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under Conditions of Scientific Uncertainty:
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Oren Perez* and Reut Snir**

One of the prominent features of contemporary society is an increased anxiety over
risks. The potentially adverse effects of industrial development and technological
innovation are the subject of widespread social concern, leading to a surge in the
number of ‘risk disputes’ that involve novel technologies and projected environmental
catastrophes.1 These ‘risk disputes’ are taking place against a diverse institutional
background, involving multiple voices and a plethora of discourses, which reflects
a continuing struggle over epistemic authority and the control of the policy-making
process.2 Policy-makers find themselves perplexed about how best to balance the
multiple voices and logics involved in these diverse ‘risk disputes’. The policy dilemma is
exacerbated by the deep scientific uncertainty underlying the disputes. A particular point
of tension is the interaction between experts (specifically scientific experts) and lay
citizens. Regulators, at both the national and transnational levels, rely on the epistemic
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capital of science in articulating new policies. This reliance draws on the belief in the
privileged access of science to reality and on its inherent objectivity.3

One of the most prominent manifestations of this deference to science is the
extensive use of computational models in the regulatory process, which implicitly
depicts them as ‘truth machines’.4 But the belief that science has privileged access to
reality comes under pressure as we enter the domain of ‘regulatory science’, where
scientists are expected to deliver ‘truths’, even absent sufficient evidence.5 Furthermore,
regulatory science not only stretches the epistemic limits of science in the manufacturing
of facts, it also requires science and policy-makers to exercise considerable subjective
judgment (which is not purely scientific) in interpreting and extrapolating specific
research results to policy issues.6

In areas of great scientific uncertainty, the manufacture of facts increasingly
becomes a matter of exercising subjective (and policy oriented) judgment, beyond purely
scientific considerations. This intermingling of policy considerations and scientific
judgments could undermine the epistemic authority of science, which remains a crucial
resource in the governance of risk dilemmas.

Several significant incidents of regulatory failures in the area of environmental and
health regulation in the last decade have fuelled the debate about the way in which
society should cope with the problem of regulating uncertain risks.7 This problem
challenges the traditional separation between scientists who should, presumably, provide
policy-relevant information without being policy prescriptive, and policy-makers who,
drawing on this data, should make decisions. However, if the manufacturing of facts is
no longer taken to be as objective and policy-neutral as regulators traditionally claimed,
it is no longer clear that this traditional institutional separation is real or justified.

This raises the question of the optimal design of institutions that cooperate in the
creation of regulatory policies. Should we maintain the traditional separation between
science and policy? Or should we encourage cross-penetration between the domains,
leading to the creation of hybrid authority structures? And if we move towards more
complex decision-making structures, could we still draw on the classic bases of legit-
imacy (epistemic, political) that underscored the separatist view?8
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In recent years, more and more scholars have called into question the conventional
conceptualization of the science-policy interface, calling for a more reflexive governance
approach. This approach would be more transparent and experimental, and would
involve a wider range of stakeholders in the decision-making process.9 This process of
reflection was also accompanied by a new understanding of the role of the state in the
regulation of environmental and health risks. Governments are no longer the sole source
of decision-making authority within the domain of risk regulation, which has been
transformed from a state-centred into a polycentric transnational structure. Within this
new polycentric structure, the role of diverse non-state actors in the regulatory process
has become much more important.10 Yet the impact of incorporating more voices in the
regulatory process on the quality of consequent policies remains an open question.

The challenge of making collective policy decisions on risk under conditions of
deep scientific uncertainty and increasingly globalized society raises several questions:

d How has the concept of scientific uncertainty been conceptualized by different
regulatory institutions?

d Who has the epistemic and political authority to make decisions in global and
national ‘risk disputes’ under conditions of scientific uncertainty? How should
such authority be allocated and maintained in the transnational context?

d Should the privileged role given to scientists in risk regulation be maintained and
what are the possible alternatives?

d What sources of knowledge should be used in regulatory decision-making and
how should the validity of different kinds of knowledge be evaluated?

d Who should take part in regulatory processes and what roles should different
stakeholders play? How should that question be determined?

