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ABSTRACT
Recent years have seen the emergence of dual-use technologies
and, more generally, of scientific practices that are potentially
beneficial to humanity, but that may also have an irreversible
impact on human beings. In those circumstances, the issue of the
adequate anticipation not only of the risks (of harm) of science,
but also of its (opportunities for) benefits has become more
pressing. One framework from which States may derive duties
and responsibilities to anticipate both those ‘risks’ and ‘benefits’
of science is the human right to enjoy the benefits of scientific
progress and to participate in that progress (in short, the ‘human
right to science’). Not only indeed does that right include
everyone’s right to participate in the scientific enterprise and its
organisation and to access to and enjoy the benefits of scientific
progress, but it also includes the right to be protected against
the adverse effects of science. Interestingly, while some duties to
anticipate grounded in the human right to science have been
briefly mentioned in recent interpretations of the right, their
specific content, scope and bearers have not yet been addressed
in depth. Remedying this gap is the aim of this special issue and
of its eight original contributions.
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Introduction

Recent years have seen the increasing emergence of dual-use technologies and, more
generally, of scientific practices that may have an irreversible impact on human
beings, but that are also, and inextricably so, potentially beneficial to humanity and
the future of human life. It suffices here to think of new techniques such as AI, genetic
editing and, more broadly, of geo- and bio-engineering. In those circumstances, the
issue of the adequate anticipation not only of the risks (of harm) of science, but also
of its (opportunities for) benefits has become more pressing than ever.

One framework from which States and, arguably, other domestic and international
(mostly public, but also arguably private) institutions may derive duties and/or respon-
sibilities to anticipate both the ‘risks’ and ‘benefits’ of science is the human right to
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participate in and to enjoy the benefits of scientific progress and its applications (in short,
the ‘human right to science’ or HRS), as it is guaranteed by Article 15(1)(b) International
Covenant on Economic, Social and Cultural Rights (ICESCR).1 Not only indeed does that
right include everyone’s right to participate in the scientific enterprise and its organisa-
tion and to access to and enjoy the benefits of scientific progress, but it also includes the
right to be protected against the adverse effects of science. Even if the latter and third
prong of the right to science remains difficult to grasp, it has since been endorsed repeat-
edly, albeit in different terms, by various United Nations (UN) reports, statements and
comments.2

Interestingly, however, those anticipation duties’ and responsibilities’ specific content,
scope and bearers have not yet been addressed in depth by scholars and practitioners of
the right. Nor has the tension between preventing the risks of science and promoting its
benefits, created by their unique combination in the duties correlative to the HRS, been
clarified to date. While some duties and responsibilities to anticipate grounded in the
HRS are mentioned by, for instance, the UN Committee on Economic, Social and
Cultural Rights’ (CESCR) in its General CommentNo. 25 of 2020 on Science and Economic,
Social andCultural Rights, it has not been sonominally, and only in passing andwithout any
sustained systematic attention.3 Moreover, the notions of ‘(opportunities for) benefit’ and
‘(risks of) harm’ borrowed from the instrumentalist lexicon of anticipation, but also, more
generally, the transposition of the ‘costs versus benefits’ balancing framework itself inside
the human rights framework need to be interpreted and assessed critically. This is even
more the case when the human right at stake is the human right to science whose raison
d’être is precisely, as I will argue, to protect against the instrumentalisation of science.

Such is the point of this special issue and of its eight original contributions. Their aim
is to specify the content, scope and bearers of the various duties and responsibilities to
anticipate diligently the adverse effects caused by emerging technologies and other scien-
tific innovations (including, albeit non-exclusively, ‘precaution’ and ‘prevention’ duties),
but also to promote those technologies and innovations when beneficial to humanity.
The articles in this special issue focus first and foremost on the HRS, but comparisons
with various anticipation duties and responsibilities arising under other human rights
(e.g. other social and cultural rights) and under other international law regimes (e.g.
international environmental law and international biomedical law) and their limits are
also explored.

After a first section devoted to the concepts underlying this special issue (1.), this intro-
duction unpacks the stakes of the anticipation of the adverse effects of science in general
(2.), before spelling out what could be the specificities of anticipation under the HRS (3.).
A fourth and final section is dedicated to the articulation of the special issue and provides
an overview of its contents (4.).

1. The concepts: ‘anticipation’ under the ‘human right to science’

This special issue revolves around two key concepts that need defining more specifically
before one can understand how the human right to science can provide a fruitful frame-
work in which to anchor the anticipation of both the beneficial and adverse effects of
science: the concepts of ‘human right to science’ (1.1.) and ‘anticipation’ (1.2.).
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1.1. The human right to science

The last fifteen years have revealed a renewed academic interest in a long neglected
human right and provision: Article15(1)(b) ICESCR’s human right to science.4

The project to reinvigorate the right has now also spread across various UN bodies.
The most important documents to that effect are, besides the UN General Assembly’s
1975 Declaration5 and the UN Educational, Scientific and Cultural Organization
(UNESCO)’s 1974/2017 Recommendation,6 1999 and 2005 Declarations7 and 2009
Venice Statement:8 the UN Special Rapporteur on Cultural Rights’ 2012 and 2014
reports on the right9 and, most recently, the CESCR’s 2020 General Comment No. 25
on Science and Economic, Social and Cultural Rights.10

The difficulty, however, is that State practice has itself never caught up with the HRS.
By way of consequence, UN bodies’ interpretations have not yet been in a position to
consolidate a minimal consensus based on an evanescent State practice.11 If this is to
change, it is important to understand what happened to the HRS in the immediate
post-war period and what prevented it from giving rise to State practice.

As I have argued elsewhere,12 the HRS is best understood as the ‘human right to par-
ticipate in science’, by reference to the first declaration of the right in Article 27(1) Uni-
versal Declaration of Human Rights (UDHR).13 The idea back then, indeed, was that
science should be guaranteed as a human right to an independent participatory good,
a good requiring a strong institutional and normative structure. Amidst the cold war,
and with the progressive individualisation of science, the human right to participate in
science quickly lost its participatory dimension. As one may observe in its reframing
in the guarantee of Article 15(1)(b) ICESCR,14 the right has indeed become little more
than a passive right to enjoy scientific benefits and a mere redistributive afterthought.
Hence the short but inadequate denomination that is still widely used today when refer-
ring to the right: the human right to science. No wonder then that the right, thereby
stripped of any social and participatory teeth, quickly became dormant.15 More accu-
rately said, it was put to sleep.16

Today, in our attempts at reinvigorating the right, we should aim at reviving the post-
war consensus on the public and participatory good of science.17 It is at this condition
only that the human right to science could re-acquire some teeth in international and
domestic law and play a role – both domestically and internationally – in the institutional
and normative structure of science. The time for that (re-)institutionalisation of science is
ripe.18 It suffices to consider the contemporary individualisation, instrumentalisation and
privatisation of science, but also certain scientists’ counter-reaction akin to what hap-
pened every time science was instrumentalised in the course of history, that is, their ten-
dency to ‘self-validate’.19 From pre-war institutionalism to post-war individualism, and
back, we seem to have come full circle – yet again, as Robert Merton would argue.

1.2. Anticipation

In a nutshell, the point of anticipation, turned into an individual and institutional
imperative, is to foresee and control, as much as possible, the potential harms to come
and to do so by identifying the risks of such harms, managing and containing them,
and even accounting for not doing so.
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Understood in this way, anticipation has become an ubiquitous dimension of modern
society. Ulrich Beck’s ‘risk society’20 and its related ‘vigilance society’ avatar have indeed
turned into what may be described as the ‘anticipation society’.21 The law itself, including
international law, has been deeply affected by those developments. It has also contributed
to the consolidation of the anticipation concern in return. Hence, for instance, a more
future-oriented approach to ‘time’ in the law, as confirmed by the emergence in recent
years of new legal concepts such as ‘intergenerational’ equity or ‘sustainability’. One
should also mention the consolidation recently of duties and principles of ‘prevention’
and ‘precaution’ and the related renaissance of the standard of ‘due diligence’.22

It is beyond the scope of this introduction to address the legal concept of anticipation
in full and the different articles in the issue will shed a different light on that concept. It
suffices for our purpose to present the two principles and corresponding duties of pre-
caution and prevention that have come to epitomise anticipation duties in international
law, together with the standard of due diligence that qualifies both duties.23 Those two
principles and this standard constitute what one may refer to as the ‘anticipation triptych’
under contemporary international law. Anticipation may indeed be conceived, albeit
non-exhaustively so, as a tri-dimensional concern, composed of three panels: precaution
on the left, due diligence in the middle and prevention on the right.

The first principle, and corresponding duty, of precaution requires the adoption of
measures of avoidance or, at least, of mitigation and of reduction of risks of serious
and irreversible harm, and this even when, under the current state of scientific knowl-
edge, the occurrence of that harm is only probable and remains uncertain. The duty of
precaution’s relationship to the second principle, and corresponding duty, of prevention
is progressive and evolves with the degree of scientific knowledge. Indeed, once the
occurence of harm goes from being uncertain to becoming certain scientifically, the prin-
ciple of precaution becomes one of prevention and a duty of prevention arises.24

The duties of precaution and prevention are duties of conduct by opposition to duties
of result. The duty-bearers are not expected to guarantee the absence of harm, indeed, but
only to do their best to avoid the harm or, at least, mitigate and reduce the risk of harm in
the concrete circumstances. This is what is meant by the term ‘best effort obligations’.
The assessment of what amounts to the duty-bearer’s best effort in each case is of the
essence. It is at this point that the third, and central, panel of the anticipation triptych,
i.e. the standard of due diligence, enters the scene.Qua standard of conduct, due diligence
is grafted upon and qualifies the duties of precaution and prevention: it requires reason-
able (or due) care (or diligence) in precaution or prevention. In other words, the duties of
precaution or prevention are only breached in case of unreasonable or undue negligence.

More specifically, the standard of due diligence itself is breached if two conditions are
fulfilled: (i) the foreseeability of the harm, which implies that the duty-bearer knew (‘real
knowledge’) or should have known (‘constructed knowledge’) about the risk of harm; and
(ii) the ability to prevent or protect against it, which entails that the duty-bearer had the
capacity to do something about that risk.25 The foreseeability and ability conditions are
often qualified as ‘reasonable’ to the extent that they only amount to what a reasonable
person (here, the ‘well-organised State’) could foresee and was able to do. Moreover, and
this is constitutive of an upper threshold of due diligence, the two conditions are adapted
to the specific conditions of the duty-bearer and need to be contextualised in each case.26

In international human rights law, finally, and this is constitutive of a minimal threshold
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of due diligence, the kind of risks duty-bearers should be diligent about are usually
limited to risks of ‘real’ and ‘immediate’ harm.27

2. The stakes: anticipating the adverse effects of science generally

There are many actual threats to address under the HRS. One may think here of threats to
academic freedom, open access to science or indigenous knowledge, for instance. Given
the pace of contemporary science, however, many of the threats we should be concerned
about here and now are also emerging threats or even threats to come.

Of course, the concern over the future adverse effects of science and the need to antici-
pate them adequately is an ancient one. It led to various declarations and statements by
the UNGeneral Assembly as early as 1975.28 The concern actually dates back to the 1940s
when it was first expressed in the negotiations of the UDHR.29 Since then, it has regularly
been confirmed by UNESCO30 and the CESCR.31

Back then, concerns over the adverse effects of science and the need to anticipate them
as much as possible were triggered by three distinct realisations: the understanding that
there could be a disjunction in practice between ‘moral-social progress’ and ‘scientific
progress’;32 a reaction to the development of ‘dual-use’ technology that could both
benefit and harm humanity at the same time (as exemplified by nuclear energy), and,
in some cases, a reaction to the ‘abuse’ or ‘misuse’ of science (as exemplified by racist
biology);33 and, last but not least, the critique of the political and legal instrumentalisa-
tion of science (as exemplified by various forms of ‘scientific socialism’ or the adoption of
‘biological laws’).34

Besides its long pedigree, anticipation of the adverse effects of science is also a renewed
and pressing concern today. This has to do with important changes in the temporal and
spatial framework of science, but also with changes in the relationship between law and
science and the growing confusion between the so-called ‘laws of science’ and the law
tout court.

Starting with the temporal framework of science, the pace of science has changed dras-
tically in the last twenty years, as epitomised by fast-developing, high-risk science and
technology, high-risk science that also comes with high uncertainty. The result is that
new and emerging science actually merge, and so do anticipation and protection. One
should also mention the changing impact of science over time as new technologies typi-
cally have more lasting consequences (including on future generations), and sometimes
even irreversible ones. Think again of AI, genetic editing, but also of geo- and bio-engin-
eering. Turning to the new spatial framework of science, secondly, science is now con-
ducted on a global scale, thereby potentially globalising its adverse effects and the
concern about them. Another related change pertains to the privatisation of science in
a research-driven economy. Privatised science makes research less transparent and pre-
dictable, thereby fuelling the concern for its adverse effects.

As a matter of fact, the combination of those temporal and spatial developments has
created important disparities in scientific advancement and different paces of scientific
development and hence led to a certain degree of scientific polychrony. That polychrony
makes the anticipation of the adverse effects of science particularly challenging.

Finally, a third development, which is related to the first two, is the emergence of what
one may refer to as political and legal ‘scientism’. While the instrumentalisation of
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science by law and politics used to be the problem, and still is to some degree, it has con-
tributed to entrenching a reverse problem: the increasing role of science in the law35 and,
by extension, the pivotal role now played by science in the law pertaining to anticipation,
including anticipation of the adverse effects of science.36

This is true of all regimes of domestic and international law, and especially in criminal
law and in environmental law. The latest example, but not the least and one that should
worry us given the fundamental role of human rights in the legal order, is the emergence
of a form of scientific fundamentalism in international human rights law itself. According
to this reading, the foundations of our human rights qua rights of human persons should
be found in the latter’s biology or genomics, and their interpretations should be aligned
with the latest development of scientific knowledge on those issues. Think, for instance,
of the increasing, albeit largely unnoticed, reference to the term human ‘species’ in inter-
national human rights law, instead of earlier references to the human ‘person’.37

Importantly, the current stakes of anticipation under the HRS do not only pertain to
the kind of high and lasting impact of modern science and its fast-developing pace. They
also relate to the future of international human rights law itself.

Indeed, anticipation is a topic human rights lawyers should concern themselves more
actively with if they do not want the doctrine of anticipation duties and due diligence
merely to mirror the instrumental solutions identified in other international law
regimes, such as international environmental law or international biomedical law. This
is a risk that is actually being accentuated by the growing number of cases of climate
change litigation before human rights courts and bodies.38 What the lawyers and
judges may resort to when arguing and deciding those cases, including the complex
issues of diligent precaution and prevention duties they raise, are indeed ready-made sol-
utions from other regimes of international law which they merely propose to transpose
into human rights law. Instead, one may hope that the specificities of anticipation duties
arising under the HRS contribute to stirring a deeper discussion on anticipation under
(international) human rights law.39 The time has come to turn to those specificities.

3. The specificities: anticipating the beneficial and adverse effects of
science under the HRS

If the concern for the anticipation of the adverse effects of science has long been with us
and gained in urgency recently, the HRS presents specificities for those anticipation
duties and responsibilities that need to be unpacked systematically here. The first sub-
section addresses the main specificity of the HRS in terms of anticipation (3.1.). Sub-
section two explores three additional characteristics of the HRS for anticipation purposes
(3.2.), while sub-section three identifies two of its potential contributions that are still
untapped and need to be further explored (3.3.).

3.1. The main specificity of the HRS in terms of anticipation

As alluded to earlier, the concept of anticipation is not unique to the HRS. Instead, antici-
pation duties and responsibilities pertaining to the risk of harm triggered by science are
already well covered under international law. It is especially the case under international
environmental law40 and international biomedical law.41
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Importantly, however, anticipation duties and responsibilities also arise under inter-
national human rights law and have been specified in that regime as well.42 Actually,
those duties have been the focus of most references to the duties to anticipate the
adverse effects of science to date, and this both by UN bodies and scholars.43 In those
cases, anticipation of the adverse effects of science occurs through limits or restrictions
to the HRS that may be justified in case of conflict with other human rights. This may
take place in case of conflict between the HRS and, for instance, freedom of research,
and other human rights such as, for example, the right to life, the right to health or
the right to a healthy environment. In those cases, the anticipation duties and responsi-
bilities arise under the latter rights, and not under the HRS itself. The HRS may then be
restricted on that basis.

The specific anticipation duties that arise under the HRS are very different from the
anticipation duties arising under other human rights, however. They do not amount
to external limits to the HRS, but arise under that right itself; their objects are objects
of the HRS. Accordingly, the main specificity of anticipation duties under the HRS is
that they are not instrumental to the protection of other human rights, but are inherent
to the protection of the HRS itself. The risk of harm at stake indeed does not pertain to
harm to another interest and right such as life, health or privacy – although it may, of
course, also do so –, but primarily to harm to the good of science itself and hence to
one of the interests protected by the HRS.44

Of course, conflicts of rights and hence conflicts between the anticipatory duty (be it
precautionary or preventive) under the HRS and other duties grounded in the same right
may arise.45 One may think here of a conflict between the right to be protected against the
discriminatory effects of certain scientific experiments and the freedom of scientists to
conduct those experiments. The resolution of such conflicts does, however, take place
within the ambit of the right itself,46 and this is what makes anticipation duties under
the HRS so specific, as I will explain now.

3.2. Three further characteristics of the HRS in terms of anticipation

There are three additional specific characteristics of the anticipation duties that arise
under the HRS by comparison to the duties to anticipate the adverse effects of science
that arise under other human rights.

A first specificity of the HRS relates to the fact that the right is a dualist right: it protects
at least two complementary interests, namely, the promotion of science’s positive effects
and the protection against its negative effects.47 The first universal declaration of the
human right to participate in science in 1948 was indeed as much a recognition of the
existence of a fundamental and equal interest of all human beings in a certain kind of
science, as it was a recognition of the vulnerability of that interest and of its need of pro-
tection against other kinds of science.48

Accordingly, anticipation duties under the HRS are both duties to identify and to
promote the beneficial aspects of science, on the one hand, and duties to prevent and
to protect against the adverse effects of science, on the other.49 This means that, by con-
trast to what is the case of anticipation of the adverse effects of science under other
human rights, anticipation under the HRS is not only negative and harm-oriented, but
it is both positive and negative at the same time. What matters then is the balance
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between the potential beneficial and adverse effects of science when specifying the
content of the HRS and that of the corresponding anticipatory duties. Again, this may
of course lead to conflicts of rights and duties under the HRS, and hence to specifying
conflicting anticipatory duties within the HRS itself.

A second interesting feature of the HRS for anticipation purposes pertains to the
right’s participatory dimension. The right indeed protects science as a public good50

that is also a participatory one, and hence, as I have argued elsewhere, the right protects
both individual and collective interests in participating in science.51 This is true of all
three dimensions of the HRS mentioned in the introduction: the right to participate in
the scientific enterprise and its organisation stricto sensu, of course, but also the right
to access to and to enjoy the benefits of scientific progress and the right to be protected
against the adverse effects of science.

In turn, the participatory dimension of the HRS implies organising equal public par-
ticipation in order to anticipate the effects of science together. This includes equal par-
ticipation in the information, deliberation and decision over issues of anticipation of
both the beneficial and adverse effects of science. As examples, one may mention the
United Kingdom’s or Australia’s ‘citizen juries on genome editing’52 or, more generally,
Switzerland’s regular popular referenda or initiatives pertaining to research bans and
moratoria, two types of participatory experiences which one may emulate elsewhere
on a domestic, regional or universal plane. The participatory dimension of the HRS
also requires securing enough transparency on all scientific questions, and hence more
overall predictability in science and better anticipation.53

A third specific, and related, feature of the HRS for anticipation purposes is its com-
munal dimension. The HRS does not only protect a public good and a participatory one,
but also a communal one, as I have argued elsewhere. Science indeed is a kind of public
good that is not only in the collective interest or right, but also amounts to a common or
communal responsibility of all.54

The communal dimension of the HRS has two implications for the duties and respon-
sibilities55 to anticipate the adverse effects of science.

Domestically, first, this implies that the burden of the responsibility of anticipation
should not only lie with the public institutional duty-bearers of the right, such as
States, but also with all the members of the epistemic communities active in the scientific
practice.56 This does include the scientists, but also all of us. The communal dimension of
the HRS therefore precludes leaving the responsibility of anticipation solely in the hands
of the duty-bearing public authorities. However, it also, and even more importantly, pre-
cludes leaving that responsibility only in the hands of scientists, for instance in the name
of expertise and of scientific complexity of the risks at stake. As a result, the legal and
institutional framework for scientific anticipation under the HRS should clearly be
public in the first place, but also encourage and organise further scientific self-regulation
of issues of anticipation. As I have argued elsewhere, this may occur along the lines of a
new form of ‘social’ law, law that is neither private nor public.57 One may refer to that
new body of social law as ‘science law’ or law pertaining to science.

Internationally, secondly, the HRS’ communal dimension implies that the burden of
the responsibility of anticipation should not only lie with individual States. It is rather a
collective responsibility that should give rise to collective duties of States held together by
States, but also to collective responsibilities held together by all other institutions and
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subjects.58 The importance of those collective duties and responsibilities for the human
right to participate in science may actually explain the separate reference to international
cooperation in Article 15(4) ICESCR itself.59 If the proposed argument is correct,
however, international ‘cooperation’ in the anticipation of the adverse effects of
science is not only a recommendation to provide bilateral aid, but also amounts to a
duty of multilateral cooperation and international institution-building.60

Importantly, there are at least two gaps in the kind of anticipation duties one could
specify under the HRS. They need to be addressed in the context of the right’s reinvigora-
tion processes. The first one pertains to the need for more intergenerational anticipation.
This is no easy task in the absence of intergenerational rights in international human
rights law unlike what is the case in international environmental law or international bio-
medical law.61 It may, however, take the place of responsibilities to anticipate, albeit non-
directed ones and ones that do not therefore correspond to actual human rights of future
generations. The second gap concerns the lack of institutional framework for scientific
anticipation, especially internationally. This is an important blind spot of the HRS and
one that needs to be addressed urgently.62 Some of the high-risk and high-uncertainty
science addressed in this special issue is such that it can only properly be restricted
through international law and institutions.

3.3. Two additional contributions of the HRS to anticipation

There are two further opportunities to seize under the HRS for the future of the duties of
anticipation of the adverse effects of science. They could help not only develop antici-
pation duties that are specific to the adverse effects of science, but also, more generally,
weigh on and hopefully redirect the current debate about the content of anticipation
duties under international human rights law in general.

Sadly, however, those opportunities were missed by the CESCR in its General
Comment No. 25. The latter’s treatment of anticipation duties and responsibilities is
not only cursory and unsystematic, but it also brings together different threads from
the international law of anticipation developed outside international human rights law.
It does so without any concern for their justification in international human rights law
or for their coherence once those different pieces are brought together.

First of all, the HRS is relevant to the future of anticipation of the adverse effects of
science to the extent that it may help stall the process of quantification and procedura-
lisation of anticipation and the instrumental cost-benefit approach to the corresponding
duties that usually comes with it.

The approach to anticipation duties currently prevalent in international biomedical law
and, as of late, in international human rights law, is indeed instrumental or consequenti-
alist.63 It relies on a ‘cost and benefit’ approach to harm and conceives the risks of harm as
something to ‘manage’ in a ‘maximisation’ of benefits and a ‘minimisation’ of risks exer-
cise.64 Regrettably, it is also the approach that was chosen by the CESCR to conceptualise
the anticipation duties arising under the HRS in its General Comment No. 25.65

One may criticise this prevailing approach in two respects. First, instead of treating
human rights and interests as ends in themselves, this approach treats them as means
one may quantify, balance with others and then maximise. Thereby, it contradicts the
primary justification of human rights as a form of protection against the majority.66
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Secondly, applying such a quantitative balancing test to the anticipatory assessment of
the beneficial and adverse effects of a given scientific development entrenches the
already predominantly instrumental approach to science, whereas we should instead
be working out how to protect science against that very kind of understanding of
science. After all, this was the point of the independent human rights guarantee of the
inherent value of science in 1948. Instead, the prevalent quantitative approach to antici-
pation of the adverse effects of science encourages the commodification of science into a
set of end-products rather than approaching it as a never-ending cultural process of
creation.67

The second potential contribution of the HRS that has not been sufficiently under-
stood and explored so far is that it may assist us in escaping anticipatory technoscience
and the self-validating scientific approach to anticipation duties.

As mentioned before, current duties of precaution and prevention under international
law, as specified in international environmental law and international biomedical law,68

but also lately in international human rights law, rely on a test of ‘certainty’ and ‘foreseeabil-
ity’ of harm based on the current state of scientific knowledge. The same applies to the stan-
dard of due diligence where the reasonableness test is increasingly replaced by an ‘impact
assessment’ exercise69 that is proceduralised and technicised.70 It is, of course, easy to under-
stand why this may sound like an attractive move tomany: it proceduralises and technicises
complex normative assessments, thereby allegedly ‘objectifying’ or ‘universalising’ through
science what would otherwise look ‘subjective’ or even ‘parochial’ to most.

Regrettably, this is precisely the kind of approach adopted by the CESCR in its General
Comment No. 25.71 Its definition of the precautionary principle is borrowed from the
one developed by UNESCO in 2015.72 What the CESCR fails to grasp, however, is
that that definition was specified outside of an international human rights framework,
on the one hand, and not specifically for the anticipation of the adverse effects of
science, on the other. Transposed without adaptation into anticipation duties arising
under the HRS, this principle is difficult to apply and interpret further. Not only does
it bring in, without any explanation, the principle of intergenerational equity and a
potentially conflicting concern for the environment, but it also defines the ‘acceptability
of the harm’ by reference to the ‘consideration of the human rights of those who are
affected’. It thereby turns the latter rights and consideration for them into external
and independent points of reference, while it is precisely the content of the affected
people’s right to science and the adequate consideration for that right that one is
trying to establish when specifying those anticipation duties. This confirms once again
that the kind of anticipation duties the CESCR seems to have in mind are in fact
duties arising under other human rights and restricting the HRS, rather than anticipation
duties grounded in the HRS itself.

More generally, what this kind of reductive scientific understanding of the inter-
national law of anticipation fails to understand is the value of legal reasoning and of
reason giving in circumstances of pervasive and persistent disagreement about what it
is reasonable and diligent to prevent or promote. It also ignores the value of contextua-
lising the universal when interpreting indeterminate normative notions such as reason-
able care, proportionality, dignity or equality differently in different contexts.73

Last but not least, applying an approach based on scientific predictability to the antici-
pation of the beneficial and adverse effects of science itself is clearly circular. It bases the

302 S. BESSON



normative assessment of the potential effects of science on a scientific assessment, i.e. that
of scientific certainty. Not only does this assume the value-neutrality of science in cir-
cumstances of scientific disagreement, but it also encourages new research to provide
more certainty about the risks, thereby locking in the deployment of the high-risk
science at stake. All this contributes to turning ‘scientific anticipation’ into little more
than an ‘anticipation science’. It actually leads us straight back into the kind of scientific
‘self-validation’ criticised by Robert Merton74 more than eighty years ago. Yet again,
science (or a certain predominant form of science, at least) is in a position to determine
its own ends and value. What is new this time, however, is that it may even be in a pos-
ition to use the law to do so, and not the least of legal guarantees but the most fundamen-
tal of all: a human rights guarantee.

This is a serious concern. Indeed, going down this path risks undermining the whole
purpose of the independent guarantee of science as an inherent participatory good under
international human rights law. Of all international lawyers, international human rights
lawyers should be the ones resisting complicity in this endeavour. The cuckoo is already
in the nest.

4. Overview of the special issue

This special issue entails eight original contributions written for the occasion. It is useful
to briefly go over the articulation of those different contributions and to provide an over-
view of their respective content.

In his opening historical article “Codifying the human right to science,” William
Schabas argues that anticipation of the adverse effects of science was an early concern
of the drafters. The human right to science is set out in the UDHR and the ICESCR.
The two texts, which were adopted consecutively, are similar but not identical. The
travaux préparatoires indicate debate about whether the right was essentially about the
freedoms of scientists or about the purposes of science, including concern about
abuse. UNESCO’s contribution to the UDHR was insignificant, but it had considerable
influence on the text of the ICESCR. In 1950 and 1951, UNESCO issued important
and influential expert statements challenging ‘scientific’ arguments of racial suprema-
cists, confirming in practice its own understanding of the direction that science should
take.

Moving the debate about anticipation away from the Global North’s conception of
science, Ro Hill’s article “Anticipatory co-governance for human rights to sciences
across knowledge systems” argues that the interface between Indigenous and Western
knowledge systems highlights the existence of diverse sciences, each with its own
history, contexts and processes for validation, and with relevance to the HRS. The lens
of intersectional universality helps identify how Indigenous peoples differ in important
ways that affect the HRS, including through: (1) holding unique connections to terri-
tories, distinct cultures, worldviews and knowledge systems; (2) experiencing disposses-
sion of their lands, territories and resources leading to great disadvantage in socio-
economic status; (3) bearing a disproportionately high share of the negative impacts of
colonial scientific practices that breach human rights; and (4) utilising Indigenous gov-
ernance systems based on customary institutions for decision-making. Human rights law
requires that these institutions operate in ways that are consistent with principles of non-
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discrimination. From this recognition of difference and sameness, the author argues that
diligent anticipation of scientific risk needs to be based on recognition and support from
States for the institutions that govern Indigenous sciences, on redress and reparation by
relevant scientific organisations in relation to the negative impacts of colonial scientific
practices and on capacity-building to overcome inequitable distribution of resources and
power that results in the marginalisation of Indigenous people. Most importantly, antici-
patory co-governance with Indigenous peoples at both national and international levels
can empower Indigenous agency and provide a fertile ground for future thinking that will
diligently anticipate risks and benefits of science and scientific progress.

In their article “Look before you leap: states’ prevention and anticipation duties under
the right to science,” Yvonne Donders and Monika Plozza argue that States have an obli-
gation to prevent harm and to anticipate the risks of harm of scientific progress and its
applications. These obligations are derived from the right to be protected against the
harmful effects of scientific progress and its applications, a dimension of the HRS. The
duties to prevent harm are well established in existing international instruments, while
the duty to anticipate the risks of harm remains obscure. The precautionary principle
and due diligence can provide guidance on when and under what circumstances State
obligations to anticipate risks of harm exist. Both concepts involve a necessity and pro-
portionality test, which is also inherent to limitations under international human rights
law. The prevention or anticipation of risks of harm of scientific progress and its appli-
cations may stand in conflict with other human rights or, in the context of the right to
science proper, with the right to benefit from scientific progress and its applications or
scientific freedom. In such cases, limitations on one right might be required to protect
another, whereby the different interests protected under the HRS need to be properly
balanced when undertaking limitations.

Camila Perruso’s article “Anticipation under the human right to science and under other
social and cultural rights” takes a second look at the issues of the content and scope of antici-
pation duties under the human right to science, albeit this time from a different angle: she
adopts a comparative human rights law approach to compare anticipation under the HRS
with the corresponding practice of other social and cultural rights. In her article, she explores
how the right to science can benefit from the anticipatory obligations and mechanisms
related to anticipation under those other rights. She argues, on the one hand, for the exten-
sion of some of the obligations of prevention, precaution and due diligence developed for
other social and cultural rights to the HRS. She further identifies mechanisms capable of
addressing the anticipatory, institutional dimension required to implement the HRS. Her
contribution explores, on the other hand, how mechanisms such as indicators and human
rights impact assessments, that have beendeveloped and considered useful in the framework
of other social and cultural rights, could also play a role in the implementation of the antici-
patory aspects of the HRS.

The special issue then turns to a comparison with two other regimes of international
law where anticipation duties pertaining to science are more widespread: international
biomedical law and international environmental law. Two articles address those two
regimes by comparison to the HRS and hence partly respond to one another.

In her article “Anticipatory duties under the human right to science and international
biomedical law,” Rumiana Yotova assesses the interplay between international human
rights law and international biomedical law as two specialised regimes within
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international law. The focus lies specifically on the anticipatory duties arising under the
human right to benefit from science and its applications, on the one side, and under
international biomedical law, on the other. International biomedical law instruments
adopt a human rights-based approach to the regulation of biology and medicine, so one
of the questions is whether the anticipatory duties in biomedical law are indeed a
specific application of the corresponding duties in international human rights law,
modified, expanded and elaborated further to better address the distinctive subject-
matter, namely, the interface between the individual and science and technology in a
medical context. Or should the anticipatory duties in international biomedical law draw
from international environmental law and/or general international law? The main ques-
tion that the article addresses concerns the precise scope and content of the anticipatory
duties under international biomedical law and their relationship to human rights.

Anna-Maria Hubert’s twin article “Between Scylla and Charybdis: the implications of
the human right to science for regulating the harms and benefits of environmental
science and technology” explores whether the integration of human rights approaches,
in particular the HRS in Article 15(1)(b) ICESCR, potentially offers a basis for improving
existing approaches in international environmental law by widening the basis for demo-
cratic input and oversight in various decisions involving environmental science and its
applications. It incorporates a case study relating to the international regulation of
marine geo-engineering under the 1996 Protocol (London Protocol) to the 1972 Conven-
tion on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter
(London Convention). The analysis focuses on how the harms and benefits of marine
geo-engineering research are conceived in the London Protocol amendment, as well as
on the norms and processes that have been adopted to address them. These same
issues are then examined under the HRS, focusing on the recent interpretation of the
right by the CESCR in its General Comment No. 25. It seeks to show in a particular
case how the different areas of international environmental law and international
human rights law both bring to bear different objectives, norms and processes in how
they treat issues of environmental science and technology. It also examines the potential
benefits of a more integrated approach to regulating emerging applications, and some of
the challenges that arise in attempting this.

In her article “Anticipation under the human right to science (HRS): sketching the
public institutional framework. The example of scientific responses to the appearance
of SARS-CoV-2,” Amrei Müller turns to the institutional dimensions of anticipation
under the human right to science. In her article, she sketches the domestic and inter-
national institutional framework that States shall set up to implement their anticipatory
duties flowing from the HRS and, at the same time, that enables international institutions
to comply with their anticipatory responsibilities deriving from the HRS. The example of
the scientific response to the appearance of SARS-CoV-2 in late 2019 is used to concretise
the proposed institutional structure, including by highlighting the shortcomings of the
current framework.

With the same institutional focus, this special issue closes with Helle Porsdam and
Sebastian PorsdamMann’s article “Anticipation and diplomacy (with)in science: activat-
ing the right to science for science diplomacy.” In their contribution, the authors argue
that a hitherto underappreciated aspect of science diplomacy – diplomacy (with)in
science – has significant potential to complement the anticipatory approaches to
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science discussed in the issue by furthering the same goals: addressing the negative
impacts of scientific and technological developments and facilitating their benefits.
The authors relate the concept of diplomacy (with)in science to the normative framework
of the right to science under international human rights law and develop and motivate it
further by illustrating two potential areas for its application.
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ABSTRACT
The human right to science is set out in the Universal Declaration of
Human Rights and the International Covenant on Economic, Social
and Cultural Rights. The two texts, which were adopted consecutively,
are similar but not identical. Conflicts in formulating the right to
science in international human rights law were rooted in the
ideological quarrels of the Cold War. The travaux préparatoires
indicate debate about whether the right was essentially about the
freedoms of scientists or about the purposes of science, including
concern about abuse. Article 15(3) of the Covenant confirms
recognition of ‘the freedom indispensable for scientific research… ’
The Soviet Union promoted the view that scientific research must
pursue progressive aims but was unsuccessful in its attempts to
entrench this in the texts. UNESCO’s contribution to the Declaration
was insignificant but it had considerable influence on the Covenant
text. In 1950 and 1951, UNESCO issued important and influential
expert statements challenging ‘scientific’ arguments of racial
supremacists, confirming in practice its own understanding of the
direction that science should take.
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In his closing address at the San Francisco Conference, Jan Christian Smuts, the head of
the South African delegation and the principal author of the preamble of the Charter of
the United Nations, spoke of the ‘mounting horror of war’ for men and women, adding
that ‘science warns them to expect far worse in future war’.1 Six weeks later, ‘advances’ in
scientific research destroyed two Japanese cities and their inhabitants. The following year,
several prominent German scientists were tried for war crimes and crimes against
humanity with respect to medical experiments on human subjects. ‘Obviously all of
these experiments involving brutalities, tortures, disabling injury, and death were per-
formed in complete disregard of international conventions, the laws and customs of
war, the general principles of criminal law as derived from the criminal laws of all civi-
lised nations, and Control Council Law No. 10’, said the judgment of the American mili-
tary tribunal sitting in courtroom 600 of the Nuremberg Palace of Justice. ‘Manifestly
human experiments under such conditions are contrary to “the principles of the law
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of nations as they result from the usages established among civilised peoples, from the
laws of humanity, and from the dictates of public conscience”.’2

It was not always easy at the time to distinguish between abusive science and progress-
ive science. The worst of modern weaponry, the atomic bomb, had been developed and
used by those who took credit for the triumph over Nazi evil. The defendants in the trial
of the Nazi doctors pointed to experiments on human subjects in American prisoners
who were infected with serious diseases. As for Nazi race science, purporting to justify
white supremacy, it had its enthusiasts within scientific communities in Britain,
France, and the United States. Very recently, Mikel Mancisidor has noted ‘the state of
distrust (“what the scientists will do to us next”) which pervaded the debate on the devel-
opment of science when fully disconnected from values and aims. The role of science and
technology in Nazi war crimes, and in the atomic bombs’ was ‘very present’ in the minds
of those who developed the UN institutions and who crafted the early instruments of
international human rights law.3

Drafting the Universal Declaration of Human Rights

The ‘Draft Declaration of the International Rights and Duties of Man’ prepared by the
Inter-American Juridical Committee is the ancestor of the right to science provisions
in the Universal Declaration of Human Rights and the International Covenant on
Economics, Social and Cultural Rights:

Article 15

Right to Share in Benefits of Science

Every person has the right to share in the benefits accruing from the discoveries and inven-
tions of science, under conditions which permit a fair return to the industry and skill of
those responsible for the discovery or invention.

The state has the duty to encourage the development of the arts and sciences, but it must see
to it that the laws for the protection of trademarks, patents and copyrights are not used for
the establishment of monopolies which might prevent all persons from sharing in the
benefits of science. It is the duty of the state to protect the citizen against the use of scientific
discoveries in a manner to create fear and unrest among the people.4

The text, dated 31 December 1945, was signed by four members of the Committee, Fran-
cisco Campos, Félix Nieto del Rio, Charles G. Fenwick and Antonio Gómez Robledo.5

The initial materials to be considered in drafting of the international bill of rights pre-
pared by the Secretariat of the United Nations Commission on Human Rights contem-
plated a text on the ‘right to share in the benefits of science’.6 The preliminary Secretariat
draft, attributed to John Humphrey, contained the following: ‘Everyone has the right…
to share in the benefits of science.’7 The Documented Outline of the Secretariat, consist-
ing of several hundred pages, drew on a range of sources, some of them prepared by indi-
viduals and non-governmental organisations, as well as national constitutions. For
certain rights, such as freedom of expression and the right to a fair trial, a broad range
of sources was produced. The text of the Inter-American Juridical Committee was the
only source for a ‘right to science’.8

The right to science provision was discussed only briefly by the Drafting Committee of
the Commission on Human Rights during its June 1947 sessions. When Peng-chun
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Chang of China asked for an explanation of the phrase ‘share in the benefits of science’,
the Chilean member, Hernán Santa Cruz, invoked the draft of the Inter-American Jur-
idical Committee stating that ‘scientific inventions should belong to society and be
enjoyed by all’. The Commission’s chairman, Eleanor Roosevelt, announced that the pro-
vision was amended to read: ‘Everyone has the right… to share in the benefits that result
from scientific inventions and discoveries’. She said a footnote could be included stating
that it might be proper to include the substance of this Article in the Preamble.9 The
Drafting Committee’s Report dropped the reference to inventions. A parenthetical
note said: ‘It was the opinion of some of the members that the thought back of this
Article should be included in the Preamble.’10 Later that year, Ecuador proposed a
more elaborate version: ‘Right to enjoy the fruits of his discoveries, inventions, and
other scientific, literary and artistic activities under conditions prescribed by law, and
to share in the benefits accruing from scientific discoveries and inventions.’11

By December 1947, the draft International Bill of Rights had been split into two sep-
arate instruments, a manifesto or declaration and a treaty or covenant. Economic, social,
and cultural rights, including the right to share in the benefits of science, were only
addressed in the first of the two. In the Working Group of the Commission on
Human Rights on the draft declaration, the suggestion that the provision be relegated
to the preamble was revived. The text as a substantive rather than a preambular provision
barely survived, with three votes to retain it, one opposed and two abstentions.12 The
Soviet delegate asked ‘what was meant by sharing in the benefits that resulted from scien-
tific discoveries’. He thought the phrase appeared to imply an obligation to reveal patents
of scientific discoveries. Eleanor Roosevelt, who chaired the Working Group, said ‘the
idea of the Drafting Committee had been to stress the universality of such sharing’.
She proposed inserting a comment specifying that the text did not imply an obligation
to reveal secrets of scientific discoveries that had been patented.13 The Report of the
Working Group contained such a comment on intellectual property14 but it was not
reproduced in the final Report of the Commission’s December 1947 session.15 The
idea is rather odd because it is inherent in the patenting process that the discovery be
revealed and hence there is no secret.

The Commission on Human Rights adopted its final draft of the Universal Declara-
tion of Human Rights during its June 1948 session. René Cassin of France proposed
inserting the words ‘in scientific research and’ between the words ‘share’ and ‘in the
benefits’.16 Cassin explained that ‘cultural life included science but that he wished to
lay particular stress on the participation of even uneducated persons in scientific pro-
gress’.17 Peng-chun Chang proposed replacing ‘share in the benefits that result from
scientific discoveries’ with ‘share in scientific advancement’. The Commission’s reigning
intellectual, Chang recalled that ‘the phrase was derived from Bacon’,18 presumably a
reference to Francis Bacon’s Of the Advancement and Proficiencies of Learning: Or the
Partitions of Sciences, published in 1674. Cassin withdrew his own amendment and sup-
ported that of Chang.19 The Soviet representative, Alexei P. Pavlov, stressed that ‘the task
of science was to work for the advancement of peaceful aims and to make human life
better’. He said that in the Soviet Union ‘science and culture belonged to all and tremen-
dous progress had been achieved in making the benefits of culture accessible to broadest
masses’.20 Pavlov proposed an amendment: ‘In the advancement of science which should
serve the interests of the progress of mankind, the cause of peace, and co-operation
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amongst peoples.’21 After the Soviet amendment was put to a vote and rejected, the
Chinese amendment was adopted.22

The final negotiations of the Universal Declaration of Human Rights took place in
the third General Assembly session in late 1948. The Soviets renewed the proposal
about the purposes of science although they were no more successful the second
time around.23 Pavlov emphasised the importance of science serving the interests of
progress, democracy, and peace, invoking ‘the atmosphere of terror which prevailed
throughout the world owing to the application of scientific discoveries for destructive
purposes. According to the Press of certain countries, scientists were at present
engaged in perfecting a bacteriological weapon which would destroy 180 million
human beings at one blow.’24 Roosevelt spoke against the Soviet amendment. ‘The
United States delegation would under no circumstances agree that science should
be placed at the service of politics’, she said. ‘Yet that might be the practical effect
of the USSR amendment.’25 Her comments were echoed by delegates from Australia,26

Belgium,27 Cuba,28 the Dominican Republic,29 Lebanon, 30 Norway,31 and Uruguay.32

The British delegate referred to the Nazi ideologue Alfred Rosenberg, who had been
‘the propagandist of a doctrine which bestowed racial superiority upon Germany. That
was why it was necessary to take care in the declaration of human rights not to state a
principle which might be misinterpreted and might be used for purposes prejudicial to
the rights of the individual.’33 But there was also significant sympathy with the Soviet
position. Argentina said it could accept the proposal if the reference to democracy was
dropped.34 Chile,35 Ecuador,36 and Venezuela37 expressed similar sentiments. France’s
Cassin said he agreed ‘that science must be put at the service of progress and of peace,
but believed that the problem raised by the USSR delegation fell outside the frame-
work of the declaration of human rights’.38

The Third Committee of the General Assembly considered a number of
changes to the text adopted by the Commission. Peru wished to add the word
‘freely’ in the opening words of the provision so as ‘to recognise the freedom of
creative thought, in order to protect it from harmful pressures which were only
too frequent in recent history’.39 Cuba proposed modifying the final phrase by
replacing ‘share’ with ‘participate’.40 Guy Pérez-Cisneros explained that the ‘the
Cuban delegation did not consider that everyone was sufficiently gifted to play a
part in scientific advancement’.41 Cassin agreed with the proposal, recalling that
‘the question had been debated at length by the Commission on Human Rights,
where several delegations had maintained that even if all persons could not play
an equal part in scientific progress, they should indisputably be able to participate
in the benefits derived from it’.42 China prepared a revised version that incorpor-
ated the amendments of Peru and Cuba along with one of its own. Chang
argued that there were two aspects to the right, that of everyone to share in the
benefits of scientific advancement and that of the right to participate in the
work of scientific creation. He proposed adding the words ‘and its benefits’,43

which brought the text back to the original idea expressed by the Inter-American
Juridical Committee. The first paragraph of the article, which became article 27(1)
in the final text of the Declaration, was adopted unanimously by the Third
Committee.44
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UNESCO’s contribution

UNESCO’s mandate resonates through the Universal Declaration of Human Rights,
especially in articles 26, on education, and 27, on science and culture. The ancestor of
UNESCO was the International Committee of Intellectual Cooperation, set up by the
League of Nations in September 1921. Its membership included prominent scientists
such as Albert Einstein and Marie Curie.45 Three years later, the League Assembly wel-
comed the establishment of the International Institute of Intellectual Cooperation, based
in Paris. A new body conceived as part of the new post-Second World War institutional
framework was to be named the United Nations Educational and Cultural Organisation.
‘Science’ was only added to its name in the course of the London Conference of Novem-
ber 1945 when the Constitution was adopted.46

Representatives of UNESCO regularly attended the sessions of the Commission on
Human Rights and the Economic and Social Council when the drafts of the Universal
Declaration were being discussed. On its own initiative, UNESCO’s Committee on the
Philosophic Principles of the Rights of Man prepared a document compiled ‘on the
basis of a survey of the opinion of scholars in the various parts of the world’ that was
intended to address ‘the intellectual bases of a modern bill of rights’.47 It referred enthu-
siastically to the importance of economic and social rights, noting that ‘the increased
accessibility of economic and social rights was achieved as a consequence of the advances
of science’. The document said: ‘Finally, there are few to deny, in the retrospect of tech-
nological advances today, the right of all to share in the advancing gains of civilisation
and to have full access to the enjoyment of cultural opportunities and material improve-
ments’.48 Fifteen categories of fundamental rights were identified of which the fifteenth
was ‘The right to share in progress’: ‘Every man has the right to full access to the enjoy-
ment of the technical and cultural achievements of civilisation.’49

The UNESCO report was very poorly received by the Commission on Human Rights.
The Belgian representative, Fernand Dehousse, said he was ‘very sorry’ to see the docu-
ment. Dehousse was angered that a Belgian publication, Synthèse, had published an
account of the UNESCO document without even mentioning the Commission on
Human Rights. He said it would be ‘regrettable’ if the initiative had been taken by
UNESCO alone and not at the request of the UN human rights bodies. John Humphrey,
the Secretary of the Commission, confirmed that UNESCO had done this on its own.50

Humphrey said he had initially planned to circulate the UNESCO report but the Com-
mission decided against this and no reference was ever made to its contents.51 This was
an overreaction. Ten days after the brouhaha in the Commission, UNESCO wrote to
Eleanor Roosevelt, the Chairman of the Commission, clarifying that the report was
indeed issued in response to an invitation to comment on the report of the Drafting
Committee made in July 1947.52

On a few occasions the UNESCO representatives intervened in the debates.53 When
article 27 was discussed by the Working Group of the Commission, Jacques Havet
took the floor to ‘stress the importance’ of the provision but he spoke about culture
rather than science.54 In July 1948, UNESCO published a very substantial study as a con-
tribution to the negotiations. Two rather brief chapters addressed issues related to the
right to science. J.M. Burgers took the perspective of the ‘scientific worker’, exploring
the scope of rights and obligations. His article was more about the ‘rights of scientists’
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than the ‘right to science’.55 W.A. Noyes, an American chemistry professor, pointed to
the relationship between science and warfare. The scientist, ‘whether he likes it or
not’, is ‘tied to the military destinies of the various countries’, he wrote. ‘The Rights of
Man and the rights of the scientist have become, therefore, inextricably entangled.’
Noyes concluded that ‘the immediate objective of the scientists should be to ensure
that all levels of society in all nations are freed from economic anxiety’.56 The 1948
UNESCO study was never referred to in the General Assembly debates.

