/IGSC-Harmonized-
Screening-Protocoll.pdf (last visited 28th Janziyy3).

1014 E CHECK HAYDEN, Keeping genres out of terrorists’ hands Nature 27" July 2009.

1015 See U.SDEPARTMENT OFHEALTH AND HUMAN SERVICES Screening Framework Guidance for
Providers of Synthetic Double-Stranded DNA, 13" October 2010, at
http://www.phe.gov/Preparedness/legal/guidancefsgfidocuments/syndnaguidance.pdf (last visited
28" January 2013). For a commentary, se&®IK GRONVALL, HHS Guidance on Synthetic DNA Is
the Right Stepin Biosecurity and Bioterrorism: Biodefense StrateByactice, and Science, 4,
2010, p. 373-376.
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order for synthetic double-stranded DNA, providgmsrform also a “customer
screening” (checking the identity and affiliatiohtbe customer). If the customer is a
suspected one (as indicated in lists of peopleidddn of access) or the agent is a
select one, a “follow-up screening” must be pursumdcontrolling the certificates
and asking for the purposes of the usage of thataljethe “follow-up screening”
does not resolve the concerns about the ordet)Ji8e Government or the F.B.l. or
the C.D.C. should be contacted for further asstetan

These Guidelines are voluntary, but they are megwmin because they
represent the first set of specific rules issuedabgovernment with regards to
synthetic biology, and they take into account tbke rof industries and scientific
community as well. Thus, this guidance is a migofernment and self-regulation

model of governance.

6. Suggestion of a New Model: a “Prudent Vigilance” pkpach for Managing
Biosecurity Risks of Synthetic Biology.

As it has been established thus far, different fsodkgovernance have been
suggested with reference to the risks of biosecumithe field of synthetic biology.
Bringing to mind the model ofgfudent vigilanceé presented in the second chapter of
this work, the aim of this section is to show hdustmodel could concretely operate
and represent a new approach for managing biosgcistis*°

In my opinion, a proper model for governing thipeayof risks of synthetic
biology should be:

(1) from the point of view of its features: a modtleht consists of an ongoing
and periodically revised assessment of biosectigkg. It should be conducted with
the involvement of all the stakeholders (governmenindustries, scientific
community, researchers, consumers, and so on)lexidle way, so as to take into

account all the scientific, economic, social, pedit, and ethical aspects involved

1018 Aphout the evolution of the governance of biosagurisks of synthetic biology, see the analysis
developed by S.MMAURER, End of the Beginning or Beginning of the End? SstithBiology's
Stalled Security Agenda and the Prospects for Rewdt, in Valparaiso University Law Review5,

4, 2011, p. 73-132.
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within biosecurity needs. The purpose must be swurag proportioned measures of
governance, i.e., measures based on the principfesproportionality and
reasonableness among rights, and thus finding peptoalance between rights and
interests to protect, without sacrificing or sugsiag any of them.

Kelle, in this instance, suggests an approach #@) includes all
stakeholders in the development of synthetic bjolsga discipline and its potential
future applications, and (b) is flexible enoughatcommodate a range of scenarios
of how the field might develey™"

(2) from the point of view of actors that have ® éngaged and sources of
law to adopt: this model opts for a mixed model'twdrd law” and “soft law”, that
integrate reciprocally. The institutions are noe tbole actors, but the scientific
community, the stakeholders and general public iam®lved as well in an
“engagement” approach;

(3) from the point of view of the enforcement, aight and control of the
policies that have been adopted: this model caltsdor the involvement of judges,
government bodies, independent professional bodies multi-stakeholders’ bodies.
These subjects should cooperate and integrate @heln. The tools that could be
used are case-law, administrative law, and an autons set of measures that are
decided on the basis of “soft law”.

Applying these general characteristics of theutlent vigilancé model to the
specific case of biosecurity risks, it results tha governance should be reached
through an involvement of all the stakeholders.sTikiestablished through the “top
down” and “bottom up” sources of law, and a mixtwk instruments for the
enforcement and control. This means that, on thet@nd, single laboratories and
the whole scientific community should be calleditaft the guidelines and the codes

018 fu
(

of conduc soft law”), that are needed for increasing theaeeness of risks

posed by new technologies and for assigning toegsibnalization a tool for

1017 see A.KELLE, Security Issues Related to Synthetic Biology. BmtwEhreat Perceptions and
Governance Optionsn M. SCHMIDT (ED.), The Technoscienceit., p. 114.

1018t can be noted that a lot of codes of conducstdentific community have been proposed at many
levels (for instance by American Society for Micimbgy, Australian Society for Microbiology,
American and British Medical Association, and ofhefter the 5§ Review Conference B.W.C.: for
further details, see FLENTzOS Managing Biorisks: Considering Codes Of Condudt
Nonproliferation Reviewl3, 2, July 2006, p. 211-226).
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governanc®®. In this way, synthetic biologists are conceivedsaientists having
ethical obligations and deontological rules to dall Indeed, the involvement of
scientists effers them an identity as ‘guardians of scienae’the fight against
biological weapons and bioterrorism, rather thanettpassive recipients of
bureaucratic regulations°?°. The drafting of deontological codes and codes of
conduct can also increase the trust of the genpudllic on the scientific
community®® because people could hold the biologists accbietta®

On the other hand, the intervention of the Stateb governments through
“hard law” cannot be neglected. However, it mustnbeant to be complementary
with the one of the scientific community, and itoshld consist in delineating the
general rules to scientists (such as the introdoctf licenses for dealing with
products or the duty to keep the State informedevkloped research). Governments
could also have a role in the phase of controhefgources of risk coming from the
outside and from the State itself (in particulay, tneans of a decision-making
authority embodying both science and security \v@hred composed of specialists in
the field).