These questions were addressed in a workshop on ‘Global Environmental Risk
Governance under Conditions of Scientific Uncertainty: Legal, Political and Social
Transformations’, which was held at Bar Ilan University (Israel) in May 2012 under
the framework of European COST Acton IS0802 on the Transformation of Global
Environmental Governance.11 The purpose of the workshop was to bring together

9 O. Lobel, ‘The Renew Deal: The Fall of Regulation and the Rise of Governance in Contemporary Legal
Thought’ (2004) 89(2) Minnesota Law Review, pp. 342–470; Perez, ibid.; J. Zeitlin, ‘Pragmatic
Transnationalism: Governance across Borders in the Global Economy’ (2011) 9(1) Socio-Economic
Review, pp. 187–206; R. Snir, ‘Governance by Disclosure: Transnational Convergence in the Field of
Nanotechnology’ (2013) 2(1) Transnational Environmental Law, pp. 69–94.

10 C.F. Sabel & J. Zeitlin, ‘Experimentalism in Transnational Governance: Emergent Pathways and
Diffusion Mechanisms, Conference paper presented at the Panel on Global Governance in Transition,
Annual Conference of the International Studies Association, Montreal (Canada), 16–19 Mar. 2011,
available at: http://www2.law.columbia.edu/sabel/papers/experimentalismintransnationalgovernanceI
SApaper%20(2).pdf;C.Overdevest& J. Zeitlin, ‘Assembling an Experimentalist Regime: Transnational
Governance Interactions in the Forest Sector’ (2012) Regulation & Governance, first published online
29 Mar 2012, doi:10.1111/j.1748-5991.2012.01133.x.

11 Conference report available at: http://transformation-geg.org/news/2012-05-29-cost-event-report-global-
environmental-risk-governance-under-conditions-scientific-u. We would like to thank, in that context,
Philipp Pattberg of the Institute for Environmental Studies (IVM) of the VU University Amsterdam (the
Netherlands), who supported this workshop as chair of the COST action.
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scholars grounded in different academic disciplines to discuss some of the theoretical
and practical challenges underlying the project of Global Environmental Risk
Governance under Conditions of Scientific Uncertainty. The main goal of this special
symposium is to present some of the issues explored at the workshop that have
a particular relevance for the development of transnational environmental law. The
selected articles look critically at some of the main precepts of risk regulation: the
privileged role of scientists and scientific institutions; the linkage between global
scientific institutions and global regulatory institutions; the emergence of new regu-
latory approaches to uncertainty (disclosure); and the very feasibility of controlling
new technologies through regulation.

The first two articles – by Adi Ayal, Ronen Hareuveny and Oren Perez12 and by
Timothy Meyer13 – examine the production of knowledge, focusing on the notions of
epistemic authority and legitimacy, as well as on the institutionalization of hybrid
regulatory-scientific international organizations. The production of knowledge and
how this comes to bear on the policy-making process is a critical cornerstone of the
regulation of risks. A better understanding of the institutional context in which
knowledge production is undertaken is crucial for the development of better risk-
regulation structures. Ayal, Hareuveny and Perez explore the legitimization dynamic
of what they term regulatory scientific institutions (RSIs) in the context of three global
institutions: the International Commission on Non-Ionizing Radiation Protection
(ICNIRP), the Intergovernmental Panel onClimate Change (IPCC), and the International
Competition Network (ICN). They argue that RSIs have a hybrid structure, situating
them at amid-point between science and the law. The need tomake immediate regulatory
decisions with respect to risks (for example, in the case of emerging technologies)
generates a demand by regulators for mediating institutions that could act as the
authoritative voice of science. There is, however, a deep tension between the regulatory
need for authoritative scientific voice and the non-hierarchical nature of scientific praxis.
Scientific truth is supposed to emerge through the uncoordinated process of scientific
inquiry and deliberation – not through a hierarchical decision-making process
culminating in authoritative ‘truth-proclamations’. The tension between the hierarchical
and policy-driven structure of RSIs and the ethos of objectivity, parallelism, and
non-centralism that characterizes science, generates continuous demand for innovative
institutional mechanisms that can respond to the conflicting expectations of the legal,
political and scientific communities.