As the Universal Declaration was being completed, UNESCO was requested by the
Sub-Commission on the Prevention of Discrimination and the Protection of Minorities,
a subsidiary organ of the Commission on Human Rights, to consider ‘as a first step, the
desirability of initiating and recommending the general adoption of a programme of dis-
seminating scientific facts with regard to race’.57 This was later reformulated more pur-
posely in a resolution of the Economic and Social Council, the phrase ‘with regard to
race’ replaced with ‘designed to remove what is commonly known as racial prejudice’.58

In May 1949, UNESCO reported on implementation of the resolution, noting that ‘recog-
nised scientific authorities’ in various parts of the world had made statements during the
Second World War concerning Nazi racial theories, including Britain’s Royal Anthropo-
logical Society, the American Anthropological Association, the Society for the Study of
Social Issues, and the Brazilian Society of Anthropologists. UNESCO said a compilation
and publication of such statements, with a suitable introduction, could be done almost
immediately. It also referred to individual anthropologists whose work was not readily
accessible to a broad public. Their materials could be organised around several
themes, such as race from the standpoint of biology, anthropology, and psychology,
the cultural contributions of ‘the races of mankind’, the ‘irrational nature of race preju-
dice’, its cost, ‘successful experiments in race relations’, and methods of combating race
prejudice. The report said an expert group would be convened in July 1949 to issue a
statement on ‘racial problems and racial prejudice’.59

Before the proposed UNESCO meeting of experts, the General Conference of
UNESCO instructed the Director-General to ‘study and collect scientific materials con-
cerning questions of race’, to ‘give wide diffusion to the scientific information collected’
and to ‘prepare an educational campaign based on this information’.60 The reference to
‘questions of race’ was clearly more reserved than the language used in the ECOSOC res-
olution, which had spoken of ‘racial prejudice’. Organisation of the expert gathering was
the responsibility of UNESCO’s head of social sciences, Arthur Ramos, who died sud-
denly only weeks before the meeting. Ramos had set the tone with an article in
UNESCO’s journal, Social Sciences. ‘[T]he “racial” technique has led to one of the greatest
states of disequilibrium that exist, namely war. The present century has just paid tribute
in the shape of the European nations’ Second Great War, of which there were many
causes; but one cause was undoubtedly the philosophy of racial domination espoused
by the racialists of our time, that is to say the Germans’, he wrote. ‘We see then, in the
last analysis, that racialism is a direct result of Europeanisation and imperialism.’61

The Committee of Experts on Race Problems convened at UNESCO headquarters in
Paris in December 1949. In preparation for the meeting, UNESCO issued a detailed
memorandum that appears to be the outline of a book, developing the themes that
were identified in the report on implementation of the resolution earlier that year.62

The Committee had eight members: E. Franklin Frazier, Ashley Montagu, Ernest
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Beaglehold, Juan Comas, L.A. Costa Pinto, Morris Ginsberg, Humayun Kabir, and
Claude Levi-Strauss. Frazier, head of the sociology department at Howard University
and the first Black president of the American Sociological Association, was elected chair-
man.63 Montagu was designated as rapporteur.64 It was ‘an international dream team of
scholars’ assembled to draft ‘the final rebuttal to Nazism and eugenicists worldwide’.65

Edward Lawson represented the United Nations Secretariat as an observer. He
explained that the Division of Human Rights had reached the conclusion that it was
‘scientifically illegitimate’ to attempt to define the concept of race. Lawson told the
expert group that the Secretariat felt what was needed was ‘a clear, concise statement
of fact about race which could be disseminated all over the world and which would
serve as a basis for eliminating false ideas about race’.66 His words were echoed by
Montagu who explained that genetical and social evidence from recent research
showed ‘race questions were not of a biological character’. Montagu said differences in
genes among humans were insignificant, and that all belonged to the human race
‘with superficial physical differences’. The real ‘species character’ common to humans
was ‘educability or plasticity’.67 Montagu was himself somewhat of an enfant terrible
on the subject. Trained in the United States by Ruth Benedict and Franz Boas, he had
advanced his controversial positions in scholarly debates,68 apparently ‘with little humi-
lity and, probably as a result, little effect’.69 Montagu was the author of a best-selling
monograph, Man’s Most Dangerous Myth: The Fallacy of Race.70

Entitled ‘The Race Question’, the statement noted the relatively narrow use of the term
by anthropologists, referring to the current usage of three major divisions, Mongoloid,
Negroid and Caucasoid. But it said ‘[t]o most people, a race is any group of people
whom they choose to describe as a race’. It explained that Englishmen and Frenchmen
were not a race, nor were Catholics, Protestants, Moslems or Jews, or people who
were ‘culturally’ Turkish or Chinese. The statement recommended that ‘when the term
“race” is used in popular parlance, it would be better when speaking of human races
to drop the term “race” altogether and speak of ethnic groups’. The statement continued:

For all practical social purposes ‘race’ is not so much a biological phenomenon as a
social myth. The myth of ‘race’ has created an enormous amount of human and social
damage. In recent years it has taken a heavy toll in human lives and caused untold
suffering. It still prevents the normal development of millions of human beings and
deprives civilisation of the effective co-operation of productive minds. The biological
differences between ethnic groups should be disregarded from the standpoint of social
acceptance and social action. The unity of mankind from both the biological and
social viewpoints is the main thing. To recognise this and to act accordingly is the first
requirement of modern man.71

The very specific issue of ‘race mixture’ was also confronted. Montagu’s original draft
contained a strong plea favouring the benefits of ‘hybridisation’. He wrote that ‘the evi-
dence points unequivocally to the fact that race mixture is always biologically good in its
effects… Race mixture is biologically one of the greatest of all powers for the creation of
novel and desirable traits in man.’72 But this was a step too far for some of the experts,
and in the final version reference to any beneficial consequences of ‘race mixture’ were
removed. Montagu’s sentence about ‘convincing evidence’ was changed to state that
there was nothing to indicate ‘that race mixture of itself produces biologically bad
effects. Statements that human hybrids frequently show undesirable traits, both
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physically and mentally, physical disharmonies and mental degeneracies are not sup-
ported by the facts.’ Consequently, said the UNESCO statement, there was ‘no biological
justification for prohibiting intermarriage between persons of different ethnic groups’.

The UNESCO statement is given great credit for its positive impact on scientific dis-
cussion as well as on public opinion.73 A headline on page 1 of the New York Times pro-
claimed ‘No Scientific Basis for Race Bias Found by World Panel of Experts’.74 After
decades of debate among recognised scientists that ultimately did much to fuel the gen-
ocidal plans of the Nazis and their supporters, an authoritative international body backed
by established scholars had dramatically framed the discussion, both within the academic
community but also in public opinion generally. According to Elazar Barkan, the State-
ment ‘highlighted the dramatic transformation in the scientific and public understanding
of the race concept’.75 UNESCO’s press release described it as ‘the most far-reaching and
competent pronouncement of its kind ever made and provides a scientific foundation for
some of the basic principles expressed in the Universal Declaration of Human Rights’.76

Later in the year, Montagu published a detailed commentary on the 1950 statement.77

Ashley Montagu had been right in expecting the 1950 Statement would not please
everyone, and he may have been too optimistic in thinking it was ‘bombproof’. Within
a week of its publication, a critical letter by William B. Fagg, writing on behalf of the
Royal Anthropological Institute, was published in The Times. It claimed that several
propositions in the Statement were ‘distinctly controversial in the present state of our
knowledge’. Fagg said the statement that ‘race is less a biological fact than a social
myth’ was ‘too simplified’. As for the conclusion that humans are driven towards univer-
sal brotherhood and cooperation, Fagg said ‘surely very few anthropologists anywhere
would yet venture to commit themselves’ to this.78 In the months that followed, the Insti-
tute’s journal, Man, published several letters from English academics challenging the
Statement on a variety of grounds.79 At least one was known for holding quite racist
views about ‘interbreeding’ and the positive consequences of competition between
races.80 The editor of Man dismissed the UNESCO document as the ‘Ashley Montagu
Statement’.81 A lengthy, mocking critique appeared in the Eugenics Review.82 Physical
anthropologists and biologists grumbled that the expert panel had been dominated by
social scientists, with the exception of Montagu, whom many regarded as a maverick.
The journal of the Royal Anthropological Institute noted the views of prominent physical
anthropologists who, while in ‘cordial agreement with the purpose and essential thesis of
the document’ seemed to view it as simplistic.83 Although England provided the core of
the opposition to the UNESCO Statement, there were also a few critical comments from
elsewhere including the United States.84

The Director-General of UNESCO himself, Jaime Torres Bodet, explained to one of
those consulted on the 1950 statement that it had been widely distributed and well
received. ‘It has given hope and courage to many people’, he said, and did not think
that ‘in the present state of science, the text of this document could be altered’. But he
added that a new meeting of physical anthropologists and geneticists would be convened
in early June 1951 ‘in order to show our scientific impartiality’.85 There was a recognition
that the findings of the 1950 meeting, which had been composed of sociologists and cul-
tural anthropologists, needed to be reinforced by the views of physical anthropologists
and geneticists.
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Perrin Selcer has pointed to the ‘more matter-of-fact tone’ of the second statement. It
based itself on ‘the rather esoteric argument that biological diversity must be understood
through a population rather than a typological approach and more clearly hedged on the
actual equality of races. Nevertheless, the second statement surprised even many of its
own signatories with the strength of its antiracism, and UNESCO successfully presented
it as another weapon in the fight against racial prejudice.’86 For Michelle Brattain, ‘the
second statement project revealed how much the categories, premises, empirical
records, and authority of an older, supposedly discredited body of work once dedicated
to measuring difference continued to influence the science of race’.87 Alfred Métraux,
who directed UNESCO’s work against racism in the 1950s, was enthusiastic about the
June 1951 meeting. He had anticipated a ‘great battle’88 but ultimately felt the results
were constructive. Far from ‘invalidating’ the 1950 Statement, he felt that the earlier
document had been ‘reinforced’.89 Writing to his wife, he described ‘une très bonne
réunion…Ashley Montagu s’est comporté mieux que prévu et, je dois le reconnaître,
il a apporté beaucoup à la réunion en se présentant comme une cible.’90

To make its message accessible to young people. UNESCO published a picture book
entitledWhat Is Race? Evidence from Scientists.’91 It also undertook an investigation into
the factors that ‘produced in Brazil a spirit of tolerance and a degree of harmony in inter-
racial relations in strong contrast with the morbid intransigence of other types of culture’.
Short monographs, averaging about 50 pages each, were produced as part of a collection
entitled ‘The Race Question in Modern Science’.92

UNESCO returned to the issue in the 1960s, issuing two more declarations.93 This
work was consolidated in 1978 with the adoption of a political statement crafted by inter-
national lawyers, entitled UNESCO Declaration on Race and Racial Prejudice.94

Drafting the International Covenant

With the adoption of the Universal Declaration of Human Rights, on 10 December 1948,
the attention of the Commission on Human Rights and other United Nations organs
turned to the draft Covenant, whose adoption was expected to take another year or
two. The drafts adopted by the Commission in 1947 and 1948 did not include economic,
social, and cultural rights.95 In 1949, the debate began about the place of such rights,
including the right to science, within the treaty. The Commission’s 1949 text was
accompanied by draft provisions on economic and social rights for what was then
being called Part II of the Covenant. These were derived from articles 22 to 26 of the Uni-
versal Declaration but there was nothing reflecting article 27(1).96 In 1950, the Soviet
Union submitted a resolution in the General Assembly setting out a catalogue of
economic, social, and cultural rights for incorporation in the Covenant. It included an
obligation on the State to ‘ensure the development of science and education in the inter-
ests of progress and democracy and in the interests of ensuring international peace and
co-operation’.97

If UNESCO’s contribution to the Universal Declaration was inconsequential, the same
cannot be said of the text on the right to science in the International Covenant on Econ-
omic, Social, and Cultural Rights where its engagement was quite seminal. Within a few
months of the adoption of the Universal Declaration of Human Rights by the United
Nations General Assembly, on 10 December 1948, Bart J. Bok published an article in
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the Bulletin of the Atomic Scientists entitled ‘Freedom of science and the Universal
Declaration of Human Rights’. A Dutch-American astronomer, Bok was responding to
an invitation from Julian Huxley, the English evolutionary biologist and the first Direc-
tor-General of UNESCO, to address the challenges posed to ‘men of science’ by increased
political pressure from the State. At the time, Huxley’s concerns were focussed on the
triumph of the Lysenko school in Soviet genetics, a development attributable to political
pressure. Huxley said that Nazi Germany had paid for its attacks on scientific autonomy
and unity ‘by a deterioration in the quality of its scientific work’ and he predicted the
same fate awaited the Soviet Union.98

Bok questioned whether ‘scientific advance’ was dependent upon full freedom for the
scientist. He pointed to totalitarian states that ‘restrict and pervert science’.99 Bok wel-
comed the adoption of the Universal Declaration of Human Rights as a guide to scientists
in the development of their own ‘Charter for Scientists’ as proposed by Huxley and
others. He pointed to the special importance of three provisions of the Universal Declara-
tion of Human Rights: article 12, on the right to privacy, article 13, on freedom of move-
ment, and article 19, on freedom of expression. Then he turned to article 27, the
provision of the Declaration that actually refers to science and that, said Bok, ‘is especially
important to the scientist’. Bok wrote that ‘[i]f this Article had been written twenty years
ago, it would, to the majority of the world’s scientists, have seemed like an admirable
statement, but it would not have been considered by them as especially significant for
the scientist.’ He noted ‘a wide questioning of the scientist’s right to free participation
in community activities. In the days of the atomic bomb, scientists are supposed to be
much more careful than non-scientists in choice of organisations that they join or in
the popular causes that they wish to espouse.’100 Bok set out his own amended version
of the ‘Charter for Scientists’. Bok’s discussion of ‘freedom of science’ was subsequently
published by UNESCO as a booklet in a French translation.101

Bok’s study was largely adopted in a UNESCO submission to the Commission on
Human Rights for consideration during the drafting of the treaty provisions on econ-
omic, social, and cultural rights. The lengthy document focussed largely on the freedoms
of scientists rather than on the right to science. With reference to the Bok study,
UNESCO proposed including special rights that were, in reality, little more than
specific formulations of freedom of expression and freedom of information. It called
for recognition of a right to obtain information on the aims of research projects, to
publish results of research, ‘and the fullest possible freedom to discuss the development
of their work with other scientists, except where there might be social or moral grounds
for restricting these privileges’. In harmony with Bok’s approach, UNESCO also envi-
saged certain duties: ‘[t]o examine carefully the meaning and aim of the work carried
out by the scientist and, when it is in the service of other men, to determine their pur-
poses and to assess the moral problems at stake’, ‘[t]o contribute towards the progress
of science in those fields that will most benefit mankind as a whole and to bring the
fullest influence to bear to prevent any abuse of science’, and ‘[t]o assist in the education
of the people and of governmental authorities by explaining to them the aims, methods
and spirit of scientific research and enabling them to follow scientific progress’.102

UNESCO considered that the Covenant should include ‘two quite general clauses in
line with the first paragraph of Article 27 of the Universal Declaration’. The first
would formulate the obligation ‘to allow all, irrespective of race, sex or religion, the
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widest possible access to the various forms of cultural life’. The second would provide ‘the
guarantee that artists and scientists would enjoy the fullest freedom and security’. The
right to benefit from science had been totally forgotten. In its place was protection of
the rights of scientists. UNESCO said that ‘[t]hese articles should be framed as to
draw the attention of governments to the essentially international and universal character
of cultural life and to the danger of restricting access to culture of certain national groups
only’.103

The following year, UNESCO’s Director-General proposed a text on the subject that
recognised ‘the enjoyment of the benefits resulting from scientific progress and its
application’:

Article (d). The Signatory States undertake to encourage the preservation, development and
propagation of science and culture by every appropriate means;

(a) By facilitating for all access to manifestations of national and international cultural
life, such as books, publications and works of art, and also the enjoyment of the
benefits resulting from scientific progress and its application;

(b) by preserving and protecting the inheritance of books, works of art and other monu-
ments and objects of historic, scientific and cultural interest;

(c) by assuring liberty and security to scholars and artists in their work and seeing that
they enjoy material conditions necessary for research and creation;

(d) by guaranteeing the free cultural development of racial and linguistic minorities.104

A draft article submitted by Chile a few weeks later explicitly acknowledged that it was
inspired by the UNESCO text:

The States parties to the Covenant undertake to encourage by all appropriate means the con-
servation, the development and the diffusion of science and culture, in accordance with the
principle of non-discrimination enunciated in paragraph 1 of Article 1 of this Covenant.

They recognise that it is one of their principal aims to ensure conditions which will
permit every one:

1. to take part in cultural life;
2. to enjoy the benefits of scientific progress and its applications;

Each State party to the Covenant pledges itself to undertake progressively, with due regard
to its organization and resources, the measures necessary to attain these objectives in all the
territories within its jurisdiction.105

There was little debate on the provision in the Commission on Human Rights at its
session ending in May 1951. Jacques Havet, speaking on behalf of UNESCO, said that
‘[t]he right of everyone to enjoy his share of the benefits of science was to a great
extent the determining factor for the exercise by mankind as a whole of many other
rights’.106 He explained that ‘[e]njoyment of the benefits of scientific progress implied
the dissemination of basic scientific knowledge, especially knowledge best calculated to
enlighten men’s minds and combat prejudices, coordinated efforts on the part of
States, in conjunction with the competent specialised agencies, to raise standards of
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living, and a wider dissemination of culture through the processes and apparatus created
by science’.107 The Commission adopted the Chilean draft with the exception of the final
paragraph, which belonged in the general provisions of the treaty applicable to all econ-
omic, social and cultural rights.108

The previous December, the General Assembly had taken a decision to include econ-
omic, social, and cultural rights in the Covenant.109 There was no unanimity about this,
and a number of Western States were opposed.110 In 1951 the Western States succeeded
by a small majority with their demand for two Covenants, each with a different set of
implementation instruments.111 At its 1952 session, the Commission on Human
Rights prepared the first draft of the International Covenant on Economic, Social and
Cultural Rights. The United States proposed a text to replace the one adopted by the
Commission the previous year:

1. The States Parties to the Covenant recognise the right of everyone:
(a) To take part in cultural life;
(b) To enjoy freedom necessary for scientific research and creation.

2. The full attainment of this right requires the conservation, the development and the
diffusion of science and culture.112

Eleanor Roosevelt, who was then in her final year as a member of the Commission,
explained that the United States had put the emphasis on ‘the freedom necessary for
scientific research and creation because the original text called merely for the right to
enjoy the benefits of scientific progress, or, in other words, simply the right to enjoy
the results of scientific research, whereas what was really required was to ensure con-
ditions in which such research could be freely conducted’.113 The American proposal
was consistent with the position taken by UNESCO. Its Human Rights Committee,
which had been shown an early draft of the American proposal, felt that in referring
to ‘the need for guaranteeing the freedom of the creative mind in scientific and intellec-
tual research’ the American proposal was a useful addition.114

Nevertheless, the elimination of the right to the benefits of science provoked criticism
from some Member States. Venezuela’s delegate insisted upon the point: ‘In many
countries, people were prevented from enjoying the benefits of scientific. discoveries
and inventions because the latter were suppressed by powerful economic or political
interests which were unwilling to make the capital investment required; it was necessary
to ensure that such benefits were made available to all, without obstruction.’115 Poland
and Uruguay proposed amendments to the American amendment in order to revive
the idea: ‘(c) To enjoy the benefits of scientific progress and its applications.’116 Roosevelt
agreed but ‘on condition that it should not be interpreted as infringing recognised rights
such as literary, artistic, scientific and commercial rights’.117 The American resolution
was reformulated so as to reinstate the phrase about the benefits of science.

1. The States Parties to the Covenant recognise the right of everyone:
(a) To take part in cultural life;
(b) To enjoy the benefits of scientific progress and its applications.
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2. The steps to be taken by the States Parties to this Covenant to achieve the full realis-
ation of this right shall include those necessary for the conservation, the development
and the diffusion of science and culture.

3. The States Parties to the Covenant undertake to respect the freedom indispensable for
scientific research and creative activity.118

It was adopted by 14 votes to none, with 3 abstentions.119

The Soviets had attempted to revive the clause on the objectives of science that they
had proposed, without success, for the Universal Declaration of Human Rights by
adding the words ‘and to ensure the development of science and education in the inter-
ests of progress and democracy and of the maintenance of peace and cooperation
between peoples’.120 The Soviet delegate, Platon Morozov, argued that it was ‘essential
for States to take the steps necessary to prohibit scientific activity designed to destroy
mankind’. He referred to nuclear science which had gone in two directions, one for
peaceful purposes and the other for mass destruction of human beings.121

According to the Commission’s Report, while ‘some members’ favoured the clause,
‘[m]ost members, however, were opposed to including à statement of the ends which
scientific research should serve, on the grounds that scientific research by its nature
was independent of any external criterion and that a statement of aims such as that envi-
saged might provide a pretext for State control of scientific research and creative
activity’.122

The Commission draft of article 15 was debated in in the Third Committee of the
General Assembly in 1957. UNESCO’s representative, Rene Maheu, pointed to the differ-
ence between the provision on cultural rights then being debated and the two that pre-
ceded it, which concerned education. He noted that whereas the rights in articles 13 and
14 were already well-defined, article 15 ‘dealt with ideas which were still in the process of
evolution, from both the legal and the philosophical points of view…Moreover, it dealt
with matters in which the State, although playing a considerable part, could act only with
great caution, since the very freedom of the human mind was involved.’Maheu said care
should be taken to protect scientific freedom in order to prevent destroying the right that
intended to be protected.123

Czechoslovakia revived the debate about the purposes of scientific research. It sub-
mitted a draft amendment proposing insertion of the words ‘in the interest of the main-
tenance of peace and co-operation among nations’ at the end of paragraph 2.124 In the
course of the debate, Czechoslovakia took up a suggestion from UNESCO’s represen-
tative and added the words ‘in particular’ before ‘in the interest of’.125 The UNESCO
representative was favourable to the Czechoslovak proposal on the purposes of scien-
tific research. Maheu pointed to article 1 of UNESCO’s Constitution which declared
that education, science and culture were instruments of peace.126 Czechoslovakia’s
representative said it was ‘common knowledge, however, that, applied to the wrong
ends, technical and scientific progress could be harmful to humanity’.127 She noted
that the paragraph on cooperation would be consistent with a General Assembly resol-
ution adopted unanimously at the previous session and to a draft resolution on the
same subject proposed by her delegation and adopted by the Third Committee
earlier in the month.128
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Greece objected to the words ‘in the interest of the maintenance of peace and co-oper-
ation among nations’, saying they were not only unnecessary ‘but even dangerous’. Its
delegate asked ‘[w]ho would be the judge?’, explaining that ‘[i]In all likelihood, it
would be the State, in which case the amendment would have the effect of restricting
individual freedom’.129 The United Kingdom was of the same view. ‘[S]cience and
culture were autonomous in their very nature and could not be made subject, as
regards their aims, to other principles, however admirable’, said Samuel Hoare.130 The
Rapporteur observed that Czechoslovakia’s addition of the words ‘in particular’ failed
to satisfy those who objected to the proposal.131 Czechoslovakia’s amendment on
peace and co-operation among nations was rejected by 35 to 21, with 16 abstentions.132

Czechoslovakia also proposed the addition of a fourth paragraph: ‘The States Parties to
the covenant will encourage all-round development of international scientific and cul-
tural co-operation and of mutual contacts between scientific and cultural experts.’133

After the United Kingdom questioned whether the new paragraph 4 should impose an
obligation, Saudi Arabia thought the problem could be addressed by replacing the
words ‘States Parties will encourage’ with ‘States Parties recognise the benefits derived
from the encouragement of… ’ Saudi Arabia also proposed replacing ‘contacts
between experts’ with ‘international contacts’.134 Czechoslovakia accepted the amend-
ments.135 The new paragraph met with general approval and was adopted by 47 to 9,
with 16 abstentions. The final text was adopted by 71 votes to none, with one
abstention.136

Two years after adoption of the Covenant, the Proclamation of the International Con-
ference on Human Rights reflected concerns about the abuse of science: ‘While recent
scientific discoveries and technological advances have opened vast prospects for econ-
omic, social and cultural progress, such developments may nevertheless endanger the
rights and freedoms of individuals and will require continuing attention.’137 Similar con-
cerns appear in the Vienna Declaration which, after acknowledging the right to enjoy the
benefits of scientific progress and its applications notes that ‘certain advances, notably in
the biomedical and life sciences as well as in information technology, may have poten-
tially adverse consequences for the integrity, dignity and human rights of the
individual’.138

Conclusions

General Comment 25, adopted by the Committee on Economic, Social and Cultural Rights
in 2020, places a great deal of emphasis on participation in science. The issue of the direc-
tion that science should take, which was a preoccupation of the drafters of the two pro-
visions, receives relatively little attention. The General Comment points to minor
differences in terminology, noting that the Universal Declaration of Human Rights
speaks of ‘scientific advancement’ while the Covenant refers to ‘scientific progress’. The
Committee makes no issue of the distinction and treats the two phrases as if they are
synonymous: ‘[T]hese expressions emphasise the capacity of science to contribute to the
well-being of persons and humankind. Thus, the development of science in the service
of peace and human rights should be prioritised by States over other uses.’139

The consideration given in this essay to UNESCO’s work on race during its early years
may strike some readers as a digression from the subject of the right to science. But the
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discussion seems justified because this was probably the first manifestation of UNESCO’s
engagement in the implementation of its human rights responsibilities which were
framed by the terms of article 27(1) of the Universal Declaration of Human Rights.
Unlike the Charter of the United Nations, which is silent on the specific subject of
racial discrimination other than in the formulaic references to equality in general, the
preamble of UNESCO’s Constitution addresses the issue directly: ‘That the great and ter-
rible war which has now ended was a war made possible by the denial of the democratic
principles of the dignity, equality and mutual respect of men, and by the propagation, in
their place, through ignorance and prejudice, of the doctrine of the inequality of men and
races’.140

UNESCO took up the issue of race in 1949 at the request of the human rights organs of
the United Nations. Two statements were issued in the space of a few years, the work of
teams of scientists from several disciplines belonging to both the social sciences and the
natural sciences. In so doing, UNESCO was not proclaiming the right of scientists to
conduct research without government involvement. Rather, it was imposing a framework
for the direction of science, laying down, if only implicitly, guidelines for the direction
that research should take. The UNESCO statements delivered a serious blow to so-
called eugenics, which had been a favourite subject of Nazi ‘scientists’ but also one of
interest to many researchers in other countries, including the first director general of
UNESCO, Julian Huxley.

But even within the organisation, UNESCO’s early statements on race seem afflicted
with a degree of ambivalence. A recent study on science within the work of the organi-
sation, comprised of detailed discussions of activities in mathematics, oceanography,
geology, and engineering, to name a few contains a single perfunctory reference to the
work on race.141 The UNESCO Courier devoted a special issue to racism in 2001, in con-
junction with the Durban Conference on racism and racial discrimination. A short
chapter by Prof. George Frederickson entitled ‘The rise and fall of the laboratory
racist’ refers to ‘the scientific racism that had been respectable and influential in the
United States and Europe before World War II’ but inexplicably makes no mention of
the UNESCO statements.142

René Cassin was an iconic personality in the development of international human
rights law. As a founding member of the Commission on Human Rights, he was one
of the authors of article 27(1) of the Universal Declaration of Human Rights. In 1972,
Cassin published an article with the title ‘Science and Human Rights’. Cassin’s overriding
concern was with the abuses of science. He acknowledged the tension between the
freedom of the scientist in the conduct of research and her or his responsibility to
serve humanity.143 The challenge of ‘dual use’ confronts part of this issue.144 But resisting
applications of science that may cause harm is not entirely the same as insisting that
science direct its attention to ‘progress’. The spirit that inspired UNESCO in 1950
should be revived. It was a concrete manifestation of the application of science in the
service of human rights.

The drafting histories of article 27(1) of the Universal Declaration of Human Rights
and article 15(1)(b) reveal important tensions in understanding the scope of ‘the right
to science’, as it is now called. The debate was generally focussed not on the beneficiaries
of the right but rather on the scientists themselves. The view that the right was essentially
about the freedoms of scientists to engage in research unencumbered by any political or
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ideological orientation was promoted. However, article 15(3) of the Covenant clarifies
the autonomy of this issue: ‘The States Parties to the present Covenant undertake to
respect the freedom indispensable for scientific research… ’

The Soviets were the main promoters of the view that scientific research must pursue
progressive aims. They were unsuccessful in their efforts to insert language along these
lines in the two provisions. As they pointed out in the debates, there was an inconsistency
with the recognition of such a perspective with respect to freedom of education. For
example, in article 13(1) of the Covenant the States Parties affirm that ‘education shall
be directed to the full development of the human personality and the sense of its
dignity, and shall strengthen the respect for human rights and fundamental freedoms.
They further agree that education shall enable all persons to participate effectively in a
free society, promote understanding, tolerance and friendship among all nations and
all racial, ethnic or religious groups, and further the activities of the United Nations
for the maintenance of peace.’ Why should it be any different for science? Moreover,
the failure to incorporate language making clear that not all science is beneficial to
humanity is inconsistent with the activities of UNESCO at the time the right was
being formulated, as its work on the fallacy of race makes clear.
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ABSTRACT
The interface between Indigenous andWestern knowledge systems
highlights the existence of diverse sciences, each with their own
history, contexts and processes for validation, with relevance to
the human rights to sciences (HRS). The lens of intersectional
universality shows how Indigenous peoples differ in ways that
affect the HRS, through: (1) holding unique connections to
territories, distinct cultures, worldviews and knowledge systems;
(2) experiencing dispossession of their lands, territories and
resources leading to great disadvantage in socio-economic status;
(3) bearing a disproportionately high impact from colonial
scientific practices that breach human rights; and (4) utilising
Indigenous governance systems based on customary institutions
for decision-making. Human rights law requires that these
institutions are consistent with principles of non-discrimination –
the universal aspect. From this recognition of difference and
sameness, we argue that diligent anticipation of risk needs to be
based on recognition and support from states for the institutions
that govern Indigenous sciences, redress by relevant scientific
organisations for the negative impacts of colonial scientific
practices, and capacity-building to overcome inequitable
distribution of resources and power. Anticipatory co-governance
with Indigenous peoples can empower Indigenous agency,
Indigenous perspectives on human rights and provide a fertile
ground for future thinking to diligently anticipate risks and
benefits of science and scientific progress.
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Introduction to the anticipation of risk and benefit in the human rights to
sciences

The United Nations’ (UN) Universal Declaration of Human Rights (UDHR) and Inter-
national Covenant on Economic, Social and Cultural Rights (ICESC) recognise the
human rights to science (HRS). Article 15(1b) of the ICESC sets out everyone’s right
to enjoy the benefits of scientific progress and its applications. Current global circum-
stances highlight the potential benefits of science, including Western and Indigenous
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sciences, in understanding and responding to numerous global challenges that affect
human health and wellbeing including climate change, pandemics and biodiversity
loss.1 On the other hand, the interface betweenWestern scientific and Indigenous knowl-
edge systems has often been characterised by grave human rights abuses, include living
Indigenous people being collected and displayed in zoos, theft of human remains and
cultural objects, and removal and exploitation of Indigenous knowledge of medicinal
plants.2 As a result of this context, Indigenous people encounter unique challenges in
anticipating the benefits and risks associated with the HRS.

The aim of this article is to examine the content, scope and bearers of the various
duties and responsibilities to diligently anticipate the potential risks and benefits of the
HRS, taking account of the interface between Indigenous and Western knowledge
systems. The term ‘Indigenous knowledge systems’ refers here to cumulative bodies of
knowledge, practices and beliefs, evolving by adaptive processes and handed down and
across generations by cultural transmission within diverse Indigenous societies.3

‘Western knowledge systems’ similarly refers to knowledge, practices and beliefs,
arising in western European countries and consolidated in post-Renaissance Europe
on the basis of wider and more ancient roots, and which have now spread across the
globe.4 I investigate this interface from the standpoint of a non-Indigenous environ-
mental scientist who has worked at that interface for some decades [see Mclean et al.5

for a useful discussion of positionality in this context]. My perspective aligns with
Sen’s6 position that human rights are pronouncements in social ethics, sustainable by
open public reasoning, whether or not they are reflected in legislation or other normative
formats. Public reasoning necessarily occurs across cultures, with diverse worldviews and
perspectives about what constitutes human rights, and thereby across diverse knowledge
systems – hence consideration of the interface between Indigenous and scientific knowl-
edge systems is important.

States have duties under the UN frameworks to anticipate both the risks and the
benefits of science and scientific progress. Here I argue that Indigenous peoples, now fre-
quently recognised as First Nations although not nation-states, also hold duties to dili-
gently anticipate the risks and benefits of science, internationally under the United
Nations Declaration on the Rights of Indigenous Peoples (UNDRIP). Care is required
to understand how these duties and responsibilities arising from collective human
rights under the UNDRIP can be structured and implemented in ways that are consistent
with, rather than in conflict with, the HRS.7 The article begins with a description of the
interface between Indigenous and Western knowledge systems and sciences, followed by
a discussion of how intersectional universality provides a means to identify difference/
similarity and navigate potential conflicts between UNDRIP and the HRS. I then
provide a brief overview of the impacts of human rights breaches by Western scientific
practices on Indigenous peoples, and the beginning of initiatives by scientific organisa-
tions to provide redress, with some examples. I consider examples of benefits arising
from Western science and technology (i.e. derivatives of scientific progress) for and
with Indigenous peoples, and identify mechanisms and conditions that made this poss-
ible, including capacity building. The final section sets out how anticipatory co-govern-
ance at both national (domestic) and international levels can underpin pathways to
diligent anticipation of the risks and benefits of science relevant to the HRS consistent
with the UNDRIP, and is followed by concluding comments.
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The interface between Indigenous and Western knowledge systems and
sciences

In 2020, guidance was published on working across Indigenous, local and scientific
knowledge systems for assessments in the context of the global intergovernmental
science-policy platform on biodiversity and ecosystem services (IPBES).8 This guidance
built on conceptualisations of the value of a multiple evidence base (MEB), drawing
together an enriched picture from knowledge systems based on distinctive world
views.9 Each knowledge system has its own history, context and methods for validation
of knowledge claims10 (Figure 1a). The MEB framework provides effective practices for
crossing the boundaries between knowledge systems in ways that take account of histori-
cal injustices and power imbalances, without privileging Western over Indigenous
science.11 Practices of expecting rights, supporting care and mutuality, strengthening
Indigenous peoples and local communities (IPLC) and their knowledge systems and sup-
porting effective knowledge exchange dialogues, have proved an effective interface of
knowledge systems in biodiversity assessments.12

Nevertheless, Indigenous and Western scientific knowledge systems share many com-
monalities as well as distinct differences. ‘Western scientific knowledge systems’ is a
short-hand term for a body of work which is mostly characterised by cross-fertilisation
and exchange, and during the colonial era – which continues today – by theft, oppression
and what appears as extreme cruelty.13 A recent history of sciences has demonstrated that
the first recorded botanical garden in the world was established by the Aztec rulers in the
ancient city of Tenochtitlan (now Mexico City). Encounters between Indigenous peoples
and Western scientists were foundational in the establishment of botanical gardens

Figure 1. Encounters across diverse knowledge systems with sciences embedded in them. Adapted
from Tengo et al. 2014.82
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across Europe.14 Copernicus, often hailed as the founder of the scientific revolution, drew
on Islamic texts taken to Italy after the Ottoman conquest of Istanbul, and their astro-
nomical measurements, to formulate his model of the planetary movements.15

The UNDRIP identifies that Indigenous people consider their own knowledge to
include ‘sciences’ (see Article 31). The definition of science provided by the CESCR16

for interpretation of the HRS (Box 1) is certainly broad and inclusive of cultural diversity
in the sciences. Indigenous peoples in diverse states are asserting a history of scientific
endeavours. For example, in Australia, recent publications promote Australia’s Indigen-
ous peoples as the ‘first scientists’.17 School curricula link Western science with this Indi-
genous scientific knowledge.18 In the USA, a group of First Nations scientists released a
statement prior to the 2017 March for Science setting out their perspective that there is
more than one ‘science’ and their Indigenous cultures include sciences, while giving
different emphases to aspects of the scientific process than those of Western sciences.19

Figure 1b highlights recognition in this article of an encounter across Indigenous,
Western and other knowledge systems (sensu Tengo et al. 201420) each with sciences
embedded in them.

Box 1. Definition of science provided by CESCR21 for interpretation of the HRS.

‘Science’ signifies the enterprise whereby humankind, acting individually or in small or large groups, makes an
organized attempt, by means of the objective study of observed phenomena and its validation through sharing of
findings and data and through peer review, to discover and master the chain of causalities, relations or interactions;
brings together in a coordinated form subsystems of knowledge by means of systematic reflection and
conceptualization; and thereby furnishes itself with the opportunity of using, to its own advantage, understanding of
the processes and phenomena occurring in nature and society… ‘the sciences’ signifies a complex of knowledge,
fact and hypothesis, in which the theoretical element is capable of being validated in the short or long term, and to
that extent includes the sciences concerned with social facts and phenomena.

Figure 1a and b continues to highlight that each knowledge system, and the sciences
embedded in them, have their own processes for validation, for determining what is
true.22 The sharing of knowledge is determined by rules innate to each knowledge
system – for example, among many Australian First Peoples, according to their custom-
ary knowledge protocols, some Indigenous information can only be shared in certain
places, and only with certain people.23 Article 31 of the UNDRIP sets out the rights of
Indigenous peoples to ‘maintain, control, protect and develop their cultural heritage, tra-
ditional knowledge, and traditional cultural expressions, as well as the manifestations of
their sciences’. Among many Indigenous societies, sharing of knowledge is not a right
nor a responsibility.24 Protection of Indigenous cultural and intellectual property is a
key priority.25 This collective right to control manifestations of their sciences under
the UNDRIP is potentially in conflict with the HRS, which recognises the rights of every-
one to participate in science, access and enjoy the benefits of science, and be protected
against the adverse effects of science.

Intersectional universality at the interface between knowledge systems

Universality is a foundation of all human rights law – as set out specifically in the Uni-
versal Declaration of Human Rights: ‘all human beings are born free and equal in dignity
and rights and that everyone is entitled to all the rights and freedoms set out therein,
without distinction of any kind, in particular as to race, colour or national origin’.
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Why then do Indigenous peoples have rights to control access to their sciences under the
UNDRIP, when the HRS calls for universal accessibility?

Intersectionality provides insight into this tension, noting that human beings are
highly diverse. People differ individually in terms of gender, age, access to material
resources and education; and differ as groups, for example in terms of their languages,
identities, cultures, histories and religions.26 Intersectionality’s prime concern has been
on the interactions of multiple causes of oppression, for example as a result of both eth-
nicity and gender.27 More recently, the potential for strategic intersectionality has
emerged, whereby oppressed actors gather agency from multiple identities, and increase
their power to navigate and challenge multiple structures of discrimination through
coalitions and solidarity.28 Intersectional universality posits that human rights must be
understood simultaneously in terms of sameness and difference – both in their funda-
mental workings and also in how they are realised or violated.29

Indigenous peoples’ differences are important in considering the HRS. While an
official definition of ‘Indigenous’ has not been adopted by the UN, Indigenous peoples
typically self-identify as Indigenous, and are accepted by their community as a
member of societies often with historical continuity with pre-colonial and/or pre-
settler societies now occupying the same territory.30 Indigenous peoples have strong
links to territories and distinct cultures, beliefs, world views, political and knowledge
systems. Indeed, Indigenous peoples have the right to belong to a community or
nation in accordance with their traditions and customs (UNDRIP Article 9) and to main-
tain and develop their collective decision-making institutions (UNDRIP Article 18).31

Indigenous peoples also share common experiences of dispossession of their lands, ter-
ritories and resources, which have resulted in great disadvantages in socio-economic
status. Even many years since adoption of the UNDRIP by the UN General Assembly
in 2007, there is little respite from the violations of human rights experienced in Indigen-
ous peoples’ legitimate struggles to protect their lands, resources, livelihoods and cul-
tures.32 Indigenous peoples have faced multiple and ongoing challenges to
maintaining their sciences from external forces wielded by other groups, including
states and scientific organisations.33 These differences provide Indigenous peoples with
their own unique perspectives on what constitutes HRS, and particular Indigenous
peoples’ rights to Indigenous sciences.

The colonial expansion heralded a time of great suffering for the original inhabitants
of many lands, some of which was directly at the hands of colonial science. Relationships
of domination and subordination characterise colonial science.34 Many scientific prac-
tices breach rights recognised under the UNDRIP. Examples include living Indigenous
people being collected and displayed in zoos, theft of human remains, cultural objects,
and fossils, removal and exploitation of Indigenous knowledge of medicinal plants,
and ongoing ‘parachute’ science activities – thereby breaching at least Articles 7, 11,
24 and 31 of the UNDRIP (Table 1). Indigenous peoples bear a disproportionate share
of negative impacts of colonial scientific practices that breach human rights.

Some ways forward to redress this legacy, prevent its ongoing occurrence and build
collaboration between Indigenous peoples and scientific organisations are beginning to
emerge. For example, the Africa Museum in Belgium curated an exhibition in 2021 to
highlight the truth of their (and others’) ‘human zoo’ exhibitions that led to tragic
deaths,35 although issues of reparation have not been addressed. A global movement
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for repatriation from scientific collections of human remains36 and cultural objects37 is
under way. Some progress is occurring in terms of Indigenous-led heritage science
and partnerships between Indigenous and Western science in curating and displaying
scientific collections.38 Recent outrage over the ongoing colonial approach to collection
of fossils has triggered interest in decolonising palaeontology.39 New methods for protec-
tion of Indigenous cultural and intellectual rights from exploitation of Western scientists
are gaining traction40 (Table 1). These initiatives are examples of what Porsdam and
Porsdam41 refer to as ‘science diplomacy from within’, whereby scientists and scientific
organisations have taken responsibility to mediate in a divisive issue, regardless of the
policy position of state actors in this domain, or scientists’ lack of legally-defined roles
as duty-bearers under the HRS.

Free, prior and informed consent from Indigenous peoples for participation in and
access to their sciences from those outside the Indigenous community, such as scientific

Table 1. Negative impacts of scientific practices on the human rights of Indigenous peoples, with
current ways forward to redress this legacy.
UNDRIP clauses and negative impacts
of scientific practices (UNDRIP clauses) Specific example Ways forward

Rights to life free of violence (Article 7).
Living Indigenous peoples captured
and exhibited in zoos

Head of the New York Zoological
Society arranged for a Congolese
Indigenous person to be displayed
at Bronx Zoo in 1906. Similar
examples from numerous
countries83

Zoos and scientific societies examine
their history to enable truth-telling84

and work with the relevant
Indigenous peoples to negotiate
redress and reparation

Protection from the removal of human
remains (Article 7, 11). Burial sites
robbed of human remains for
scientific collections

The National Museum of Australia
holds the remains of more than
700 Indigenous people, most
returned from overseas scientific
collections85

Repatriate remains to communities
where possible; collaborate with
Indigenous people to establish
appropriate resting places where
repatriation is impossible86

Protection from removal of cultural
objects without Free, Prior and
Informed Consent (FPIC) (Article 11)

British Museum holds an
extraordinary collection of objects
taken from Australian Indigenous
Peoples without FPIC.87 Vast
collections of Indigenous artefacts
are held in museums across the
world.