Moreover, the engagement approach baseguardént vigilancéentails that
scientists are made aware of their responsibilitieeugh programs for education
and training, that allow the creation of a “cultuoé responsibility”. Scientific
publishers and journals are also involved in thecess and are invited in drafting
their rules, on the basis of general frameworks ingnfrom governments and
legislators.

In this way, different levels of governance coullrmbted for addressing the

biosecurity risks of synthetic biology:

1019 WEIR, M. SELGELID, Professionalization as a governance strategy fattsstic biology in
Systems Synthetic Biolad3, 2009, p. 91-97.

1020 McLEISH, P.NIGHTINGALE, work cit.,p. 1648.

1021 M.J. SELGELID, Dual-Use Research Codes of Conduct: Lessons framlLife Sciencesin
Nanoethics3, 2009, p. 180.

1922 1t could be observed at this regard, that sincenfthe 1990s Joseph Rotblat formulated the
proposal of a “Hippocratic Oath for Scientists®.j.a universal code of conduct for scientists. The
idea has been criticised because such code woutdobgeneral and vague to apply to any kind of
science, and so it would be, in the end, useless JSROTBLAT, Remember your humanityy I.
ABRAMS (ED.), Nobel Lectures, Peace 1991-19%ingapore, 1999). See also, REviLL, M.R.
DANDO, A Hippocratic Oath for life scientistén European Molecular Biology Organization Reports
7, 2006, S55-S60.
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(@) the level of individual scientists (that aree tiharget of education
programmes and must respect the whole set of hiasgecules);

(b) the level of single laboratories (that are exlto draft their own security
guidelines, in line with the set of rules and stadd adopted in the international and
national frame);

(c) the level of educational and research insbongi (that must supply
scientists with educational training and contro¢ ttompliance with the security
rules);

(d) the level of scientific communities and/or angations (that are called to
settle their codes of conduct, respecting whatipgexin higher sources of law);

(e) the level of science publishers (invited toabksh their deontological
rules (about publication or censorship of scientrfesearches that arise “dual use”
concerns);

(f) the level of national governments (that usedahinding statutes, decrees
for defining the regulation in biosecurity fieldnd

(g) the level of international (governance) bodigsch as United Nations,
B.W.C. Review Conferences, W.H.O., and other bodesding with biosecurity and
called to set a harmonized and shared set of s@sda

So, the self-governance approach chosen by fhek“Report, by the
“Lemon-Relmahreport, by Garfinkel's and Goldman School’s regoshould be
integrated by the “top down” intervention. Similgrithe approach that has been
assumed by civil organizations at the Second Iatenal Conference (SB 2.0)
consisting of supporting the external regulationwt not deny the importance of
the “bottom up” contribution. The options given te 1.A.S.B., the I.C.P.S. and the
I.G.S.C. appear more balanced as seem in the farusdi their activities on the
technical solutions to the problem of the potenig@duse of DNA sequences, and the
suggestion of codes of conduct and best practwéglhput excluding the role of
government and external authorities for oversightd senforcement of these
standards. Yet, as Kelle affirmsalthough the proposals for technical solutions to
DNA synthesis are certainly to be welcomed as udafiding blocks for an

overarching biosecurity governance structure, tldeynot represent an integrated
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approach that would, for a start, include a cohdres@t of measures to raise
awareness across the synthetic-biology commuiifty

A mixed approach is the one chosen by the D.H.Migh the “Screening
Framework Guidance for Providers of Synthetic DeuBtranded DNA”,and an
openness in the same direction is given by NatiGea&lrity Council in its last report
(2009).

In a nutshell, a proper model for dealing with leasrity risks of synthetic
biology is the one characterized by an ongoing sassent of the risks and the
involvement of all the actors and all the sourcelaw in the process, as well as the
presentation of measures that range from ensunm@wareness of risks upon single
scientists, to formulating laboratory guidelinesydafrom codes of conduct to
national laws, and European and international gioms.

For the moment, the results of such approach aibl@ionly with regards to
the technical issue of controlling the DNA sequeneelé®®* The screening of
customer orders for potentially dangerous DNA saqas, the limitation of sale of
DNA sequences, the storage of records of ordergh@renost adopted measures.
Indeed, at the international level the Australico@r has elaborated a system of
controls on the export of select biological agéreknging to the list. The U.S., the
E.U. and national regulations offer rules aboutekport controls. The I.A.S.B. has
enacted a code of conduct about screening of omedsthe U.S. D.H.H.S. has
drafted a set of guidance in the same regard. &hel lof single laboratories and
researchers is not controllable, but it is wislhat similar rules could be enacted in
line with such a multi-level framework.

The applicability of this approach o