Ayal, Hareuveny and Perez explore the varied responses of the IPCC, ICNIRP,
and the ICN to this tension. They show that in some contexts – such as questions of
representation, transparency and participation – collisions tend to occur between the
values of political legitimacy and scientific credibility. They further explore how this
tension has affected the way in which these institutions have coped with the problem of

12 A. Ayal, R. Hareuveny&O. Perez, ‘Science, Politics and Transnational Regulation: Regulatory Scientific
Institutions and the Dilemmas of Hybrid Authority’ (2013) 2(1) Transnational Environmental Law,
pp. 45–68.

13 T. Meyer, ‘Epistemic Institutions and Epistemic Cooperation in International Environmental Gover-
nance’ (2013) 2(1) Transnational Environmental Law, pp. 15–44.
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scientific uncertainty. They conclude that the optimal design of RSIs requires a delicate
balancing of the trade-offs between epistemic credibility and political legitimacy,
highlighting also the need to create a more competitive global epistemic environment.

Tim Meyer’s article explores this last issue. His contribution examines the question
of how best to integrate international scientific institutions into rule-making institu-
tions. Meyer argues that the most effective way to organize epistemic cooperation
depends on the incentives that drive transnational cooperation in the production of
scientific knowledge. In situations in which resolving scientific uncertainty helps to
overcome obstacles to decentralized regulation – for example, better transnationally
produced information on the impacts of ionizing radiation triggers domestic regulation
to control the risks of exposure to radiation – the independence of scientific institutions
from rule-making institutions is desirable. But where resolving scientific uncertainty
does not create incentives for states to regulate unilaterally – for example, newer
predictions on climate change do not solve the collective action problem that
disincentivizes unilateral state action – greater hierarchical control of scientific insti-
tutions by rule-making institutions may be necessary to ensure the credibility and
availability of a usable scientific record, and thus the effectiveness of international
lawmaking as a coordination tool, even at the expense of the autonomy of the scientific
process. By emphasizing the contingent value of institutional independence, these
findings run counter to the views expressed in much of the scholarship on international
scientific cooperation, which focuses on the way in which scientific institutions can be
integrated into rule-making institutions to maximize the development and impact on
policy of usable scientific information.

The third article, by Reut Snir,14 critically examines the legal structures of risk
management schemes at the national level. This perspective offers a valuable comple-
ment to the discussion of knowledge production and the epistemic authority of scientific
expertise in a regulatory process under conditions of scientific uncertainty. Snir’s
contribution focuses on the emerging regulation of nanotechnology, a novel techno-
logical domain characterized by many unknowns. Her article offers a different
interpretation of the strategies used by regulators on either side of the Atlantic to cope
with the uncertainties underlying nanotechnology.

Contrary to much of the prevailing scholarship on the approaches to transatlantic
environmental risk management, which assumes there to be a divergence between the
European Union’s (EU) precautionary-based approach and the United States’ (US)
risk-based approach, Snir finds greater similarities between the two. She argues that,
while the US and the EU are indeed dominated by distinct policy visions (or rhetoric),
these allegedly different approaches ultimately generate similar regulatory outcomes
that reflect an underlying adherence to a technical, evidence-based conception of risk.
This, she argues, represents a process of transatlantic regulatory convergence.
Examining the current ‘light-touch’ disclosure-based regulatory approach of both the
EU and the US, manifested through data-gathering initiatives, Snir further argues that
the differences that do exist between the two approaches – especially with respect to

14 Snir, n. 9 above.
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disclosure along the value chain – arise out of minor variations in the sufficiency
thresholds for scientific evidence in support of risk regulation. Yet, under both
approaches, governments are unlikely to require disclosure without a scientific cause
for concern. Snir’s article thus points to the existence of a ‘catch 22’ that is triggered by
the application of an evidence-based approach to the regulation of emerging tech-
nologies under conditions of scientific uncertainty. She furthermore highlights the
adverse democratic implications of a regulatory approach which defers to science as
the authoritative source of knowledge, with the ultimate authority to guide the regu-
lation of emerging technologies.