Repatriate cultural objects,88 link
artefacts to Indigenous people
where return is not possible,89

supporting Indigenous-led cultural
heritage research and curation90

Protection from the removal of fossils
(Article 11).Archaeological sites
robbed, local communities/scientists
excluded from studying them
through cultural/structural
discrimination

Publications on Jurassic–Cretaceous
fossils from NE Brazil over the last
three decades include several
studies based on fossils illegally
reposited in foreign collections,
particularly in Germany and
Japan91

Keep fossils in the country/places of
origin, acknowledge history,
equitable, reciprocal partnerships
that develop in-country expertise,
participatory and Indigenous-led
research, FPIC processes92

Rights to traditional medicines and
control of knowledge (Articles 24, 31).
Knowledge of medicinal plants
recorded by scientists who then have
ownership

Aztec/Mayan knowledge of plants
recorded by colonial scientists;
publications (Codex) largely
destroyed and remaining ones
held in overseas collections93

Collaboration to return knowledge to
communities94; legal changes to
recognise the prior ownership by
Indigenous peoples of their
Indigenous Cultural and Intellectual
Property (ICIP); application of the
Nagoya Protocol going forward

Right to control and develop
manifestations of their sciences
(Article 31). ‘Parachute science’
removes control of Indigenous
peoples’ sciences

‘Parachute science’ occurs when
scientists from non-local agencies
conduct research or deploy
programmes and fail to invest in,
fully partner with, or recognise
local governance, capacity,
expertise, and social structures95

Decolonise science through
supporting Indigenous-led
initiatives, mutually beneficial
partnerships and knowledge
co-production96
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organisations, is emerging as a foundational premise in these ways forward. CESCR in its
General Comment No. 21 on the UNDRIP42 notes that state parties should respect the
principle of free, prior and informed consent (FPIC) of Indigenous peoples in all
matters covered by their specific rights, including the rights over manifestations of
their sciences. The UN Permanent Forum on Indigenous Issues (PFII) advises that
‘free’ means without coercion, ‘prior’ means before any activities are started, ‘informed’
requires that information be accessible, accurate and in a language able to be understood,
and ‘consent’ requires that Indigenous peoples participate in decision-making using their
own freely chosen representatives and customary or other institutions.43 Where Indigen-
ous peoples have given FPIC for release of their scientific knowledge into the broader
public arena, the principles of the HRS regarding accessibility can fully apply. This con-
dition is similar to the Western scientific processes of peer review and publication before
research results are considered science that should be broadly accessible. States have a
duty to put in place a framework that supports both Western and Indigenous scientific
activities of peer review and FPIC through funding relevant organisations, and training
for Western and Indigenous scientists.44

For Indigenous peoples inside communities involved in FPIC to release their scientific
information, the UNDRIP also sets out (Article 34) that any decision-making institutions
must function ‘within international human rights standards’ and therefore not practice
discrimination based on gender, age or other categories of difference. Here is where
we encounter the ‘universal’, the ways in which Indigenous peoples are the same as all
peoples. This sameness does not, however, imply that all Indigenous knowledge
should therefore be available to all people or all members of an Indigenous community
– Indigenous peoples maintain that adherence to their own diverse knowledge protocols
under their diverse customary laws are vital for knowledge sharing. For example, some
knowledge can only be shared with people who hold specific rights to traditional terri-
tories, other knowledge can only be shared through special ceremonies, and following
such knowledge protocols is regarded by them as vital for Indigenous peoples’ cultural
safety and obligations.45 The Indigenous institutions that determine these rules do,
however, need to operate in accordance with international human rights standards
with each community, and ensure equality of opportunity for decision-making about
FPIC. In practice, evidence is growing that implementation of the UNDRIP is strength-
ening democracy and equality, showing that diverse collective units with different iden-
tities can equally participate in the governing institutions under which they live.46 States
therefore have a duty to ensure that their frameworks support participation in such Indi-
genous scientific practices through funding, training and activities that engage Indigen-
ous individuals from the relevant groups in fulfilling their responsibilities within these
scientific institutions.

Navigating the benefits of sciences across knowledge systems

The negative impacts and legacies of Western scientific practices that breach human
rights summarised above contribute in part to the notable marginalisation of Indigenous
peoples from science-derived technologies that may be of benefit. For example, Native
Hawaiians and other Pacific Islanders’ lower rate of uptake of COVID-19 vaccines is
associated with a distrust of official sources of information, not their cultural
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background.47 This distrust exacerbates social and economic factors that have led to a
disproportionate impact of the COVID-19 pandemic on Indigenous peoples, including
inequalities and exclusions from employment, lack of access to basic services including
water and energy, educational disadvantage, and loss of access to land, territories and tra-
ditional knowledge.48

The World Health Organization’s recently announced plan for a ‘vaccine hub’ is an
important initiative to overcome barriers to vaccine access in the developing world.
Undoubtedly, implementation of the HRS in this context of Indigenous disadvantage
requires addressing issues of inequitable distribution of resources and power.49 The
health equity framework illuminates how implementation of human rights in the
health domain is influenced by the historical and life course trajectory and by systems
of power (policies/practices) that determine access to resources and opportunities, as
well as the more familiar individual, physiological and social factors.50 While policies
broadly across social, economic, cultural and environmental domains are required to
overcome persistent disadvantage, specific capacity-building actions are vital to over-
come distrust of official sources of information in science, technology, engineering
and maths (STEM).

In Australia, for example, ‘Two-Way Science’ education that links the Indigenous
sciences with Western sciences in school programmes has proved successful for increas-
ing engagement by Indigenous peoples in STEM.51 Scholarships and support are critical
for Indigenous people in STEM to study at undergraduate and postgraduate levels at uni-
versity. Australia’s national science agency is implementing an Indigenous Science
Program based on recognition and respect for Indigenous sciences and people, together
with employment and training strategies and a commitment to deep community engage-
ment.52 Deep community engagement in turn is underpinned by principles of transpar-
ency; iterative, community level, free prior and informed consent; and the sharing of
power through the co-development of science and technology.53

On the other hand, Indigenous peoples are moving beyond FPIC as the foundation
enabling co-existence between both individual and collective human rights, and disco-
vering their own ways to benefit from Western science-derived technologies, usually
with support of non-Indigenous allies (Table 2). For example, Indigenous-led research
has demonstrated how co-developed protocols helped navigate potential tensions
around the use of drones for landscape monitoring.54 Indigenous content creators and
developers are using digital and online technologies for revitalisation of languages.55 Epi-
demiology for and with Indigenous peoples is providing ways around the barriers posed
by distrust and inequities.56 Indigenous data sovereignty has established new CARE prin-
ciples (Table 2) to ensure that big and open data sets can be used by Indigenous peoples
in beneficial ways.57 Co-production across knowledge systems has demonstrated how
Western scientific knowledge can be made available to Indigenous peoples through pre-
sentations by community members in their local languages.58

These examples (Table 2) show that a range of mechanisms, all underpinned by Indi-
genous peoples’ agency, leadership and governance, are important for delivering the
potential benefits: co-produced protocols, knowledge co-production, Indigenous meth-
odologies, Indigenous cultural governance, a critical lens on colonial practices and
deeply respectful partnerships. Thus an appreciation of differences between Western
and Indigenous sciences allows mutually respectful collaboration that enables navigation
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of key challenges. A final important difference of Indigenous peoples, relevant to the
HRS, is that they hold their own governance systems, based on unique customary insti-
tutions – their rights to maintain and develop these institutions are protected under the
UNDRIP.

Anticipatory co-governance to identify risks and benefits in the context of
diverse sciences

Anticipatory governance is gaining recognition as a key way forward to consider risks
and benefits in complex situations such as that posed by the HRS.59 Anticipatory govern-
ance refers here to a diverse set of practices of producing, contesting and analysing social
constructions of what the future might look like in order to pre-emptively respond to
potential negative outcomes.60 Initiatives like the European Union’s Responsible
Research and Innovation (RRI) programme guide anticipation of risk in science and
technology61 through production and practices of norms. However, anticipation can
also be based on democratic processes, aimed at identifying values and perspectives on
which anticipatory governance needs to be anchored.62 Such processes can mobilise
the strength of intersectional universality to recognise differences in the context of colo-
nial histories, governance systems and encounters across diverse sciences.

Science and technology-induced risks can be anticipated through various future think-
ing techniques such as scenarios, creating future visions, planning and strategic fore-
sight.63 Democratic processes of anticipation bring to the fore questions of whose
visions are articulated in anticipation processes, what kind of futures they point to and
how these visions have implications for actions in the present. Pluralistic future thinking

Table 2. Examples of beneficial use by Indigenous people of Western science-derived technologies
and key mechanisms for benefits.

Western science-derived technology
Example of beneficial use by

Indigenous peoples Key mechanisms

Aerial drones Used in monitoring biocultural
landscape of in northern Australia’s
Kakadu National Park

Co-developed protocols97

Digital and online technologies for
Indigenous languages

Review highlighting numerous
Indigenous-led online sites and
Indigenous coders working on
language revitalisation

Indigenous socio-technological self-
determination, Indigenous content
creators, developers, and visionaries
are becoming increasingly visible
and influential98

Epidemiology using quantitative and
statistical methods to document
health concerns

Epidemiology for and by Indigenous
people is an emerging field globally

Indigenous methodologies,
Indigenous-centred courses, linkages
with communities, countering
racialised stereotypes, critical lens on
colonial practices99

Big data (largely digital data sets held
by governments/international
organisations) and open data (free
public access)

The Global Indigenous Data Alliance
highlights how Indigenous data
sovereignty can support Native
Nation rebuilding (https://www.
gida-global.org/)

CARE principles – collective benefit,
authority to control, responsibility
and ethics – sit alongside the FAIR
principles – findable, accessible,
interoperable, reusable100

Adaptation to climate change
impacts

Co-production between local Arrente
people of central Australia and
scientists of knowledge about
climate change, including a
presentation in Arrente language

Respectful partnerships, cultural
governance, Indigenous connection
to traditional territories, a
relationship with the nation-state
that empower local decision-making,
not central control101
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processes, which recognise the diversity of worldviews and perspectives about the future,
can support intersectional universality in the anticipation of risk and benefit.64 Participa-
tory processes, whereby power about decision-making in future thinking for anticipation
of risk and benefit is equitably shared between stakeholders and rightsholders, help
support pluralistic anticipation across knowledge systems.65 Indeed, participation
rather than governance by Indigenous peoples is emphasised in General Comment 25
of the Committee on Economic, Social and Cultural Rights.66

The mechanisms identified above (Table 2) that enable benefits to derive from science
and technology have at their core Indigenous peoples’ governance. In this context, par-
ticipation falls short, as it implies the relevant duty holders, states, reaching out to engage
Indigenous peoples in their processes of anticipation, rather than a state-based govern-
ance to Indigenous people-based governance relationship. In order to address the
different contexts of Indigenous peoples, engagement activities need to be designed, con-
ducted and analysed in ways that confront longstanding power imbalances and enable
Indigenous governance to be empowered.67 Anticipatory co-governance with Indigenous
peoples provides for recognition of shared duty and power to utilise tools such as knowl-
edge co-production, protocols and Indigenous methodologies to better understand risks
and benefits, and account for different perspectives on the HRS.

Co-governance with Indigenous peoples in the anticipation of risks and benefits
underpins many of the successful initiatives described above (Table 2). For example,
the co-developed protocols to manage the risks and benefits of drone technology
occurred at Kakadu, a co-governed National Park in northern Australia. The project
was overseen by the Kakadu Indigenous Research Committee, with representatives
from all the major Indigenous clan and language groups in the region. Outside contexts
of territorial co-governance, anticipatory co-governance with Indigenous peoples is cur-
rently best developed in the field of climate science, as key state and international actors
begin to appreciate the governance value of Indigenous knowledge.68

The Great Barrier Reef Foundation in Australia, for example, is currently undertaking
a participatory scenario exercise supporting Traditional Owners to develop their own
visions of how to anticipate and respond to climate change impacts, and then to bring
these together with technologically driven anticipation and innovation (e.g. building
shades on the reef). Among Māori Indigenous peoples in New Zealand/Aotearoa
many of their land- and ocean-based resources are governed through Māori-specific
authorities, whose focus on community planning has identified the need to strengthen
institutional capacity to anticipate risks.69 A Māori Climate Platform is now being devel-
oped in partnership between the national government and the National Iwi (tribal
groups) Chairs Forum who have established an eight-member (all Māori) Ministerial
Advisory Committee to design the platform during 2023, with an intention for launch
in 2024.70 This platform is intended to support collaborative leadership of the antici-
pation of risk. At the global level, the Local Communities and Indigenous Peoples Plat-
form, established under the United Nations Framework Convention on Climate Change,
seeks to facilitate the incorporation of Indigenous knowledge into the states’ anticipation
and response processes.71

Many international organisations (IOs) are involved in different forms of anticipatory
governance, including the International Labour Organization (ILO), the International
Monetary Fund (IMF), the Organisation for Economic Co-operation and Development
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(OECD), the United Nations Institute for Disarmament Research (UNIDR) and the
United Nations Education, Scientific and Cultural Organisation (UNESCO).72 These
efforts have the potential to be enhanced by anticipatory co-governance with Indigenous
peoples. The UNIDR, for example, is currently involved in activities to anticipate the
risks of autonomous weapons systems (AWS). Experiences of the destructive power of
nuclear weapons (currently lacking for AWS) are credited with driving the treaties to
ban such weapons.73 However, these atomic weapon experiences disproportionately
affected Indigenous peoples – all of the main sites where over 500 atomic weapons
were tested between 1945 and 1980, except one (the Monte Bello islands), were on Indi-
genous peoples’ territories.74 People have returned to live at Enewetak (Marshall) Atoll
after 67 atomic tests, but are unable to eat the food and depend on quarterly food supplies
from the government of the USA.75 In the absence of direct experiences of the impacts of
AWS, UNIDR is supporting the development of anticipatory norms through assembling
knowledge from experts, translating complex information to make it more available, and
representing this information to states, inviting them to imagine creatively how AWS
could render both risks and benefits.76 A turn towards co-governance with Indigenous
peoples in this context could be supported through dialogue between the 16 members
of the UN Permanent Forum on Indigenous Issues (UNPFII) and the 14 members of
the Board of Trustees of the UNIDR to co-design the assembly, translation and represen-
tation of information about AWS to Indigenous peoples (as well as states). Such co-gov-
erned processes of norm-development would take account of Indigenous sciences and
perspectives on human rights, and help avoid future disproportionate impacts of vulner-
able Indigenous (and other) populations.

Anticipatory co-governance with Indigenous peoples at both national and inter-
national levels also needs to counter the influence of market and other exclusionary
forms of governance. Potatoes are a prime example of a genetic resource that has been
stewarded by Indigenous peoples of the Andes for millennia under local common prop-
erty resource regimes – but continue to be regarded by some as a global commons,
without boundaries. Beumer et al.77 recently investigated how corporate-based and
commons-based modes of governance of genetic resources may both shape the future
of hybrid potato breeding. They concluded that to fully reap the benefits of this inno-
vation requires (global) commons-based modes of governance.78 By way of contrast,
the original Indigenous stewards of the genetic diversity in the Potato Park of the
Andes approach innovation with three focuses: (1) mutual reciprocity among human
and non-human nature, (2) a collective deliberation process, and (3) ecological bound-
aries.79 Anticipatory co-governance could enable a future that navigates differences in
understanding of what constitutes innovation and enables mutual benefits from both
local and global forms of common property resource regimes.80

Co-governance of the anticipation of risks and benefits requires sharing power in the
decision-making process – power over whose visions are articulated, what kind of futures
they point to and how these visions have implications for actions in the present. This type
of co-governance can support the open public reasoning in a cross-cultural context that
enables the institutions (and associated organisations and their representatives) that
manage both Indigenous and Western scientific knowledge systems to consider antici-
pation of risk and benefit. This is not simply about making sure one or two Indigenous
people are able to speak at a forum otherwise designed throughWestern norms. Rather, I
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refer here to the sorts of co-designed dialogues championed by SwedBio – for example,
their collaborative ‘Dialogue across Indigenous, Local and Scientific Knowledge Systems
Reflecting on the IPBES Assessment on Pollinators, Pollination and Food Production’
which was supported by UNESCO and other agencies.81 The UNPFII could be a
useful body to initiate open public reasoning among diverse Indigenous peoples, their
perspectives on the HRS, and their diverse sciences, and to co-host such a dialogue
across diverse scientific knowledge systems.

Conclusion

Consideration of the anticipation of risks and benefits of science from this perspective of
the interface between knowledge systems highlights several implications for guidance on
implementation of the HRS. Application of the principles of intersectional universality
enables a focus on how Indigenous peoples are both different and the same under the
HRS. First, Indigenous peoples differ in their strong links to territories, frequently
based on millennia of occupation, and distinct cultures, beliefs, political and knowledge
systems that include diverse sciences. This difference highlights the need for recognition
and respect for these diverse Indigenous sciences, alongside respect for Western and
other scientific systems, and the duty of states to provide a framework that supports
diverse sciences. Second, Indigenous peoples share disproportionately in negative
impacts of colonial Western scientific practices that have breached their human rights,
including for example through becoming living collections displayed by scientific organ-
isations. This difference requires a focus on ending colonial scientific practices, and sup-
porting redress and reparation by scientific organisations, a process which has begun in
several organisations across the world. Third, Indigenous people face great disadvantage
in terms of inequalities and exclusions from employment, lack of access to basic services
including water and energy, educational disadvantage, and loss of access to land, terri-
tories and traditional knowledge. This difference requires specific attention to capacity
building for Indigenous communities and individuals to engage in science.

Finally, Indigenous peoples have their own governance systems, and display agency
and leadership in navigating the potential benefits and risks of science, taking account
of their own perspectives on the HRS. This difference is leading to examples of co-gov-
ernance in the anticipation and management of risks and benefits. Such co-governance
arrangements operate on the same foundation – that all decision-making institutions
need to be consistent with universal human rights, and free from discrimination based
on gender, ethnicity, race or other categories. Anticipatory co-governance arrangements
between states and Indigenous peoples, among international and domestication organi-
sations, can provide a fertile ground for the types of future thinking that will diligently
anticipate risks and benefits.

This examination of the content, scope and bearers of the various duties and respon-
sibilities to anticipate risks and benefits of science highlights the existence of multiple
sciences embedded in diverse knowledge systems and therefore of multiple duty
holders. States hold duties to support the cultural norms and protocols that govern Indi-
genous sciences as well as those of Western sciences and will benefit from anticipatory
co-governance at both domestic and international levels of the HRS.
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ABSTRACT
States have under the right to science an obligation to prevent or
mitigate harm of scientific progress and its applications. This
obligation is derived from the right to be protected against the
harmful effects of scientific progress and its applications, a
dimension of the right to science. However, preventing the
harmful effects of scientific progress and its applications can
sometimes conflict with other human rights or with scientific
freedom, which is also part of the right to science. In such cases,
limitations on one right might be required to protect another,
whereby the different interests need to be properly balanced.
While the duty to prevent harm is well established in international
human rights law, it is yet obscure if the anticipation of potential
harms to come is possible under the existing framework of
international law. While not a legal concept, entry points for
anticipation are already covered under the current international
law and can be drawn together by a cross-fertilisation of the
obligation to prevent, the precautionary principle and due
diligence. The precautionary principle and due diligence can
provide guidance on when and under what circumstances
situations for anticipation are triggered and conducted. Both
concepts involve a necessity and proportionality test, which is also
inherent to limitations under international human rights law.
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1. Introduction

It has always been realised that ‘while scientific and technological developments provide
ever-increasing opportunities to better the conditions of life of peoples and nations, in a
number of instances they can give rise to social problems, as well as threaten the human
rights and fundamental freedoms of the individual… ’1 Examples of such developments
are asbestos,2 nuclear energy3 or genome editing.4 Some of these innovations and their
benefits were welcomed at the outset, but in hindsight may have required some form
of State intervention to prevent harm. The issues of the potential abusive use of
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science and the possible harmful effects of science and technology were present from the
earliest international discussions on scientific and technological progress. They formed
part of the negotiations on the inclusion of a right to science in the Universal Declaration
of Human Rights (UDHR, 1948) as well as in the International Covenant on Economic,
Social and Cultural Rights (ICESCR, 1966) and it was the basis of the elaboration of the
UN Declaration on the Use of Scientific and Technological Progress in the Interests of
Peace and for the Benefit of Mankind (1975) cited above.5 The last instrument accord-
ingly includes that States should prevent the use of scientific and technological develop-
ments that limit or interfere with the enjoyment of the human rights, and they should
protect people against possible harmful effects of the misuse of science and technology.

At the time of the adoption of the ICESCR and the UN Declaration on the Use of
Scientific and Technological Progress, no one could have imagined the speed with
which scientific and technological developments would take place in the years to
come. While scientific and technological developments have always been seemingly
fast and often life-changing, the last decades have particularly shown an enormous accel-
eration and dynamism in science and technology, affecting everyone in everyday life. We
have seen an incredible progress in, for instance, information and communication tech-
nology (internet, cell phones, computers, artificial intelligence), medical research (stem
cell research, genome editing, development of vaccines and medicines), etc. Moreover,
science is no longer an isolated field of work, left to scientists, researchers, and academics
in laboratories and public universities. Not only are private institutions nowadays
funding and hosting the bulk of research and technological advancements, but also
‘ordinary people’ take part in scientific and technological progress, not merely as
users, but as active participants and contributors, for instance by gathering data or par-
ticipating in experiments or tests.

The speed, width, and breadth of scientific and technological developments, in terms
of topics and participants, have increased the benefits but also the potential risks of
harmful use of science and technology – e.g. falling into the hands of the wrong
people or being used for malicious purposes.6 Moreover, they have decreased the predict-
ability of these risks.7 Bearing in mind the incredible complexity of the scientific enter-
prise, what remains of the obligations of States to prevent the use of scientific and
technological developments that would limit the enjoyment of human rights, and to
protect people from possible harmful effects of the misuse of science and technology?
How can States reasonably or diligently anticipate the risks of harm? And what does
the right to science in human rights instruments prescribe in this regard?

This paper analyses to what extent States have legal obligations under the right to
science to prevent or mitigate harm resulting from the use and application of scientific
progress.8 Under harm, we understand the unjustifiable infringement on human
rights. This article does not presume that all harm can be avoided. It does, however,
explore whether, and if so, what obligations States have to at least try to prevent or miti-
gate harm and how the idea of anticipation of possible harm fits into the framework of
international law.

Central starting point in this article is the right to science as laid down in the UDHR
and the ICESCR.9 We use the term ‘right to science’ for reasons of practicality and fam-
iliarity in dominant scholarship on this matter. However, it needs to be highlighted that
the right to science should be viewed as an umbrella term for a cluster of rights.10 The
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right to science has, as explored elsewhere,11 various dimensions, including scientific
freedom, access to science and enjoyment of its benefits, but also the right to be protected
against adverse effects of scientific progress and its applications. The obligation to
prevent harm can arise under the right to science and it may therefore require a limit-
ation of the right to science itself.12 For this reason, this article examines the limitations
of the right to science in human rights law by analysing how States should balance the
right to be protected from the adverse effects of science with the protection and pro-
motion of scientific freedom.

While the right to science serves as a crucial foundation for analysing the harm associ-
ated with scientific progress and its applications, this article delves beyond the right to
science. It explores the broader idea of anticipation of potential harms to come and
examines the obligations that States may have in preventing harm arising from scientific
progress and its applications. According to the Oxford English Dictionary, anticipation is
defined as ‘prior action that meets beforehand, provides for, or precludes the action of
another.’13 It should be noted that anticipation is not a legal term and that it has not
been referred to by UN treaty bodies. We understand anticipation therefore not as a
legal concept or state obligation per se, but rather as an umbrella term that may
trigger obligations due to a cross-fertilisation of tools, principles and standards from
different fields of public international law. We build upon the right to science and its
footing in international human rights law while making use of the precautionary prin-
ciple as elaborated in environmental law and the standard of due diligence according
to public international law. We explore to what extent these concepts provide further
clarification or interpretation of the obligations of States to prevent harm or anticipate
risks of harm deriving from scientific progress and its applications.

This article focuses on the rights and obligations of States according to international
(human rights) law. There is much to discuss about the rights, obligations and respon-
sibilities of scientists, researchers, and academics themselves. They are expected to
behave ethically and responsibly throughout the process of developing, conducting,
and disseminating their research and its results.14 The fact that this is not always the
case has led to a continuous debate on scientific integrity and ethics of science, including
the development of self-regulatory mechanisms, such as codes of conduct. This article
does not address these regulatory frameworks by and of scientists, researchers, and aca-
demics within their own community, such as non-plagiarism or disclosure of conflict of
interest. Instead, this article focuses on the legal obligations of States, which may include
regulations pertaining the behaviour of the said group as well. Therefore, this article
mainly concentrates on the risks posed by research, which can stem from its results,
but also from its original design and purpose, as well as the involvement of research
subjects.

The methodology used in this article is a doctrinal analysis. We follow a black-letter
approach by focusing on the lex lata in the relevant sources in international instruments,
using the different interpretation tools as laid down in the Vienna Convention on the
Law of Treaties (VCLT), including the text of the provisions and the drafting process
of the right to science provisions in the UDHR and the ICESCR.15 Additionally, we con-
sider subsidiary means of interpretation of the right to science with a focus on the
interpretations by international human rights monitoring bodies, most notably
General Comment No. 25 on science and economic, social and cultural rights (hereafter
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General Comment No. 25) by the Committee on Economic, Social and Cultural Rights
(hereafter CESCR).16

Below, we first explore the recognition by States in various international instruments
of the possible risks of harm that science and its applications can cause. Thereby we ask
the question of what kind of obligations States did envisage for themselves to alleviate
and avoid risks and harms. Next, we analyse the pertinent dimensions of the right to
science that give rise to State obligations to prevent harm from scientific progress and
its applications. One such obligation may be that States need to take measures limiting
the right to science in order to comply with other obligations under that same right or
under other human rights. Moving beyond the realm of human rights law, we sub-
sequently explore the concepts of due diligence and the precautionary principle, along
with their value as risk management tools and their role in human rights impact assess-
ment in the broader context of human rights protection. Based on the precautionary
principle and due diligence, we explore how and under what circumstances States
could anticipate possible harms of scientific progress and its applications. In the last
section, we highlight the most important findings and provide some final remarks on
anticipation, prevention and the unpredictability of scientific and technological progress.

2. The argument for state obligations to prevent: recognition that science
and technology can cause harm

2.1. UN instruments on science

States at the UN level have always been attentive to the possible harm caused by or fol-
lowing from scientific and technological advancements and realised that ‘science can be
put both at service but also to the detriment of society’.17 This recognition in some
instances led to the inclusion of obligations for States in certain instruments to try and
prevent the latter from happening. States thereby accepted their duty to promote,
more than to ensure, that scientific results and applications are beneficial rather than det-
rimental to human beings and society. It should be noted that many of these international
instruments – being declarations and not treaties – are not legally binding upon States.
They reflect principles or political norms to be respected by States.

The potential abusive use of science and the possible harmful effects of science were an
important incentive for the adoption of the UN Declaration on the Use of Scientific and
Technological Progress in the Interests of Peace and for the Benefit of Mankind (1975).
As mentioned above, this declaration builds on the premise that scientific and techno-
logical achievements can improve the conditions of peoples and nations, but that they
can also threaten their human rights and fundamental freedoms.18 This instrument,
therefore, includes in Article 2 that ‘[a]ll States shall take appropriate measures to
prevent the use of scientific and technological developments, particularly by the State
organs, to limit or interfere with the enjoyment of the human rights and fundamental
freedoms of the individual… ’. The central aim of this provision is to protect human
rights against the harmful effects or applications of science and technology. The State
is obliged to regulate and control its own activities and efforts and those it supports,
in relation to scientific and technological advancements. No attention was yet paid to
the duty to protect against infringements by private actors. The Declaration has a
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classical horizontal character, for instance reflected in its focus on international
cooperation to prevent harm. Article 1 asserts that ‘all States shall promote international
co-operation to ensure that the results of scientific and technological developments are
used in the interests of strengthening international peace and security, freedom and inde-
pendence, and also for the purpose of the economic and social development of peoples
and the realization of human rights… ’

After this Declaration, several instruments were adopted on specific scientific develop-
ments where States felt the need to join forces and regulate in order to prevent harm.19

Two international instruments worth mentioning here are the Universal Declaration on
the Human Genome and Human Rights, adopted by the UNESCO General Conference
in 1997 and endorsed by the UN General Assembly in 1998, and the International
Declaration on Human Genetic Data, adopted by the General Conference of UNESCO
in October 2003. The Declaration on the Human Genome focuses on the potential
abuse of science and research in relation to the human genome, but it shifts the respon-
sibility onto researchers and scientists. It includes, for instance, that researchers have
special responsibilities in carrying out their research, including meticulousness,
caution, intellectual honesty and integrity.20 It also includes that persons have the
right to be informed about research on their genome and that such research should in
principle not be carried out without a person’s consent. If such consent is not possible,
research should be conducted only for the person’s health benefit or the health benefit of
others.21 Furthermore, the applications of research, including genetics and medicine,
shall seek to improve the health of individuals and humankind.22

Furthermore, the Declaration on Human Genetic Data is based on the awareness that
‘ … the collection, processing, use and storage of human genetic data have potential risks
for the exercise and observance of human rights and fundamental freedoms and respect
for human dignity.’23 Interestingly, it prioritises the interests and welfare of the individ-
ual over the rights and interests of society and research.24

2.2. UNESCO recommendation on science and scientific researchers

The UNESCO Recommendation on Science and Scientific Researchers, adopted by the
General Conference of UNESCO in 2017, also recognises the benefits but also harms
of science and its applications. It states that

scientific discoveries and related technological developments and applications open up vast
prospects for progress made possible in particular by the optimum utilization of science and
scientific methods for the benefit of humankind and for the preservation of peace… but
may, at the same time, entail certain dangers which constitute a threat, especially in cases
where the results of scientific research are used against humankind’s vital interests… to
the detriment of human rights or fundamental freedoms or the dignity of a human
person… 25

The Recommendation, therefore, outlines that States should develop adequate policies
designed to avoid possible dangers while realising and exploiting the positive prospects
inherent in discoveries, technological developments and applications.26 States should
thus support scientific research that ‘could improve the understanding of factors involved
in the survival and well-being of humankind’.27 The impact of science on future gener-
ations is one of the aspects to be taken into account here.28
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According to the Recommendation, States have obligations, albeit quite soft, to
promote responsible science within their own jurisdiction. For instance, States should
encourage scientific researchers ‘ … to think of their work in terms of service both to
their fellow nationals and to their fellow human beings in general.’29 It is further included
that ‘Member States should encourage conditions that can deliver high-quality science in
a responsible manner… .’ States should also ‘ … establish mechanisms and take all
appropriate measures aimed to ensure the fullest exercise, respect, protection and pro-
motion of the rights and responsibilities of scientific researchers… ’.30

Apart from trying to prevent the misuse of science, the Recommendation includes the
right of researchers to step out of projects. In the list of recommended rights and respon-
sibilities of researchers it is included that ‘ … in those instances where the development of
science and technology undermine human welfare, dignity and human rights or is ‘dual
use’, they have the right to withdraw from those projects if their conscience so dictates
and the right and responsibility to express themselves freely on and to report these con-
cerns’.31 Furthermore, researchers should integrate ‘ … controls to minimize harm to
each living subject of research and to the environment, and consultations with commu-
nities where the conduct of research may affect community members’.32

The recognition of the duty of States (and the responsibility of researchers and
scientists) to prevent harm does however not solve the question of how a State can or
should know whether a certain application or result is or might become risky or
harmful. Many scientific and technological developments are uncertain or may have
unknown (side-)effects or results. It is also not clear what States should concretely do
in these cases and to what extent they have legal obligations in this regard. It seems
the minimum States accepted to do was to promote that scientific and technological
advancement should be directed to benefit humankind, peoples, communities and indi-
viduals. The aim of scientific progress has been discussed extensively by States, also in
relation to the right to science.33

3. The right to science as a human right

When the right to science was discussed, halfway through the 1940s,34 to be possibly
included in the Universal Declaration of Human Rights, one of the main discussion
points was the dilemma of allowing scientific freedom and promoting progress, while
at the same time limiting the possible harmful effects or results of scientific and techno-
logical advancements. This comes as no surprise after the Second World War had shown
the destructive nature of bombs and weapons, as well as the dangers and human rights
violations related to scientific experimentation on people.

The drafting history of the UDHR, as well as that of the ICESCR, shows large aware-
ness among the negotiators regarding the possible dangers of science and technology.
The fact that the drafters chose the phrasing of ‘the right to enjoy the benefits of scientific
progress and its applications’ (emphasis added) suggests that harmful or dangerous
science and research were not to be protected. Another suggestion for prevention
along with the protection of people from harmful and dangerous activities was to
further explicate the purpose of science. The USSR, supported among others by the
Eastern European States and China, found that such qualification of science was necess-
ary and proposed to add that ‘ … the development of science must serve the interests of
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progress and democracy, and the cause of international peace and co-operation.’ Most
delegates, however, saw this as an unwanted excuse for State interference in scientific
freedom and therefore rejected it.35

The fact that no explicit aim was added to the final provision in the UDHR nor later in
the ICESCR does not mean that States did not take the possible dangers of scientific
advancement seriously. States seemingly made a distinction between the development
of science itself, which should not be constrained, and the results and outcomes of
science and technology, which should be directed towards human interests, such as
peace, democracy, and international cooperation. As noted by Porsdam Mann: ‘ … the
drafters were sympathetic to, if not unanimously in favour of, the idea that applications
of scientific progress should be directed at peaceful and democratic ends. Yet the notion
that the direction of science itself – as distinct from its applications and results – should
serve any kind of ends was met with fierce critique.’36 Indeed several subsequent instru-
ments (also addressed above), such as the 1975 Declaration and the 2017 UNESCO Rec-
ommendation do include that the results of scientific and technological developments
should be used in the interests of strengthening international peace and security.37

In short, the right to science does not as such include a specific aim that would direct its
way and restrict freedom. Such reference was found to lead to excessive State control.38

However, such reference was included in Article 13 ICESCR on the right to education,
outlining the general purposes that education should serve. Article 13(1) states that ‘
… education shall be directed to the full development of the human personality and the
sense of its dignity, and shall strengthen the respect for human rights and fundamental
freedoms’ and that ‘ … education shall enable all persons to participate effectively in a
free society, promote understanding, tolerance and friendship among all nations and all
racial, ethnic or religious groups, and further the activities of the United Nations for
the maintenance of peace.’ It could be argued that scientific progress should broadly
serve the same aims, but this was not explicitly included in the treaty. General
Comment No. 25 seems to point at this, by including that ‘the development of science
in the service of peace and human rights should be prioritized by States over other
uses.’39 This phrasing refers to both the development of science as well as its uses.40

A closer look at the black letter law and interpretation of the rights protected under the
right to science reveals several interesting dimensions. States have to guarantee the right
to benefit from scientific progress and its applications (REBSPA, Article 15 (1)(b)
ICESCR). Yet, an e contrario interpretation of the same provision brings out the right
to be protected against harmful activities emanating from science.41 Therefore, the
right to enjoy the benefits coexists with the right to be protected from harmful activities.
Then again, these rights, in particular the latter might have implications for the right to
scientific freedom. The fact that these rights coexist but also possibly stand in conflict
with each other is not unusual. Rather, such a conflict of rights is inherent to human
rights law. Human rights are universal, indivisible, interdependent, and interrelated.
Consequently, the different rights and interests of individuals, communities, and
society always have to be balanced.42

In short, the rights guaranteed under the right to science impose various obligations
upon States to respect, protect and fulfil these rights, including obligations to prevent
harm. Yet, such prevention may require limiting certain dimensions of the right to
science.
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3.1. Limitations of the right to science

States are allowed to limit human rights in order to protect the rights of others and/or the
interests of society. The CESCR recognises in its General Comment No. 25 that ‘some
limitations on the right to participate in and to enjoy the benefits of scientific progress
and its applications might be necessary, as science and its applications can, in certain
contexts, affect economic, social and cultural rights.’43

If States are supposed to prevent such ‘affecting’ and take measures to avoid harm or
infringements of human rights, does this mean that they are actually in some instances
obliged to limit the right to science, in particular the right to benefit from scientific pro-
gress and its applications or scientific freedom?

As discussed above, the three relevant rights protected under the right to science do
co-exist but may also stand in conflict with each other. This conflict of rights imposes
an obligation to limit one right in order to pertain another right. Apart from not
explicitly defining the aim of science, the provisions on the right to science do not
contain a limitations clause.44 This implies that the right to science is regulated by
the general limitation clause as laid down in Article 4 ICESCR. According to this pro-
vision, States parties may subject the rights in the ICESCR only to such limitations
that are ‘ … determined by law only in so far as this may be compatible with the
nature of these rights and solely for the purpose of promoting the general welfare
in a democratic society’. The meaning of Article 4 and the criteria for limitations
have been analysed extensively elsewhere,45 which is why we only present the main
findings here.

Limitations should first be determined by law, which implies that a national govern-
ance system is involved in the drafting and execution of the limitation measures. The
term ‘law’ is interpreted broadly by the international supervisory bodies to include not
only statutes but also unwritten law.46 The CESCR has endorsed this broad understand-
ing in several General Comments.47 Laws must furthermore not be arbitrary, unreason-
able or discriminatory and be accessible and foreseeable.48

Limitations may not be in contradiction with the nature of the rights in the Covenant,
otherwise, the provisions would no longer have any value and substance.49 This links to
the concepts of ‘core content’ and ‘core obligations’ of human rights. According to the
CESCR, limitations may not affect the minimum core of the rights since this would go
against their ‘nature’.50

Relevant to answering the question of to what extent States have an obligation to limit
the right to science is the criterion that the limitation measures should serve a legitimate
aim. The concept of ‘the general welfare in a democratic society’ is rather broad and
vague. Research of the drafting process of Article 4 ICESCR shows that the inclusion
of only ‘general welfare’ as a legitimate aim to limit the enjoyment of the rights was delib-
erate. Other possible legitimate aims, such as national security, public order, morals or
respect for the rights and freedoms of others were left out of Article 4 ICESCR
because they were not considered to be relevant to economic and social rights.
Reasons for public morals or public order were not conceived as legitimate reasons to
limit basic needs such as the right to food or health. The travaux préparatoires therefore
seem to suggest that the words ‘general welfare’ should be interpreted restrictively, not
including these dimensions.51
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The UDHR as well as other human rights treaties, in particular the International
Covenant on Civil and Political Rights (ICCPR), encompass more specific limitations
clauses including additional legitimate aims. One of the rights closely related to the
right to science and in particular scientific freedom is the right to freedom of expression
and information, which may therefore serve as a good example. Article 19(3) ICCPR out-
lines that: ‘The exercise of the rights provided for in paragraph 2 of this article carries
with it special duties and responsibilities.’ This sentence could also resonate with the
right to science, aiming in particular at the behaviour of scientists and researchers.

Article 19(3) ICCPR continues with: ‘It may therefore be subject to certain restric-
tions, but these shall only be such as are provided by law and are necessary: (a) For
respect of the rights or reputations of others; (b) For the protection of national security
or of public order (ordre public), or of public health or morals.’ The legitimate aim of
protecting national security, public order and health reflect the balance that needs to
be struck between the interest of the person or group enjoying the right and the
general or public interest. Respect for the rights of others as a legitimate aim reflects
the balancing of different persons and groups enjoying rights. Such rights and freedoms
of others do not have to be recognised in the same legal instrument.52

Protecting national security, public order and/or public health could be very relevant
aims to limit the right to science, in particular scientific freedom or the applications of
science and technology. One can think of the ethical dilemmas related to genetic research
or the risks to security and public order involved in scientific and technological advance-
ment in relation to biological and nuclear weapons. Respect for the rights and freedoms
of others may also be relevant, for instance, to protect data and the privacy of persons in
relation to scientific research or experiments. These aims could be accepted as justifica-
tion for limitations.

This issue also came up during the drafting of the phrase included in Article 15(3)
ICESCR, which includes that States should respect the ‘freedom indispensable for scien-
tific research’. While some States were critical to including the notion of ‘indispensable’
since this would imply that only the freedom strictly necessary for research would be pro-
tected, others argued that this notion was necessary in order to allow States to impose
limitations required by national security, public order and morality.53

Broadening the legitimate aims for limitations could also underpin going beyond
merely justifying limitations and trigger an obligation to limit human rights, in particular
the right to science. It could be argued that if States know, or ought to have known,54 of
activities that may cause danger or harm to national security, public order and public
health, or may cause violations of the human rights of others, they should act to
prevent or mitigate these activities. The CESCR in its General Comment No. 17
already hints at such an obligation: ‘States parties should prevent the use of scientific
and technical progress for purposes contrary to human rights and dignity, including
the rights to life, health and privacy (…).’55 In General Comment No. 25 the CESCR
adds that a ‘[h]uman rights impact assessments might be necessary to protect persons
against risky applications.’56

If States take limitation measures, they are furthermore bound by the other criteria
linked to limitations, namely that the measures taken are necessary and proportionate.
Both are also a requirement under the precautionary principle and due diligence. The
term ‘necessary’ implies that the limitation measures respond to a pressing social
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need. This may lead to positive obligations, such as the special protection of certain
groups, for instance, children, the elderly, minorities or persons with disabilities. They
may be vulnerable to abuse as research subjects or are not independent decision-
makers.57 Children, for instance, may be vulnerable to misuse of information and
data, such as for the purpose of human trafficking or the illicit harvest and transfer of
organs.58

Apart from being necessary, the measures should be proportionate to the legitimate
aim and the least restrictive ones needed to achieve that aim.59 Proportionality of the
measures also implies that the core content of the right cannot be limited.60 Especially
important is the weighing and balancing of interests between the rights protected
under the right to science: the right to benefit from scientific progress and its appli-
cations, the right to be protected from risks of harm of scientific progress and its appli-
cations, and, last but certainly not least, scientific freedom.

The above has shown that various legitimate aims, such as the protection of national
security, public order, and public health, as well as ensuring respect for and protection of
the rights and freedoms of others, are very relevant to (possible) limitations of the right to
science. They do not only form criteria to justify States’ measures to limit the right to
science,61 but they may also trigger a positive State obligation to do so in order to
protect against harmful effects or applications of scientific and technological progress,
especially in relation to disadvantaged groups. One could also argue that a new legitimate
aim would be appropriate in this regard, namely the protection of the environment,
which could be seen as a specification of public health but is now also recognised as a
human right.62 In fact, public international law, in particular environmental law, has
developed several relevant notions, including the no-harm principle, precautionary prin-
ciple, and due diligence, which could further elaborate States’ obligations.

4. Anticipation: the nexus between prevention, precaution and due
diligence

The previous section has shown that the prevention of harm resulting from scientific pro-
gress and its applications is recognised by States in international instruments. Moreover,
the right to science includes the right to be protected from adverse effects, which imposes
an obligation on States to prevent such harms and may require the limitation of human
rights such as scientific freedom. Moving beyond the right to science and the human
rights framework, this paper will now explore other norms in international law that
reflect the idea of prevention and anticipation of potential harms. Below the standard
of due diligence from international law and the precautionary principle from environ-
mental law will be analysed as entry points for anticipation, creating State obligations
to prevent harm.

4.1. Due diligence

The concept of due diligence was originally developed in public international law as a
State-to-State obligation to take appropriate steps to prevent harm, in particular stem-
ming from actions by private actors.63 The ICJ first referred to due diligence in the
Corfu Channel judgement in 1949 as a ‘corollary (…) duty’ of sovereignty.64 The aim
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of due diligence in the context of human rights law is ‘to minimise risks to human rights
no matter the source of the risks, but without disproportionately limiting individual
freedom or State sovereignty’.65 Thus, the concept of due diligence should not be
viewed as a free-standing obligation but rather a qualifier of behaviour that goes hand
in hand with a duty of care, its underlying idea being risk management. Therefore,
due diligence comes into play in situations where a risk needs to be controlled or con-
tained to protect another actor or public interest.66 Although due diligence is a legal
concept,67 the question of what is ‘due’ is not merely a matter of legal reasoning, but
also a value judgement which goes beyond positive, black-letter law and requires reflec-
tions of ethics and politics.68

Generally, due diligence possesses elements that are uncontested in public inter-
national law. Firstly, it is not required that harm is completely prevented, but that the
State acts to the best of its abilities to prevent and minimise the harm. Secondly, the
measures adopted under due diligence need to be proportionate to the risk and assessed
by the predictability, severity and a State’s level of control. However, these are abstract
formulations which provide only limited insights for the application to specific fields
of law such as human rights. Moreover, the normative quality of due diligence
remains unclear,69 as well as the identification of the sources of due diligence, since it
is rarely used in treaty provisions. However, the legal nature, as well as the sources of
due diligence, will not be further explored in this contribution.70

In the context of international human rights law, due diligence describes ‘the standard
of conduct necessary to comply with the duty to protect.’71 The duty to protect obliges
the State to adopt measures to prevent interference of a right, no matter its source, i.e.
including private actors,72 and therefore also covers conduct that is not directly attribu-
table to the State.73 The Human Rights Committee in its General Comment No. 31
(2004) notes that States have positive obligations to protect individuals against violations
of their rights, not only by its own agents but also by acts committed by private persons
or entities. States parties violate the treaty of they do not ‘ … take appropriate measures
or… exercise due diligence to prevent, punish, investigate or redress the harm caused by
such acts by private persons or entities’.74 Due diligence represents a standard of conduct
(and not of result), originating from the standard of reasonableness and therefore
requires a weighing of the affected individual and community interests. The standard
of conduct must be assessed with the aid of the following three factors: a foreseeable
risk; a legally protected interest; and countervailing interests, i.e. competing human
rights. The assessment of these three factors is not separate, but part of a reasonableness
or proportionality test.75

The advantage of due diligence in the context of international human rights protection
is that it has the potential to address structural and systemic issues. The underlying idea
of due diligence is to prevent violations of human rights, including by private actors.
Therefore, it requires that States implement measures at the institutional level, e.g. the
adoption of legislation and/or administrative measures; to design procedures to mitigate
the possible negative impact on human rights, e.g. to establish specific training pro-
grammes; and to ensure transparency and participation by informing and educating
the general public about risk management tools.76 The subsequent steps in the due dili-
gence implementation can be taken within the framework of a human rights impact
assessment.77
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General Comment No. 25 addresses due diligence in view of the right to science in two
instances. First, the CESCR mentions due diligence in the context of risks and promises
of new emerging technologies and outlines that ‘ … States parties should establish a legal
framework that imposes on non-State actors a duty of human rights due diligence,
especially in the case of big technology companies… ’.78 Second, the CESCR outlines
due diligence in view of the extraterritorial obligations of States regarding the regulation
and monitoring of multinational companies.79 The topic of extraterritoriality as well as
business and human rights goes beyond the scope of this contribution and will not be
addressed further.

4.2. Precautionary principle

The precautionary principle – as a decision rule – may answer the question as to when
and in what situations the anticipation of possible harm scientific progress and its appli-
cations arises. As mentioned earlier, anticipation is defined as ‘prior action that meets
beforehand, provides for, or precludes the action of another.’80 Thus, anticipation con-
tains an element of uncertainty, which is inherent to the precautionary principle.81

The precautionary principle evolved out of environmental considerations to anticipate
situations where harmful activities may have detrimental and irreversible effects on
human health or the environment.82 When it became apparent that the environment
could not cure itself after decades of environmental degradation, governments began
to allocate the costs of environmental damage to the polluters.83 However, this economic
rule of post-damage cost-allocation had to be accompanied by a preventive mechanism
for it to be effective. True to the motto ‘prevention is better than the cure’ and under the
premise that risks can be accurately scientifically assessed, the ‘preventive principle’
marked the second stage of governmental action against environmental degradation.
In other words, the preventive principle serves as a pre-damage mechanism when the
risks are scientifically assessable and quantifiable. Yet, it quickly became clear that
certain risks cannot be scientifically determined with absolute certainty. For these situ-
ations, an anticipatory model had to be developed. Therefore, in cases where a consider-
able amount of scientific uncertainty remains, the precautionary principle comes into
play. The precautionary principle aims to ‘anticipate risks suggested by possibility, con-
tingency, and plausibility’84 to shield humans and the environment from unpredictable
consequences of human action.85

In the last decades, the precautionary principle has become an acknowledged strategy
to cope with scientific uncertainties. Originally applied to environmental policies, the
precautionary principle found its way into various international declarations, treaties,
jurisprudence and State practices in diverse areas, such as sustainable development,
environmental protection, public health, food safety, trade, and financial regulation.86

Yet, no universal and uniform interpretation of the precautionary principle exists, and
its legal status remains unclear.87

Given the increased reference to the precautionary principle in public international
law, regional law including EU law, and domestic law, and its effect on scientific progress
and its applications, UNESCO aimed in 2005 at establishing a working definition of the
precautionary principle. Together with the World Commission on Ethics of Scientific
Knowledge and Technology (COMEST), UNESCO published its working definition of
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the precautionary principle so that the Member States could apply the principle for
ethical assessments regarding science and technology.88 In the years to follow,
UNESCO’s working definition seemed to have fallen into oblivion, as it was not men-
tioned in the 2017 UNESCO Recommendation on Science and Scientific Researchers.

In 2020, the CESCR picked up the thread and largely adopted UNESCO’s and
COMEST’s definition of the precautionary principle in its General Comment No. 25.89

It is noteworthy that the definition of the precautionary principle by the CESCR does
not include the notion of morality. In the context of the right to science, the CESCR
addresses the precautionary principle as follows:

The application of the precautionary principle is sometimes controversial, particularly in
relation to scientific research itself, as limitations on the freedom of scientific research are
compatible with the Covenant only in the circumstances set out in article 4. On the contrary,
this principle is more broadly applied for the use and application of scientific outcomes. The
precautionary principle should not hinder and prevent scientific progress, which is ben-
eficial for humanity. Nonetheless, it should be able to address available risks for human
health and the environment, inter alia. Thus, in controversial cases, participation and trans-
parency become crucial because the risks and potential of some technical advances or some
scientific research should be made public in order to enable society, through informed,
transparent and participatory public deliberation, to decide whether or not the risks are
acceptable.90

The application of the precautionary principle should be necessary and proportionate.
The proportionality should be according to the ‘seriousness of the potential harm,
with consideration of their positive and negative consequences, and with an assessment
of the moral implications of both action and inaction.’91

Furthermore, the application of the precautionary principle is not unproblematic in
practice, as ‘[b]y leaving behind the realm of rational certainty, precaution necessarily
gives rise to controversy and its practical application to conflict.’92 As can be seen
from the statement by the CESCR on the precautionary principle,93 the application of
the principle remains unclear. Invoking the precautionary principle can have conse-
quences for various sectors such as science, policy and governance, industry and trade
as well as social and cultural implications.94 Therefore, it is not surprising that the invo-
cation of the precautionary principle was often accompanied by political considerations,
for instance when it came to research on assisted reproduction or on human embryos.95

Nevertheless, decisions based on the precautionary principle cannot be taken in a
vacuum. This might have been the reason why the term ‘morally unacceptable’ harm
was not included in the CESCR’s definitions of the precautionary principle. Even if scien-
tific uncertainty is the premise, decisions made under the precautionary principle do not
happen in an abeyance but are, on the contrary, accompanied by decision-support tools
to assess the risks in different ways (inter alia risk governance and cost–benefit ana-
lyses).96 However, while these procedures are familiar amongst scientists, researchers,
and academics, they might not be to the general public. Therefore, it is important to
strengthen the science-policy interface, participation and transparency, as outlined in
General Comment No. 25.

Moreover, it may be claimed that the precautionary principle stifles innovation, i.e.
scientific freedom, in cases where the adoption of measures to anticipate risks might
in hindsight prove unnecessary and thereby create false positives.97 However, three
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points can be raised to counter this claim. Firstly, the precautionary principle may also
boost innovation, e.g. as a stimulant for cleaner technologies for cars to reduce carbon
dioxide emissions. Secondly, in the context of international human rights law proper,
it is not the precautionary principle per se that stifles innovation. State-driven regulation
on innovation and therefore scientific freedom can only be allowed within the limits of
human rights law and therefore the conditions set out in Article 4 ICESCR for limitations
as discussed above. Putting the precautionary principle within this context, it can support
decision-makers to anticipate risks, such as the detrimental effects of asbestos on
health,98 that have in retrospect turned out to be false negatives and would have
needed much earlier State intervention.99 And thirdly, it needs to be reiterated that
the precautionary principle – and more so as a tool within the framework of the limit-
ations in human rights law – is not about prohibiting all possible risks of innovations.
On this note, the CESCR outlines in General Comment No. 25 that ‘[t]echnological
and human rights impact assessments are tools that help to identify potential risks
early in the process and the use of scientific applications.’100

Finally, the precautionary principle should be viewed as a rational decision rule, that is
not based on zero risks, but on a lower, more acceptable risk. As a rational decision rule
not based on anxiety or emotion, it takes into account the best use of science in order to
make a wiser decision on a case-by-case basis.101

The above has shown that States should anticipate risks with the concepts of due dili-
gence and the precautionary principle. What both concepts have in common is a propor-
tionality assessment prior to the decision of which measures should be adopted. It is
therefore not surprising that international courts and tribunals have suggested that
both concepts are in fact interrelated and may be combined.

4.3. The interplay between prevention, precaution and due diligence

The idea of combining due diligence with the precautionary principle is not new102 and
can be traced back to the 1999 Southern Bluefin Tuna case,103 the 2010 Pulp Mills case,104

and the 2011 SeabedMining Advisory Opinion.105 In the Southern Bluefin Tuna case, the
International Tribunal for the Law of the Sea (ITLOS) indirectly connected due diligence
with the precautionary principle. Despite the lack of scientific certainty, the tribunal was
convinced that measures should be taken to prevent further degradation of the southern
bluefin tuna.106 In the Pulp Mills case, the International Court of Justice (ICJ) indicated
that due diligence stems from the preventive principle, which is now accepted as part of
customary international law. Although the court did not directly address the precaution-
ary principle, Judge Trindade in a separate opinion addressed the application of the pre-
cautionary principle in light of due diligence, since ‘the epistemology of the
precautionary principle is geared to the duty of care, of due diligence’.107 Lastly, with
the Seabed Mining Advisory Opinion, the ITLOS took a step further and stated that ‘it
is appropriate to point out that the precautionary approach is also an integral part of
the general obligation of due diligence’.108

In short, due diligence and the precautionary principle are in fact interrelated concepts
to manage risks. As outlined earlier, the preventive principle applies to situations where
enough scientific evidence is available to assess risks. However, there might be cases
where the risks cannot be determined with complete scientific certainty. This is the
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point where the precautionary principle steps in. The precautionary principle is about
anticipating, or in other words, channelling risks in advance where insufficient scientific
evidence exists. To comprehend the application of the precautionary principle and the
balanced consideration of diverse interests, due diligence is essential. As stated above,
due diligence is a qualifier of behaviour. Because of the lack of sufficient scientific evi-
dence, the precautionary principle boils down to the obligation of States to act diligently,
since it is not possible to adopt evidence-based decisions with absolute scientific cer-
tainty. In turn, if a State ‘ …would not meet its obligation of due diligence if it disre-
garded those risks… [such] disregard would amount to a failure to comply with the
precautionary approach.’.109 The concept of due diligence and the precautionary prin-
ciple are thus mutually reinforcing. The precautionary principle serves as a trigger and
helps to clarify and enrich the broad and unspecific concept of due diligence, both mate-
rially and procedurally, while due diligence may facilitate the application of the precau-
tionary approach in resolving disputes.110

To sum it all up, States have indeed an obligation under the right to science to prevent
harm and the anticipation of possible future harms may imply that the elements of pre-
vention, precaution, and due diligence are effectively combined. The action to be taken
should be necessary and proportionate to the seriousness of the risks of harm, i.e., the
magnitude and reversibility of the harm as well as the likelihood for it to happen. In
the context of the right to science proper, the measures taken should, however, not
have disproportionate negative impacts on the benefits of scientific progress and its appli-
cations or on scientific freedom. Such a balancing of interests, i.e. the necessity and pro-
portionality, is also inherent to the framework of limitations in international human
rights law.

5. Look before you leap, but who can gaze into a crystal ball and predict
the future?

In this article, we have analysed and elaborated that the protection and promotion of the
right to science imply positive State obligations to prevent harm related to scientific pro-
gress and its applications, possibly including the obligation to take measures that may
limit scientific freedom. Further, prevention, in combination with precaution and due
diligence, reflects the idea of anticipation of possible harms to come. The mechanism
to manage risks is rooted in the concept of due diligence. The precautionary principle
is a risk assessment tool for situations where there is not sufficient scientific evidence
and can indicate under what circumstances state action is required. What both concepts
have in common is a necessity and proportionality test, which is also inherent to limit-
ations under human rights law. In summary, limitations of human rights, the precaution-
ary principle, and due diligence all aim at anticipating or preventing harm and are
therefore deeply interrelated.

Furthermore, prevention and anticipatory measures underly a duty of conduct and
most likely not of result. The main reason for this lies in the fact that it is difficult, if
not impossible, to foresee all possible risks and potentially harmful results of science
and its applications. The State can try to regulate via a general framework, but it
cannot, and should not, unjustifiably infringe on the right to benefit from scientific pro-
gress and its applications or on scientific freedom by categorically controlling all
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scientific endeavours and activities, especially not in some form of censorship. Scientific
freedom and the right to benefit from scientific progress and its applications are impor-
tant human rights that are crucial for any scientific progress to be made.

A closer look at the obligations of the State vis-à-vis the general welfare of society
versus the role of scientists, researchers and academics, puts the application of limit-
ations, due diligence, and the precautionary principle in perspective. While the State
can be under an obligation to undertake necessary and proportionate limitations on
science and technology because their results or applications are deemed not to be safe
or effective, it is up to those wishing to go forward in unchartered scientific terrain to
demonstrate why the adoption of the precautionary principle would be unnecessary
and disproportionate. In conclusion, it can be said that the State as well as those
wishing to make use of science and technology inhibit different roles in the burden of
proof. States need to justify that limitations to restrict scientific freedom are necessary
and proportionate to anticipate the harmful effects of science to the best of their abilities.
However, those seeking to use science and technology need to demonstrate that the poss-
ible harmful effects are within the justifiable boundaries of limitations, due diligence, and
the precautionary principle. In other words, the burden of proof is shared between the
regulator and the proponent, which becomes relevant especially on the national level
in governance and on the level of litigation.111

Moreover, there is the reality that States often are not in charge of the scientific and
technological progress being made, which rather lies in the hands of private investors
and institutions. As states may not have direct influence over the direction and
the impact of this progress, this may – particularly in the case of risky or harmful
activities – pose a practical challenge. This does, however, not mean that the right to
science cannot be limited. Quite the contrary, States have the right, and as argued
above, sometimes also the obligation, to limit scientific freedom or the right to benefit
from scientific progress and its applications, whereby it has to fulfil the criteria for
limitations, such as necessity, proportionality, and the preservation of the core content
of the right to science. As previously stated, this goes in hand with the precautionary
principle and due diligence.

The elaboration of State obligations in relation to the prevention of harm is not
only challenged by the unpredictability of the whole scientific enterprise and the
fact that private actors are often more powerful than the State itself. It is also ham-
pered by the speed and complexity of science and its applications. Developments and
discoveries go very fast. But more importantly, science and its applications are the
fields of experts, and initiated and led by people with very specific expertise and
knowledge.112 In order to be able to appreciate all relevant aspects and dimensions
of a certain research project and to predict what could be the outcome of this
research and what might happen with its results, one needs to have an enormous
amount of specialised knowledge and expertise. Moreover, many research projects
run worldwide, involving sometimes dozens of researchers and multiple amounts
of publications. The speed and complexity of science and its applications make it
extremely difficult for lawmakers and policymakers to assess and anticipate their
possible risks and benefits. And it makes it equally difficult for national and inter-
national monitoring bodies to evaluate States’ implementation of and compliance
with human rights standards, including the right to science. Finally, we recognise
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that implementing measures to prevent and anticipate can in practice be challenging.
Yet, utilising the framework of human rights limitations in conjunction with the pre-
cautionary principle and due diligence can be a promising pathway to support the
adoption of prevention and anticipation measures.
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ABSTRACT
This article analyses how the right to science can benefit from the
obligations and mechanisms related to anticipation of other,
social and cultural rights. It considers how these obligations can
be extended to the right to science and how they can benefit the
right to science by ricochet. Hence, this article shows, on the one
hand, the potential that the obligations of prevention, precaution
and due diligence, when applied to, social and cultural rights,
have to be extended into the context of the right to science. This
analysis of obligations is followed by identifying mechanisms
capable of addressing the anticipatory dimension required for
implementing this right. It is therefore explored, on the other
hand, how mechanisms such as indicators and HRIAs, considered
useful in the framework of, social and cultural rights, can play a
role in the implementation of the anticipatory aspects linked to
the right to science. This analysis is based mainly on the
interpretative function of quasi-judicial and jurisdictional human
rights bodies.

ARTICLE HISTORY
Received 20 January 2023
Accepted 23 January 2024

KEYWORDS
Economic; social and cultural
rights; right to science;
anticipation; positive
obligations; indicators;
human rights impact
assessment

1. Introduction

We are in an era of extreme risks; the threat being radical, the anticipation must also be
radical. The right to science appears as a response to the need to address risks and, also, as
a contribution to reducing the threats to which we are exposed. This right, which has long
been neglected,1 has increasingly been developed to strengthen certain guarantees for
moving forward in an uncertain world. The Covid-19 pandemic has undoubtedly con-
tributed to rehabilitating this right, which is increasingly gaining ground in international
institutions.2 However, the content of the right to science remains largely unexplored in
terms of how it can be mobilised in the face of the requirements of anticipation. Images of
the future shape present decisions,3 and it is necessary to construct an understanding of
the future by examining specific aspects of the right to science in the light of other social
and cultural rights.

Anticipation is not unfamiliar with the nature of human rights, on the contrary. As
part of cultural rights, the right to science is consistent with economic, social, and cul-
tural rights (ESCR). These are apprehended from the perspective of the indivisibility
of human rights to the extent that they can also stem from civil and political rights in
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the jurisprudential activity of certain international monitoring bodies. In Sen’s capabili-
ties framework, ESCRs allow people to enjoy certain essential functions and capabilities.4

A doctrinal conceptualisation has set up ESCRs as a specific category, which is somewhat
vulnerable in terms of norms (they would be more like programmes, objectives, and
guides for action for public authorities than individual rights) and litigation (they are
weakly determined and have no precise right holders, so they cannot benefit from juris-
dictional protection).5 Therefore, some of these rights are considered objectives set for
progressive implementation. Others, by contrast, are directly enforceable by courts in
individual cases and imply immediate obligations for states. This justiciability at the
international level has been strengthened through the adoption of the Optional Protocol
to the International Covenant on Economic, Social and Cultural Rights (ICESCR) and
the growing number of ESCR cases being adjudicated before regional courts and
human rights bodies.6

However, no decision on merits of these bodies has yet been provided in relation to
the right to science. In 2014, in the case Artavia Murillo et al. v. Costa Rica, the Inter-
American Court of Human Rights (IACtHR) determined that the right to enjoy the
benefits of scientific progress includes accessing medical technology necessary to exercise
the right to private life and reproductive freedom.7 The European Court of Human
Rights (ECtHR) also ruled on a possible violation of the rights to private life and property
due to a prohibition imposed by Italian law on the donation of embryos resulting from in
vitro fertilisation and not intended for pregnancy in order to promote scientific research.
The applicant complained that she could not donate her embryos conceived by medically
assisted reproduction for scientific research purposes and that she was obliged to keep
them in cryopreservation until their death. The Court did not find that the applicant’s
rights had been violated, as it considered that Italy had a wide margin of appreciation
in this matter, given the lack of a European consensus and the international texts on
the subject. The Court further observed that the drafting of the law in question had
given rise to considerable debate and that the Italian legislator had taken account of
the State’s interest in protecting the embryo and that of individuals in exercising their
right to self-determination.8 Also, regarding the possibility of donating embryos for
scientific research in Italy, the Committee on Economic, Social and Cultural Rights
(CESCR) has recently ruled this time on a request based on the right to science provided
by the ICESCR. Since the authors have not sufficiently substantiated that they may claim
to be victims of a violation of their right to participate in science because of being pro-
hibited from donating embryos to scientific research, the Committee has considered this
claim inadmissible.9

Turning to the issue of anticipation within the institutional architecture of inter-
national human rights law, it was designed to prevent human rights violations.
Indeed, the consecration of human rights in international instruments aims to ensure
that these rights are guaranteed first and foremost. In this regard, they anticipate the obli-
gations of states to prevent these rights from being violated. Non-jurisdictional mechan-
isms aim to monitor the implementation of human rights within states and anticipate
human rights violations by ensuring that State actions comply with human rights instru-
ments. To this end, obligations of prevention, precaution, or due diligence seek to
implement the anticipatory dimension of protecting human rights. Likewise, jurisdic-
tional mechanisms clarify the scope of these instruments and the related obligations,
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promoting their effective implementation. In some cases, these bodies may have an
anticipatory dimension,10 whereas their function is essentially curative. By interpreting
the obligations of states during disputes, they contribute to specifying these obligations,
enabling other states to orient themselves and thus avoid infringing on rights in an antici-
patory perspective. Attributing responsibility and determining reparation are also aimed
at preventing further violations from being committed. The jurisprudence of these bodies
is likely to trigger systematic institutional changes to prevent the violation of rights. Fur-
thermore, these bodies can provide provisional measures when there is an imminent risk
of irreparable harm and thus aim to anticipate a potential right violation or to preserve a
situation until a final decision is taken.11

On a procedural level, there is evidence of a flexibilisation of victim status to protect
potential victims from future human rights threats. In effect, human rights monitoring
bodies are moving towards the need to consider the time dimension. Some decisions
concern a potential violation that allows them to anticipate this future to avoid a violation
that does not yet exist and may not happen. This leads to a flexibilisation of victim
status,12 admitting that the victim is only ‘potential’13 in some cases. This idea of a poten-
tial victim relating to risk for the protection of a guaranteed right opens the way to a pre-
ventive remedy.

On a substantive level, States are bound by general obligations under Article 2(1) of
the ICESCR that articulates the obligation to achieve progressively the full realisation
of rights by all appropriate means, including particularly the adoption of legislative
measures and applying the ‘maximum of available resources’.14 This provision has a tem-
poral qualification relevant to the anticipation study. Thus, planning and adjustment of
national regulation, structures, and institutions are required for this progressive
implementation. ESCR law and practice have engaged positive obligations and elaborated
standards based on which compliance may be assessed. Various methods have been
developed in recent years to measure whether and how individual States are progressing
towards the realization of ESCR. The anticipatory dimension is thus at the heart of these
rights.

Accordingly, it is necessary to analyse how obligations that consider anticipation and
mechanisms relating to ESCR can be applied in the context of the human right to science.
Even if this right is part of ESCR, it is worth exploring, by analogy, how such obligations
could be extended to the right to science when they have an anticipatory dimension. In
other words, how is the dimension of anticipation regarding the right to science poten-
tially protected by ricochet of other social and cultural rights? What kinds of anticipation
can be distinguished? What structures and processes are necessary for anticipatory
action? These questions are the common thread of this demonstration. To answer
them, it will first be necessary to see how general and specific obligations in the field
of ESCR apply or could apply to the right to science. Then, some implementation and
monitoring mechanisms will be analysed regarding the right to science.

Space precludes any attempt to be exhaustive in this paper.15 General Comments and
other materials have been selected related to ESCR to illustrate particular aspects of the
anticipation that could be applicable to the right to science. Research in this area should
start from the premise that these norms are open-textured and therefore call for delibera-
tion in domestic legislatures and courts.
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2. Anticipation related to the right to science under the ESCR general and
specific obligations

The aim here is to address the obligations in relation to ESCR that can be extended to the
right to science insofar as they include an anticipatory dimension. Thus, the obligation of
progressive realisation must first be analysed as a means of organising the implemen-
tation of the right to science over time, followed by the positive obligations in relation
to science, linked to prevention, precaution and due diligence, which come under the jur-
isdictional activity.

2.1. Progressive realization and the right to science

Although much progress has been made in clarifying the scope and content of the pro-
gressive full realisation of rights,16 significant challenges remain for holding States
accountable. These challenges are partly conceptual, as the normative contours of
Article 2(1) of the ICESCR remain unclear in some ways. Nevertheless, they are also
methodological, requiring more effective measures and frameworks to assess this duty
comprehensively. As explained in General Comment no. 3, progressive realisation is rec-
ognition that the full realisation of all rights will generally not be achieved in a short time
due to the limits of available resources.17 In the recent case mentioned above, the CESCR
had the opportunity to highlight that in vitro fertilisation, embryo and stem cell research
are areas in which societal views have evolved considerably, and that science and tech-
nology are constantly evolving. Therefore, ‘States should regularly update their regu-
lations in order to harmonize them with their human rights obligations and with the
evolution of society and scientific progress’.18 This shows that the advancement of
science can be seen as a lever for the advancement of the normative protection of the
right to science as well as other rights.

It is, therefore, in this evolving context that States must take steps to ‘progressively
achieve the full realization of the rights recognized in the Covenant’. Thus, the formu-
lation of Article 2(1) emphasises that the ultimate goal in terms of results is full realis-
ation, while progressively characterises the process of realisation over time. These
steps ‘should be deliberate, concrete and targeted, using all appropriate means, including
the adoption of legislative and budgetary measures’.19 For instance, the CESCR has indi-
cated steps to be taken within a particular time frame regarding the right to education by
adopting a plan of action on primary education ‘within a reasonable number of years’.20

The ICESCR clearly states that primary education must be accessible free of charge. Sec-
ondary and higher education should be made accessible ‘by all appropriate means’ with
the progressive introduction of free education. Hence, there is an immediately realisable
and justiciable core element and a progressive plan for the realisation of the other part of
the right.21

Thus, one of the most significant red-line concepts developed by the Committee
around the doctrine of progressive realisation is concerning the ‘minimum core
content’ of ESCR, the satisfaction of which is an obligation of immediate priority for
all states regardless of levels of resources. Minimum core obligations are critically impor-
tant in defining the boundaries of progressive realisation and should be understood as
integral to the normative framework of Article 2(1) of the ICESCR. This notion allows
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reducing the impression of arbitrariness that emerges from the term progressive realis-
ation.22 Setting out the essential content is also helpful from the states’ perspective and
anticipation needed for identifying priorities for domestic efforts to fulfil obligations,
but also for international assistance and cooperation.23

However, the establishment of this minimum content by the CESCR can be subject to
criticism. Determining the minimum content is not always easy and the obligations
retained by the Committee are generally very abstract and vague.24 Regarding the
right to science, there is a consensus on the minimum obligations in certain areas,
such as protecting academic freedom. However, this basis is not yet stabilised in other
aspects, such as access to technology.25 In General Comment no. 25, CESCR has estab-
lished a list of such minimum obligations relating to the right to science.26 Among these
core obligations, a whole series of obligations are identified that imply an anticipatory
dimension, such as the elimination of laws, policies, or practices that limit access to indi-
viduals or groups in science, scientific knowledge and its applications, or the adoption of
mechanisms to avoid any risk of harm due to pseudo-science-based practices. The issue
of individual participation in science is equally important, and the fact that States must
ensure this through the adoption of standards and action plans or mechanisms is also
anticipatory. Admittedly, these obligations are quite broad, as it is up to each State to
determine the best strategy for internally promoting access to and participation in the
benefits of science. While on the one hand, this latitude left to the States allows them
to take into account both the resources available and the national margin of appreciation
of each, on the other hand, this minimum content remains imprecise.27

While the minimum obligations constitute a base from which states must start for pro-
gressive realisation, the latter is read regarding the maximum available resources. This
qualification refers to the resources the State mobilises internally and those it solicits
and obtains from the international community.28 The general requirement is that the
State’s budgetary choices take into account the priority to be given to the objective of pro-
gressive realisation, which has been reaffirmed on several occasions by the CESCR.29

However, when implementing the minimum core content, a State that fails to ensure
the minimum level of enjoyment of the right to science can still argue that this failure is
due to a lack of available resources, if it can demonstrate that every effort has been made
to use all available resources to fulfil, as a matter of priority, these minimum obli-
gations.30 Thus, the obligation to ensure essential content remains an obligation of
means and does not have the status of an obligation of result. The Committee delineates
between the realisation of relevant rights as an obligation of result and the duty to take
steps as an obligation of conduct.31 What is relevant here regarding anticipation is that
identifying certain essential elements shifts the burden of proof: the State must demon-
strate that it cannot finance what would be necessary to provide that essential content of
the right. If it cannot make this demonstration, it will be presumed to have failed in its
obligation to give priority to the realisation of the right to science under its jurisdiction.
Therefore, the fact that it must anticipate and plan to meet its obligation is a crucial
element of anticipation to be considered.

Despite the minimum core content, the progression levels regarding the right to
science remain unclear. In that case, the ‘natural corollary’ of the duty to make progress
is a duty to not regress.32 As the Limburg Principles state, the ICESCR is violated if a State
deliberately retards or halts the progressive realisation of a right, unless it acts within a
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limitation permitted by the Covenant or does so due to a lack of available resources.33

This obligation implies that no regression in the levels of access to the benefits of
science, the opportunity to participate in the scientific enterprise or to be protected
from its adverse effects can be permitted. Therefore, this general obligation of progressive
realisation allows for anticipation insofar as the right to science must be realised over
time and for this purpose, States must take some steps. Alongside this general obligation
with an anticipatory dimension, the positive obligations also require States to anticipate.

2.2. Positive obligations and the right to science

The positive obligations determined by the human rights monitoring bodies in the
context of their contentious jurisdiction are intended to prevent further violations
from arising.34 In effect, the treaty body requires the State to adopt legal, administrative,
or other measures to prevent similar situations from arising. Therefore, these obligations
are a means for the organs to determine what the States must anticipate: on the one hand,
the organs specify in the present case what the State should have done to prevent the vio-
lation and potentially hold it responsible in a corrective sense. On the other hand, they
indicate what States must do in the future to prevent any violation. In this way, through
the determinations of the organs, determining positive obligations serve a preventive
role.

Determining positive obligations by human rights bodies enables them to specify the
contours of certain anticipatory obligations, such as prevention, precaution, or due dili-
gence. While in the context of general comments and advisory opinions, the bodies have
been able to address obligations directly in the context of ESCR, in the context of litiga-
tion (except the CESCR, the African Court or the European Committee), it is by ricochet
from civil and political rights that they have been addressed. Indeed, the founding texts of
most monitoring bodies do not necessarily deal with ESCR, leading the bodies to develop
an evolving and dynamic interpretation to take into account the social and cultural
dimensions of civil and political rights. For instance, the UN Human Rights Committee,
as well as the African, European, and Inter-American Courts have recognised e.g. that the
right to life, previously understood primarily as a negative right, must now be understood
to impose positive obligations on governments to address threats to life linked to socio-
economic deprivation. It is worth discussing the trends regarding anticipation obli-
gations that emerge from these bodies’ activity.

Although no case has yet been decided on the right to science, the question of science
appears more or less in the case law of certain bodies, usually linked to risk prevention
and precaution, or to access to scientific information, scientific education and partici-
pation. These aspects fall short of the scope of this right as it is established by the
treaty bodies’ and special rapporteurs’ reports and documents.35 However, they indicate
how the jurisprudence of these bodies is addressing these issues.

The principles of prevention and precaution have essentially emerged in the jurispru-
dence of human rights bodies in the field of health and the environment.36 Both are
closely linked to science because while in the field of prevention one is faced with a
certain risk of damage, proven by science, in the case of precaution one is faced with
an uncertain risk that science is not yet able to attest to the occurrence of the damage.
The jurisprudence of the human rights bodies indicates certain trends when these two
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principles are linked with science, which will be explored. Although, according to
Bidault, the right to science contained in the right to take part in cultural life is primarily
a right of access to participate in science,37 it is accepted that the right to science has three
dimensions: right to be protected from the adverse effects of science, the right to have
access to the benefits of science, and the right to participate in scientific progress.38

We will focus on what emerges from the case law of the ECtHR, and in particular on
the protection against the harmful risks of science in the context of scientific experimen-
tation and especially in its relationship with the right to health.39

The European Court has dealt with cases concerning protection against the harmful
risks of science in the context of clinical trials. It identifies positive obligations of a sub-
stantive and procedural nature. The Court identifies procedural obligations to protect
the lives of individuals in the context of scientific experimentation concerning their
health. It requires States to set up an effective and independent judicial system so that
the cause of death of patients in the care of the medical profession, whether in the
public or the private sector, can be determined and those responsible made accountable.
In some exceptional situations, where the fault attributable to the healthcare providers
went beyond a mere error or medical negligence, the Court has considered that compli-
ance with the procedural obligationmust include recourse to criminal law. That obligation
will be satisfied if the legal system affords victims a remedy in the civil courts, either alone
or in conjunction with a remedy in the criminal courts, enabling any responsibility of the
doctors concerned to be established and any appropriate civil redress to be obtained.40

Regarding substantive positive obligations relating to medical treatment, the Court
considers that States have the duty to regulate, a duty to put in place an effective regu-
latory framework compelling hospitals, whether private or public, to adopt appropriate
measures for protecting patients’ lives. The Court has, moreover, emphasised that the
States’ obligation to regulate must be understood in a broader sense, including the
duty to ensure the effective functioning of that regulatory framework. The regulatory
duties thus encompass necessary measures to ensure implementation, including supervi-
sion and enforcement.41 In a recent case, while the applicant’s daughter was participating
in a trial of a new schizophrenia therapy, she died due to an undetected heart condition
that the experimental treatment had aggravated. The Court found a violation of Article 2
(right to life) of the Convention, holding that the defendant State had failed to fulfil its
substantive and procedural positive obligations under the Convention.42 The positive
obligations in this case are intended to contribute to the implementation of a regulatory
framework to ensure the prevention of risks.

The European Court was also challenged to strike the right balance between scientific
experimentation and the protection of individuals. In one case in which the Court found
the application inadmissible, the issue was a refusal by the Italian courts to allow the
applicant’s daughter to have access to compassionate therapy for her degenerative
brain disease. This therapy was being tested and subject to restrictive access conditions
under a regulatory act. The applicant alleged, inter alia, that the regulatory act had dis-
criminated in access between those who had accessed the therapy before the act came
into force. Under Articles 8 and 14 of the ECHR, the Court held that the prohibition
of access to the therapy pursued the legitimate aim of health protection. It was further
proportionate to that aim, and the therapeutic value of the method in question had
not yet been scientifically proven.43 Without basing this decision on the precautionary
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principle, the Court based its reasoning on the scientific uncertainty of the treatment.
Here, the regulatory framework was correctly set in the Court’s view, and the claim
was, therefore, unfounded.

Another aspect that emerges from the perspective of preventing people from suffering
the adverse effects of science concerns information and consent. The Court has also
emphasised that it is crucial for individuals facing risks to their health to have access
to information enabling them to assess those risks. It has held, in particular, that
States are bound to adopt the necessary regulatory measures to ensure that doctors con-
sider the foreseeable impact of a planned medical procedure on their patients’ physical
integrity. They have also to inform patients of these consequences prior to the procedure
in a manner that the latter can give informed consent.44 In a case concerning partici-
pation in toxic gas tests, which had adverse effects to the applicant’s health, the European
Court found a violation of Article 8, because he did not have access to all relevant and
appropriate information that would have enabled him to assess the risks involved in par-
ticipating in the tests.45 This perspective is consistent with the one adopted in the General
Comment no. 25, ‘participation also includes the right to information and participation
in controlling the risks involved in particular scientific processes and its applications. In
this context, the precautionary principle plays an important role because of the lack of
certainty and the inability of transmitting informations adequately. Indeed, this precau-
tionary principle has not yet been developed by human rights treaty bodies, but it
demands that, in the absence of full scientific certainty, when an action or policy may
lead to unacceptable harm to the public or the environment, actions will be taken to
avoid or diminish that harm. Unacceptable harm includes harm to humans or to the
environment that is: (a) threatening to human life or health; (b) serious and effectively
irreversible; (c) inequitable to present or future generations; or (d) imposed without ade-
quate consideration of the human rights of those affected’.46

Access to information and participation are safeguards that undeniably contribute to
anticipating risks. In that case, it is appropriate to consider the place that ESCR
implementation and control mechanisms should have insofar as they would contribute
to anticipating risks and operationalising the principle of prevention and potentially
the principles of precaution and due diligence in the context of the right to science,
even if they remain unclear in the practice of the treaty bodies.

3. Anticipation related to the right to science under the ESCR
implementation mechanisms

To further develop a content of anticipatory obligations under the right to science, it
would be useful to explore the potential of some tools, such as human rights impact
assessments and human rights indicators.

3.1. Mainstreaming the right to science into human rights impact assessments?

In General Comment no. 25, CESCR considers that ‘Technological and human rights
impact assessments are tools that help to identify potential risks early in the process
and the use of scientific applications’.47 Interest in human rights impact assessment
(HRIA) has grown considerably over the last 15 years, even if in 1990, shortly after
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the CESCR began its work, it issued General Comment no. 2 on international technical
assistance measures, which recommended that UN agencies consider the Secretary-Gen-
eral’s proposal ‘that a human rights impact statement be required in connection with all
major development activities’.48

Much of the HRIA practice has focused on examining impacts on ESCR, although it
tends not to make a distinction between categories of rights. ‘HRIA measures the impact
of policies, programmes, projects, and interventions on human rights’.49 It draws on
more established assessment methodologies, such as environmental impact assessment50

and social impact assessment.51 In general, impact assessment is a process used to predict
the future consequences of a proposed policy, program, or project and thereby provide
the opportunity to improve it (or abandon it) before it is adopted and implemented. The
International Association of Impact Assessment identifies four objectives of an impact
assessment: (a) to provide information as the basis for decision-making, (b) to
promote transparency and participation of affected populations in decision-making,
(c) to identify procedures for mitigation or compensation for negative consequences,
and (d) to contribute to sound sustainable development.52

A key element of measuring impact is the time perspective. An ex ante assessment
considers the potential future impact of a policy, programme, project, or intervention
on human rights. It aims to collect and analyse data with a view to predict the impact
on human rights when the instrument under evaluation is implemented later. An
ex post impact assessment examines the existing impacts that have resulted from the
past implementation of a policy, programme, project, or intervention. Rather than
being forward-looking, the assessment looks backwards to try to identify actual
impacts on human rights. In fact, many HRIAs can be a combination of ex ante and
ex post assessments.53

For instance, an impact assessment examining the existing impacts of the research of a
pharmaceutical company in relation to a disease and therefore a group of individuals
suffering from that disease allows to identify not only existing impacts (ex post) but
also make recommendations for future directions of the research project which in
turn should be assessed for their potential to affect the group (ex ante). The terms
ex ante and ex post refer only to the timing of the assessment. However, a function of
identifying the timing of the assessment will influence decisions on the choice of data col-
lection and analysis methods and in turn, which steps should be followed to arrive at an
impact statement. For example, participatory methods might be more important in ex
postHRIAs to identify people’s lived experience of a project or policy. It could allow indi-
viduals and groups to participate in the elaboration of a policy related to the scientific
research to implement the right to science. For ex ante HRIAs, participatory methods
might be relevant to identifying individual or group concerns related to the projected
introduction of a policy or project or as a means of mobilising people to debate and
engage with a forthcoming change.54

Although there is no consensus on HRIA method, there are some common features.
First, HRIA is based upon an explicit human rights normative framework. Measuring the
potential impacts of the proposed intervention against human rights standards, rather
than against the status quo, is the key difference between HRIA and other types of
impact assessment.55 Second, the process of the impact assessment must respect and
promote human rights. In particular, it should comply with five human rights principles:
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information, participation, equality and non-discrimination, monitoring and account-
ability, and interdependence of rights.56 Third, HRIA must contribute to the capacity
of the rights-holders to claim their rights and the duty-bearers to meet their obligations.57

This means that human rights education for both rights-holders and duty-bearers is part
of the assessment process, which can contribute to the scientific education needed for
participation in the framework of the right to science. Education empowers rights-
holders with knowledge of their rights, which encourages participation in the assessment,
as well as in future human rights causes. Education for duty-bearers is on the standards
they are responsible for meeting and the processes of providing information to the
public, encouraging participation, promoting equality and non-discrimination, and inte-
grating accountability mechanisms into decision-making.

HRIAs should express likely impacts by reference to human rights norms and stan-
dards. To do so effectively, an HRIA should measure the impact of the intervention on
both respect for obligations as well as fulfilment of rights. This comprises a focus on
two distinct groups: the HRIA should measure the likely or real impact of the intervention
on the obligations of States and others to respect, protect, and fulfil human rights. This
implies for example, an examination of the capacity of States to meet their human rights
obligations in light of the introduction of the intervention under examination. It also
requires an assessment of the impact of the intervention on the enjoyment of rights by indi-
viduals and groups as well as their capacity to deal with any negative impact if and when it
arises. For example, in the case of an assessment related to the right to science, the assess-
ment would consider impacts of a policy or project on the availability, accessibility, accept-
ability, and quality of scientific goods, services, and facilities for individuals and groups.

Also, HRIA should ensure that process rights and human rights principles such as
non-discrimination, participation, inclusion, and accountability, are respected. Govern-
ment, corporations, or any other entity responsible for introducing the intervention
should ensure adequate consultation prior to and after introduction of the intervention,
act without discrimination, provide adequate information, and ensure that grievance
mechanisms exist to hold all actors accountable. The other aspect of process is that
the HRIA itself should respect process rights. Thus, not only should the process sur-
rounding the introduction of the intervention be transparent, consultative, and accoun-
table, the HRIA itself should as well.

However, it is worth to note that challenge to HRIAs relates to the potential for their
appropriation and misuse by commercial or bureaucratic interests. Commercialisation
refers to the potential for an HRIA industry to arise, comprising consultants, with
little or no knowledge of the human rights framework, who are prepared to deliver an
HRIA, principally to a corporation that is ready to pay. Bureaucratisation can also be
an issue. It might occur in situations where HRIAs are institutionalised within the
internal practice of governments, business enterprises, and become checklist exercises
to arrive at pre-determined decisions to implement the policy or project being assessed,
or if it is undertaken as a means only to validate certain policies or projects but not to
question them in any serious way.58 Reducing the human rights impact assessment to
compliance with a quantifiable procedure can then be problematic.

Done correctly, HRIAs should help to collect and analyse data and information in a
structured way; to empower rights-holders by making it easier to demonstrate the
cause–effect relationships between policies, projects, and human rights outcomes;

THE INTERNATIONAL JOURNAL OF HUMAN RIGHTS 389



build human rights capacities of organisations undertaking HRIAs; and raise awareness
of human rights, the relationship between norms and standards, and the daily work of the
people and organisations involved. The focus of HRIA on evaluating human rights prac-
tice can also be beneficial in questioning the appropriateness of human rights responses
in a given situation and, in doing so, encouraging an internal examination that should
lead to better responses and solutions in order to implement the right to science.

3.2. Measuring progressive realisation by indicators?

Alongside HRIAs that would enable the principles of anticipation and participation to be
implemented in the context of the right to science, indicators59 could be a helpful way to
measure the progress of the implementation of the right to science, when considering
anticipation. For example, the ECSR stated in a case that a Belgian regulatory act
should have proposed a timetable for implementing the right to inclusive education.
Indicators should have accompanied it to measure progress, constituting a failure to con-
tinuously and adequately monitor and evaluate the measures taken and to ensure the
right to inclusive and non-discriminatory education.60 So, to what extent and under
what conditions can indicators ensure the necessary anticipation for the progressive
realisation of the right to science?

ESCR indicators respond to the need to measure what is expected from States over
time. To monitor its progress, a state needs to establish a normative evaluation reasoning
to base the device to measure this variable dimension of the right to science.61 Indicators
fulfil two functions: first, they can help the State to monitor its progress over time,
enabling the authorities to recognise when policy adjustments are required. Second,
they can help to hold the state to account in relation to the discharge of its responsibilities
arising from the human right.62 They also have other roles: by highlighting issues such as
participation and accountability, indicators can enhance the effectiveness of policies and
programmes. In this respect, in addition to the compliance dimension they convey, indi-
cators can be a useful tool for anticipating and thus clarifying the progressive realisation
of the right to science.

The Office of the High Commissioner for Human Rights (OHCHR) and the Inter-
American Commission on Human Rights, as well as non-governmental organisations
such as the Centre for Economic and Social Rights, have developed structure (such as
laws), process (such as resources and policy efforts), and outcome indicator frameworks
to assess whether States are progressively realising ESCR.63 This work has largely contrib-
uted to moving the issue of indicators from the political to the technical level, but also to
considering them as having primarily a function of monitoring compliance with treaty
provisions. According to the OHCHR Guide, monitoring is facilitated by offering a
‘structured and transparent approach to applying standardized information […] to
national human rights assessments’.64 However, this is not the only use envisaged by
the OHCHR Guide; it considers four other uses: performance monitoring, human
rights advocacy and people empowerment, national human rights plans and develop-
ment plans, and human rights budgeting.65 From this perspective, in particular, one
could ask whether the indicators would have a real impact in terms of anticipation, i.e.
whether they would be able to capture the different levels of progressive realisation of
the right to science.
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Boggio and Gran proposed to establish indicators for the right to science following the
OHCHR Guide and to define them from the trajectories of conceptualisation (what is
measured), production (data collection and promulgating indicators), and use (when
the indicators are used by those who did not produce the indicators).66 They point to
the need to build them according to the objectives in their proposal. In their case, they
have focused on proposing indicators that monitor state compliance. Nevertheless, indi-
cators to measure the effectiveness of programmes and plans that implement the right to
science in practice could be proposed depending on the objective.67 Their indicators are
therefore based on the attributes of the right to science identified in relation to scientific
freedom, access to benefits, and opportunities for participation. To monitor them, the
structural indicators would relate in particular to the compliance of legislation, regu-
lations, and policies to guarantee these three attributes. According to the authors, the
processual indicators would correspond to

implementation efforts to transform human rights commitments into the desired results.
Evidence of these efforts include resource allocation, developing and deploying plans and
programs, setting up institutional mechanisms, and incentives that redress violations,
stimulate compliance, and promote the realization of the right.68

These different indicators, especially those related to processes, could help to measure the
progressive implementation of the right to science. Provided that it is taken into account
that human rights are non-quantifiable, and do not depend exclusively on better access to
the benefits of science. It depends on how it is made available, the targets it reaches,
implications, and the participation in the decision-making process by those directly con-
cerned, and then, this mechanism would effectively serve the progressive realisation of
the right to science.69 This possibility of measurement is intimately linked to anticipation:
insofar as States plan their acts for the realisation of the right, through the implemen-
tation of programmes and plans, they would anticipate what is necessary to implement
in order to avoid their violation, but above all in order to realise them. The peripheral
objectives of the indicators, according to the OHCHR Guide, allowing for participation,
accountability, and strengthening of programmes and plans would be a primary objective
in this search for the effectiveness of the indicators aiming at implementing anticipation
in the framework of the progressive realisation of the right to science.