Having reviewed the three articles in succession, we are now able to highlight
some of the key findings and to identify future research needs in the area of global
environmental risk governance. The articles provide a picture of varied institutional
reactions to the problem of scientific uncertainty. The articles offer differing explan-
ations for this phenomenon. Ayal, Hareuveny and Perez argue that the approach taken
by an organization is largely a function of its internal solution to the hybrid dilemma
(how to balance the competing values of political legitimacy and scientific reliability),
as well as the organizations’ perception of the magnitude of the risks at stake. Thus, for
example, the IPCC has taken a more politically oriented position with respect to its
internal decision-making procedures, which in turn has driven it to adopt a more
nuanced approach to scientific uncertainty, based on a ranking of epistemic confidence.
Another factor behind the IPCC’s approach was its assessment of the gravity of the risks
associated with climatic transformations. In contrast, ICNIRP, which views itself as
a more ‘scientific-expert’ body, has adopted a more conservative approach that recog-
nizes risks from non-ionizing radiation only if they are judged to be well established.

Meyer, on the other hand, proposes that the differences derive from the incentives
that Member States have to coordinate policy based on scientific data. Accordingly,
in areas where resolving scientific uncertainty would lead by itself to a coordinated
policy, institutions will focus on achieving robust scientific consensus; whereas in areas
in which resolving the scientific uncertainty will not be enough to generate a coor-
dinated policy, coping with scientific uncertainty will require political intervention and
control.

Coming from a different angle, Snir suggests that organizations may deal differ-
ently with scientific uncertainty based on the way in which they conceptualize a ‘risk’.
Organizations that follow technical, evidence-based rationalities are likely to require
more rigorous scientific support for risks to human health or the environment before
developing regulation, whereas organizations that emphasize social, cultural or
political rationales may develop regulation even if there is no robust scientific support
for potential physical harm, primarily based on other social risk.

The contributors agree that scientists continue to hold significant influence over
processes of environmental risk governance at the transnational realm, but they
question the legitimacy and credibility of scientific authority in areas dominated by
conditions of scientific uncertainty. Ultimately, as Ayal, Hareuveny and Perez argue,
in such areas the process of fact production cannot be clearly distinguished from the
process of policy formation, whether empirically or normatively. But this condition
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of immanent hybridity creates persistent policy dilemmas, relating both to the
epistemic credibility of emerging regulatory structures and to their political legiti-
macy. The articles in this symposium offer several insights in that direction by
highlighting the importance of creating a competitive epistemic environment (Ayal,
Hareuveny and Perez) and the need to embed risk governance in a general democratic
framework (Snir). Another point shared by all three articles is that the governance of
risk under conditions of scientific uncertainty cannot be left to scientists alone – for
both epistemic and political reasons. The findings of the articles underline the need for
more research into the question of the optimal design of transnational risk regulation
under conditions of scientific uncertainty. This research has to be sensitive to the deep
linkages between the ‘scientific’ and the ‘political’ and the ways in which these linkages
have already become institutionalized in contemporary transnational institutions. In
a world where the borders between local and global are blurred – with risks being
transported across borders through transnational commerce and politically blind
ecological processes – the question of designing transnational regulatory structures
that meet the dual requirements of political legitimacy and epistemic trustworthiness
will continue to require pragmatic innovation and research attention undertaken
through globally coordinated effort.
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