Indicators’ quantitative aspect is insufficient to describe the enjoyment of a right.70

Even if they can be effective and coherent tools, monitoring by quantification can have
adverse effects.71 Consequently, the practices surrounding the creation and use of
human rights indicators also have a range of unintended negative impacts. Some of
these negative effects stem from the risks inherent in quantitative modes of knowing,
the problem of political manipulation of data, the abusive methods sometimes used to
collect data, and the disconnect between the concept that is intended to be measured
and the choice of indicators that are often remote. Other unintended consequences
arise from the fact that the phenomenon of indicators is an instance of ‘expert rule’
that reinforces certain types of professional human rights expertise shared by a given
epistemic community while excluding others. Specifically, a set of ‘translator’ roles is
increasingly empowered because they possess technical expertise in metrics, measure-
ment techniques, and human rights law. These translators are often hired as consultants
to create, evaluate, or advise on using indicators. This empowerment sometimes comes at
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the expense of local or embedded forms of knowledge. The will to quantify tends to ‘tech-
nicise’ debates that would otherwise be open to political contestation, removing and
transforming the exercise of discretion and judgement. It also frequently manifests
itself in auditing logic, where accountability becomes a relationship limited by
numbers. Indicators also often use the language of management, which assumes predict-
ability, control and thus the possibility of rational management of social and political
change – a model of understanding the world that may be particularly inappropriate
for human rights.72 So, these caveats must be taken seriously into account if indicators
are to be effectively used and mobilised to accompany the progressive implementation
of the right to science.

This article analysed the anticipatory dimension of the right to science from the per-
spective of ESCR. The general obligation of progressive realisation and the positive obli-
gations determined by human rights monitoring bodies in relation to prevention,
precaution, and due diligence, which concern ESCR in general, constitute vectors for
integrating anticipation in implementing the right to science. Also, the mechanisms sup-
porting States in the implementation of ESCR, particularly the right to science, such as
HRIAS on the one hand and indicators on the other, would help anticipate risks and
open space for increased participation in regulatory projects and plans concerning the
right to science. If the latter appear to be tools in the context of the anticipation for
the right to science, they must not be used by reducing its protection to mere planning
but as a complementary means towards achieving a fair implementation of this right,
reinforcing its the foundations and the development.
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ABSTRACT
This paper assesses the interplay between international human
rights law and international biomedical law as two specialised
regimes within international law. The focus lies specifically on the
anticipatory duties arising under the human right to benefit from
science and its applications on the one side and under
international biomedical law on the other. International
biomedical law instruments adopt a human rights-based
approach to the regulation of biology and medicine, so one of
the questions is whether the anticipatory duties in biomedical
law are indeed a specific application of the corresponding duties
in international human rights law, modified, expanded and
elaborated further to better address the distinctive subject
matter, namely, the interface between the individual and science
and technology in a medical context? Or whether the anticipatory
duties in international biomedical law draw from international
environmental law and/or general international law? The main
question that this paper aims to address concerns the precise
scope and content of the anticipatory duties under international
biomedical law and their relationship to human rights.
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1. Introduction

This paper assesses the interplay between international human rights law and inter-
national biomedical law as two specialised regimes within international law. The focus
lies specifically on the anticipatory duties arising under the human right to benefit
from science and its applications on the one side and under international biomedical
law on the other. International biomedical law instruments claim to adopt a human
rights-based approach to the regulation of biology and medicine,1 so one of the questions
that arises is whether the anticipatory duties in biomedical law are indeed a specific appli-
cation of the corresponding duties in international human rights law, modified,
expanded and elaborated further to better address the distinctive subject matter,
namely, the interface between the individual and science and technology in a medical
context? Or whether the anticipatory duties in international biomedical law draw from
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general international law or other specialised regimes within it? The main question that
this paper aims to address concerns the precise scope and content of the anticipatory
duties under international biomedical law and their relationship to human rights.

The paper argues that under both human rights law and international biomedical law,
States have a duty to ensure respect for human dignity and human rights and related to
this, an obligation to regulate on the international and domestic planes to prevent the
negative effects that science and scientific research on medicine, life sciences and associ-
ated technologies can have on human dignity and human rights.2 In this context, inter-
national biomedical law imposes specific anticipatory duties to act with due diligence in
order to maximise the benefits for the affected individuals and to minimise any possible
harm,3 giving due regard to the impact of life sciences on the rights of future generations4

through the processes of risk assessment and management.5 Whilst not expressly incor-
porated in international biomedical law, the interrelated duties of prevention and precau-
tion can be inferred from the duties to protect human rights and to minimise harm.
Indeed, whilst the principles of prevention and precaution were first developed in inter-
national environmental law,6 they are now increasingly influencing the interpretation
and application of international human rights law.7 International biomedical law
borrows and adapts these anticipatory duties to ensure that medical science and technol-
ogy are applied in a way respectful of human dignity and human rights, as well as to mini-
mise the risk of harm to the individual and to humanity. Last but not least, States ought to
ensure non-discriminatory, fair and equitable access to the benefits of science and its
applications in order to prevent present and future inequality in the enjoyment of funda-
mental rights. This obligation too goes beyond human rights law and draws from general
principles of non-discrimination, equity and arguably, the regime of the global
commons. Recent developments pertaining to interventions in the human germline,
i.e. the cells we pass to future generations, using the new CRISPR Cas-9 technology
will be used as a case study to illustrate how these anticipatory duties should operate
in practice in the face of a fast-developing and high-risk science and technology that
promises significant benefits to the individual and humanity.

The paper begins by critically discussing the relationship between international bio-
medical law and international human rights law, arguing that the former incorporates
human rights as an independent standard for assessing the legality of science and tech-
nology rather than translating them as individual rights in the field of biomedicine. In the
second substantive part, the study discusses the nascent state of anticipatory duties in
international law construing them as obligations of conduct that would benefit from
more clearly defined key terms and consequences. The third and main part of the
paper looks at four examples of anticipatory duties of States in relation to science and
its applications, tracing their origins in international biomedical law, international
human rights law, environmental law and general international law, as well as assessing
their binding status under positive international law.

2. Human rights in international biomedical law

International biomedical law is as a nascent field of international law whose object of
regulation are the legal issues arising out of life sciences,8 medicine and the associated
technologies as applied to human beings.9 As such, it consists of a body of rules relevant
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to life sciences that are derived from international human rights law but also international
environmental law and general international law, translated into legal and ethical principles
and set out in soft-law instruments.10 International biomedical law as found in international
treaties and soft law instruments will be used not only as comparison but also as an example
of how human rights have informed anticipatory duties in the context of biomedicine.
Indeed, it is not a coincidence that all major instruments in the field adopt or at least
claim to adopt a human rights-based approach to regulating biomedicine. These include
the Oviedo Convention on Human Rights and Biomedicine, the UNESCO Declarations
on the Human Genome and Human Rights, on Bioethics and Human Rights and on the
Responsibilities of Present Towards Future Generations. If one looks at the substance of
the instruments closely, however, it becomes clear that they build on the general premise
that scientific research and applications ought to be done in a manner that fully respects
human dignity and human rights11 without actually specifying how this ought to be
achieved. Whilst they refer to the human rights principles of human dignity12 and the pro-
hibition against discrimination,13 and mention a few substantive human rights such as the
right to life,14 the right to personal integrity,15 the right to respect for private life16 and the
right to health,17 these are mostly mentioned in passing without clarifying their implications
for the field of biomedicine or indeed the obligation-holders.18 Regrettably, despite its per-
tinence to science and technology in biology and medicine, none of the main instruments
incorporate the right to benefit from science or its applications even if the Universal
Declaration on the Human Genome and Human Rights does use the language of Article
15 ICESCR by requiring respect for scientific freedom, the international dissemination of
scientific knowledge and the fostering of scientific co-operation.19 Admittedly, a number
of these instruments refer to the ICESCR in their preambles, which could be seen as an
implicit reference to the right to benefit from science among others. The one explicit refer-
ence to the right can be found in the UNESCO Recommendation on Science and Scientific
Researchers, which refers to the right to benefit from science as a basis for the recommen-
dation that States establish and facilitate open science and the sharing of scientific knowl-
edge.20 The only aspect of the right to benefit from science that has so far found its way
explicitly in most international biomedical law instruments is the freedom of scientific
research.21

This overall approach suggests that international biomedical law incorporates the pro-
tection of human rights as an independent standard for assessing science and technology
rather than translating concrete rights into its specific context. An example of the latter
could be translating human dignity into an anticipatory standard of protection of the
embryo against the possible negative effects of germline editing. The main objective is
to ensure that science and technology in the field of biomedicine are developed and
applied in a manner respectful of human dignity and human rights as set out in
human rights instruments. Ensuring the development of science and technology in
accordance with this standard can be construed as an anticipatory duty.

3. Anticipatory duties in international law

It is a truism that anticipatory duties are not well defined or developed in international law.
Perhaps this is partially due to the fact that international law has traditionally developed in
response to major social and political changes rather than in anticipation of them, a prime
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example being the development of human rights law after the two World Wars. There are
but few exceptions to this trend, such as Part XI of the UNConvention on the Law of the Sea
and the Outer Space Treaty, both of which pertain to the fair and equitable access and
benefit-sharing in areas beyond national jurisdiction, or the so-called global commons.
Notably, both frameworks were developed before the exploitation of natural resources in
these areas became practically or commercially viable. Despite the ongoing debates as to
their practical effectiveness and implementation,22 from an anticipatory law-making per-
spective these regimes could be seen as examples of good practice in the regulation of
new science and technologies, as well as their anticipated benefits, that could be followed
in other areas of common interest and high risk such as interventions in the human genome.

Another possible reason for the nascent state of anticipatory duties is the difficulty in
defining clear thresholds of when they would be triggered in the case of future risk of
harm or benefit and indeed, in regulating how risks should be avoided, mitigated or
balanced with possible benefits. Anticipating the distribution of future unknown benefits
is arguably the most difficult aspect of agreeing to undertake anticipatory duties. Last
but not least, anticipatory duties are possibly less attractive to States due to the uncertainty
as to what specific consequences they might entail in a future situation and how they might
limit the States’ regulatory space. Given their character of being obligations of conduct
rather than result,23 anticipatory duties also raise uncertainty as to their proper interpret-
ation and application in practice. This is reinforced by the absence of clear generally
accepted definitions of ‘harms’, ‘risks’ and ‘benefits’ across the surveyed hard and soft
law instruments and in general international law.24 However, anticipatory duties are
important guarantees for not compromising substantive standards of international legal
protection in the face of scientific and technological uncertainty, particularly in areas
where some argue there is no applicable international law, such as in the case of interven-
tions in the human genome, particularly germline editing.

4. Anticipatory duties in international biomedical law

In addition to human rights law, a number of anticipatory provisions of international
biomedical law instruments also draw heavily from principles of general international
law and international environmental law but without expressly acknowledging it.
Despite this heavy ‘borrowing’ from other regimes of international law, biomedical
law construes its own tripartite model of anticipation including the prevention of
harm, the management of risks and on the maximising of benefits. This latter aspect is
specific to biomedical law and is arguably motivated by the potential benefits of biome-
dical science and technology for the individual and for humanity.

For example, some have argued that the protections offered by human rights law auto-
matically render germline genome editing illegal under international law.25 This is not in
line with the Lotus principle stating that restrictions upon State sovereignty cannot be
presumed.26 Furthermore, it is preferable to see human rights law and international bio-
medical law as a guarantee that when viable, germline editing can be undertaken with due
regard to human dignity, the right to life, the right to health and the right to benefit from
science so as to promote these rights and to maximise the benefits of the technology for
the individual and humankind. The anticipatory duties imposed by the right to benefit
from science are particularly pertinent in this context.
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4.1. Duty to regulate to prevent the negative effects of science and to promote
its benefits

It has long been established that States have an obligation to bring their domestic laws in
accordance with their international obligations once they have undertaken them.27 The
anticipatory duty to regulate to prevent the negative effects of science on human dignity
and the enjoyment of human rights, as well as to promote its benefits can be seen as a
corollary to the general obligations of pacta sunt servanda and relatedly, of bringing dom-
estic law in accordance with international law but extended to cover future situations.

The duty to regulate to prevent the negative effects of science and to promote its
benefits is not expressly formulated as such in the international instruments setting
out the right to benefit from science. Nor is the link of this duty to the enjoyment of
human rights. However, these can be extrapolated through interpretation. If we take
as a starting point Article 15 of the International Covenant on Economic, Social and Cul-
tural Rights (ICESCR), States recognise the right of everyone to enjoy the benefits of
scientific progress and its applications. Per argumentum a contrario, the choice of the
words ‘benefits’ and ‘scientific progress’ implies that in order to fulfil the right, States
ought to protect everyone from the negative effects of science and technology. This
interpretation is supported by the 2012 Report of the Special Rapporteur in the Field
of Cultural Rights28 and by the Committee on Economic, Social and Cultural Rights
(CESCR) in its General Comment No. 17 on Article 15(1)(c) ICESCR,29 as well as by
the contributions of States during the discussions of the ESC.30 The Guidelines on
Treaty-Specific Documents expressly link the duty of prevention to the protection of
human dignity and human rights by requiring States to provide specific information
on the ‘measures taken to prevent the use of scientific and technical progress for purposes
which are contrary to the enjoyment of human dignity and human rights.’31 Similarly,
General Comment No 17 provides that ‘States parties should prevent the use of scientific
and technical progress for purposes contrary to human rights and dignity, including the
rights to life, health and privacy’.32 The Venice Statement on the Right to Enjoy the
Benefits of Scientific Progress and Its Applications goes even further in imposing an
anticipatory duty on States to regulate the activities of third parties to prevent them
from using science and technology in a manner inconsistent with human dignity and
human rights,33 including specifically the taking of ‘legislative measures, to prevent
and preclude the utilization by third parties of science and technologies to the detriment
of human rights and fundamental freedoms and the dignity of the human person by third
parties’.34

Despite the earlier position of the CESCR and of General Comment No 17, surpris-
ingly, General Comment 25 on the Right to Enjoy the Benefits of Scientific Progress
(General Comment 25) does not mention the duty to regulate to prevent from the nega-
tive effects of science. Instead, it focuses on the narrower obligation of States to protect
from the specific harmful consequences of pseudo-science.35 General Comment 25 does,
however, support the anticipatory duty of States to promote the benefits of science in
providing that States ought to adopt ‘policies and measures that expand the benefits of
these new technologies while at the same time reducing their risks’.36 Interestingly, it
indirectly supports the duty to regulate science and new technologies on the international
plane by emphasising that international cooperation should be enhanced with a view to
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developing global regulations so as to manage effectively some of the more serious risks
on new technologies, highlighting the governance gap left by fragmented national
responses to transnational technologies.37 General Comment 25 also recommends that
States promote multilateral agreements to prevent the risks related to the development
of science and technology or to mitigate their effects.38 Notably, international regulation
is encouraged rather than mandated and there is no mention of similar regulation being
required domestically.

The obligation to regulate to prevent the negative effects of science and its appli-
cations finds further elaboration and specification in the field of international biome-
dical law. The Oviedo Convention on Human Rights and Biomedicine, which is the
only binding international instrument in the field, requires States to take the necessary
measures in their domestic laws to give it effect39 and clarifies that the misuse of
biology and medicine can lead to acts endangering human dignity.40 These could be
seen as an emanation of the obligation on States to regulate genetic interventions in
order to ensure their safety and compliance with human rights. Similarly, the
UNESCO Universal Declaration on the Human Genome and Human Rights together
with its preparatory works suggest that there is an emerging positive obligation on
States to regulate high risk genetic interventions, such as genome editing, in order
to ensure they are in accordance with human dignity, human rights and notably,
the rights of future generations.41 In particular, Article 11 of the Universal Declaration
on the Human Genome mandates that practices contrary to human dignity shall not
be permitted, inviting States and international organisations to co-operate in identify-
ing such practices and taking the measures necessary at both the national and inter-
national levels to ensure the respect for the principles set out in the Declaration.
Interestingly the provision contains no reference to practices contrary to human
rights. In addition, Article 15 makes an anticipatory recommendation that the
freedom of research on the human genome should be subject to the standards of
respect for human rights, fundamental freedoms and human dignity, as well as to
the protection of public health.

With respect to the duty to regulate to maximise benefits, Article 12(a) of the Univer-
sal Declaration on the Human Genome requires that the applications of research on the
human genome, including those in biology, genetics and medicine, pursue specific objec-
tives in ‘seek[ing] to offer relief from suffering and improve the health of individuals and
humankind as a whole’. In the context of maximising future benefits from scientific
research, Article 17 recommends that States foster research whose objective is the
identification, prevention and treatment of genetically based and genetically influenced
diseases, including rare and also endemic diseases which affect large numbers of
people. This is another manifestation of the promotion of the benefits of science. The
only instrument providing limited guidance on how to balance the prevention of the
negative effects of science with the maximisation of its possible benefits is the Declaration
on the Use of Scientific and Technological Progress in the Interests of Peace and for the
Benefit of Mankind. It calls on States to ‘take measures to extend the benefits of science
and technology to all strata of the population and to protect them, both socially and
materially, from possible harmful effects of the misuse of scientific and technological
developments’.42 Here, the maximisation of the benefits is understood as ensuring equi-
table access to them.
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Overall, the duty to regulate to prevent the negative effects of science and its appli-
cations and to promote their benefits is still emerging in both international human
rights law and in international biomedical law. However, it could be seen as a corollary
to the well-established obligation of States to ensure respect for human dignity and
human rights within their jurisdiction and as such not needing express legal incorpor-
ation. The crux of the obligation in international biomedical law is informed by
human rights law in that science and technology ought not have negative effects on
human dignity and human rights. It is not clear, however, how precisely this ought to
be achieved in practice. From a normative standpoint and in the interest of legal cer-
tainty, it would be desirable to see this obligation become more explicit and better
fleshed out given the fast developments in science and technologies with the potential
to significantly promote human rights whilst also carrying the risk of impairing them.
The balance between preventing negative effects and maximising benefits needs
further elaboration too. Regulation through legally binding instruments at both the dom-
estic but especially on the international level is particularly desirable in the field of inter-
ventions in the human genome where there have been significant advances but also
undesirable developments, such as the editing of twins in China to make them resistant
to HIV in the face of significant scientific uncertainty as to the safety of the experiment or
its benefits for the children who did not carry the virus.43

4.2. Duties to act with due diligence in preventing harm and maximising
benefits

The obligation to act with due diligence in preventing harm is now well established in
international environmental law, as is the corollary procedural obligation to conduct
an impact assessment in the face of a risk of significant harm.44 The anticipatory duty
to act with due diligence in preventing harm is starting to influence human rights law
too.45 The procedural obligations relating to risk assessment and management that
stem from the duty to act with due diligence in preventing harm are commonly incor-
porated in instruments dealing with human rights in the context of biomedical law.
They can be seen as an influence primarily from environmental law but with a human
rights dimension given that the anticipation and management of risk is directed at the
individual, their human dignity and human rights.

General Comment 25 frames the obligation of due diligence in the prevention of harm
under the umbrella of the precautionary principle, despite its controversial character,
interpreted as entailing an obligation to act to avoid or minimise the risk of future
morally unacceptable harm in the face of scientific uncertainty. Notably, the precaution-
ary principle is invoked in the context of the right to information and participation of the
public in controlling the risks involved in scientific progress and its applications rather
than as a stand-alone standard for the behaviour of States when making decisions
about science and technology more broadly. The General Comment defines ‘morally
unacceptable harm’ as including ‘harm to humans or the environment that is (a) threa-
tening to human life or health, (b) serious and effectively irreversible, or (c) inequitable to
present or future generations’.46 Regrettably, there is no mention of harm to human
dignity or human rights. This is the only instance in which the General Comment men-
tions the rights of future generations. It goes on to identify technological and human
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rights impact assessments as tools for identifying risks relating to the process and use of
scientific applications.47 The main consequence of the engagement of the precautionary
principle seems to be providing for public participation and transparency in controver-
sial cases of scientific research, rather than requiring States to take all necessary measures
to avoid the risk of or to prevent harm as they ought to do under international environ-
mental law.

General Comment 25 also encourages States parties to prevent and mitigate health-
related risks to the individual by ensuring that medicines and medical treatments are evi-
dence-based, that risks are evaluated and communicated clearly and transparently to
patients to help inform their consent.48 It recommends that States Parties to the
ICESCR should establish legal frameworks imposing human rights due diligence obli-
gations on non-State actors, particularly business entities so as to identify, prevent and
mitigate risks of violations.49

It would have been preferable for the General Comment to rely on the well-established
principles of due diligence and the obligation to prevent harm rather than solely on the
precautionary approach when grounding the anticipatory duties related to science and
new technologies. The duties of preventing harm and mitigating risks should have
been formulated in mandatory language given their grounding in other regimes of inter-
national law dealing with risky activities, rather than as mere recommendations. It is also
regrettable that the General Comment does not include the positive anticipatory duty to
maximise the benefits of science and its applications, which is emphasised in the inter-
national biomedical law instruments in the area. Moreover, it is the balance between pre-
venting harm and maximising benefits with respect to science and its new technological
applications that is the most important and difficult to strike in practice. Whilst it is
helpful that the Comment defines ‘harm’, it is very regrettable that it focuses solely on
physical harm and does not include harm to human dignity or human rights, despite
mentioning human rights impact assessment as a tool for preventing harm. It would
have been desirable to have a definition of ‘risk’ and ‘benefits’ too, as well as an indication
as to the threshold at which the anticipatory duties are triggered.

The international instruments in the field of biomedical law do not expressly mention
the precautionary approach or the duty of due diligence in preventing harm. They focus
instead on the corollary procedural anticipatory duties of carrying out an impact assess-
ment of both risks and benefits, of weighing the possible risks and benefits for both the
individual and for humanity as a whole, as well as of taking due account of the rights of
future generations to inform decision-making. For example, the Universal Declaration
on the Human Genome requires rigorous assessment of the potential risks but also of
the benefits pertaining to the individual’s genome prior to any research, treatment or
diagnosis that involves it.50 The UNESCO Declaration on Bioethics and Human
Rights emphasises not only the need of risk assessment but also of adequate risk manage-
ment in relation to medicine, life sciences and associated technologies.51 Related to this, it
recommends that States give due regard to the impact of life sciences on future
generations.52

With respect to the balancing between risks and benefits, the UNESCODeclaration on
Bioethics and Human Rights recommends that in applying and advancing scientific
knowledge and technologies, the benefit to affected individuals such as patients should
be maximised and any possible harm ought to be minimised.53 The Oviedo Convention
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on Human Rights and Biomedicine adopts a proportionality approach in requiring that
scientific research on a person may only be undertaken if, inter alia, ‘the risks which may
be incurred by that person are not disproportionate to the potential benefits of the
research’.54 In general, all instruments provide that in case of conflict, the interests
and welfare of the individual will always prevail over the interests of science and
society.55 Most of the instruments, however, fail to offer more detailed guidance on
how to strike the balance between minimising the risk of harm with the possible
benefits in the face of scientific uncertainty. Most balancing models seem to focus pri-
marily on the risks and benefits of science and technology for a patient or a directly
affected individual rather than the broader risks and benefits for the community or
indeed humanity as a whole.

There are some instruments which account for the broader public interest in the
context of maximising benefits. For example, the UNESCO Declaration on Bioethics
and Human Rights stresses that the applications of research in genetics and medicine
concerning the human genome ‘shall seek to offer relief from suffering and improve
the health of individuals and humankind as a whole.’56 The requirement in the
Oviedo Convention on Human Rights and Biomedicine that genetic interventions
ought to be undertaken only for preventive, diagnostic or therapeutic purposes and pro-
vided that their aim is not to introduce any germline modification, can be read in similar
vein.57 During the drafting of the Convention in the late 90s, following an intensive
debate as to the safety of germline editing it was decided that the procedure was too
risky at the time and therefore it was outlawed.58 However, the ban was intended to
be only temporary and subject to periodic review in light of the most recent scientific
and technological developments.59 Interestingly, during the drafting of the Oviedo Con-
vention, the working party discussed as an alternative approach to banning germline
modifications allowing them in exceptional cases, provided that: (i) that there was no
conceivable alternative that would correct recognised abnormalities, (ii) that the
purpose was to alleviate severe human suffering and (iii) that strict standards of reliability
and safety were met.60 This is the most detailed guidance on what the minimising of risk
and maximising of benefit analysis should look like in the context of germline editing and
could be used as a starting point for discussion in the negotiation of a future binding
instrument in the field. This model can be seen as a translation of the proportionality
analysis to the germline editing context as it specifies what the risks and benefits are
in the context of germline editing, namely the risks posed by a genetic abnormality
that cannot be corrected otherwise on the one side and the alleviation of human
suffering for the individual concerned and more broadly for humanity. It also defines
the applicable standard of due diligence as a strict standards of reliability and safety.

4.3. Duty to give due regard to the rights of future generations

The obligation to give due regard to the impact of life sciences on the rights of future
generations is another anticipatory duty found in biomedical law instruments that can
be seen as a manifestation of the principles of precaution, prevention and due diligence
extended in time to include consideration of the near and distant future.61 It can be con-
strued as a standard of good decision-making in the face of a risk of harm that may mate-
rialise in the future calling on States to take due account of the rights of future

THE INTERNATIONAL JOURNAL OF HUMAN RIGHTS 405



generations when allowing activities which may affect them. The rationale of the stan-
dard is to help ensure that the existence, rights and well-being of the future generations
won’t be compromised or significantly undermined by the actions of the present ones.
This concept too originated in environmental law and is commonly found in environ-
mental treaties,62 as well as in some treaties relating to the protection of cultural heri-
tage.63 It is also rooted in the concept of sustainability of human rights as defined in
the Sustainable Development Goals.64 There are only a few treaties involving individual
rights that use the concept of future generations.65 More recently, the rights of future
generations started being used in instruments regulating biomedicine.66

The ‘rights’ of future generations are not ‘rights’ properly so-called, as there is no right
holder, the object of protection does not yet exist, nor is there a human right-based sub-
stantive content. The obligation holder are arguably the present generations who are too
abstract and general a subject to impose duties on under international law or to legally
hold to account. It is better to think of the rights of future generations as an abstract
legal concept expressing a general principle of intergenerational equity and imposing
procedural obligations on States to act with precaution and due diligence with respect
to activities likely to affect future generations so as to prevent harm to them.

The ‘rights of future generations’ are the most anticipatory of all anticipatory duties in
international law. They can be construed as imperfect duties to anticipate that are not
owed to anyone in particular or that are owed to everyone, i.e. society, the international
community or humanity as a whole. They are particularly relevant to the regulation of
science and new technologies related to health, especially those aimed at modifying
the human germline, as these will have an inevitable, significant but uncertain impact
on future generations. Accordingly, States should regulate high-risk scientific and tech-
nological applications that will impact upon the rights of future generations. In particu-
lar, they should take into account the risk of harm, as well as the benefits for the existence,
well-being and rights of future generations when making decisions concerning both the
legality and permitted applications of interventions in the human genome, as well as act
with due diligence to prevent possible harm. This could be achieved through continuous
impact assessments of the possible long-term consequences, risk-monitoring, risk-man-
agement and constant re-evaluation when authorising specific scientific and technologi-
cal applications. Arguably, another important consequence of the anticipatory duty to
take due account of the rights of future generations is to provide the public access to
scientific knowledge and to allow public participation in the decision-making concerning
high risk and benefit science and technology. Such an approach is adopted in the Aarhus
Convention,67 which regulates environmental matters.68 No one is better placed to rep-
resent and take responsibility on behalf of the present generations than the global public
who should be enabled to contribute to the debates concerning the levels of acceptable
risk and harm, as well as the desirable benefits when it comes to biomedicine. Informed,
pluralistic and democratic public debate on the fundamental questions raised by the
developments in biomedicine and their possible applications are mandated by the
Ovideo Convention and a number of the soft law instruments in the field.69

According to the UN Declaration on the Responsibilities of the Present Generations
Towards Future Generations, in the field of the human genetics the concept entails a
basic obligation to ensure that scientific and technological progress do not impair or
compromise the preservation of the human species.70 UNESCO declarations in the
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field provide for a mix of obligations and recommendations to give due regard to the
impact of life sciences on the rights of future generations so as not only to safeguard
but also to promote their rights.71 For instance, the Preamble of the Oviedo Convention
emphasises the beneficence aspects of the obligation in requiring ‘that progress in biology
and medicine should be used for the benefit of present and future generations’.72 The
Universal Declaration on Bioethics and Human Rights defines as one of its objectives
the dual obligation to safeguard and promote the rights of present and future gener-
ations.73 It recommends that States give due regard to the impact of life sciences on
future generations and their genetic constitution.74 The UN Declaration on the Rights
of Future Generations requires that ‘[t]he present generations have the responsibility
of ensuring that the needs and interests of present and future generations are fully safe-
guarded.’75 As a minimum, the present generations should strive to ensure the continu-
ation of humankind with due respect for the dignity of the human person.76

The UNESCO Declaration on Science and the Use of Scientific Knowledge focuses on
the positive obligation to promote the rights of future generations. It requires sciences to
be of service to humanity as a whole and contribute, inter alia, to better quality of life for
present and future generations.77 It also provides that scientific research and the use of
knowledge from that research should always aim at the welfare of humankind and
take fully into account the responsibility towards present and future generations.78

The UNESCO Recommendation on Science and Scientific Researchers requires States
to ensure that scientific research and development are carried out for the protection
and enhancement ‘of the cultural and material well-being of [their] citizens in the
present and future generations’.79

Regrettably, the Universal Declaration on the Human Genome and Human Rights
does not contain a reference to the rights of future generations, however, the concept
was discussed during its drafting. There was some confusion as to its character during
the discussions of the International Bioethics Committee, which considered the
concept of ‘future generations’ as forming part of the concept of ‘humanity’ and, as
such, a subject of international law that had rights and responsibilities towards itself,80

including the obligations to protect its genetic diversity.81

It is not a coincidence that even international biomedical law instruments, which com-
monly employ the concept of the rights of future generations, do not actually link it to the
protection of human rights. Most define it as entailing an obligation not to compromise
the existence of the future generations, many also refer to ensuring a benefit for them and
some link it to protecting their interests and well-being. It is only the UN Declaration on
the Rights of Future Generations that links the concept to human dignity but steps short
of referring to human rights. The possible tension between construing future generations
as right-holders and the rights of children has been rightly highlighted by scholars.82

Indeed, there are also those who define the rights of future generations as referring to
‘the [human] rights of current youth and children when they grow into adulthood, as
well as other people who will live in the future.’83 These scholars try to justify the idea
of future generations as human right-holders on the basis of the universality of human
rights, which transcends time, as well as with reference to the principle of human
dignity.84 However, the question as to the temporal scope of human rights protection
is far from uniformly settled, particularly in the context of the start of life and person-
hood.85 As confirmed by the ECtHR, under the ECHR, ‘the full protection of the right
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to life starts only with the birth of the child’.86 Whilst it might be normatively appealing
to use the concept of the rights of future generations to bridge the gap in human rights
protection between those who are born and those who are yet to be born, including those
who are already conceived, such an extension of the concept is not currently grounded in
positive international law. It is not present in human rights treaties and indeed, the UN
High Commissioner on Human Rights herself referred to ‘the principle of intergenera-
tional equity recognized in the Paris Agreement’ that ‘places a duty on us to act as respon-
sible stewards of our environment, and ensure that future generations can fulfil their
human rights.’87 Arguably, the concept of the rights of future generations can be
extended to encompass the obligation not to compromise the dignity of future gener-
ations and their ability to enjoy basic human rights, including the right to life and the
right to health.

4.4. Duty to give access to the benefits of science and its applications

The duty to give access to the benefits of science and its applications is arguably the most
controversial anticipatory duty in both human rights and biomedical law but also one of
the most important ones, given the emphasis on equality of access with respect to econ-
omic, social and cultural rights.88 The rationale behind it is to prevent future inequality in
access to science and technology, which may, among other things, lead to inequality in
the enjoyment of fundamental human rights. For example, to avoid a ‘brave new
world’ where only those with significant resources have access to germline editing to
ensure healthier, stronger or smarter descendants. The controversy is partly due to the
tension between the right to benefit from science and its applications on the one side
and the right of authors to benefit from the moral and material interests resulting
from their scientific production.89 Another practical challenge is that most of modern
day scientific progress and especially its applications are driven by private actors
rather than States, so it is important to incentivise such initiatives though IP law protec-
tions which in turn could make it more difficult for States to afford giving access to the
benefits of science and its applications to everyone without discrimination. Last but not
least, giving access to scientific applications to everyone could involve significant costs for
States. For example, the most recent development in somatic genome editing therapy to
treat the genetic blood diseases sickle cell anemia and beta thalassemia costs around $2.8
mln per person, making it ‘the most expensive single dose drug’.90 There is also uncer-
tainty as to the type of access States ought to give to the benefits of science and its appli-
cations – is it merely non-discriminatory access or the more intensive forms of equitable,
affordable or even free access? Ultimately, it falls upon States to legislate in order to make
sure that human rights continue to apply to individuals and corporations working in the
field of biomedicine.

The Guidelines on Treaty-Specific Documents to be Submitted by States Parties under
Articles 16 and 17 of the ICESCR support an interpretation of Article 15 that requires
States Parties ‘to ensure affordable access to the benefits of scientific progress and its
applications for everyone, including disadvantaged and marginalized individuals and
groups’.91 According to the ESC, accessibility as a key aspect of the content of the
right entails free access to scientific information and affordable access to scientific appli-
cations. Similarly, the Special Rapporteur in the Field of Cultural Rights held that ‘States
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should ensure that the benefits of science are physically available and economically
affordable on a non-discrimination basis.’92

General Comment 25 on the other hand speaks merely of ‘equal access to the appli-
cations of science, particularly when they are instrumental for the enjoyment of other
economic, social and cultural rights.’93 It is not clear what ‘equal’ means and whether
it is the same as the better-established category of ‘non-discriminatory’ access. When
clarifying the obligation to fulfil the right to benefit from science, the Comment makes
a qualified more ambitious recommendation that ‘[s]cientific progress and its appli-
cations should be, as far as possible, accessible and affordable to persons in need of
specific goods or services.’94 With respect to access to science, the Comment speaks of
‘open science’ whilst acknowledging that it cannot be achieved by States alone and
requires the contribution of all stakeholders, particularly those whose research was
financed by public funds.95 The General Comment also recognises that IP law can nega-
tively affect access to the benefits of science and requires States ‘to take all steps to avoid
the possible negative effects of IP on the enjoyment of the right’,96 including making all
efforts through their domestic regulations and international agreements on IP to avoid an
‘unacceptable prioritization of profit for some over the benefit for all.’97 The Comment
requires that a balance is reached between IP protection on the one side and open
access and sharing of scientific knowledge and the access to the benefits of science,
specifically those linked to the realisation of the right to health, on the other.98

However, no further guidance is given as to concrete steps that can be taken to
achieve this in practice. The only specification given is that States party have a duty to
prevent unreasonably high costs for access to, inter alia, essential medicines.99

Notably, the Comment uses hortatory language when speaking about States promot-
ing scientific research through financial support and other incentives to create new
medical applications and make them accessible and affordable to everyone, including
the most vulnerable.100 General Comment 25 also uses the aspirational language of
‘should’ in recommending that the benefits of any scientific research and its applications
are shared with the international community and particularly, developing countries.101

In effect, General Comment 25 adopts the interpretation that States have an obli-
gation to give equal access to the benefits of science and its applications whilst recom-
mending that they should go further and strive to provide affordable access. This
approach can be contrasted with the more progressive attitude adopted in General
Comment 14 on the Right to the Highest Attainable Standard of Health which
emphasises that accessibility is one of the essential elements of the right,102 defining
it as both physical and economic, i.e. affordability.103 General Comment 14 underlines
that ‘States have a special obligation to provide those who do not have sufficient
means with the necessary… health care facilities’.104 General Comment 14 interprets
the anticipatory duty to give access as one of giving equitable access to scientific appli-
cations and new technologies relevant to human health. From a normative standpoint,
this is the better interpretation, however, the approach adopted in General Comment
25 better reflects what happens in practice. The obligation of giving equitable access to
health facilities could have important financial implications for States who introduce
genome editing at the clinical level as they would have to make it affordable to the
socially disadvantaged groups irrespective of whether it is a publicly or privately pro-
vided service.
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The key concerns of giving access to new technologies relevant to health and of pre-
venting them from replicating if not exacerbating social inequalities are addressed some-
what inconsistently in international biomedical law too. The UNESCO Declaration on
Human Rights and Biomedicine defines as one of its aims ‘to promote equitable access
to medical, scientific and technological developments as well as the greatest possible
flow and the rapid sharing of knowledge concerning those developments and the
sharing of benefits, with particular attention to the needs of developing countries’.105

The Declaration also uses hortatory language in suggesting that the benefits resulting
from scientific research and its applications should be shared not only domestically
but also with the international community as a whole with special emphasis on the
needs of developing States.106

The Universal Declaration on the Human Genome and Human Rights is more pro-
gressive in mandating that the benefits from the advances in biology, genetics and medi-
cine concerning the human genome ‘shall be made available to all, with due regard for the
dignity and human rights of each individual’.107 It does not clarify, however, whether this
entails equal, equitable or free access.

The Oviedo Convention is more explicit in this respect, with Article 3 requiring
parties to provide equitable access to health care. The drafters considered this to be an
important application of the principle of non-discrimination, meaning that, ‘Parties
could not refuse a disabled person equitable access to health care even if such care
costs more than average.’108 However, the provision was not intended to create an indi-
vidual right enforceable against the State but merely to affirm an economic and social
objective subject to the available resources and the needs of the individual concerned.109

Article 3 of the Oviedo Convention could be seen as an example of good practice, addres-
sing the broader equality challenges posed by new healthcare technologies while leaving
regulatory space for States to determine whether access would be open, free or equitable.
It is to be hoped that this approach would be followed in any new instrument regulating
genetic interventions.

5. Conclusion

The anticipatory duties of States in relation to scientific progress and its applications are
increasingly important given the fast development of science and technology, particularly
in the context of human health. Without these anticipatory duties it will be very difficult
to prevent the possible negative effects of science and technologies on the individual and
humanity or to maximise their benefits. Yet, most anticipatory duties are relatively new
and underdeveloped.

The obligation to regulate high risk science and technology in the field of biomedicine
can be seen as a foundation for all anticipatory duties of the State in this field. It is
grounded in general international law and a good faith interpretation of the human
right to benefit from science and its applications.

The duties to act with precaution and due diligence in preventing harm stem from
international environmental law but refocused on the dignity and rights of the individual
as the object of protection. They have important implications for the management of
risks to the individual and their human dignity and human rights in the face of scientific
uncertainty. Whilst merely duties of conduct rather than result, they can contribute

410 R. YOTOVA



significantly to improving the decision-making process of States by requiring impact
assessments, public participation in decision-making and the taking of due account of
the rights of future generations. Notably, international biomedical law adapts the tra-
ditional risk v benefit analysis from environmental law into a model seeking to minimise
harm whilst maximising benefits.

The obligation to give access to the benefits of science is the least settled anticipatory
duty of States. Whilst it is clear that such access ought to be given on a non-discrimina-
tory basis, it is far from certain whether States are required to give equal, equitable, open
or free access. There is increasing support for a duty to provide equitable access to science
and technology coming from human rights law bodies and converging into biomedical
law instruments.110 Whilst normatively desirable, this process has not yet fully materia-
lised as a matter of positive international law.

It can be hoped that in fulfilling their duty to regulate high risk science and technol-
ogy, States will in the future conclude a binding universal international biomedical law
instrument based on human rights and overseen by an international institution to
clarify and further elaborate these anticipatory duties.
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ABSTRACT
This article explores whether the integration of human rights
approaches, in particular, the human right to science in Article 15
(1)(b) of the International Covenant of Economic, Social and Cultural
Rights, offers a basis for improving upon current approaches in
international environmental law by widening democratic input and
oversight in decisions involving environmental science and its
applications. It examines a case study regarding the international
regulation of marine geoengineering under an amendment to the
1996 Protocol to the 1972 Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter. The analysis
focuses on how the harms and benefits of marine geoengineering
research are conceived of in the amendment, and the norms and
processes adopted to address them. These same issues are then
examined under the human right to science, focusing on the recent
interpretation of the right by the Committee on Economic, Social
and Cultural Rights in its General Comment No. 25. It seeks to show
in a particular case how international environmental law and
international human rights law each bring to bear different
objectives, norms, and processes in how they treat issues of
environmental science and technology, and explores the benefits of
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We then sailed on up the narrow strait with wailing. For on one side lay Scylla and on the other
divine Charybdis terribly sucked down the salt water of the sea. Verily whenever she belched it
forth, like a cauldron on a greatfire, shewould seethe and bubble in utter turmoil, andhigh over-
head the spray would fall on the tops of both the cliffs. But as often as she sucked down the salt
water of the sea, within she could all be seen in utter turmoil, and round about the rock roared
terribly, while beneath the earth appeared black with sand; and pale fear seized my men. So we
looked toward her and feared destruction; butmeanwhile Scylla seized from out the hollow ship
six of my comrades who were the best in strength and in might.

– Homer, The Odyssey1
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1. Introduction

The Greek myth of Scylla and Charybdis reminds us that people have always faced
dangers from their natural environment, no matter what direction they take. Amongst
the many hazards faced on his epic sea voyage, Homer describes Odysseus’s dilemma
of navigating between Scylla and Charybdis, two immortal and terrifying sea monsters
who lurked menacingly on opposite sides of the Strait of Messina between Sicily and
Calabria. Scylla, with her six heads filled with sharp teeth placed on long snaking
necks and a waist of dog heads, lived on a large rock formation one side of the
passage. Charybdis sat on the opposite shore, and took the form of a whirlpool which
drank down and belched forth the waters three times daily, and was fatal to shipping.

This mythological story is illustrative of a common dilemma that we face in our
modern ‘risk society’ regarding some emerging environmental science and technology.2

On the one hand, the cunning of science and technology have provided human societies
with powerful means for addressing environmental harms. As ecological threats continue
to mount, the stakes in finding new, transformative ‘solutions’ to environmental pro-
blems are also becoming greater. Our faith in scientific and technological progress is
not unfounded, being grounded in over a century of historic achievements. In the
environmental realm, there are countless examples of how science and technology
have produced more environmentally sustainable outcomes, such as improvements in
efficiency for conserving the use of energy and natural resources, the generation of
renewable energy sources, production of new, less damaging products and materials,
and enhancement of environmental monitoring and enforcement capacities.

On the other hand, environmental applications of science and technology may them-
selves be a source of harm. Rarely, if ever, is there only upside in solving environmental
problems through such means. Environmental threats are the products of complex, non-
linear interactions between people, their tools, and the environment. Our knowledge and
understanding of how environmental threats are produced and the solutions that we
devise for addressing them are often incomplete.3 The uncertainties that cloud emerging
science and technologies make assessing potential impacts even more difficult, since
knowledge is, inter alia, crucial for identifying environmental threats, showing cause
and effect relationships, and providing probabilities of risks. Consequently, scientific
and technological solutions to environmental problems may generate intended and unin-
tended consequences, creating a new round of ‘second order’ environmental and social
problems.

No one wants to be forced to navigate between two courses of action, both of which
are far from ideal. The sense of being caught in an unending cycle dependent on the need
to discover, innovate, invent, and intervene in the face of environmental harm, and
knowing that the steps we take to prevent such harms may give rise to new ones is
deeply unsettling. The solution to Odysseus’s seafaring woes lay in minimising the
harms from the two competing threats, veering closer to the rocky shoal of Scylla to
avoid a complete loss of life on his ship from Charybdis.

A similar challenge exists in the articulation of legal instruments aimed at optimising
the harms and benefits of science and its applications. The framing of the harms and
benefits of science are typically based on the broader normative and institutional
context in which these issues are addressed. Environmental treaties tend to adopt
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norms and mechanisms commonly used for other kinds of environmental threats, such
as the diligent prevention of environmental harms, precaution, environmental impact
assessment, and international cooperation through information sharing. However,
even in situations where environmental treaties adopt the most progressive approaches
represented in international environmental law to regulating emerging applications of
science and technology, they inevitably fall short. A core problem lies in the technocratic
orientation of many international environmental law responses with their heavy reliance
on environmental decision-making based on scientific and technical advice and evidence.
Environmental decision-making is one area that is particularly susceptible to high
demands for scientific knowledge, sometimes to the exclusion of other stakeholder
and citizen inputs, because of the complex, technical, and uncertain nature of many
environmental risks.

Ironically, these are the same conditions which also necessitate that decision-makers
consider public perceptions and values in controlling the adverse effects of environ-
mental science and its applications. The social science literature shows, for example,
that expert views and assessments do not always align with public concerns associated
with emerging science and technologies.4 It also underscores the importance of upstream
citizen involvement beyond experts and technical inputs in order to enhance the social
and political responsiveness, democratic legitimacy, and accountability of decision-
making in this context.5 A better understanding of the role of public perspectives and
values is especially important regarding the development of more controversial appli-
cations of environmental science and technology, since they raise scientific and techno-
logical issues which are characteristic of the ‘post-normal age’ – i.e. where facts are
uncertain, values are in dispute, stakes are high, and decisions are urgent.6 Post-
normal science is linked to the need to create spaces for an extended peer community
of citizens to serve as ‘critics and creators in the knowledge production process’.7

Against this backdrop, this article explores whether the integration of human rights
approaches, in particular, as embodied in the human right to science set out in Article
15 of the International Covenant of Economic, Social and Cultural Rights (ICESCR),8

potentially offers a basis for improving upon existing approaches in international
environmental law by applying a human rights lens to issues of emerging science and
technology, and by widening the basis for democratic input and oversight in various
decisions involving environmental science and its applications. The normative link for
the integration of human rights and the environment was most recently affirmed by
the UN General Assembly with its adoption of a resolution recognising the right to a
clean, healthy and sustainable environment as a human right.9 Legal scholars have
begun to analyze the implications of the human right to science for international
environmental law given the importance of the science-policy interface for this subject
area.10

Accordingly, the article will begin by describing a recent example of the regulation of
emerging environmental science and technology under the 1996 Protocol (London Pro-
tocol, LP)11 to the 1972 Convention on the Prevention of Marine Pollution by Dumping
of Wastes and Other Matter (London Convention, LC).12 In 2013, the Contracting
Parties to the London Protocol adopted a new amendment on marine geoengineering,
which represented the culmination of several years of legal and scientific work by the
Contracting Parties in response to a string of public controversies surrounding research
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aimed at deliberately modifying natural systems at large scales in order to offset the
effects of climate change and other environmental threats.13 In particular, the analysis
will focus on how the harms and benefits of marine geoengineering research are con-
ceived of in the LP amendment, as well as the norms and processes that have been
adopted to address them. The article will then examine these same issues through the
lens of the human right to science, focusing on the recent interpretation of the right
by the Committee on Economic, Social and Cultural Rights (CESCR) in its General
Comment No. 25 on science and economic, social and cultural rights.14 It seeks to
show in a particular case how the different areas of international environmental law
and international human rights law each bring to bear different objectives, norms, and
processes in how they treat issues of environmental science and technology.15 It also
examines the potential advantages of more integrated approach to regulating emerging
applications, and some of the challenges that arise in attempting this.

2. The harms and benefits of environmental science and its applications
through the lens of international environmental law

2.1. Overview of the LP amendment on marine geoengineering

In a statement of concern issued in 2007, the Contracting Parties of the LC and LP
decided that the scope of their work included ocean fertilisation, a marine geoengineer-
ing technique that involves adding nutrients to the upper layers of the ocean to stimulate
phytoplankton growth to draw down atmospheric carbon dioxide levels.16 This state-
ment led to further work on these issues, and, ultimately, the establishment an inter-
national regulation for ocean fertilisation as well as other marine geoengineering
activities that were determined to fall within the scope of the LC and LP and that have
the potential to cause harm to the marine environment. This case study examines the
scope and content of the 2013 London Protocol amendment on marine geoengineering,
in particular, by focusing on how the harms and benefits of marine geoengineering are
conceived in the instrument.

The legal basis for expanding the scope of the LP to cover marine geoengineering
activities turns on the definition of ‘dumping’ as ‘any deliberate disposal into the sea
of wastes and other matter’.17 Marine geoengineering, which entails the deliberate
addition of substances for a specific purpose, such as to address climate change, rather
than for the purposes disposal (i.e. getting rid of the substances), would appear to fall
outside the scope of the definition of dumping.18 The LP recognises an exception to
dumping for ‘placement of matter for a purpose other than the mere disposal thereof’
unless contrary to the aims of the LP.19 However, because of the potential harms to
the marine environment from marine geoengineering, these activities were considered
by the parties to potentially be contrary to the environmental aims of the LP, and thus
fall back within the regulatory scope of the LP in accordance with the wording of the pla-
cement exception to dumping.20

On this basis, the Contracting Parties to the LP have embraced a much broader
mandate centred on a suite of emerging environmental applications of science, primarily
based on their potential to cause harm to the marine environment. Their intentions in
regulating such activities is reflected in the preamble to the 2103 LP amendment on
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marine geoengineering, which expresses their concerns about the potential impacts of
marine geoengineering activities on the marine environment, and emphasises their
‘determination’ to put in place ‘a science-based, global, transparent and effective
control and regulatory mechanism for such activities’.21 At present, most marine geoen-
gineering techniques are experimental, or in the demonstration phase of development.
The LP amendment on marine geoengineering can therefore be regarded as an instru-
ment which includes within its scope the regulation of emerging environmental
science and technologies.

The amendment defines ‘marine geoengineering’ broadly as ‘a deliberate intervention
in the marine environment to manipulate natural processes, including to counteract
anthropogenic climate change and/or its impacts, and that have the potential to result
in deleterious effects, especially where those effects may be widespread, long lasting or
severe’.22 However, this definition alone does not determine whether a particular
marine geoengineering activity will be regulated. Instead, the definition of marine geoen-
gineering, together with other provisions delineating regulatory scope,23 set out general
criteria for determining whether a particular marine geoengineering technique can be
added to a new Annex 4 to the amendment, under the so-called ‘positive-listing’
approach. Only those marine geoengineering activities listed in Annex 4 are subject to
regulation, either in the form of an outright prohibition or as a permitting requirement
for any activity or subcategory of activity, such as scientific research.24

Any marine geoengineering activities subject to a permitting requirement under
Annex 4 must also be assessed either under a general assessment framework set out in
Annex 5 of the amendment, or a specific risk assessment designed in accordance with
the general assessment framework.25 The general assessment framework is a procedural
instrument for evaluating potential effects of the marine geoengineering activity on
environment and human health. It provides basis for national authorities, in consultation
with other potentially affected states and relevant regional agreements, to decide whether
to approve a proposed marine geoengineering activity, including scientific research,
based on an assessment of potential physical impacts.26 In addition, the general assess-
ment framework sets out risk management, monitoring and permitting conditions.

The LP amendment is not yet in force due to a lack of ratifications by states parties.
Currently, the only activity listed for regulation in Annex 4 is ocean fertilisation,
though the parties are presently considering the addition of other marine geoengineering
techniques for regulation.27 The listing for ocean fertilisation follows previous legally
non-binding resolutions adopted in 200828 and 2010,29 which create exception that
allows for ‘legitimate scientific research’ on ocean fertilisation which has been evaluated
for its scientific merit and has undergone an environmental assessment to be considered
for a permit.30 All other ocean fertilisation activities are prohibited.31

2.2. Meaning of risks and benefits of marine geoengineering in the LP

The meaning of risks and benefits of marine geoengineering in the LP amendment are
defined in accordance with the general terms of the treaty, and in its context in light
of its object and purpose. As such, the main concern of the LP amendment on marine
geoengineering is with the prevention of potential harms, rather than the enhancement
of benefits. This emphasis is in keeping with the overarching objectives of the LP as an
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environmental treaty aimed at preventing damage to the marine environment from all
sources of pollution, and, in particular, by the dumping of wastes and other matter at
sea.32

Moreover, though the scholarly literature has identified potential harms of marine
geoengineering research as also having important social, economic, and justice
dimensions,33 those risks considered under the LP amendment predominately relate to
physical impacts on the marine environment, as well as on human health and to other
legitimate ocean uses. For example, the definition of ‘marine geoengineering’ refers to
‘deleterious effects’, a term which links to the definition of ‘pollution’ in Article 1(10)
of the LP as ‘harm to living resources and marine ecosystems, hazards to human
health, hindrance to marine activities, including fishing and other legitimate uses of
the sea, impairment of quality for use of sea water and reduction of amenities’.34 This
focus on physical damage to the marine environment is also indicated by the different
factors for evaluating activities under the general assessment framework for marine
geoengineering set out in Annex 5 of the amendment. For example, proposed activities
including scientific research, are to be assessed relation to their potential effects ‘on
human health, on marine ecosystem structure and dynamics including sensitivity of
species, populations, communities, habitats and processes, amenities and other legitimate
uses of the sea’,35 and considering their nature, temporal and spatial scales, and duration.
Another example of the focus on physical impacts is the permitting conditions set out in
the assessment framework in Annex 5 which stipulate that a decision to issue a permit for
a marine geoengineering activity shall only be made if ‘it is determined that pollution of
the marine environment from the proposed activity is, as far as practicable, prevented or
reduced to a minimum, therefore not contrary to the aims of the Protocol’.36

The general assessment framework in Annex 5 of the LP amendment also sets out
specific considerations related to ’marine scientific research’.37 This section of the frame-
work identifies different reasons for conducting research, and establishes criteria for
assessing research activities which, on the face of it, take a somewhat more expansive
view of the kinds of harms connected with marine geoengineering research than
merely physical harm to the marine environment. For example, one concern associated
with marine geoengineering research that is that it will not be carried out in a competent
way, and, as such, will not yield useful research findings and outcomes. This concern
arose previously in respect of ocean fertilisation experiments carried out by operators
which seemed to lack the necessary scientific and technical expertise in that area.38 In
relation to this concern, the assessment framework requires an evaluation of the project’s
research objectives, methodologies, and their justification.39 Proposed research must also
adopt appropriate methods, and be subject to scientific peer review at appropriate stages
in the assessment process.40 The need to evaluate the quality of the proposed marine
geoengineering research activity can also be linked to the environmental protection
objectives of the LP, since this helps to ensure that the knowledge benefits of potentially
damaging marine perturbation experiments are more likely to be realised (thus, to some
extent justifying potential environmental harms).41 Another concern related to marine
scientific research involving marine geoengineering relates to the potential for conflicts
of interests. The assessment framework in Annex 5 of the LP amendment requires an
examination of whether economic interests will influence the design, conduct, or out-
comes of the proposed marine scientific research activity. In the past, several commercial
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operators had made large, but scientifically unsubstantiated claims about the potential
efficacy of ocean fertilisation techniques, and had proposed disproportionately large
pilot tests (which were thus potentially more damaging to the marine environment)
than current scientific knowledge and understanding would rationally justify.42 As
such, scrutiny of whether there is any direct economic gain arising from the experiment
or its outcomes not only relates to whether the research findings are independent and
credible, but also links to environmental protection goals.

The section on marine scientific research in the general assessment framework in
Annex 5 of the LP amendment also highlights some of the benefits of conducting
marine scientific research related to marine geoengineering. Again, benefits are framed
primarily in terms of the contribution of marine scientific research to environmental pro-
tection. For example, this section of the framework states that the purposes of marine
scientific research on marine geoengineering include to better understand natural pro-
cesses, to understand the impact of certain techniques on the marine environment,
and to be able to acquire information to inform future assessments of marine geoengi-
neering activities.43 It also refers to the need to conduct research to understand the
potential efficacy of different techniques for geoengineering purposes, which, read in
light of the definition of marine geoengineering in the LP amendment, includes to coun-
teract climate change and its impacts.44 Another provision in the section on marine
scientific research includes an assessment of whether the research includes guarantee
of on the part of research project proponents that the knowledge be made publicly avail-
able in an appropriate and specified time-frame.45 Such norms requiring the public avail-
ability of scientific knowledge are common in international law, and also can promote
environmental sustainability in the conduct of scientific research, e.g. by reducing redun-
dancies in sampling conducted at sensitive or popular locations, or the number of inter-
ventionist experiments that need to be conducted.46

Like most instruments aimed at the prevention of environmental harm, the LP
amendment on marine geoengineering has a strong procedural emphasis. This includes
reliance on mechanisms such as environmental assessment, notification and consultation
as a basis for identifying environmental harms from marine geoengineering activities. A
key example is the so-called ‘positive-listing’ approach for determining the material scope
of the regulation, which allows for the addition of new marine geoengineering activities
on a case-by-case basis. The advantage of the positive-listing approach is it allows the
parties to establish a legally binding framework, whilst also allowing the flexibility to
regulate new marine geoengineering activities, including scientific research, as deemed
necessary. Since the amendment of annexes is procedurally easier than amending the
text of the LP itself, the positive listing approach allows for a more flexible and case-
specific approach for the Contracting Parties to decide which marine geoengineering
activities should be regulated.47

The Contracting Parties have also developed non-binding guidance, which rec-
ommends the procedure for consideration of whether to include new marine geoengi-
neering activities of concern to the list in Annex 4.48 Consistent with the state-centric
approach in the international law, however, only Contracting Parties, observer states,
and accredited observers may raise activities of concern for consideration for regulation.
The procedure does not grant a right to non-state stakeholders or the general public to
directly raise a marine geoengineering activity of concern for regulation in the LP. Once
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nominated for listing in Annex 4 of the LP amendment, the procedure recommends that
the Scientific Groups of the LC-LP should then review information on the scientific and
technical considerations of the activity concerned, and should provide advice on the
review of the activity, including the robustness of the scientific/technical evidence,
and, where appropriate, advise the governing bodies on the level of concern with
respect to the activity and the need for further study and further action.49 The governing
bodies are then to review the advice of the Scientific Groups and, ‘as appropriate’, infor-
mation on social and economic factors, and take action as necessary.

The guidance procedure also provides that the Scientific Groups and the governing
bodies may also seek the input of ‘independent international experts’ on the proposal
for the inclusion of a new marine geoengineering activity for regulation. A second gui-
dance document provides for a roster of ‘international independent experts’ whom Con-
tracting Parties can consult regarding assessment of currently listed activities or the
listing of new activities.50 Experts can be nominated by Contracting Parties or observers.
The guidance document defines ‘international expert’ as an individual with ‘an inter-
national repute as an expert, which she has achieved, for example, by subject-related pub-
lications in peer-reviewed journals’.51 The scope of expertise that can be included on the
roster includes those with a scientific or technical background in marine sciences or
geoengineering, as well as those who can provide advice on the social and economic
implications of marine geoengineering proposals.52

2.3. Preliminary conclusions on the framing of harms and benefits of
environmental science and its applications in environmental treaties

A few observations can be made about how the LP amendment on marine geoengineer-
ing conceives of the harms and benefits emerging environmental applications of science
and technology.

First, unsurprisingly, the definition of harms and benefits is predominately framed in
terms of the overarching aims and objectives and context of the treaty itself. For many
environmental treaties, this means that the regulation of applications of science and tech-
nology will tend to focus on potential harms with less emphasis on potential benefits.
Moreover, the concept of harms may be more narrowly construed in terms of physical
impacts on the environment and human health, rather than on other ethical, social, or
economic considerations.

Second, in keeping with much of international environmental law, the LP amendment
has a strong focus on procedural mechanisms, such as assessment, information sharing,
and consultation as a basis for determining harms and benefits of emerging science and
technologies. This procedural focus allows for deliberation and potential convergence on
controversial questions of substance. On the other hand, the procedural requirements
have significant weight in assessing the meaning and scope of harms and benefits of a
specific scientific application. For example, determinations of who may participate in
the procedure are significant. Environmental treaties tend to place a strong emphasis
on the role of scientific and technical experts and expert advice. This role is often insti-
tutionalised, e.g., as in the case of the LC-LP’s joint Scientific Groups, or as a roster of
independent international experts. The overall constitution of these bodies may privilege
certain types of knowledge expertise, such as scientific and technical concerns over social,
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economic and justice ones, in determining the harms and benefits of science and its
applications. Moreover, other non-state stakeholders and the public do not generally
have standing to express their views on the regulation of emerging science and technol-
ogies in international environmental lawmaking processes. As a result, such processes for
deciding about the harms and benefits emerging science and technology are likely to rep-
resent a narrower, more technocratic set of values and perspectives.

Third, and related to the above, environmental treaties tends to emphasise the
importance of the quality of the science and scientific advice in regulating emerging
science and technology, through requirements such as that states parties decide
based on the best scientific and technical evidence. Determinations of ‘quality’ are
often made in accordance with the standards set by the scientific community itself,
such as whether a publication is peer reviewed or based on the scientific reputation
of the scientific experts.

3. The harms and benefits of environmental science and its applications
through the lens of the human right to science

As the human right most frequently invoked in relation to science and technology,
Article 15(1)(b) of the ICESCR recognises the right of everyone to enjoy the benefits
of scientific progress and its applications. Relatedly, states parties to the ICESCR have
an obligation to take steps for the conservation, the development, and the diffusion of
science,53 to respect the freedom indispensable for scientific research,54 and to
promote international contacts and cooperation in the scientific field.55 Though
dormant for many decades, the so-called ’human right to science’ has received greater
attention from scholars and in international documents and statements. In particular,
an important development in clarifying of the scope and content of the right to
science has been the CESCR’s recent General Comment No. 25 on science and economic,
social and cultural rights.

This section will examine issues related to the regulation of emerging environmental
science and technology, and the example of marine geoengineering specifically, through
the alternate lens of the human right to science, focusing especially on the recent
interpretation of the right to science in the CESCR’s recent General Comment No. 25.
It will analyze how a human rights lens affects how the harms and benefits of marine
geoengineering are conceived, and, if so, whether there are advantages to adopting a
more integrative approach which takes into account the elements of the human right
to science in the regulation of emerging science and technologies in environmental
treaties.

Before proceeding, however, it is important to clarify that the human right to science
does in fact cover all facets of marine geoengineering research, as well as other appli-
cations of environmental science and technology. According to the CESCR’s General
Comment No. 25, Article 15(1)(b) of the ICESCR broadly encompasses all types of scien-
tific research, from basic research, which seeks to advance the frontiers of scientific
knowledge, through to more solution-driven ‘applied’ research directed at addressing
practical problems.56 As such, the right to science clearly applies to marine geoengineer-
ing research, which, as noted above, may be conducted for a variety of purposes,
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including as applied research aimed at developing measures for offsetting the adverse
effects of climate change.

3.1. Meaning of harms and benefits under the right to science

In contrast to environmental treaties, which, as noted above, primarily focus on the pre-
vention of harm, the language of 15(1)(b) of the ICESCR refers to the enjoyment of the
benefits of science and its applications. The CESCR’s recent General Comment No. 25
indicates that the term ‘benefits’ has three dimensions: first, the scientific knowledge
and information directly deriving from scientific activity; second, the material results
of the applications of scientific research, including from technological instruments;
and third, the role of science in forming critical and responsible citizens who are able
to participate fully in a democratic society.57 All of these different categories of
benefits presumably apply to environmental science and technology, including marine
geoengineering research.

However, the CESCR’s general description of the benefits in its General Comment No.
25, though useful for broadly delineating the scope of the human right to science, pro-
vides only limited guidance for determining whether science and its applications consti-
tute a benefit in a particular case. Like environmental treaties, the right to science takes a
procedural turn with regard to how the benefits (and harms, as discussed below) of par-
ticular scientific applications are ultimately defined. In particular, this determination is
made through the recognition of a specific right to participate in scientific progress
under the human right to science. In contrast to international environmental law,
however, the right to participate in scientific progress is extended to all members of
society, not just scientists themselves. As such, the question of ‘who’ has the power to
define the scope of harms and benefits of science and its applications, and how they
ought to be distributed that the human rights approach can most clearly be distinguished
from environmental treaties such as the LP.

3.2. Rights and responsibilities of scientists in determining the harms and
benefits of science

Recognising a greater role for other societal actors in determining the harms and benefits
of science and its applications under the human right to science does not necessarily
diminish that of members of the scientific community in promoting scientific progress
in accordance with this right. Even the most severe critics of technocratic approaches
recognise that expert knowledge and competence can greatly improve outcomes and
enhance public welfare, including in relation to the protection of the environment.58

Scientists’ role in the global governance of science is far reaching, as noted in one
report commissioned by the European Commission:

[Scientists] regulate the production of knowledge by, for example, structured experimen-
tation, systematic model construction, simulation and other methods. They control what
counts as knowledge, through peer review and replication. And they manage how science
is communicated by means of conference presentations and professional publications. In
addition, scientists heavily influence processes of research funding through peer review
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and grant panels, and they guide decisions about the hiring and promotion of fellow
scientists.59

The role of scientists is also elaborated in the normative content of the right to science.
For example, the CESCR’s General Comment No. 25 indicates that ‘quality’ constitutes a
cross-cutting element of the human right to science, a term defined as ‘the most
advanced, up-to-date and generally accepted and verifiable science available at the
time, according to the standards generally accepted by the scientific community’.60 As
a corollary, States have a duty ‘to rely on widely accepted scientific knowledge, in dialo-
gue with the scientific community, to regulate and certify the circulation of new scientific
applications accessible to the public’.61 This aligns with provisions in environmental trea-
ties, including the LP amendment on marine geoengineering, which emphasise that
decision-making should reflect the best available scientific knowledge and technology.
In international environmental processes, the involvement of scientific experts helps to
frame environmental issues and regulatory objects, influence choices between different
analytical models or methodologies, and evaluate environmental risks and the measures
that should be taken to address them.

However, it is also important to note that under the right to science responsibility for
ensuring quality of scientific knowledge and know-how does not solely rest with
members of the scientific community. For example, the CESCR’s General Comment
No. 25 indicates that states also have duty to ensure quality, including through ‘regu-
lation, and certification as necessary, to ensure the responsible and ethical development
and application of science’.62 In this sense, the LP amendment on marine geoengineering
is a good example of states implementing their obligations under Article 15(1)(b) of the
ICESCR by asserting standards of scientific quality in an environmental context. For
example, the LP amendment requires that Contracting States evaluate marine scientific
research activities according to their objectives, motivations, appropriateness of method-
ologies, that they ensure that peer review occurs at appropriate stages of the research
process, and that they consult independent international experts as part of their
decision-making process.63

However, the duty of states to ensure the ‘responsible and ethical development and
application of science’ under the human right to science is more far-reaching in scope
than merely guarding against physical harm to the environment and human health
from emerging science and technology. The narrower basis for the framing of harms
and benefits of marine geoengineering in the LP amendment raises the important ques-
tion of whether states parties to the LP, have fully discharged their duties in a human
rights context where broader social, economic, politics and ethical considerations may
be at stake.

3.3. Rights of the public in determining the harms and benefits of science

As mentioned above, it is regarding the question of ‘who’ ought to have a stake in
defining the harms and benefits of science and its applications that the right to science
has the potential to distinguish itself most clearly from approaches commonly adopted
in the regulation of emerging environmental science and technology in international
environmental law. Whilst environmental treaties like the LP amendment on marine
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geoengineering tend to emphasise the role of experts in providing quality scientific
knowledge and advice to decision-makers on the harms and benefits of science and its
applications, the right to science regards these determinations as being more participa-
tory and inclusive to all members of society. Overall, the human right to science seeks
to enhance public opportunities to influence scientific progress, and to ensure the con-
ditions that enable the public to form an accurate conception of their perspectives and
values, and to gain knowledge of how to promote them, through principles of transpar-
ency, public participation in decision-making, and non-discrimination.

This interpretation of the right to science is partly derived from the recognition of
the human right to science as part of the corpus of cultural rights generally. The
CESCR indicates in its General Comment No. 21 on the right of everyone to take
part in cultural life that ‘culture’ refers ‘a broad, inclusive concept encompassing
all manifestations of human existence’.64 It further states that the ‘full promotion
of and respect for cultural rights is essential for the maintenance of human
dignity and positive social interaction between individuals and communities in a
diverse and multicultural world’.65 The human right to science enshrined in
Article 15(1)(b) of the ICESCR is therefore closely related to the other cultural
rights.66 It not only encompasses a right of everyone to receive material benefits
or products of science generated by professional scientists, but also includes a
right of all members of society to participate in scientific progress in their own
right.67 This interpretation also flows from the travaux préparatoires for the drafting
of Article 15 of the ICESCR, which indicates that the article was intended to develop
Article 27 of the Universal Declaration of Human Rights,68 which recognises not
only a right to receive the benefit of science, but also to participate in scientific pro-
gress more directly.69

Accordingly, the specific right to participate in scientific progress pursuant to Article
15(1)(b) of the ICESCR implies not only negative, but also positive obligations for states
to create an enabling and participatory environment for the conservation, development
and diffusion of science and technology without discrimination.70 It also entails that that
states parties ‘provide opportunities for public engagement in decision-making about
science and technology and their development’.71 In addition, guarantees of access to
information also are also necessary for the effective participation of members of
society in the conservation, development and diffusion of science and technology. The
CESCR’s General Comment No. 25 stipulates, in particular, that information concerning
the risks and benefits of science and technology should be accessible without
discrimination.72

The recognition of procedural rights to information and to participate in scientific
progress has the potential to improve the efficacy, democratic legitimacy, and account-
ability of decision-making related to science and technology, including in an environ-
mental law context. Generally, the right to information is regarded as necessary to
enable members of the public to participate meaningfully in public affairs and to make
decisions about their lives. It also plays a role in facilitating and enabling meaningful
public participation in decision-making. A right of public participation helps the
public realise its potential to take part in public affairs, and it also has the potential to
improve the outcomes of policy and decision-making by bringing information, analysis,
and other considerations to bear. Participation also increases the likelihood that
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decisions will be implemented with the support and participation of the interested public.
It helps to build capacities, empower citizens, legitimises a government’s rule and the role
of stakeholders and builds public confidence and public trust. It can also help with
conflict resolution.73

3.4. The right to be protected against the harms of science and its applications

The question of whether the right to science includes a general right to be protected
against the adverse effects of science has been controversial. Though this element has
been endorsed by most scholars and various reports and statements, the CESCR’s
recent General Comment No. 25 did not address this element in depth. Rather than
explicitly recognising a general right to be protected against the adverse effects of
science and its applications (and correlative duties on states parties to protect), the
CESCR appears to interpret the right in a more limited procedural form as part of the
rights to information and to participate in controlling the adverse effects of science
and its applications.74

It is arguable that the CESCR’s lack of recognition of a general right to be protected
against the adverse effects of science and its applications constitutes a missed opportunity
by limiting the responsibilities of states and other societal actors to prevent environ-
mental harms from applications of science and technology. The rights of the public to
have access to information, and to participate in deliberations about the adverse
effects of science and technology are procedural, and, as such, do not require that the sub-
stantive content of decisions about science and its application actually reflect public views
about harms and benefits. States parties to the ICESCR would therefore not be respon-
sible for failing to protect against the adverse effects of science and technology, absent a
procedural violation.

On the other hand, even the more limited guarantee of procedural rights to infor-
mation and participation in relation to the adverse effects of science and technology is
clearly a step in the right direction, since this is arguably more than what most states
parties currently provide for in a national context. The CESCR’s General Comment
No. 25 states that one of the core obligations of states parties under the right to
science requires that they ‘develop a participatory national framework law on this
right that includes legal remedies in case of violations, and adopt and implement a par-
ticipatory national strategy or action plan for the realisation of this right that includes a
strategy for the conservation, the development and the diffusion of science’.75 Implemen-
tation of this requirement could go a long way in enhancing the efficacy, democratic
legitimacy, and accountability of decision-making related to the adverse effects of
environmental science and its applications.

The legal recognition of procedural rights to information and access to information
under the right to science overlaps with similar rights recognised in international
environmental law. The rights to information and public participation in environmental
matters are widely considered central pillars of good environmental and sustainable gov-
ernance in accordance with Principle 10 of the Rio Declaration,76 and developed other
instruments such as the Aarhus Convention.77 UNEP has developed guidance in its
2015 Bali Guidelines for the Development of National Legislation on Access to Infor-
mation, Public Participation and Access to Justice in Environmental Matters.78
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The scope of the rights to information and participation in environmental matters as
indicated in the Bali Guidelines are generally broad enough to include the environmental
risks associated with science and technology. However, because specific standards and
practices on how the right to science should be implemented are yet to be developed,
it is possible that the scope and content of the procedural rights recognised in relation
to the human right to science and under international environmental law may differ
somewhat. For example, in the context of environmental rights, the access to environ-
mental information employs the ‘any person’ principle, whereas public participation in
environmental decision-making is limited to the ‘public concerned’, i.e., members of
the public with a particular stake or interest in the decision-making process. The
meaning of the ‘public concerned’ can also vary depending on the type of decision-
making and the subject.79 By contrast the ‘public concerned’ regarding the right to par-
ticipate under human right to science is broader, and arguably includes all citizens.80

Another key question related to the integration of the human right to science in
environmental treaties is how a right of participation should be interpreted and
applied in relation to the risks of science and technologies that are transboundary or
global in nature. The issues are neatly summed up by Faik Kurtulmuş in his chapter
on the ‘Democratization of Science’,

despite all the changes brought on by decades of globalization, contemporary democracy
operates at the level of the nation-state. Science, however, is a global enterprise. Even
though much of it is done in affluent parts of the world, it affects the entire world popu-
lation. Therefore, the argument from impact suggests a global extension of the democratiza-
tion of science.81 Science produced in the affluent parts of the world also figures in policy
making in the rest of the world through the transfer of research among scientists and
through international organizations like the World Bank, the IMF, and the WHO. Thus,
the argument from collective self-government also reaches beyond the nation-state. How
to carry out such an extension in practice remains a challenge for the democratization of
science.82

The CESCR’s General Comment No. 25 acknowledges that ‘the most acute risks to the
world related to science and technology … are transnational’, mentioning first and fore-
most environmental threats, such as climate change and the rapid loss of biodiversity.83 It
further states that one means to address these risks is through the duty of international
cooperation in relation to the right to science, specifically that ‘states should promote
multilateral agreements to prevent these risks from materializing or to mitigate their
effects’.84 However, the CESCR does not suggest that individuals and groups (as non-
state actors) should enjoy a direct right to participate in controlling transboundary
and global risks of science and technology.85 In this way, the CESCR’s interpretation
of the right to participation under the human right to science merely defaults to the
status quo in international environmental law, where the exchange is still primarily
between states, intergovernmental organisations, and NGOs with observer status.86 In
general, the rules and principles for participation in international environmental pro-
cesses are set by the institution itself, and vary on a case-by-case basis.87 However,
members of the general public as non-state actors do not have a general right to partici-
pate in international environmental lawmaking and deliberative processes relating to
emerging science and technology.88
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The LP amendment on marine geoengineering is therefore but one example of an
environmental treaty which regulates the risks and promises of new and emerging
environmental science and technologies primarily through deliberations by states and
international organisations and accredited observers which include some NGOs. As dis-
cussed above, scientific and technical experts also play a key role in decision-making
related to the risks of marine geoengineering research under the LP amendment, such
as in relation to the assessment of risks and the listing of new marine geoengineering
techniques for regulation. However, it does not provide for any right of members of
the general public to participate in deliberative lawmaking processes on the risks and
benefits of marine geoengineering.

There is therefore a mismatch regarding the recommendations in the scholarly litera-
ture which detail the importance of public input in decision-making about the adverse
effects of science and technologies, the widespread recognition that most of our most
acute risks from science and technology span across borders,89 and the lack of standing
of individuals and groups to participate directly in international lawmaking processes,
including concerning the environment. Unfortunately, the CESCR’s General Comment
No. 25 on the right to science has not really changed this situation, despite ambition
in other fora to extend rights of access to information and public participation to the
international level.90

Even with a change in international rules to allow private individuals and groups
greater access to international lawmaking processes relating to the harms and benefits
of science and technology, there would be an issue of how to effectively design and
implement such processes. Whereas a right to information is in principle relatively
simple to implement internationally in the internet age, through online clearing house
mechanisms and other information repositories, a right of the general public to partici-
pate in deliberations over global risks is not. It is not clear that mechanisms developed to
allow for more direct participation in science and technology development, such as
citizen juries, consensus conferences, deliberative polls, and participatory technology
assessment scale particularly well at international level.91 One of the issues relates to
how broadly the right to participate should be construed in light of practical difficulties
surrounding implementation, capacity, and resource constraints. For example, for
marine geoengineering technologies directed at offsetting the effects of climate change
deployed in high seas areas. the interested public is arguably ‘everyone in the world’
given the global nature of the issues. However, creating an appropriate forum to
include the general public would be challenging, and would may drawbacks, such as
decreasing the efficiency and ability to reach international agreement.92

Though it is beyond the scope of this article to develop a comprehensive approach for
overcoming these issues, there are at least three ways in which the implementation of the
right to science, as currently interpreted by the CESCR, could still allow for greater public
involvement in environmental decisions about science and technology at the inter-
national level.

First, as mentioned above, the CESCR indicates in its General Comment No. 25 that
that states parties must put in place a normative framework that ensures the full enjoy-
ment of the right to participate in and to enjoy the benefits of scientific progress and its
applications, without discrimination, and that creates an enabling and participatory
environment for the conservation, the development and the diffusion of science and

430 A.-M. HUBERT



technology. The development of this framework at the national level could also assist
government authorities in gathering the input of citizens on emerging science and tech-
nology which has transboundary or global implications, and this information could then
be integrated into the positions of that state in relevant international decision-making
processes. For example, Environment and Climate Change Canada in partnership with
the Department of Fisheries and Oceans could use citizen input on the development
of marine geoengineering technologies in informing its policy positions in the LP, and
other environmental bodies such as the UNFCCC.

Second, international institutions with a role in decision-making about emerging
science and technology should strive to be more inclusive and representative of a
wide range of disciplinary and interdisciplinary views. Greater collaboration across
disciplines allows for the integration of knowledge with a human perspective which
are critical to the comprehensive understanding of the problems and solutions to
environmental sustainably.93 From a normative perspective, the CESCR’s General
Comment No. 25 indicates that the right to ‘science’ under the right to science is
broad, and encompasses natural and social sciences.94 As such, the requirement
that states parties to the ICESCR ‘adopt mechanisms aimed at aligning government
policies and programmes with the best available, generally accepted scientific evidence’
presumably includes the full spectrum of disciplinary and interdisciplinary knowledge
about the potential harms and benefits of environmental science and technology.95

Openness to including a wider set of disciplinary risk perspectives – supplementing
‘hard’ scientific and technical expertise with social science, humanities and other dis-
ciplinary knowledge – has the potential ‘to enhance the quality and inclusiveness’ of
risk decision-making processes about emerging environmental science and technology
and to ‘make the results more acceptable to a wider range of audiences’.96 To
implement this element of the human right to science, the LP amendment could
develop broader and more explicit guidance about the types of disciplinary expertise
that is relevant and should be taken into account decision-making about the harms
and benefits of marine geoengineering. The requirement to consider scientific and
technical information is more firmly entrenched in norms and procedures for decid-
ing about marine geoengineering under the London Protocol, than in relation to
social science and humanities research.

Third, the human right to science calls for international cooperation on decision-
making related to science and technology with potential harms and benefits that
extend beyond national borders. The LP amendment on marine geoengineering is
an example of international cooperation in action. However, greater attention could
be paid to the equitable distribution of the risks and benefits between developed
and developing countries, also a key aspect of international cooperation under the
human right to science.97 This would not be difficult, since like many environmental
treaties, the LP provides for technical cooperation and assistance for the prevention,
reduction, and, where practicable, elimination of pollution caused by dumping,
including ‘access to and transfer of environmentally sound technologies and corre-
sponding know-how, in particular to developing countries and countries in transition
to market economies, on favourable terms, including on concessional and preferential
terms, as mutually agreed’.98
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4. Conclusion

The backstory to the myth of Scylla and Charybdis is revealing in that it shows how the
environmental threats faced by Odysseus and his crew were in fact ‘made’ by the gods of
Homer, who though incomparably powerful and immortal, were much like mortals in
that their actions were susceptible to the same kinds of human desires and failings. Simi-
larly, today, we have come to understand the catastrophic environmental consequences
that we face as largely the product of human action and influence. The threats of climate
change, mass extinctions, widespread degradation of the global ocean, are thus examples
of human entanglement with nature, and our processes of science and innovation in par-
ticular. In this sense, our degraded global environment is a monster of our own making,
and reflects our own moral and other failings in the exercise of our profound scientific
knowledge and technological power.

In his reading of Frankenstein in his essay ‘Love your Monsters: Why We Must Care
for Our Technologies as We Do Our Children’, the late Bruno Latour, one of the foun-
ders of science and technology studies, argued that our true sin is the lack of care and
concern that we show for science and technology:

We blame the monster, not the creator, and ascribe our sins against Nature to our technol-
ogies. But our iniquity is not that we created our technologies, but that we have failed to love
and care for them. It is as if we decided that we were unable to follow through with the edu-
cation of our children.99

There is clearly a role for international law in ascribing more care to how we discover,
innovate, invent, create, and intervene in the service of our natural environment,
especially given the ways in which science and technology transcend national borders
in our increasingly globalised world. This article shows how the fragmentation of inter-
national law constitutes a barrier to fully realising the potential of international regimes
in ensuring greater effectiveness, public trust, equity, and accountability in the way
environmental science and its applications are developed and used. The different areas
of international environmental law and international human rights law both bring to
bear different objectives, norms and processes in how they treat issues of science and
technology. Neither is perfect. Systemic integration of international law may open pos-
sibilities for navigating a more ideal route for the regulation of new and emerging tech-
nologies by exposing a wider range of normative choices in how laws and regulations are
conceived. However, we must also pay attention to the specific ways in which these areas
of international law may be incompatible or in conflict, or repeat the same kinds of fail-
ures in different areas.

The science-policy interface is dynamic and constantly evolving. The environmental
sciences are in a process of transformation driven by demands for knowledge solutions
that are better suited to steering socio-ecological systems towards a more sustainable
path, and that reflect cooperation of different scientific domains, decision-makers and
society at large.100 With further clarification of the scope and content of the human
right to science, including through the CESCR’s recent General Comment No. 25 on
science and economic, social and cultural rights, environmental treaties should begin a
process of deliberation on how the elements of this human right could be better
reflected in their legal and institutional responses to environmental science and
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technology. In this respect, this article has only scratched the surface of how the human
right to science could influence how environmental science and technology are addressed
in international processes. For example, it has not discussed how the existence of ‘deep
international disparities’ among countries in scientific knowledge production factor into
the distribution of ‘risks’ and ‘benefits’ of environmental science and technology under
international law. There are also equitable elements to the duty to cooperate under the
human right to science,101 which could be better protected in international environ-
mental law.
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of scientific responses to the appearance of SARS-CoV-2
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ABSTRACT
This contribution sketches the domestic and international
institutional framework that states shall set up to implement their
anticipation duties flowing from the HRS and, at the same time,
enable international organisations to comply with their
anticipation responsibilities for the HRS. Building on the
understanding of science as a communal and open-ended
endeavour of knowledge seeking in which everyone has an equal
right to participate, to benefit from and to be protected against
harm arising from it, it elaborates on states’ duties under the HRS
to anticipate both the (opportunities for) benefits and the (risks
of) harm of science, and to promote the former and protect
against the latter with due diligence. It then argues that the
HRS requires domestic and international institutions working
along egalitarian lines and allowing for broad participation to
(co-)specify domestic anticipation duties and coordinate their
implementation in context. This is essential due to the global
nature of many harms and benefits of science and its communal
character. The example of the scientific response to SARS-CoV-2 is
used to highlight that the current domestic and international
institutional framework has, however, serious shortcomings.
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1. Introduction

This contribution argues that the biggest obstacle to the realisation of the human right to
science (HRS),1 including in particular the right to participate in and enjoy the benefits of
science and its applications and the right to be protected against the adverse effects of
science and its applications,2 is the wide-ranging direct or indirect3 privatisation and
commercialisation of the scientific enterprise4 as well as other pervasive forms of instru-
mentalisation of science. The direct or indirect privatisation appears to extend to many
components of the current domestic and international institutional framework that states
have set up to secure the HRS, including their anticipation duties flowing from it in the
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area of health and medical research and science. This seems to lead to a situation today in
which scientific processes and research as well as their outcomes, benefits and appli-
cations are often directed, exploited, and otherwise influenced by powerful commercial
and other private interests.5 Similarly, knowledge and information about the short- and
long-term harm (or risks thereof) of scientific processes, applications and technologies
are largely in the hands of private entities. At the same time, the indirect privatisation
of ‘public’ institutions can result in the unfortunate misuse or instrumentalisation of
science (or, rather, what is deemed to be ‘science’ or a ‘scientific consensus’, expressed
for example in the often-repeated slogan ‘follow the science’6) and technology to
justify technocratic-managerial, top-down approaches to govern and control local,
regional and global societies to allegedly ensure ‘public health’, ‘prevent terrorism’ and
offer ‘security’, implement the Sustainable Development Goals (SDGs), etc. Such
approaches are adopted by domestic, regional and international institutions which tech-
nically remain public institutions, but which, to varying degrees, may have come under
the influence of powerful private actors.7 More broadly, this reality can undermine indi-
viduals’ enjoyment of human rights other than the HRS, as well as the functioning of
domestic democratic institutions through which states shall respect, protect and fulfil
these rights.8

The (negative) example of the ongoing global distribution of investigational vaccines
against Covid-19 that are based on a novel gene-based mRNA technology9 hailed as the
‘breakthrough of science of the year 2020’10 via domestic and international institutions to
allegedly rid the world of the in all likelihood engineered11 SARS-CoV-2 virus whilst at
the same time supressing effective early treatment protocols based on re-purposed
drugs12 is used to illustrate the shortcomings of this largely privatised existing insti-
tutional framework to realise the HRS. The focus is on the dysfunction of the institutional
framework to enable the implementation of states’ duties to anticipate the (risks of) harm
and (opportunities for) benefits of (medical) science, as well as the implementation of
international organisations’ anticipation responsibilities for the HRS. This is used as a
basis for sketching some of the potential features that a reformed institutional frame-
work, including a reformed World Health Organization (WHO), should probably
have, grounded in the HRS. Among them are features that ensure the public nature of
the institutional framework allowing for democratic control over the entire scientific
enterprise, including, where necessary through extensive cooperation and coordination
of the (domestic) specification of state anticipation duties and their allocation and
implementation through international institutions that ‘work along egalitarian lines’.13

The analysis proceeds in four steps. Section 2 summarises scientific developments
around the appearance of SARS-CoV-2 in late 2019, resulting in the development and
global promotion and distribution of investigational Covid-19 vaccines through the
existing institutional framework comprising domestic, European (European Medicines
Agency (EMA)) and global (WHO) medical (quasi-14)regulators and the Covax15 distri-
bution network, a public-private partnership (PPP) run jointly16 by the WHO, the
Vaccine Alliance Gavi and the Coalition for Epidemic Preparedness Innovation
(Cepi).17 It also highlights the deficits of this partly privatised institutional framework
to secure everyone’s HRS. Taking a step back to set the scene for an analysis of the desir-
able features of a reformed institutional framework, section 3 summarises the under-
standing of science as a communal and participatory endeavour that underlies the
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three-pronged scope of the HRS. Section 4 elaborates on states’ corresponding duties and
international organisations’ responsibilities flowing from the HRS to anticipate both the
benefits and harm of science, and to promote the former and protect against the latter
with due care. Section 5 examines (some of) the features that a (reformed) institutional
framework should possibly have to enable state duty-bearers and international organisa-
tions as responsibility-bearers to effectively discharge these anticipation duties and
responsibilities. This is done inter alia by relating the analysis back to the example of
the institutional shortcomings introduced in section 2. Section 6 concludes.

2. The current dysfunctional institutional framework to anticipate the
harm and benefits of science: the example of scientific responses to the
appearance of SARS-CoV-2

In January 2020, the WHO classified the appearance of SARS-CoV-2 as a Public Health
Emergency of International Concern (PHEIC) under the InternationalHealth Regulations
(IHR).18 Despite the low average infection fatality rate (IFR) of the illness Covid-19 caused
by SARS-CoV-2 that was clear early on,19 theWHOupheld the Covid-19-PHEIC formore
than three years until the 5th ofMay 2023.20 The existence of theCovid-19-PHEIC justified
the recommendation of far-reaching emergency medical and non-medical countermea-
sures,21 and in particular the rapid development, global distribution and mass adminis-
tration of investigational vaccines. Many of the WHO’s recommendations were
contrasting long-accumulated public health wisdom on pandemic response found inter
alia in WHO documents,22 as they were now expressed in the language of and dominated
by the approach of the Global Health Security (GHS) doctrine.23 And indeed, there is
mounting evidence that SARS-CoV-2 is a laboratory-generated virus,24 and even the
result of potentially illegal25 bioweapons research.26

Novel mRNA- or DNA-based vaccines27 against Covid-19 have been hailed as a
‘remarkable initiative and breakthrough’28 in science, as ‘phenomenal’ and ‘potentially
game-changing’29 and as ‘one of the greatest achievements of mankind’,30 capable of
ridding the world of the respiratory SARS-CoV-2 virus in a PHEIC. They have been
developed in record speed,31 funded by governments around the world, based on
several new technologies never approved for the use in vaccines before.32 Despite the
limited data available from phase I and II clinical trials (with data from phase III clinical
trials now never to be completed33), and no safety and efficacy data from controlled long-
term human and post-marketing pharmacovigilance studies, both the EMA and the
WHO granted various investigational mRNA-based vaccines conditional marketing
authorisation,34 or an emergency use listing (EUL)35 respectively already in late 2020
and early 2021. Whilst full authorisation by EMA followed in October 2022 for the BioN-
Tech/Pfizer and Moderna vaccines,36 WHO currently has 15 investigational vaccines
against Covid-19 on its emergency use list.37 None of WHO’s EUL vaccines are fully
licensed medical products,38 and are therefore referred to in technical WHO documents
as ‘investigational’ (i.e. experimental).39 Their use is justified by the WHO during
PHEICs declared by the WHO Director-General on the assumption that ‘the commu-
nity/public health authorities may be willing to tolerate less certainty about the efficacy
and safety of products, given the morbidity and/or mortality of the disease and the
lack or paucity of treatment, diagnosis/detection or prevention options.’40
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Once the vaccines obtained an WHO EUL, they were (and still are) promoted, distrib-
uted and administered worldwide by WHO and its public-private partners, especially
through Gavi and Covax.41 Their administration has also been promoted through
mass vaccination campaigns by WHO member states and the EU. The WHO’s Covid-
19 Emergency Committee has issued regular benchmarks for the percentage of each
country’s population that is to be vaccinated by a particular date,42 and has, in concert
with member states and corporate and religious actors, recommended and implemented
various measures to encourage, nudge and coerce as many people as possible into taking
the investigational products,43 justified by the assumption that this is necessary and pro-
portionate in order to address the Covid-19-PHEIC. Alternative effective early treatment
protocols relying primarily on re-purposed drugs developed at local level all around the
world,44 including by community doctors, have not only not been promoted by the
WHO,45 but arguably actively suppressed.46

Moreover, via its so-called ‘infodemic management’ programme,47 the WHO in
cooperation with its member states, the UN, EU, big technology companies, major
news agencies and media corporations have ‘pre-bunked’, ‘de-bunked’ and censored
numerous contributions questioning among other things the official line of ‘safe and
effective’ vaccines, the strategy to vaccinate the entire world’s population with an inves-
tigational gene-based product, the viability of the clinical trials conducted in particular by
BioNTech/Pfizer and Moderna, any discussion about early treatment protocols that have
proven effective, as well as the solidifying evidence of SARS-CoV-2 as an engineered
virus originating from GoF-research.48 The WHO announces on its website that it,
together with Youtube, has deleted 850,000 videos between February 2020 and January
2021 alone containing ‘medical mis- or disinformation’ criticising or questioning
‘correct’ medical or scientific information as defined by the WHO and the experts con-
stituting many of the WHO’s advisory committees.49

Emerging evidence, however, gives rise to serious and well-founded doubts about the
effectiveness and safety of the investigational vaccines, suggesting that the new mRNA/
DNA technology on which they are based carry a high degree of risk of severe harm for
individuals. Concerning effectiveness, even WHO recognised now that the vaccines do
not block transmission;50 that the manufacturers’ claims on 95% effectiveness of the vac-
cines in late 2020 always referred to relative effectiveness as opposed to absolute effective-
ness with the latter being on average about 1% for the EUL vaccines available so far;51 and
that clinical trials conducted by manufacturers show serious deficits.52 Concerning safety,
early warning systems recording reports on short-term adverse drug reactions show a
worryingly high number of reports on the investigational Covid-19 vaccines. As of
July 2023, 35,596 deaths have been reported to the US Vaccine Adverse Event Reporting
System (VAERS);53 28,299 deaths to EMA’s EudraVigilance database;54 and 28,854 deaths
in the WHO’s own Global Individual Case Safety Reports database, VigiAccess.55 These
numbers by far exceed the number of reports on deaths occurring after the adminis-
tration of conventional vaccines.56 The number of reports on diverse non-fatal adverse
effects is also very high in all three databases,57 confirmed by a recent re-evaluation of
BioNTech/Pfizer’s and Moderna’s original trial data.58 These include serious adverse
effects such as myocarditis/pericarditis, thrombocytopenia, anaphylactic shocks, auto-
immune disorders and nervous system disorders.59

442 A. MÜLLER



To summarise: the example of the release of the in all likelihood engineered SARS-
CoV-2 virus, the continued global administration of investigational Covid-19 vaccines
despite the safety signals summarised above, as well as the suppression of effective
early treatment protocols illustrate the dysfunction of the current institutional frame-
work set up to implement anticipation duties under the HRS in both the health and
(bio-)security context. Even if one accepts that Covid-19 indeed amounted to a
PHEIC lasting more than three years despite the low IFR and highly age-stratified
disease pattern, this has allegedly led to violations of the HRS (potentially amounting
to undue negligence), and with it also to violations of other human rights including
the rights to health, life, privacy, freedom of expression and to receive and impart infor-
mation and freedom of movement. If plans will materialise to build up institutional
capacities for comprehensive global biomedical surveillance, to conduct renewed rapid
global vaccination campaigns with investigational products60 and making freedom of
movement within states and across borders conditional upon the possession of digital
health passports61 to allegedly ensure GHS, these violations are likely to be repeated.62

Moreover, if dangerous GoF-research, conducted likely in violation of the 1972 UN Con-
vention on the Prohibition of the Development, Production and Stockpiling of Bacterio-
logical (Biological) and Toxin Weapons and on their Destruction (BWC), is not
thoroughly investigated and terminated globally, and this termination supervised
through a publicly funded international institution, the possibility is high of new pan-
demics occurring, either through the intentional or unintentional release of engineered
viruses or other modified biological agents.

An attempt is therefore made to arrive at a better understanding of how anticipation
duties under the HRS should be effectively implemented through reformed public dom-
estic and international institutions. As a first step, the notion of ‘science’ as a communal
endeavour or practice underlying the HRS as well as the three-pronged scope of the HRS
are examined.

3. The three-pronged scope of the HRS and science as a communal (public)
good

The CESCR,63 scholars64 and international documents65 interpreting the HRS protected
by Art.15(1)(b) ICESCR and Art.27 UDHR point to three components of this right: first,
the right to freely participate in scientific processes and their organisation; second, the
right to share and access, and to enjoy the benefits of scientific progress and its appli-
cations;66 and third the right to be protected against the harm of science and its appli-
cations. Paragraphs (3) and (4) of Art.15 ICESCR recognise additional crucial
elements of the HRS: freedom of science67 and the need to nurture ‘international contacts
and co-operation in the scientific […] field’.68

What is core to this understanding of the HRS’ scope is the communal element of
science and scientific processes in which ‘everyone’ has the equal individual right to par-
ticipate69 and thereby to collectively shape, organise and limit it, and to both share in the
benefits and applications of science and scientific processes and, at the same time, be pro-
tected against the harm thereof.70 In parallel, scientific freedom shall be upheld, benefi-
tting everyone engaging directly with science and in scientific processes, including
professional scientists and citizen scientists.71 This is not a contradiction, but points to
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the fact that this freedom is essential to enable science as a participative and communal,
but open-ended sceptical process of (objective) studying and knowledge seeking in the
first place,72 encompassing both natural sciences and social sciences and humanities.73

It thrives on transparency, openness, constant questioning, reasoning, critical inquiry
and evidence-based challenging of established ‘truths’.74 As confirmed by Art.15(1)(b)
ICESCR and Art.27 UDHR, neither of which establishes that science should serve a par-
ticular purpose,75 science and scientific processes and practice are in the first place dis-
interested and open-ended, that is, results-open. Drafters of both instruments rejected
proposals to include a passage that science should serve a particular purpose76 as they
felt that this would open the doors for instrumentalisation, e.g. placing science at the
service of ideologies, politics or technocratic social engineering projects, giving states
undue levels of control over scientific research and creative activity.77 As highlighted
by Beiter, this fits well with the fact that open-ended and unbiased scientific inquiry is
by definition ‘unmanageable’, precisely because it is open to all sorts of (objective)
results in its quest to generate original knowledge.78

Respecting and nurturing scientific freedom, scientific inquiry and result-open science
will moreover enable sincere, unbiased scientific explorations through which a maximum
of knowledge79 is discovered, which, in turn, will enable enjoyment of the two other com-
ponents of the HRS – the right to enjoy the benefits of science and the right to be pro-
tected from its harm. Maximum knowledge generation through communal participative
scientific processes respecting scientific freedom may a) yield scientific practice, ‘pro-
gress’, applications and technologies that can indeed constitute a benefit to societies;
and b) they may at the same time yield knowledge of and openness about (risks of)
harm of science, scientific processes and their results.

This further indicates that science and participative scientific processes protected by
the HRS should not be instrumentalised for purely economic purposes, and that these
processes or parts thereof, or their results and applications should not be privatised
for commercial purposes, or otherwise withdrawn from equal accessibility and demo-
cratic control.80 This is in line with Lea Shaver’s apt observation that under the HRS,
science – the process, its results and applications – should be understood and governed
‘as a global public good, rather than as private property’.81 This re-emphasises the under-
standing of science as a communal enterprise.

This does not imply, of course, that the HRS prohibits employing scientific processes
purely for private commercial purposes. Whilst there is no human right to participate in
such scientific processes solely for private commercial gains as this type of science/scien-
tific research cannot be categorised as open-ended, results-open and communal, both the
right to share in the benefits and applications82 and the right to be protected from adverse
effects extends to benefits and applications as well as harm from science and scientific
processes conducted for either private commercial or military/security-related or any
other purpose.

The notion of open-ended science, scientific freedom and science as a communal
endeavour underlying the HRS does also not suggest that the scientific processes pro-
tected by the HRS cannot be shaped, directed and limited at all in ‘democratic societies’
or that freedom of scientific research is absolute.83 Rather, the three components of the
HRS point to the fact that it can be determined collectively – through democratic pro-
cesses based on political equality – which scientific enquiries should be prioritised and
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publicly funded within a specific society (and even globally through cooperation and
coordination), as long as results of these open scientific processes are not pre-deter-
mined (e.g. by excluding the possibility of unexpected or serendipitous results or
failure);84 and in particular, which ‘applications’ (e.g. goods, services, processes, tech-
niques, technologies, etc.) resulting from such scientific inquiries are sufficiently ‘pro-
gressive’ to constitute a true ‘benefit’ to be enjoyed by and distributed to
‘everyone’.85 Moreover, understanding science as a participatory and communal endea-
vour and practice indicates that also decisions about what severity of potential harm
and degree of risk of science and technology are acceptable,86 how they are to be pre-
vented and monitored, and how they are to be balanced against the potential benefits
arising from science and technology in a particular context, should be taken through
democratic processes.87 Thus, democratic processes can shape, direct and limit scientific
inquiries in light of collective preferences, cultures and local (or even global) challenges
and threats, and allocate public resources accordingly.88 This is affirmed by IHRL’s
grounding in the mutuality of equality, human rights and democracy,89 which is
clear from equality and non-discrimination provisions90 as well as political partici-
pation rights91 and numerous references to ‘democratic societies’.92 It also seems to
be in this sense that the CESCR in General Comment 25 suggests that science ought
to serve human rights and peace (presumably by promoting its benefits and protecting
against harm) as a priority over all other uses;93 but at the same time places great
emphasis on the need to secure freedom of science and cherish disinterested, open-
ended scientific inquiries.94

4. Anticipation duties and responsibilities flowing from the HRS

This brings the discussion neatly to the question about the content and scope of states’
anticipation duties flowing from the HRS (4.1); and the content and scope of anticipation
responsibilities for the HRS addressing international organisations and other non-state
entities, as well as third states that do not exercise jurisdiction (4.2).95

4.1. Dual duties to anticipate diligently the (risk of) harm and (opportunities for)
benefits of science

Among the important duties addressing states as duty-bearers96 under the HRS are the
dual duties to anticipate both the (risks of) harm and, at the same time, the (opportu-
nities for) benefits of science, scientific processes and resulting applications.97 More
concretely, these are duties to identify and protect against (risk of) harm on the one
hand, and duties to identify and promote (opportunities for) benefits of science on
the other hand,98 with due diligence as the required standard of conduct.99 Other
duties flowing from the HRS will ensure that states have the capacities to anticipate
both (risks of) harm and (opportunities for) benefits of science and to consequently
diligently prevent, avoid or mitigate the former and promote the latter. Among these
other duties are duties to respect, protect and fulfil scientific freedom and to receive
and impart scientific information, to ensure informed consent, and the overarching
duty to ensure democratic (public) control over the scientific enterprise, including
the specification of anticipation duties in context.
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a) Duties to identify and protect against (risks of) harm of science and its applications

The first part of the dual anticipation duty flowing from the HRS is the duty to identify
and to protect100 diligently against (risks of) harm of science and/or emerging technol-
ogies and scientific innovations. As in other areas of international human rights law, such
(mostly positive) duties under the HRS arise in particular when the risks of harm have
reached a minimal threshold,101 i.e. when they are risks of ‘real’ and ‘immediate’
harm,102 implying also that they are foreseeable,103 that is, state duty-bearer knew or
should to have known104 about them.105 Risks of real and immediate harm from
science or its applications that require due diligence conduct106 from duty-bearers can
vary widely and can arise for instance at the level of the individual, at the level of domestic
communities or global society and even at the level of the humanity itself107 (in particular
risks of real and immediate harm that may primarily result in violations of the (partici-
patory and communal) core content of the HRS but also, at the same time, the core
content of other human rights).

The more specific measures duty-bearers shall diligently take to protect against such
risks of real and immediate harm are highly context-dependent, but involving necessity
and proportionality analyses.108 If, for instance, the severity of real and immediate harm
and/or the degree of risk of such harm are very high,109 strict legislative, monitoring,
information and enforcement measures may be required right up to prohibitions to
carry out certain research and/or to share and distribute certain research results or tech-
nologies. This is the case for example in the area of chemical and bioweapons research,110

concerning the ban on (heritable) human genome editing,111 and concerning the prohi-
bition to coerce individuals into taking part in medical or scientific experiments.112 If the
real and immediate harm is less severe and/or the degree of risk thereof is lower, mitiga-
tion or avoidance duties to diligently enact legislation, to conduct impact assessments,113

to monitor, to provide information to the public,114 to conduct ethics reviews,115 take
required budgetary measures,116 etc. still arise, but they may be less stringent. An
example would be the area of medical research with an entire body of medical law reg-
ulating inter alia the conduct of medical trials and the manufacturing of medical pro-
ducts to ensure that only medical products and innovations are distributed that are
safe (and effective) in addressing one or more precise conditions, and where adverse
effects (or risks thereof) have been sufficiently well delineated to conclude that they
are tolerable and manageable in individual cases.117

The more concrete scope of anticipation duties (and their stringency) to diligently
address real and immediate harm from science may also be influenced by further con-
siderations, such as the extent to which states have the capacity to address that harm.
It might be, for instance, that the sources of harm of science and its applications are
located outside the respective state’s territory of jurisdiction or that they are exclusively
under the control of influential private entities. In such cases, duties to cooperate and to
coordinate internationally (including the co-specification of prevention and precaution
duties among states118) may become particularly important.119 And, as discussed
further in section 4.1.e) below, under the HRS it should not only be determined scientifi-
cally, i.e. based on the current state of scientific knowledge or what is deemed to be a
‘scientific consensus’, what the risks of real and immediate harm from science are that
should be diligently prevented or mitigated, but other considerations may play a role

446 A. MÜLLER



in the normative reasoning of a self-determined ‘democratic society’ about such
questions.120

Whilst many anticipatory duties to protect against real and immediate harm are posi-
tive duties to with due diligence ‘protect’ against harm emanating from scientific activi-
ties and their applications of third parties and positive duties to ‘fulfil’, negative duties to
‘respect’ can also arise. Among them are for example duties not to allocate public funding
to scientific research that risks causing real and immediate harm, not to manipulate or
suppress reports and data on harmful effects of science and its applications,121 not to
undermine effective international cooperation for the control of risks of real and immedi-
ate harm from science and its applications,122 and duties to refrain from using harmful
technologies and/or making them available to third parties. An example here might be
duties to refrain from using certain networked digital surveillance technologies which
may undermine science as a communal, participative process as protected by the HRS
and, in addition, may ‘in manifold ways […] threaten human rights and the rule of
law [more broadly] and may erode vibrant, pluralistic democracies’.123 The Office of
the UN High Commissioner on Human Rights (OHCHR) has described this threat as
‘profoundly alarming’.124 Moreover, duties to remedy arise.125

b) Duties to identify and promote (opportunities for) benefits of science

The second part of the dual anticipation duty flowing from the HRS is the duty to identify
and promote126 the benefits and opportunities for benefits of science and its applications.
Though not expressed in such terms by the CESCR in its General Comment 25, in par-
allel to the risks of harm discussed above, the opportunities for benefits of science, scien-
tific knowledge and its applications that states as duty-bearers shall promote shall
arguably be opportunities for real and immediate benefits,127 i.e. they shall indeed con-
stitute ‘progress of science and its application’, where science is understood as the com-
munal and participatory endeavour described in section 3. In addition, (opportunities
for) benefits must arguably be foreseeable, i.e. states knew or should have known
about them for duties to diligently promote them to arise.

More concretely, and in accordance with Art.15(2) ICESCR, states shall develop, con-
serve and diffuse (potentially) beneficial scientific knowledge and ensure broad access to
and availability of (potentially) beneficial applications of science and technologies.128 The
exact scope and content of the diligent legislative, administrative, (public) budgetary and
other measures to be taken towards the promotion of the opportunities for real and
immediate benefits of science and its applications will once more depend on
context,129 inter alia on the size of the (opportunities for) benefit,130 the degree of cer-
tainty with which it may materialise and the capacities of the respective state, including
its financial means131 and its ability to overcome existing obstacles to ensuring access,
availability and diffusion.132 Once more, these obstacles or threats may be located
outside the jurisdiction of the duty-bearing state, or be due to the control private entities
have over the benefits of science and its application in question. Of course, also in regard
to the promotion of benefits of science and its applications both positive duties to
‘protect’ and to ‘fulfil’ arise, including remedial duties,133 as well as negative duties to
‘respect’.
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c) Duties to respect, protect and fulfil scientific freedom and to receive and impart
scientific information

Though not immediately obvious, upholding scientific freedom and the conduct of
results-open, participatory scientific processes are important duties that will allow
states to also implement their anticipation duties discussed above. Protecting scientific
freedom would include a duty not to interfere with, and pro-actively protect and fulfil,
the choices and priorities set by scientists themselves,134 as well as their freedom to col-
laborate with one another (including across borders)135 and their freedom of
expression and the freedom to seek, receive and impart scientific information,136

including through publishing the results of their research;137 and to ensure that all
persons and public and private entities do so.138 This would also entail a duty to
secure the institutional autonomy and self-governance of universities139 and other
public research institutes, as well as their financial independence.140 The latter requires
states to ensure that public funding or funding provided by private entities for collec-
tive scientific research processes protected by the HRS is unconditional in the sense that
it respects the openness and freedom of science and the unpredictability of its out-
comes. Thus, such funding not unduly restrict or determine the (commercially, milita-
rily, ideologically or otherwise desired) outcome of the research activities undertaken
by professional or citizen scientists, and the evaluation of the risks and harm connected
with specific scientific research and its outcomes as well as its potential benefits.141

Complying with these duties will ensure rigour as well as transparency and openness
of scientific processes which, in and of itself, will contribute to revealing, understanding
and monitoring risks of harm and opportunities for benefits of science, technology and/
or the products and applications they yield.142 This in turn will make these risks and
benefits ‘foreseeable’ for states, enabling them protect against harm and promote
benefits.

d) Duties to ensure free and informed consent

The stringent143 duty on states to ensure that all persons and public or private entities
that conduct scientific or medical research involving human participants obtain free,
prior and informed consent,144 and that participants are aware of their right not to par-
ticipate in medical or scientific experiments145 and their right to withdraw their consent
at any time146 is another state duty flowing inter alia from the HRS. This duty is
reinforced by Article 7 ICCPR, the prohibition of torture or inhuman or degrading treat-
ment, which directly establishes that ‘no one shall be subjected without his free consent to
medical or scientific experimentation’.147

Obtaining free, prior and informed consent explicitly requires that scientists and
medical researchers continuously inform participants of scientific or medical exper-
iments in an understandable way about all known and unknown evolving short-
term and long-term harm and risk thereof that participation implicates.148 At least
for research involving human participants, this will require that scientists thoroughly
evaluate and monitor the harm and risks associated with their research and the appli-
cations it produces, and that they communicate them openly. Moreover, ensuring free
and informed consent means that neither direct coercion, nor indirect coercion, nor

448 A. MÜLLER



any other form of undue pressure or incentives can be relied on to coerce, pressurise
or entice individuals’ participation in medical or scientific experiments or clinical
trials.149 This will also further transparency and openness on known and unknown
harms and risks involved, and help to prevent instrumentalisation of scientific
research.

For scientific research not involving human participants other independent mechan-
isms, from ethical approval processes to continuous monitoring and reporting,150 can
ensure that scientists and researchers are required to constantly observe, record and com-
municate the short- and long-term harmful effects (or risks thereof) that their research
and outputs may have on science as a communal and participative enterprise, as well
as humans, animals and the natural world.

e) Duties to ensure democratic participation in the assessment of (risks of) harm and
(opportunities for) benefits of science

One aspect of the overarching duty under the HRS to ensure the democratic control
over the communal scientific enterprise as a whole151 is the duty to specify in
context, through a democratic process, the thresholds of risks of harm of science and
its applications that a particular ‘democratic society’ may tolerate, as well as the priori-
ties for the promotion of (potentially) beneficial scientific research and knowledge and
applications of science. It is clear that the materialisation of risks of real and immediate
harm emanating from science and its applications that interfere with the inherent
minimum core content of the HRS or other human rights shall be diligently prevented,
avoided or mitigated as part of states’ anticipation duties under the HRS. The assess-
ment and evaluation of other harms and risks thereof can, however, vary in accordance
with cultural, ethical, religious, social, financial and other factors and preferences, in
particular when uncertainties are involved, or the matter is a matter of pervasive
reasonable disagreement within a democratic society. The same is true for the assess-
ment and evaluation of (opportunities for) benefits of science and its application.
Moreover, there can be cases in which a fair balance must be struck between duties
to prevent risks of harm on the one hand and duties to promote benefits on the
other hand, in particular when the risks and benefits emanate from so-called dual-
use scientific research, scientific innovations or technologies. The numerous references
to ‘participation’/’participatory processes’152 and even ‘democracy’/‘democratic
debate’/‘democratic society’153 in the CESCR’s General Comment 25 indicate, that in
such cases, states are duty-bound to ensure that decisions are taken via an open,
informed, democratic debate, respecting everyone’s equal HRS, resulting in the adop-
tion of relevant domestic laws capturing the contextualised results. Participation and
democratic processes will furthermore address secrecy and collusion that threaten
the integrity of science and thus promote transparency,154 including in regard to its
benefits and harm. The CESCR observes in this context:

‘ … in controversial cases, participation and transparency become crucial because the risks
and potential of some technical advances or some scientific research should be made public
in order to enable society, through informed, transparent and participatory public delibera-
tion, to decide whether or not the risks are acceptable.’155
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f) Duties to cooperate and coordinate internationally

Duties to cooperate flow from the HRS, supported also by Arts.2(1) and 15(4) ICESCR.
Such cooperation and coordination is necessary in particular when harms (or risks
thereof) emanating from science and technology are cross-border harms or risks, and
diligently protecting individuals from them requires cooperation and coordination
with other states,156 and even the domestic co-specification of anticipation duties
among states and their coordinated implementation.157 The latter is the case for
example when a specific (real and immediate) risk of harm of science – e.g. the
conduct of GoF research – can only be prevented when all states together secure the pro-
hibition of such research as the expression to prevent the specific, and in this case global,
harm of GoF-research and science. This requires that states co-specify their domestic
prevention duties. Similar cooperation and coordination duties arise in relation to the
promotion of (opportunities for) benefits of science and its application, access to
which can often indeed only be secured through international cooperation and
coordination.

Cross-border scientific engagement and debates will also enable researchers and scien-
tists to openly share their concerns on harms and risks of harm of certain scientific and
technological research, developments, innovations and their applications, as well as their
expectations of potential benefits. This, in turn, can enable low-income states with
limited capacities and resources to react to such concerns even if their scientists may
lack access to relevant information, certain expertise and/or resources, and adopt
measures to enable the enjoyment of benefits.158

International cooperation and coordination duties among states will also arise in
relation to third entities like multinational corporations whose primary concern is to
maximise profits for their shareholders from the scientific research they employ
towards this end, and not to secure science as a (communal) public good whose
benefits are promoted and shared and whose risks of harm are prevented and con-
trolled for everyone equally.159 States’ cooperation and coordination duties to
‘protect’ should thus ensure that the scientific activities of multinational corpor-
ations do not cause harm, and that benefits are made widely accessible. For
example, this would imply that states shall cooperate and coordinate in order to
ensure that legal protection of informed consent of participants in medical or scien-
tific research is upheld and enforced together in all countries to prevent pharma-
ceutical companies from carrying out clinical trials in low-income countries due
to lower costs and low levels of domestic legal protection of informed consent, to
the detriment of the communal and participatory scientific enterprise as a whole
and of the people living in low-income countries, undermining these people’s
HRS.160

Last but not least, states must uphold their duties under the HRS as members of
international organisations, and make sure that decisions taken, and policies
adopted by these organisations do not undermine their ability to secure the HRS
within their territory, including their anticipation duties. If competences are trans-
ferred to international organisations, states must ensure that human rights protec-
tion provided by the organisation is equivalent to that required of the states’
duties.161
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4.2. Responsibilities to anticipate diligently (risks of) harm and (opportunities
for) benefits of science

Entities other than states of jurisdiction have anticipation responsibilities162 for the HRS.
Their overarching aim, which, in turn, determines their scope, is not to undermine but to
enable and assist states of jurisdiction to discharge their anticipation duties under the
HRS that these states owe to the people under their jurisdiction.163 Their scope is thus
regularly determined in relation to states’ jurisdiction-based anticipation duties.164

Though not elaborated on directly in General Comment 25,165 many other General Com-
ments of the CESCR identify international organisations like the WHO166 and other UN
organisations and specialised agencies167 and the EU,168 but also private actors like
business enterprises,169 NGOs,170 research institutions,171 among the bearers of respon-
sibilities for human rights. Moreover, states that do not exercise jurisdiction have respon-
sibilities for human rights in all other states.

Responsibilities are not owed to concrete individuals but to states and their (demo-
cratic) institutions. The CESCR has for example highlighted that international organisa-
tions should cooperate effectively ‘in relation to the implementation of [human…] right
[s…] at the domestic level’,172 i.e. in supporting states in their efforts to discharge their
human rights obligations. The same can be inferred from statements concerning respon-
sibilities of other non-state entities owed to states,173 as highlighted in particular in the
1999 UN ‘Declaration on the Right and Responsibility of Individuals, Groups and Organs
of Society to Promote and Protect Universally Recognized Human Rights and Funda-
mental Freedoms’.174 This Declaration points to non-state entities’ ‘responsibility in
… promoting human rights… and contributing to the promotion and advancement of
democratic societies, institutions and processes’,175 where the latter are required for
states to be able to implement their human rights obligations – including their antici-
pation duties under the HRS – in the first place.

Since responsibilities for human rights do not depend on the exercise of (human
rights) jurisdiction, grounds for allocating them to specific bearers must be identified.
Among them are capacity (which can include expertise, knowledge and power176),
outcome, causality, harm, benefit or special ties.177 When it comes to anticipation
responsibilities under the HRS, international organisations engaged in science, epistemic
communities actively involved in scientific processes (including those institutionalised in
universities or other research organisations) and corporations relying on scientific
research are among the prominent responsibility-bearers.

The CESCR remains largely silent about the legal basis for responsibilities for human
rights in general and for anticipation responsibilities for the HRS in particular. Art.2(1)
ICESCR can be identified as the legal basis for responsibilities for human rights of states
that do not exercise jurisdiction,178 and Art.15(4) ICESCR for their anticipation respon-
sibilities for the HRS. For international organisations, such responsibilities can derive
from their constitutive instruments or international agreements to which they are
parties as well as customary IHRL.179 When it comes to the WHO, for instance, both
the references to human rights and in particular the right to health in its Constitution180

and references to human rights in the IHR181 can be seen as legal bases for responsibil-
ities for the human right to health and the HRS, as can emerging customary IHRL
addressing international organisations.182 The latter may also address other non-state
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responsibility-bearers,183 though open questions remain as to what counts as state prac-
tice and opinio iuris in this context which cannot be examined here further. In addition,
(mostly non-binding) declarations exist which specify responsibilities for different
human rights addressing various state184 and non-state185 actors in different contexts.
The legal weight/degree of normativity of various responsibilities for human rights,
including anticipatory responsibilities for the HRS, can vary, depending also on the
extent to which they have been concretised and are thus sufficiently precise and foresee-
able for respective responsibility-bearers. There is, however, no tailored institutional
framework as of yet through which anticipatory responsibilities for the HRS might be
specified and allocated to the various responsibility-bearers, especially no international
institutional framework.186

5. Sketching the public institutional framework

The discussion now moves to the institutional questions: What domestic and inter-
national institutions187 are states parties to the ICESCR obliged to set up so that they
can identify, specify and discharge their anticipation duties under the HRS? The
example of the in all likelihood engineered SARS-CoV-2 virus and the global response
to develop, distribute and administer investigational vaccines based on a new technology
to the world’s population to stop its spread, as well as the parallel suppression of effective
early treatment protocols is returned to with the aim to highlight the features that this
institutional framework should possibly have with the help of this concrete example.

5.1. The domestic public institutional framework

In general, human rights treaties envisage domestic democratic or democratising public
institutions for the implementation of states’ human rights duties, including the antici-
patory duties flowing from the HRS. For example, the CESCR has confirmed that the
ICESCR ‘neither requires nor precludes any particular form of government or economic
system being used as the vehicle for the steps [to be taken to implement socio-economic
rights]… , provided only that it is democratic,’188 whilst the ECtHR has long held that
‘democracy is the only political model contemplated by the
[European] Convention [on Human Rights] and, accordingly, the only one compatible
with it.’189 They have further specified that this implies the existence of a comprehensive
unitary institutional framework consisting of an elected legislature190 and an indepen-
dent judiciary,191 and that democratic institutional systems are further incorporating
various principles, such as the separation of powers,192 free elections,193 political plural-
ism194 and judicial review.195 This also points to the fact that institutions securing human
rights shall be public institutions that allow for the identification and specification of
human rights duties within the domestic context through democratic contestation and
judicial review, respecting political equality and the inherent cores of the human rights
of all members of ‘democratic societies’, and securing and controlling funding for the
implementation and enforcement of these duties.196 Private entities should be separated
from and controlled by public institutions exercising democratically-controlled public
authority. Through internal allocation in domestic (criminal or private) law adopted
by public democratic institutions, private entities can have derived obligations to
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contribute to the implementation of the HRS and other human rights (e.g. by paying
taxes or providing access to scientific knowledge) and to refrain from interfering with
their enjoyment. In addition, states may need to set up specialised public institutions
– for example an ethics council,197 research funding institutions,198 universities,199 a
medical agency, etc. – to implement the HRS in particular.

a) Domestic legislative institutions

Legislative domestic institutions shall adopt relevant domestic law conforming to the
human rights legality200 standard in terms of quality and democratic origin in order to
specify, internally allocate and implement the various anticipation duties under the
HRS discussed above. In relation to the appearance of SARS-CoV-2 and subsequent
laws and policies involving the development and promotion of some scientific research
and new technologies whilst supressing others several questions would arise. In particu-
lar: whether domestic legislatures of states that ratified the ICESCR have, through a thor-
oughgoing, transparent and open deliberative debate201 assessed both the risks of real
and immediate harm and opportunities for real and immediate benefits of GoF-research
with SARS-CoV viruses, the strong promotion of research, development and large scale
administration of investigational vaccines based on novel mRNA/DNA technologies and
the suppression of early treatment protocols for Covid-19 developed by community
doctors around the world, and adopted relevant legislation to promote real and immedi-
ate benefits and prevent real and immediate harm.

Concerning GoF research with SARS-CoV, a strict legal prohibition would be in line
with a good faith interpretation of Art.1 of the 1972 BWC.202 Given the harm that was
caused by the likely release of the engineered SARS-CoV-2 virus from a research labora-
tory, it is clear that this harm is real and immediate; and that the harm from another lab-
oratory-generated virus resulting from GoF-research can be immense and the risk of
such harm occurring high, justifying a strict prohibition of GoF-research with viruses
in domestic law. Moreover, given the global harm from GoF-research, collective duties
on states arise to globally coordinate and co-specify such a prohibition and its implemen-
tation and enforcement.203 Coordination could happen inter alia by strengthening and
possibly reforming international institutions like the Implementation Support Unit for
the BWC, operating within the UN Office for Disarmament Affairs;204 and ensuring
that coordination and co-specification encompasses states’ anticipation duties to
protect, i.e. duties that make sure that military and security actors, including private mili-
tary and security companies, do not engage in risky and harmful GoF-research.

Concerning the legal and political suppression of early treatment protocols with
repurposed drugs in many countries, even though these repurposed drugs appear safe
and effective against the Covid-19 illness205 and thus involve very limited and well deli-
neated adverse effects that are manageable in individual cases,206 questions arise as to
why they allegedly have nonetheless been assessed as too risky, and why benefits have
not been recognised and promoted by domestic law and policy. The latter included in
many countries the suppression of the sharing of relevant scientific and medical knowl-
edge generated by doctors working at local level all around the world.

Concerning the promotion of investigational vaccines, in line with the CESCR’s pro-
posal on how to proceed in ‘controversial cases’ characterised by high degrees of
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uncertainty and disagreement, though unlikely, it is not a priori excluded that despite the
low average IFR of Covid-19 and the fact that effective and safe early treatment through
repurposed drugs is available, legislation is adopted enabling first of all public investment
into the development of vaccines based on novel mRNA/DNA technology. And second,
legislation permitting the subsequent distribution and administration of investigational
vaccines might be embraced. Such decisions would reflect the possible willingness of a
(democratic) majority to accept both the associated potential severe harm and a high
degree of risks of such harm associated with the mass administration of such investiga-
tional medicinal products in a situation of an alleged health emergency. However,
decisions must indeed be taken a) as a result of an ‘informed, transparent and participa-
tory public deliberation’207 involving and taking account of both everyone’s equal HRS
and other human rights. Moreover, if b) the risks of real and immediate harm are recog-
nised the due diligence standard of conduct would require that further safeguards are
legislated for to monitor the risks of real and immediate harm, inform about, and
clearly limit and, as far as possible, prevent them.208 Existing legislation already safe-
guarding against (risks of) harm of newly developed medicinal products would need
to be very carefully applied to the distribution and administration of the investigational
Covid-19 vaccines, in particular when clinical trials have not been finished due to an
alleged health emergency.

In regard to a) the democratic decision-making process would require full transpar-
ency and a thorough examination and discussion of all available data, information and
knowledge, including those held by universities, domestic medical agencies or public
health institutes, private actors like pharmaceutical companies,209 PPPs and international
organisations like the WHO and the EU, and in particular their relevant specialised tech-
nical committees. Among them are for example the WHO’s technical Advisory Commit-
tee for Emergency Use Listing (TAG-EUL) making the decisions to grant EULs,210 and
EMA’s Committee for Medicinal Products for Human Use (CHMP) making scientific
recommendations to grant conditional and full marketing authorisations.211 Similarly,
recommendations coming from these organisations or specialised domestic institutions,
e.g. WHO recommendations to vaccinate a certain percentage of the population by a
specific date,212 should be discussed, legislated for and implemented in light of local pre-
ferences concerning the severity of harm and degree of risk of such harm occurring that a
specific ‘democratic society’ is willing to accept; and recommendations violating IHRL, in
particular the inherent core of the HRS or of other human rights, should not be
implemented. Among such recommendations would for example be recommendations
to supress, ‘pre- and de-bunk’ or censor alleged medical ‘mis- or disinformation’ as
defined by the WHO,213 stifling results-open scientific (and medical) debate, including
about risks of real and immediate harm; coercing, enticing or otherwise pressurising
individuals into taking investigational EUL vaccines in violation of informed consent,
the HRS and other human rights; or following WHO’s recommendation to advertise
the products as ‘safe and effective’ when the full clinical trials can no longer be
finished, and clear safety signals are present.214 Open and fully transparent parliamentary
debates must, of course, also take account of considerations other than the data derived
from limited clinical trials, such as financial, economic, cultural, religious, ethical or
social considerations, and the general disease burden within a society. This guards
against the danger that (risks of) harm and (opportunities for) benefits of science and

454 A. MÜLLER



the ways to diligently address the harms and promote the benefits are exclusively evalu-
ated scientifically by scientists (or ‘experts’) themselves – a danger that should be guarded
against to prevent the further ‘technocratisation’ of decision-making processes that may
lead to one-sided decisions and replace other modes of (normative) reason giving.215

Regarding b) (and related to a)), in line with state anticipation duties outlined above,
scientific freedom to investigate and research alternatives to mRNA/DNA-based vaccines
should be upheld by law and in practice, as should freedom of expression and the right to
receive and impart scientific information on the mRNA/DNA-based vaccines and any
other research activities. This would entail also general legislation requiring public and
private entities conducting scientific or medical research to publish the results of clinical
trials, including all details on negative outcomes; and to ensure that these results are not
manipulated. Such practices by e.g. pharmaceutical corporations undermine both the
general openness of science as a participatory process and the ability to evaluate and
understand harm and risks of harm connected to various scientific or medical research
and its outcomes.216 Openness and publication should be the norm, even if the research
is conducted for profit and thus commercial secrets may be involved; or even if the
research is conducted in the context of a health emergency. Moreover, the stringent pro-
tection of prior free and informed consent of participants in scientific or medical research
as well as of other routine ethics approval procedures for scientific research projects must
be upheld by law to prevent real and immediate harm to individuals. Legislation would
need to ensure that careful monitoring of known and unknown short- and long-term
harm and risks associated with the administration of a novel investigational medical
product is conducted by a specialised domestic agency, e.g. a medical regulator. Last
but not least, to effectively protect against harm, states would need to coordinate the
implementation and enforcement of the mentioned duties to ensure the enjoyment of
science as a communal (public) good.

b) Specialised domestic institutions

Specialised domestic institutions are required to enable states to implement their antici-
pation duties under the HRS too. They should be set up through legislation adopted by a
legislature, but their further self-regulation on the conduct of science as a participative
and communal endeavour should be encouraged, including around the anticipation of
the (risks of) harm of the scientific research they are engaged in and the prevention or
mitigation of such (risks of) harm. Independence and self-regulation of specialised insti-
tutions will contribute to upholding scientific freedom, and promote transparency,
enabling such agencies and institutions to also inform above-mentioned thorough,
open, deliberative debates through (democratic) public institutions – be they parlia-
ments, courts or executive institutions – around the (risks of) harm and (opportunities
for) benefits of scientific endeavours.

For the context of our example, a medical agency (and/or universities or other
research institutions) would need to closely examine and evaluate relevant data from
clinical trials held by third parties and potentially conduct their own studies and
collect their own data on the safety and effectiveness of new medical products, and
inter alia inform democratic deliberation processes. They would also need to have a
mandate to monitor and investigate adverse effects of newly introduced medical
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products, in particular when they are investigational, based on new technologies and
authorised on the basis of an emergency procedure, e.g. by setting up a system to this
effect, and to define clear thresholds as to when warnings must be issued and/or a
novel medical product or technology must be barred from further distribution and
administration. There are indications that e.g. the VEARS system set up by the US
medical regulators CDC and FDA has so far not been used with regard to monitoring
of the adverse effects reported in connection with the Covid-19 vaccines.217 Given the
fact that international institutions are involved in the monitoring of adverse effects
too, domestic agencies should be empowered to cooperate and coordinate with and
through these institutions, including by obliging them to critically evaluate the data
collected through their databases like VigiAccess at WHO and EudraVigilance at EMA.
At the same time, a medical agency should also engage with and evaluate data
and reports from local doctors developing effective early treatment protocols using
re-purposed drugs – as these doctors may also be considered to engage in the open-
ended, participatory and communal process of science within their area of (medical)
expertise218 – and promote any less harmful and less risky alternative to the large-
scale administration of investigational Covid-19 vaccines.

More generally, domestic medical agencies need to be given all relevant competencies
and adequate public funding to independently support the legislature, executive auth-
orities and the judiciary to protect against real and immediate harm (or risks thereof)
from investigational Covid-19 vaccines, as well as any other novel medical product devel-
oped, distributed and applied to the population. Other special domestic institutions, such
as an ethics council or a public research funding agency might also be required to secure
the HRS.

c) Judiciary

The domestic institutional framework also importantly comprises an independent judi-
ciary which can offer an effective remedy to those whose HRS has been violated.219 This
includes violations of the right to be protected against the harm caused by investigational
Covid-19 vaccines. Though not spelt out explicitly by the CESCR General Comment 25,
to ensure that the judiciary can indeed offer an effective remedy for violations, legislative
and executive authorities must give the judiciary sufficiently broad competences to
review relevant decisions by public authorities, universities, PPPs and private entities,
including pharmaceutical corporations, and, as much as possible, by international organ-
isations. All forms of undue obstacles, e.g. in form of broad immunities, strong protec-
tion of commercial secrets and interests that undermine access to relevant information,
limitations to hearing independent expert witnesses on scientific evidence as well as on
other relevant financial, economic, cultural, religious, ethical or social considerations,
etc., or problems of non-compliance with judgments, must be removed so that individ-
uals can indeed enjoy effective judicial remedies for violations of the HRS as a matter of
fact. This is all the more important because remedies offered at the international level via
UN treaty bodies (i.e. the CESCR), remain very limited,220 in particular when inter-
national organisations and multinational corporations are involved, and any decisions
remain difficult to enforce.
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d) Upholding the public – private divide in the domestic institutional set-up

The institutional set-up sketched out above must be public to ensure the protection of
science as a communal public good. This becomes particularly important against the
background of the current dominance of powerful private actors in the field of science
and scientific research amounting to a de facto privatisation of most parts of the scientific
enterprise, including the scientific enterprise around the investigational Covid-19
vaccines.

States’ anticipatory duties under the HRS and broader duties to secure freedom of
science and the conduct of disinterested, results-open science implies that the indepen-
dence of researchers, scientists and science publishers must be secured through legis-
lation and the provision of public funding that is unconditional in that it does not
push scientists and researchers towards coming to pre-determined results or focus
only on specific topics or research areas. For the same reason, public funding is also
required for specialised institutions discussed above, e.g. medical agencies, ethics coun-
cils, universities and other research institutions. The dominance of pharmaceutical
industry funding221 and funding provided by philanthropic entities like the BMGF
(and its Vaccine Alliance Gavi)222 and the Wellcome Trust (which are both highly inter-
connected with the pharmaceutical industry223), in particular in the area of medical
research, scientific publishing and even media reporting,224 should be critically examined
in this context, as well as the fact that domestic medical regulators are in large parts
funded by the industry and these entities too.225 In addition, the appearance of more
and more PPPs in which the public and the private are blurred,226 as well as phenomena
like excessive lobbying,227 astroturfing228 and even regulatory capture229 of (formally)
public legislatures, medical regulators and executive authorities,230 must be addressed.
Arguments made that the increasingly aggressive work of lobbyists and the dispropor-
tionate influence of often globally acting profit-seeking corporations or philanthropic
organisations is incompatible with the effective protection of the HRS (and human
rights in general) including the democratic (public) control of the scientific enterprise
should be discussed openly.231 Such developments are also the result of the general
trend of the systematic privatisation of activities traditionally performed by (democratic)
state institutions that led to an erosion of public (state) authority.232

The blurring of the public and the private is furthermore present in the frequent
exchange of personnel between (public) medical agencies, the big philanthropic organi-
sations and the pharmaceutical industry,233 and the numerous ‘independent’ experts
whose work might be funded by the industry and/or the BMGF and the Wellcome
Trust. In such cases, requiring mere public declarations of conflicts of interests234

might not be enough to ensure that specialised medical agencies, universities and
research institutions are clearly able to protect against the harm of science and
promote its benefits, and to enjoy scientific freedom.

Standards for independence of various specialised domestic institutions informed by
the HRS could be developed further by domestic courts and the CESCR through engage-
ment with state parties to the ICESCR, e.g. via the state reporting and individual com-
plaint procedures. IHRL standards developed on judicial independence which ensure
independence of courts from both private entities and other state institutions (including
financial independence) to make sure that the judiciary acts in the public interest
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protecting human rights, equality and democracy,235 could potentially inspire the devel-
opments of such standards.

5.2. The international public institutional framework

States should set up international public institutions in order to coordinate the (internal)
specification of their anticipation duties as well as their implementation and enforce-
ment, in particular in cases where, due to the transboundary or global nature of the
potential benefits and/or the (risks of) harm of science can be promoted and/or pre-
vented or mitigated indeed only through global co-specification of (internal) state
duties and their coordinated implementation.236 In addition, international cooperation
and coordination through international institutions may be required for combining
resources, bundling expertise and sharing burdens of implementing states’ collective
anticipatory duties under the HRS. At the same time, international institutions can
become bearers of (anticipatory) responsibilities for the HRS.

As indicated above, given the highly likely laboratory origin of SARS-CoV-2, there
should be widespread agreement among democratic (or democratising) states and
their domestic legislatures that the severity of potential harm and the degree of risk of
harm of GoF-research involving SARS-CoV (and other) viruses are very high. This agree-
ment is expressed in the 1972 BWC, though it should be further strengthened through
additional clarification of Art.1(1) BWC.237 Coordination and co-specification of
(internal) state duties could happen inter alia through the Implementation Support
Unit for the BWC, operating within the UN Office for Disarmament Affairs.238 Strength-
ening the Support Unit and possibly transforming it into an organisation with verifica-
tion and redress capacities modelled on the Organisation for the Prohibition of Chemical
Weapons (OPWC), the implementing body of the Chemical Weapons Convention
(CWC),239 could be helpful to secure a prohibition of GoF-research globally. At the
same time, anticipatory responsibilities for the HRS – in particular for supporting
states of jurisdiction in their activities to protect against the harm of GoF-research –
would lie with the Support Unit (or a reformed version of it), based on its capacities
and in particular its expertise, knowledge and powers. Such anticipatory responsibilities
could be specified in a revised BWC.

International cooperation and coordination, including the co-specification of (dom-
estic) anticipation duties and their implementation through international organisations
becomes much more difficult when there is no agreement among democratic states as to
the potential benefits and (risks of) harm deriving from a particular scientific research
project and / or its applications, but if promoting benefits and protecting against (risks
of) harm nonetheless requires such cooperation and coordination for these benefits to
materialise and (risks of) harm to be prevented or mitigated. This is aggravated in a situ-
ation where existing international organisations – for example the WHO concerned with
questions of medical science in relation to global health problems – does not ‘work along
egalitarian lines’ and is not ‘sufficiently participative’240 to ensure the equal enjoyment of
the HRS of all people and is no longer a public international organisation. The example of
the WHO’s strong promotion of investigational Covid-19 vaccines and the parallel sup-
pression of early treatment protocols are an example of the dysfunction of the current
international institutional framework. Nonetheless, due to its mandate, expertise and
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power set out in its Constitution,241 the WHO would have anticipatory responsibilities
for the HRS in the area of medical science and research.242

In principle, given that WHO lacks the democratic legitimacy of domestic institutions
which are (or at least should strive to be) able to carefully balance the preferences of the
equal members of a ‘democratic society’ concerning the harm and risks it is willing to
take and make collective decisions accordingly, WHO will need to link back to the
decisions made at the domestic level in its member states to guide its own activities.
Such might happen to some extent through resolutions adopted by the annual World
Health Assembly held in Geneva, resulting from an open and well-informed debate
among representatives of all member states.243 However, decisions concerning PHEICs
are taken almost unilaterally244 by the WHO Director-General, possibly with the invol-
vement of an ‘expert’ Emergency Committee whose members are appointed by the
Director-General from an IHR Expert Roster,245 based on technical criteria which
remain rather vague.246 Among other, such decisions on the existence of a PHEIC
trigger WHO’s EUL programme which can lead to the worldwide distribution and
administration of unlicensed medical products as medical countermeasures rec-
ommended by the WHO to address the PHEIC. The potential harm and benefit of
these EUL-products are evaluated by a technical TAG-EUL,247 and it can be assumed
that their risk-benefit assessment is taken based on the perception specified in the
WHO’s EUL documents that societies will tolerate less certainty about the efficacy and
safety of investigational medicinal products during a PHEIC,248 and thus higher levels
of harm or risks thereof. This can raise questions as these WHO decisions may not be
in line with WHO’s anticipation responsibilities for the HRS (and potentially also for
overlapping responsibilities for the right to health and for other human rights) and
may contradict the decisions taken through democratic procedures at the domestic
level. Concerning the example of investigational Covid-19 vaccines, it might, for
example, be that in countries with young populations at very low risk from Covid-19,
accepting the high degree of short- and long-term risks of potentially severe harm of
rolling out an investigational gene-based vaccine to the entire population outweighs
the alleged benefits to allegedly limit the spread of SARS-CoV-2;249 and allocating signifi-
cant parts of a domestic health or science budget to the organisation of their roll-out
(including via Covax) may not correspond to the actual disease burden within a particu-
lar country to be addressed as a matter of priority.

Thus, decision-making procedures that work on egalitarian lines for WHO
member states and are more participatory and fully transparent, based on the input
of myriad domestic institutions would need to be established at WHO. Differentiated
approaches as to how the WHO decisions and recommendations are to be
implemented in different countries with varying levels as to the (risks of) harm of
(medical) science their ‘democratic societies’ are willing to accept would need to be
found. Moreover, as bearers of anticipation responsibilities flowing the HRS, the
WHO technical committees set up to issue EULs (TAG-EULs) for unlicenced
medical products would need to thoroughly and openly evaluate all safety and
efficacy data provided by manufacturers, or, if the accuracy of data submitted
cannot be verified, mandate and closely supervise additional clinical trials.250 Mount-
ing reports on serious deficits of the clinical trials conducted by some of the Covid-19
vaccine manufacturers indicate that both WHO’s TAG-EULs and Strategic Advisory
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Group of Experts on Immunization (SAGE)251 may have failed to do so in the process
of issuing EULs for the unlicensed products.

Once WHO recommends a certain course of action based on the outcome of a
(reformed) decision-making procedure and actively promotes and distributes investiga-
tional medical products based on new technologies, monitoring and alerting to harmful
adverse effects should arguably also be among WHO’s tasks complying with its antici-
pation responsibilities to mitigate real and immediate harm under the HRS. This
should also include removal of EUL products, should it appear that their harm violates
the minimum core content of the HRS and/or other overlapping human rights. Through
such activities the WHO could indeed enable and support states to coordinate the
implementation of their own anticipation duties. States lacking the capacities and
resources for setting up sophisticated reporting and evaluation systems for adverse
effects of novel WHO-recommended EUL products could indeed rely on such a
system run by the WHO (like the VigiAccess database), and safety signals detected
through domestic or regional systems like the US’ VEARS or the EMA’s EudraVigilance
could, through cooperation, be amplified, distributed and reacted upon more promptly
and effectively. However, even though the WHO announces on its website on Covid-19
vaccine safety that it ‘supports work with vaccine manufacturers, health officials in each
country and other partners to monitor for any safety concerns on an ongoing basis’,252 it
is not clear what safety signals are required before it recommends pausing or stopping the
distribution and administration of an EUL product and/or withdraws its EUL – a safety
signal on which also the WHO’s Global Advisory Committee on Vaccine Safety
(GACVS) can act in a foreseeable and reliable fashion. It does not appear that such
thresholds have been defined in the WHO’s publicly available documents so far,253

nor is it clear how GACVS utilises the reports in VigiAccess. Considering the high
numbers of reports on adverse events in VigiAccess, VEARS and EudraVigilance254 con-
cerning the investigative Covid-19 vaccines, it appears that thresholds relied on in earlier
mass vaccination campaigns are no longer valid. For example, in 1979 a vaccination cam-
paign covering almost 25% of the US population at the time (about 45 million US citi-
zens) against swine flu in the US was discontinued after 25 deaths and 362 serious
neurological disorders were reported after vaccination.255

The WHO should also assist states in co-specifying and coordinating the implemen-
tation of duties relating to the protection and promotion of scientific freedom and open
scientific debates in the medical field, and, given its expertise and power, WHO will argu-
ably have a responsibility for the HRS in this area too. As argued above, such debates
enable the understanding of potential benefits and harm of (medical) science in the
first place, in particular when the development, distribution and administration of
novel medical products is involved where the scope of the benefits and the severity of
potential harm and degree of risk of harm remain uncertain. The WHO’s ‘infodemic
management’ programme appears to contradict its responsibilities for the HRS in this
area, undermining states’ ability to comply with their anticipation duties. ‘Infodemic
management’ coordinated during the Covid-19 pandemic by the WHO prevented and
continues to prevent an open and thorough scientific debate on many aspects of the
WHO’s and its member states’ response to SARS-CoV-2.256 Alternative WHO mechan-
isms through which scientists, medical doctors and the interested public could indeed
have an open scientific discussion about known and unknown harm (and risks
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thereof) of novel medical products and on-going alternative scientific and medical
research – digitally or via in person meetings – should be established, replacing the ‘info-
demic management’ programme.

Last but not least, as with domestic institutions set up to ensure the specification of
anticipation duties under the HRS and their implementation, the international insti-
tutions must be public institutions. WHO’s funding structure and its ever-increasing
reliance on PPPs to determine its work priorities and their delivery raise questions in
this regard,257 including in the area of granting EULs for investigational medical pro-
ducts. Member states’ contributions, in particular to the non-earmarked budget,
shrank continuously over the years, with private actors such as the BMGF and Gavi
among the biggest contributors to WHO’s 2020–23 budgets; and pharmaceutical compa-
nies also among the contributors.258 As indicated: BMGF, Gavi and the Wellcome Trust
are highly intertwined with the pharmaceutical industry.259 Gavi is an observer in many
WHO technical committees, including for example in SAGE260 and GACVS,261 and –
despite being structured as a PPP – has been granted privileges and immunities in
2009.262 Against the background of WHO industry-bias during the 2009 Swine Flu pan-
demic,263 these developments must be evaluated critically if the HRS is to be realised in
the medical-scientific field with the support of the WHO.

6. Concluding remarks

This piece made an initial attempt to sketch the domestic and international institutional
framework that states shall set up to implement their anticipatory duties flowing from the
HRS and, at the same time, enable international institutions to comply with their antici-
patory responsibilities for the HRS. The example of the scientific response to the appear-
ance of SARS-CoV-2 in late 2019 has been used to concretise this framework including
by highlighting the shortcomings of the current framework.

Building on the understanding of science as a communal and open-ended endeavour
of knowledge seeking in which everyone has a right to participate, to benefit from and to
be protected against harm arising from it, as well as the importance of scientific freedom,
the piece elaborated on states’ duties under the HRS to anticipate both the benefits and
harm of science, and to promote the former and protect against the latter with reasonable
care (due diligence). These duties encompass more positive duties to ‘protect’ and to
‘fulfil’ as well as more negative duties to ‘respect’. Their exact shape must be determined
in context, taking account of many aspects, e.g. the severity of potential harm and the
degree of risk of harm, the size of expected benefits and the likelihood of them to materi-
alise, the availability of resources, the (collective) social, cultural, religious, economic or
financial preferences that a certain ‘democratic society’ has and the control that the
respective state institutions of jurisdiction as anticipation duty-bearers have over (oppor-
tunities for) benefits and (risks of) harm of science. The specification of anticipation
duties shall be done through informed democratic (participative) processes, respecting
the political equality of all members of ‘democratic societies’ and the cores of their
human rights. They may, however, also involve the expertise of specialised domestic
institutions.

Domestic and international institutions are thus required to (co-)specify anticipatory
duties under the HRS and coordinate their implementation. Domestic public

THE INTERNATIONAL JOURNAL OF HUMAN RIGHTS 461



institutions, in particular legislatures, remain key here, as they can indeed exercise demo-
cratic control over and shape the domestic communal scientific endeavour including the
promotion of its benefits and the protection against harm resulting from it along egali-
tarian lines. Of course, an independent judiciary and domestic specialised public insti-
tutions, e.g. a medical agency, a science funding institution, an ethics council, etc. are
also required to carefully identify, determine and secure the anticipation duties under
the HRS. The example of GoF-research with SARS-CoV viruses, the large-scale roll-
out of investigational vaccines and the suppression of effective early treatment protocols
for Covid-19 and the harm this has caused illustrated however that even at domestic level,
the institutional framework in many countries has been unable to comply with its antici-
pation duties under the HRS. A significant problem in this context is the general priva-
tised and commercialised character of the current scientific enterprise which leads to a
situation in which domestic institutions do no longer have access to all relevant knowl-
edge, data and expertise to openly debate and assess the benefits and harm of science and
to allocate sufficient public resources to fund results-open scientific projects. Moreover,
the public – private divide is threatened by excessive lobbying, astroturfing and regulat-
ory capture of (formally) public institutions, as well as the extensive reliance on PPPs or
the outright privatisation of scientific processes and activities. Efforts towards ensuring
true democratic control over public institutions, going beyond the requirement that
single persons must declare their conflicts of interests should be taken to secure the
HRS institutionally at the domestic level. In addition, more research is needed to
clarify the best modes of interaction between independent specialised domestic
(science) institutions like universities, research institutions and medical agencies on
the one hand and legislatures, executive authorities and judiciaries on the other hand
in order to indeed secure the effective prevention or mitigation of (risks of) harm and
the promotion of (opportunities for) benefits of science in line with the (local) prefer-
ences of the respective democratic societies represented in, and acting through, these
institutions.

The analysis then revealed that the problems are aggravated at the level of inter-
national institutions which should, in principle, enable states to co-specify their dom-
estic anticipation duties under the HRS and to coordinate their implementation. This is
essential when protection against (risk of) harm and promotion of (opportunities for)
benefits of science is possible only through such cooperation and coordination due to
the global nature of the harm and benefit, and, more generally, due to the communal
character of science underlying the HRS. To effectively comply with their anticipatory
responsibilities for the HRS, international institutions would need to work along ega-
litarian lines too. At the very least, this would mean that decisions taken by inter-
national institutions on the promotion of some scientific innovations and the
suppression of others are linked to the decisions taken by democratic states, and that
these international institutions clearly remain public institutions. However, further
institutional innovation is called for.

Future research should thus engage in more detail with the question of international
institutional design in particular, ensuring that these institutions are public institutions,
work with respect for the sovereign equality of all states, offer additional opportunities for
public participation and genuinely promote scientific freedom, the openness of science
and its benefits, and protect against its harm. This is essential to secure the HRS with
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science as a (global) communal endeavour that leads humanity to use science and its
applications with discernment.
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emergency-committee.

43. For details on these measures see Behrendt/Müller, ‘Do we Need’, section B.3; and
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https://disinformationchronicle.substack.com/p/the-journal-vaccine-publishes-study.

50. WHO, Covid-19 Advice for the Public: Getting Vaccinated, 13 April 2022, https://www.
who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines/advice: ‘It is still
possible to get COVID-19 and spread it to others after being vaccinated, so continue to
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51. Piero Olliearo et al., ‘Covid-19 Vaccine Efficacy and Effectiveness – The Elephant (Not) in
the Room’, Lancet Microbe 7, no.2 (2021): e279.

52. Especially those by BioNTech/Pfizer and Moderna, see e.g. Peter Doshi, ‘Will Covid-Vac-
cines Save Lives? Current Trials are not Designed to Tell Us’, British Medical Journal 371
(2020): m4037; Peter Doshi, ‘Pfizer and Moderna’s “95% Effective” Vaccines – We Need
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Pfizer and Modern’s “95% Effective” Vaccines – We Need more Details and the Raw Data’
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(2022), https://dailyclout.io/product/war-room-dailyclout-pfizer-documents-analysis-
volunteers-reports/.

53. Vaccine Adverse Event Reporting System (VAERS), https://vears.hhs.gov. Current and
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State Obligations’, 372–3; and Jessica Wyndham and Margaret Weigers Vitullo, ‘The
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tural Rights’, Nordic Journal of Human Rights 38, no.3 (2020): 221; and Tara Smith,
‘Understanding the Nature and Scope of the Right to Science through the Travaux Prepar-
atoires of the Universal Declaration on Human Rights and the International Covenant on
Economic, Social and Cultural Rights’, International Journal of Human Rights 24, no. 8,
(2020): 1156.

77. Smith, ‘Evaluating General Comment 25’, 226–9.
78. Beiter, ‘Where Have All the Freedoms Gone?’, 250–5.
79. Ibid., 240.

THE INTERNATIONAL JOURNAL OF HUMAN RIGHTS 469
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general trend to argue that a ‘human-rights-compliant regulatory regime can be transferred
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ABSTRACT
How can scientists assist society and contribute to international
policymaking – and just as crucially, how can society engage with
and shape science? What will it take to make modern science
diplomacy for the Anthropocene successful so that the benefits
of science are furthered and its risks and harms, as far as possible,
prevented?

In this article, we explore the relevance and usefulness of three
areas of study to these questions: science diplomacy, the human
right to science, and anticipation in the context of scientific and
technological developments. We argue that a hitherto
underappreciated aspect of science diplomacy – diplomacy
(with)in science – has significant potential to complement
anticipatory approaches such as the Geneva Science and
Diplomacy Anticipator’s (GESDA’s) by furthering the same goals:
ameliorating the negative impacts of scientific and technological
developments and facilitating their benefits. We relate the
concept of diplomacy (with)in science to the normative
framework of the right to science under international human
rights law and develop and motivate it further by illustrating two
potential areas for its application.
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Nothing anticipates the risks and benefits of science and technology quite as intriguingly
as science fiction – especially when it is done as expertly as in The Ministry for the Future
by Kim Stanley Robinson.1 Set in the near-future, the novel interweaves factual details of
global warming with fictional stories of the scientists, economists, and diplomats who
attempt to overcome the extraordinary challenges humanity faces in the Anthropocene.
As it opens, ‘it is getting hotter.’2 At the 29th Conference of the Parties (COP) to the Paris
Agreement Under the United Nations Framework Convention on Climate Change in
2023, delegates react by creating a new agency or subsidiary body with permanent
duties to be placed in Zurich, Switzerland. They task this agency, nicknamed ‘the Min-
istry for the Future’ by members of the press, with representing the interests of future
generations ‘whose rights, as defined in the Universal Declaration of Human Rights,
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are as valid as our own’ and with promoting the legal standing and physical protection of
‘all living creatures present and future who cannot speak for themselves.’3

The new Ministry is headed by Irish lawyer and diplomat Mary Murphy and staffed
with scientists, economists, lawyers, and political scientists – or what Robinson calls
‘scientific politicians’ and ‘politicized scientists.’4 From the very beginning, the ‘nat cat’
(natural catastrophes) group offers a ‘flood of suggestions’; indeed, ‘you could literally
fill a medium-sized encyclopedia with the good new projects already invented and
waiting to scale.’5 These projects span from carbon-negative agriculture, direct air
capture of CO2, landscape restoration and habitat corridors to a new kind of currency,
blockchained carbon coins, as well as open source instruments that protect people’s
private data by using quantum encryption.

The scientific inventions and technology are there, available to be used at a moment’s
notice, but it takes all the (science) diplomacy Mary and her staff can muster to get the
attention of the world’s politicians, bankers, and financiers. In the end, however, they are
successful beyond their wildest hopes. When Mary is about to retire, she participates in
the 58th COP meeting of the Paris Agreement signatories in 2053. At this point, as she
proudly observes, many of her staff’s suggestions have been carried out in practice, and
the worst climate change catastrophes have been averted.

Robinson has the two COP meetings – COP 29 and COP 58 – bookend The Ministry
for the Future. What is especially interesting for our purposes is his belief in the rule of
law and human rights, and in the U.N. system as a necessary framework for science in the
service of the global public good – that is, for the scientific and technological progress
needed to counter climate change for the benefit of everyone.6

In terms of genre, The Ministry for the Future is clearly closer to a utopian than to a
dystopian scifi novel. It may be a stretch to label it a science diplomacy novel, but the
questions asked and attempted answered by Robinson bear a striking resemblance to
the ones we would like to discuss in this article: How can scientists assist society and con-
tribute to international policymaking – and just as crucially, how can society engage with
and shape science? What will it take to make modern science diplomacy for the Anthro-
pocene successful so that the benefits of science are furthered and its risks and harms, as
far as possible, prevented?

In what follows, we explore the relevance and usefulness of three areas of study to
these questions: science diplomacy, the human right to science, and anticipation in the
context of scientific and technological developments. In this context, ‘anticipation’ embo-
dies the imperative to foresee and control potential harms by identifying risks, managing
and containing them, and even holding entities accountable for not doing so. With the
surge of dual-use technologies and scientific practices that can both benefit and poten-
tially harm humanity, the necessity to anticipate not just the risks but also the opportu-
nities presented by science has grown significantly.

Science diplomacy refers to a set of practices and areas of academic study concerned
with the use and exchange of science and technology for purposes which may include,
but are broader than, scientific discovery.7 Though interactions between science, scien-
tists, diplomats, and diplomacy have long taken place, science diplomacy as an area of
academic interest is a relatively recent field. Unlike traditional diplomacy, science diplo-
macy practitioners may or may not be agents of the state, with contributors ranging from
science advisors to diplomats and scholars.8 As a result, ‘science diplomacy’ is an
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umbrella term used to refer to various intersections between science, policy, and inter-
national relations,9 areas which greatly impact one another.10

One aspect of science diplomacy focuses on the role of science and scientists in further-
ing national or cross-border interests.11 What especially concerns us in this article is a
second aspect of science diplomacy, namely the use and exchange of science and scientists
to address issues that are international or global in scope.12 Given the global impact of
modern science and technology, many areas of contemporary science diplomacy seek to
address issues in which science, technology, and scientists themselves play crucial roles.
Climate change and global public health are good examples of this. As Peter Gluckman
points out, attempts such as those by the Geneva Science and Diplomacy Anticipator
(GESDA) to anticipate societal, including geopolitical, impacts of developments in
science and technology are especially relevant to this sense of science diplomacy.13

We argue that a hitherto underappreciated aspect of science diplomacy – diplomacy
(with)in science – has significant potential to complement anticipatory approaches such
as GESDA’s by furthering the same goals: ameliorating the negative impacts of scientific
and technological developments and facilitating their benefits. In Section I below, we
provide an overview of science diplomacy and develop our notion of diplomacy
(with)in science. Section II relates diplomacy (with)in science to the normative frame-
work of the human right to science, as outlined in both Article 27 in the 1948 Universal
Declaration of Human Rights (UDHR) and Article 15 of the 1966 International Covenant
on Economic, Social and Cultural Rights (ICESCR).

In the final Section III, we provide two case studies exemplifying how a right to
science-based diplomacy (with)in science may complement the goals of anticipation.
One of these concerns blockchain and decentralised science, which arguably facilitate
participation in scientific processes and ensure that rights- and stakeholders are heard
in practice. The other discusses the requirement of Article 4 ICESCR that the
common good be taken into account in decision-making concerning science, its devel-
opment and diffusion, and its applications.

Throughout, excerpts from Robinson’s The Ministry for the Future will help us intro-
duce and touch upon issues of special relevance.

Science diplomacy: as open as possible, as closed as necessary

The kind of science diplomacy that Mary and her team at the Ministry for the Future
engage in is not new. The British Royal Society, for example, employed an ‘Assistant
to the Secretaries for Foreign Correspondence’ as early as 1723,14 and science as a
valued part of cultural exchange dates to antiquity.15

During the twentieth century, scientists became increasingly involved in political and
diplomatic matters and research outcomes, but also science itself as a process and way of
communicating was used to further specific power interests.16 One prominent and out-
spoken twentieth-century scientist to realise that the tools, techniques and tactics of
foreign policy need to adapt to a world of increasing scientific and technical complexity
was the Danish physicist and Nobel Prize winner Niels Bohr.17 The only way to curtail
the post-war nuclear danger and to maximise benefits from recent scientific and techno-
logical breakthroughs, he argued, was to share science and technology across both geo-
graphical and academic borders.18 With increasing tensions between the U.S. and China
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and the recent outbreak of war in the Ukraine, Bohr’s ideas are as timely as ever. As a
prerequisite for peace, openness needs, as Bohr saw it, to be promoted and scientists
can and should play a part in this process.

In the twenty-first century, several of the defining challenges – from climate change
and global pandemics such as COVID-19 to food security, poverty reduction, and
nuclear disarmament – have scientific dimensions. As recognised in a recent German
government Strategy Paper, these challenges call for ‘international responses.’19 This
means that even issues normally considered to belong within a foreign and security
policy framework must now ‘be examined under the microscope of international scien-
tific discourse and subjected to any criticisms that may result.’20 For these and other
reasons, the EU wants to play an increasingly active and visible role in international
science diplomacy.21 The European Commission has made open access to research
data applicable by default in European funding schemes but has also recognised that
there may be good reasons to keep certain research results closed. Encouraging sound
research and data management means finding the right balance between ‘as open as poss-
ible’ and ‘as closed as necessary.’22

Recent UN instruments, originating from different UN bodies – the 2030 Agenda on
Sustainable Development, the 2017 UNESCO Recommendation on Science and Scientific
Researchers, and the CESCR’s 2020 General Comment No. 25 on Science – recognise the
important role of scientists in helping to lay the foundation for a peaceful and sustainable
world. According to the latter two of these instruments, scientists can do so by collabor-
ating broadly with citizen scientists and colleagues in other fields; engaging with legis-
lators and policymakers to help base policies on evidence; as well as by paying due
regard to the intellectual autonomy of scientists, their scientific freedom, and the
ethical implications of their research.23

This is a tall order. For many scientists, the most essential thing is to carry on with their
research – and avoid being sidetracked by or ‘wasting time’ on non-scientific issues. Yet, as
Niels Bohr and other scientists attempted to show regarding the nuclear revolution in the
mid-twentieth century, the best prerequisite for overcoming political mistrust is a sense of
shared urgency to solve critical global issues. As another Nobel laureate, biochemist Jennifer
Doudna, wrote in 2020 about the decision of the Trump administration to pull funding and
membership from theWHOduring the COVID crisis, when governments refuse to help, or
when they interfere in a negative way as the Trump administration had just done, scientists
must ‘rely on a renewed push for ‘science diplomacy’ … [to] champion education and evi-
dence-based decisions with greater public buy-in and lower political friction.’24

Science diplomacy models: strengthening science from within

In the most often used and referenced science diplomacy models, this perspective from
within or on behalf of science is missing. Collaborating with the American Association
for the Advancement of Science (AAAS), the British Royal Society in 2010 suggested
the following taxonomy, for example, which identifies three pillars of science diplomacy:

. Science in diplomacy: informing foreign policy objectives with scientific advice

. Science for diplomacy: using science cooperation to improve international relations
between countries
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. Diplomacy for science: facilitating international science cooperation.25

We suggest that a fourth pillar be added to this influential model: diplomacy (with)in
science. ‘In today’s international order, nobody really speaks up for the global knowledge
commons,’ write Jean-Claude Burgelman and Luk Van Langenhove. ‘That is precisely
what scientists could do: play the role of being the diplomatic spokespersons of the
global knowledge commons. This implies that science could be a diplomatic actor on
its own behalf.’26

Burgelman and Van Langenhove call this use of advocacy for global scientific knowl-
edge ‘diplomacy in science’ or ‘knowledge diplomacy.’ Instead of representing the inter-
ests of a state, diplomacy in science seeks to represent the interests of science by engaging
with stakeholders who are not themselves scientists, but whose support is crucial for
scientific progress, such as politicians, civil servants, and the public. This might take
the form of lobbying, of educational campaigns, or of establishing international
networks.

In addition to this outward focus – the engagement with stakeholders outside of
science – diplomacy (with)in science, as we conceive it, also has an internal dimension.
In diplomacy within science, attempts are made by both scientists and others to further
scientific progress and other interests of science by engaging with actors, institutions, or
processes within science. One example of this internally focused diplomacy (with)in
science is the effort to promote scientific progress by increasing collaboration across
scientific fields. As Gluckman puts it,

[I]t is becoming clearer that we need to find new ways of doing science, such as employing
transdisciplinary approaches – this itself is an internal form of diplomacy within science.
[…] Disciplinary silos need to be replaced by transdisciplinary approaches. The global
and indeed national good needs the humanities, social sciences, data, health and natural
sciences and technologies to cooperate. Important values are at stake, futures are at stake
and science diplomacy of a new kind within ourselves will be needed too.27

The 2017 UNESCO Recommendation also suggests the incorporation of inter-disciplin-
ary courses into the education and training of scientific researchers, with a view towards
helping them develop their skill in ‘isolating the civic and ethical implications, in issues
involving the search for new knowledge and which may at first sight seem to be of a tech-
nical nature only.’28 Detecting likely consequences, especially dangerous ones, and advo-
cating for scientific integrity within science itself means employing a transdisciplinary
approach and methodology involving the humanities and social sciences in addition to
the natural and technological sciences.

Other examples might include initiatives designed to facilitate scientific progress by
increasing access to participation in science among groups underrepresented in
science; programmes aimed at fixing known or under-researched problems and chal-
lenges in science, such as pressures and biases of the kind that have led to the reprodu-
cibility crisis;29 and the development of programmes that increase access to scientific
knowledge, data, and equipment, such as the Open Science movement.30

Facilitating diplomacy (with)in science will require efforts at securing the support of
domestic policies that strengthen scientific culture. A cornerstone of this effort is the nur-
turing and enhancement of public trust in science. In an era where misinformation is
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rampant, trust in scientific findings and processes becomes paramount. This trust is not
merely about accepting scientific results but involves understanding the rigorous meth-
odology behind them and feeling science and scientists are working on topics and using
methods that are important and acceptable to the public, even if not always straightfor-
wardly so. By treating public funding of research and development as a form of public
investment and emphasising the ethical dimensions of science and research – as noted
in the 2017 UNESCO Recommendation on Science and Scientific Researchers – we
can bolster this trust and ensure a more harmonious relationship between science and
society.

Once soundly integrated at the national policy-making level, scientific and technologi-
cal knowledge may then be used to further ‘policies for international relations’ and for
strengthening ‘capacities for science diplomacy.’31

When it comes to practical implementation, national academies of science could play
a key role. Many are already engaged in policy work concerning science, and they are well
positioned to feed into State reporting both for the Human Rights Council’s Universal
Periodic Review (UPR)32 and for the monitoring of the implementation of the 2017
UNESCO Recommendation. A more active role for national academies of science in
national reporting could be an example of potentially game-changing participation or
lobbying, as science is one of the areas to which Member States collectively have paid
the least attention in their reporting.33 The UNESCO monitoring procedure may help
raise awareness and promote international exchange, and the UPR provide platforms
with yet untapped opportunities for holding Member States accountable for their obli-
gations to ensure an enabling working environment for scientific researchers and for
furthering science as a public good, and this may eventually prove to be important to
help anticipate and prevent risky science.34

While the potential merits of diplomacy within science seem obvious, concerns might
be raised about the politicisation of science and the possibility that diplomatic agendas
might overshadow the interests of scientific inquiry. However, it is essential to point
out that diplomacy within science as we envision it here aims to bridge the gap
between science and policy-making, ensuring that scientific advancements are used for
the collective good. It does not intend to compromise the integrity of scientific research.
Nevertheless, the benefits of science diplomacy more generally will necessarily be contin-
gent on a well-structured diplomatic approach aimed at keeping the emphasis on the
‘science’ aspect of ‘science diplomacy’.

An important part of this new kind of science diplomacy thus evolves around scientific
freedom and its limits. Freedom to conduct science, to exchange information, personnel,
methods, and data, is a key scientific interest. If the safe exchange of scientists, scientific
knowledge, and technological equipment cannot be guaranteed, no scientific progress
can be made from which the public may benefit.35 Thus, promoting the freedom of
science from political, commercial, and other interference is an important task for diplo-
macy in science, that is, the external dimension of diplomacy (with)in science. But to
ensure that such freedom does indeed further methodologically and ethically sound
science, certain restrictions are necessary. While some of these are externally imposed,
others have to do with scientific responsibility (as the alternate side of scientific
freedom), and concern diplomacy within science.
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The right to science and scientific freedom under responsibility

Among the scientific solutions that turn out to work well in The Ministry for the Future is
pumping seawater out from under the big glaciers and back onto the rock beds to slow
down global warming. Before they can dedicate themselves fully to this, however, the gla-
ciologists working in Antarctica must take a scientific detour – for funding reasons.
Instead of doing what they know will work scientifically, they ‘had been following the
money, taking it where we could get it and doing what they asked us to do with it.’ As
this produces no useful results, the glaciologists know that from now on, they must let
their science lead them in order to ‘give expert advice, [and] guide the money where it
needed to go.’36

‘The freedom indispensable for scientific research and creative activity’ that is jeopar-
dised for Robinson’s glaciologists by following the money is protected under Article 15
(3) ICESCR. Without academic and scientific freedom, as former UN Special Rapporteur
David Kaye puts it, ‘societies lose one of the essential elements of democratic self-govern-
ance: the capacity for self-reflection, for knowledge generation and for a constant search
for improvements of people’s lives and social conditions.’37

Scientific responsibility as diplomacy in science

Article 15 ICESCR contains three additional provisions concerning science and culture;
collectively, these four provisions constitute what is known as the right to science. As we
have argued elsewhere, the connection between these provisions is best understood by
reading the article from the bottom up.38 Since the progress of science crucially relies
on the exchange of ideas and observations, Article 15(4) recognises the importance of
international scientific cooperation and freedom of movement. These complement,
and are necessary for, scientific freedom more broadly (Article 15(3)), which in turn is
required to produce the kind of progress in science and application that is to be dissemi-
nated (Article 15(2)) for the benefit of everyone (Article 15(1)).

In a democratic society, scientific research can never be entirely free, however, but
must always be conducted in a socially and ethically responsible manner.39 Scientific
research and its products should be assessed not only on their scientific, but also on
their human rights merits. To safeguard basic human rights principles such as human
dignity and non-discrimination, various kinds of protection from inter alia dual-use
research are needed. In the 2017 UNESCO Recommendation and the 2020 General
Comment on Science as in other human rights instruments, necessary restrictions on
scientific freedom therefore play a prominent role.

The ICESCR itself lays out its general criteria for limitations in its fourth Article. To be
acceptable, such limitations must be ‘determined by law and only in so far as this may be
compatible with the nature of these rights and solely for the purpose of promoting the
general welfare in a democratic society.’ Thus, limitations must have been adopted by
due legislative process; have a legitimate aim; and the limitation must be appropriate
and proportionate to achieve this aim. In the context of the right to science, specific
restrictions on research and application can be legitimate where necessary to prevent dis-
proportionate or unnecessary harm or disrespect for other human rights.40 The limit-
ation criteria inherent in the ICESCR treaty system represent a careful balancing of
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the interests of science and society which places a significant burden on those wishing to
restrict scientific interests. As we shall see later, it provides a potentially powerful norma-
tive standard to which science diplomats can hold states accountable.

Specific measures that pass this high bar for legitimate restrictions on scientific
freedom may include those aimed at ensuring confidentiality of data, and free, prior,
and informed consent by specific populations such as indigenous populations or
ethnic minorities.41 Issues of prior consent and the protection, in general, of these
groups are often linked to the democratic access to participate in science policy. This
is an important aspect of citizen science, as Farida Shaheed pointed out in her 2012
report on the right to enjoy the benefits of scientific progress and its applications. The
hope is that citizen participation in science and science policy may highlight the
‘human factor’ – that is, may help ensure focus on human dignity and integrity,
thereby preventing dual-use science.42 Forming part of the science-society interface
and democratic dialogue underlined in the 2017 Recommendation, citizen participation
can help further the interests of science directly, by increasing the amount of labour avail-
able for scientific projects. Perhaps more importantly, it can also do so indirectly, both by
injecting an element of the wisdom of crowds into the design and conduct of science, as
well as by increasing familiarity with and trust in science among the participating public.

Whereas Article 15(3) ICESCR promotes scientific progress by mandating the necess-
ary freedom, Article 15(2) ICESCR does the same by more directly mandating steps
towards ‘the conservation, the development and the diffusion of science and culture.’
The existence of this obligation on States parties to the ICESCR is of great relevance
to science diplomats, who may draw attention to it, and legitimacy from it, in their
efforts to promote the interests of science. Since Article 15(2) ICECSR is a voluntarily
assumed obligation binding under international law to foster, maintain, and spread
science, it represents a standard to which those acting on behalf of the interests of
science can hold states accountable across the scientific pipeline from education and
research through publications, conferences, and other products and exchanges.43

Both Article 15,2 and Article 15,3 ICESCR concern the obligations that States have to
respect, protect, and fulfil the right of everyone to enjoy the benefits of scientific progress.
To these should be added the issue of the responsibility of the individual researcher. This
issue is raised in both the Special Rapporteur’s report and the 2017 UNESCO Rec-
ommendation on Science and Scientific Researchers.

Scientific responsibility as diplomacy within science

The need to protect the public from harmful effects of science, scientific applications, and
scientific misconduct introduces tensions to the principle of scientific freedom recog-
nised in Article 15(3) ICESCR. Left unrestrained, powerful incentives, errors, and
biases could well lead to neglect of human subjects’ rights and interests in priority-
setting and experimentation, insufficient attention to dual-use potential, and misleading,
mercenary, or even fraudulent scientific claims. Consequently, various bodies have been
issuing guidance on scientific responsibility and misconduct for decades.44

Other than the responsibility that scientists bear towards individuals and society,
restrictions on scientific freedom also arise from responsibilities owed towards science
itself. Scientific progress relies crucially on scientific integrity. Without it, minute
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details and precise data must be scrutinised; even if colleagues have the time and skills to
do so, this lack of trust in integrity necessarily introduces delays and uncertainties into
the scientific process. Although innovations are needed to further progress, the under-
lying methodology must remain scientifically appropriate. Thus, forgeries, misrepresen-
tations, fraudulently obtained consent, misleading figures, statistical hacks, questionable
assumptions, etc. constitute significant threats to scientific progress.45 For these reasons,
such practices are cause for scientific excommunication if discovered:

Scientific responsibility includes the responsibilities of scientists towards science and
their fellow scientists – doing good science requires, for example, appropriate application
of scientific methods, accurate reporting of results, and open dissemination of findings.
It is now widely accepted that scientific responsibility extends beyond this and requires
some consideration be given to the outcomes and consequences of research. Interpret-
ation and determination of such responsibilities is frequently based on moral
considerations.

In relation to the public and decision-makers who influence the direction and application of
science and technology – the scientific community has responsibilities because it is in a
unique position to present information and knowledge that it is developing about the chal-
lenges which face humanity and how they might be addressed.46

Given the importance of scientific integrity to both science and society, several initiatives
to promote this integrity exist. These include guidelines and procedures,47 calls for, and
instances of, scientific self-regulation,48 as well as suggestions for an oath-based system of
the kind currently used by various professions.49

The General Comment on Science adds to these approaches the view that, ultimately,
significant issues at the science-society interface should be decided via democratic
decision-making:

In controversial cases, participation and transparency become crucial because the risks and
potentials of some technical advances or some scientific researches should be made public in
order that society, through an informed, transparent and participatory process, can decide
whether or not the risks are acceptable.50

However, as a limitation on scientific freedom, any such mechanism for participation
‘implies a strict burden of justification by States, in order to avoid infringing freedom
of research.’51 Here, as elsewhere in the Comment, we see in the interactions between
Article 15’s four parts a nuanced and useful tool for recognising and weighing the
many interests at play in decision-making that has the potential to affect us all. Allowing
the various rights- and stakeholders to be heard marks an important step toward making
modern science diplomacy in all its taxonomical forms successful.

Specific areas of application for diplomacy (with)in science

The preceding sections have introduced our notion of diplomacy (with)in science and
related it to the normative framework of the right to science under international
human rights law. In what follows, we develop and motivate the concept of diplomacy
(with)in science further by illustrating two potential areas for its application. The first
of these concerns blockchain and roughly illustrates diplomacy within science; the
other examines the general common good as an example of diplomacy in science.

488 H. PORSDAM AND S. PORSDAM MANN



Blockchain and decentralised science: diplomacy within science

I am the nothing that makes everything happen. You don’t know me, you don’t understand
me; and yet still, if you want justice, I will help you to find it. I am blockchain. I am encryp-
tion. I am code. Now put me to use.52

What pumping seawater out from under glaciers does for the tangible environment in
The Ministry for the Future, blockchain does for the digital environment. In Robinson’s
hands, blockchain provides the technical substrate for several important innovations: a
carbon coin, originally introduced to provide economic incentives for carbon sequestra-
tion, but which ends up becoming the de facto world currency; financial transparency
through the immutability of the blockchain data structure tracking the movements of
this currency, bringing with it the end of tax avoidance; a micropayments system,
through which individuals are paid in carbon coin for the use of their financial,
health, and other data on a pay-per-use basis; and the ability to leverage digital assets
in the form of this personal data for micro-loans and other banking and financial ser-
vices, a ‘direct democracy of money.’53

One way of ensuring that rights- and stakeholders are heard in practice is through
the use of technology that facilitates participation in scientific processes. Powering
these innovations – imagined, in Robinson’s case, but all of them based on real-
world analogs – is blockchain technology. The term ‘blockchain’ is usually associated
with cryptocurrencies such as Bitcoin and Ethereum, but actually it refers to a set of
advances in cryptography, game theory, and computer science – a set of conceptual
and technological innovations which, when added together, allow for secure and trans-
parent transactions directly between individuals. Blockchain data structures were first
described in 199154 by academics Haber and Stornetta, but were not implemented in
practice until early 2009, based on a famous whitepaper by Satoshi Nakomoto (a
pseudonym).55

Blockchains consist of ‘blocks’ of data which are ‘chained’ together sequentially in
time. One block contains all the information about transactions that have occurred in
a certain timeframe. Cryptographic hashing functions and time stamps are used to
order (‘chain’) blocks together sequentially in time and to guarantee that the information
contained in the previous block has not been tampered with (or, if it has, that this change
will be immediately obvious). There are various mechanisms, known as consensus mech-
anisms, which operate to designate a particular version of the blockchain as the canoni-
cal, that is, accurate, one. Various consensus mechanisms leverage economic incentives
in the form of compute costs,56 stake,57 or authority58 to establish agreement on the cano-
nical version of a blockchain.

Some blockchains allow for programmes to be included in, and executed on, the data
contained in these blockchains. Such programmes are known as ‘smart contracts.’ The
combination of mathematically guaranteed data integrity and the ability to operate
smart contracts can combine in ways that permit the functions normally carried out
by intermediaries instead to be carried out automatically by pieces of code.

In The Ministry for the Future, this functionality is used to issue and keep track of
carbon coins, and to enable access to automated micro-level financial services. The appli-
cation of blockchain-enabled financial services, such as loans and brokerage, is known as
decentralised finance (DeFi) – decentralised because the financial services offered are

THE INTERNATIONAL JOURNAL OF HUMAN RIGHTS 489



enabled by the collective sharing of resources according to programmed rules, rather
than by a (centralised) financial institution such as a bank.

Crucially, however, blockchain data structures are agnostic to the information con-
tained in them; they work the same whether the data tracked concerns financial trans-
actions or the exchange of any other information. For the same reason that
decentralised finance has seen rapid adoption – reduction in fees and latencies
through automation and disintermediation leading to financial services becoming avail-
able to people without much capital – efforts have begun to apply blockchain technol-
ogies to science. Known as decentralised science (DeSci), these efforts are based on the
observation that science, like finance, requires trust in the integrity of information
shared between peers: ‘Scientific information in its essence is a large, dynamic body of
information and data that is collaboratively created, altered, used and shared, which
lends itself perfectly to the blockchain technology.’59

To progress, science requires the exchange of data and hypotheses in ways unbiased by
non-scientific considerations; and the more individuals participate in this process, the
faster science can progress.60 The combination of data integrity and smart contracts
have several useful applications in scientific ecosystems including, but not limited to,
means of increasing participation in the conduct of science;61 reducing costs, delays,
and other inefficiencies in accessing and publishing scientific outputs, as well as in
administering scientific projects;62 providing alternative incentive structures and
sources of funding;63 removing sources of bias in research conduct and reporting;64

and enabling novel organisational structures for scientific cooperation, decision-
making, reputation management, and priority-setting.65

DeSci exemplifies a technical implementation of diplomacy within science. It creates
mechanisms for the transfer of data, hypothesis, and funding between actors that do not
know or trust one another and who might not otherwise have access to these resources,
thus opening up scientific processes to greater input from scholars working in under-
funded areas, to citizen scientists, and to interdisciplinary projects which might have
difficulty getting started or publishing their results under current funding and publi-
cation arrangements. These aspects of DeSci make it a practical means of increasing
the freedom to participate in scientific processes.

This freedom, and other rights and freedoms subsumed under the right to science,
cannot, however, always be guaranteed. In certain cases, it will be necessary to place
limits on scientific freedom and conduct to prevent developments which produce
more harm than good. One way of doing so is to leverage the general common good
element of the general limitations criterion in Article 4 ICESCR.

General common good: diplomacy in science

As mentioned above, Article 4 ICESCR requires that any limitations on the right to
science be ‘determined by law and only in so far as this may be compatible with the
nature of these rights and solely for the purpose of promoting the general welfare in a
democratic society.’ The latter part of this formulation requires that the general interests
of society be considered when evaluating limitations on the enjoyment of the right to
science. As we will see, this requirement was introduced in order to ensure that the
general limitation criterion is interpreted restrictively, i.e. to ensure that rights, including
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the right to science, can only be limited where this is truly necessary for the general well-
being as opposed to factional interests. As such, the general wellbeing element of the
general limitations criterion can serve as a normative and political standard to which
science diplomats can hold states accountable to ensure that no barriers to scientific pro-
gress are introduced that are not strictly necessary.

Limitations on the enjoyment of human rights are not necessarily problematic. Rather,
they reflect the need to balance the interests of the individual against those of the wider
community, as well as to weigh competing rights claims.66 Article 4 ICESCR was based
on Article 29(2) UDHR, which provides that: ‘In the exercise of his rights and freedoms,
everyone shall be subject only to such limitations as are determined by law solely for the
purpose of securing due recognition and respect for the rights and freedoms of others
and of meeting the just requirements of morality, public order and the general welfare
in a democratic society.’ The travaux préparatoires show that reference to ‘the just
requirements of morality’ and ‘public order’ were added to ‘the general welfare’ since
the latter term had a narrower meaning in French than it did in English, referring essen-
tially to social and economic wellbeing.67 These additional purposes legitimising limit-
ations would eventually make it into the ICCPR, though not the ICESCR.

During the drafting of the ICESCR, a US proposal based on Article 29(2) and likewise
referring to morality, public order, and the rights and freedoms of others was rejected on
the grounds, firstly, that these terms were too vague and, secondly, that ‘while consider-
ations of public order and morality might justify limitations on civil and political rights
they do not seem to be relevant in the same sense with respect to limitations on econ-
omic, social, and cultural rights.’68

As it appears from the travaux, a primary reason for failing to include additional
grounds of limitation was to ensure that limitations could not be easily justified by
vague references to ‘national security’ or ‘economic development.’ One way to reconcile
these competing views might be to require States to demonstrate that any invocation of
national security, economic developments, public order, and the like is legitimate ‘only in
so far as they are genuinely synonymous with ‘the general welfare’.’69 Thus, if a State
party seeks to limit the right to science for reasons, say, of economic development, the
State party must further demonstrate that the economic considerations at issue reflect
the general wellbeing of the entire society as opposed, say, to only that of publishers
or pharmaceutical companies.

The general wellbeing element of the general limitation criterion can thus be viewed as
a powerful diplomatic tool which can be wielded from within science against unjustified
State interference in scientific processes. This versatile tool can also be used from outside
science, for example by State parties, to introduce those limitations which truly are
necessary. In either case, the tool reinforces the importance of the general common
good over individual interests. As such, it serves as an important counterweight to the
traditional focus of human rights instruments on the interests of the individual.70

Concluding remarks

Kim Stanley Robinson’s The Ministry for the Future was published a couple of years
before the UN General Assembly adopted a historic resolution declaring access to a
clean and healthy environment a universal human right.71 Originally presented by
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Costa Rica, the Maldives, Slovenia, and Switzerland, this resolution notes that the right to
a healthy environment is related to existing international law and calls upon States, inter-
national organisations, and business enterprises to fight for a more healthy environment
for all. As a rare innovation in the field of human rights and the environment, it joins a
resolution declaring the ‘right to water’ a human right – with large-scale implications for
water conservation, management, and access to this most basic and important of
resources.72 We can only hope that these resolutions will have the same impact in
reality as the Paris Agreement has in Robinson’s novel – that they will become a
turning point in human history and the birth of a good Anthropocene.

We have argued in this article that activating the human right to science as a science
diplomacy tool may help make modern science diplomacy for the Anthropocene success-
ful. This diplomatic tool has the potential to complement anticipatory approaches to
science and technology by furthering the same goals. It does so by providing technical
and normative means to help address and ameliorate factors that inhibit, distort, or
bias scientific processes, such as the influence of sectarian interests on scientific
funding and development. It also provides technical and normative means of increasing
participation, diversity, and inclusion, which, in addition to being valuable in and of
themselves, also facilitates scientific progress by increasing the scientific workforce and
the breadth of its combined experience. By removing distorting forces, furthering politi-
cal and financial support for science, introducing well-thought-out normative standards
for scientific integrity, responsibility, and freedom, and increasing the diversity and
depth of the wisdom of the scientific crowd, right to science-based diplomacy (with)in
science can be a significant meta-level factor for the facilitation of beneficial science
and for the inhibition of harmful science.

Along with the other rights outlined in Article 15 ICESCR, the right to science embo-
dies principles that are intended to inform the conduct of science.73 As a cultural human
right, it paves the way for ethical and human-centered deliberations becoming a more
integral part of the scientific endeavour, links scientific freedom to scientific responsibil-
ity, and ‘adds a legal and moral dimension to a range of fundamental issues, including
scientific freedom, funding, and policy, as well as access to data, materials, and
knowledge.’74

Some scholars have argued that the drafters of the UDHR and the ICESCR made a
mistake when they categorised this right as a cultural human right.75 We beg to differ.
As one of those economic, social and cultural rights that the drafters of the UDHR con-
sidered to be ‘indispensable for [a person’s] dignity and the free development of [their]
personality,’76 the right to science, along with the other rights listed in Articles 23
through 27 UDHR, is groundbreaking because it aims at the realisation of the develop-
ment of one’s self.77 The very fact that it was originally categorised as a cultural right
enables us to see science, ‘done’ by both professional and citizen scientists, as a part of
culture and to apply ethical, social, and cultural concerns to scientific scholarship just
as we do to any other kind of scholarship. It allows us to take into account human
rights and social values when we approach the issue of authors’ rights (Article 15
(1)(c)) and intellectual property (IP).78 It also makes it possible ‘to capture the full spec-
trum of ethical, legal, social and political concerns that arise and to mediate the inherent
tensions and trade-offs associated with emerging science and innovation and their regu-
lation,’ for example with regard to international environmental law.79
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Thus, science as part of culture broadly understood reminds us of one of the noble
ideals underlying both: the furthering of human creativity and learning for the benefit
of the individual and society.80
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