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Abstract
The objective of  the present article is to develop a better understanding of  the institutional 
dynamic of  transnational regulatory scientific institutions (RSIs). RSIs play a significant role 
in the transnational regulatory process by mediating between the scientific community and 
policy-making bodies. I argue that RSIs have a hybrid structure involving both political-legal 
and epistemic authority. The hybrid structure of  RSIs – their capacity to exert both normative 
and epistemic authority – constitutes an innovative response to the demand of  modern society 
for scientific certainty and to the scarcity of  normative power in the international domain. 
This hybrid nature has a triple structure involving three complementary pairs: law~science, 
law~non-law and science~pseudoscience. I examine the way in which RSIs cope with the chal-
lenge of  maintaining their epistemic and legal authority against the tensions generated by 
their hybrid structure. The discussion of  hybrid authority is related to the problem of  scientific 
uncertainty. I  examine this theoretical argument drawing on an in-depth analysis of  three 
RSIs that reflect the institutional diversity of  the RSI network: the Intergovernmental Panel 
on Climate Change, the International Commission on Non-Ionizing Radiation Protection and 
the European Committee of  Homeopaths. I conclude with a discussion of  some of  the policy 
issues associated with the institutional design of  RSIs. The policy discussion refers, first, to the 
risk posed by RSIs’ hybrid structure to their internal stability and, second, to some potential 
adverse social impacts that need to be considered alongside RSIs’ projected benefits.

* PhD, London School of  Economics and Political Science; Professor, Faculty of  Law, Bar Ilan University, 
Ramat Gan, Israel; Email: oren.perez@biu.ac.il. The research was partially funded by a grant from 
the Environment Health Fund, and I am grateful for its support. A previous version of  this article was 
presented at the International Legal Theory Interest Group Symposium: The Rise of  Non-State Law, 
American Society of  International Law, Washington, DC, 2 May 2013; at the Barcelona Workshop on 
Global Governance, 9–10 January 2014; at a Faculty Seminar, Emory Law School, 8 April 2014; at a 
Governance, Environment and Markets Seminar, Yale School of  Forestry and Environmental Studies, 22 
April 2014 and at the Climate Futures Initiative seminars series, Princeton Environmental Institute, 9 
April 2015. I would like to thank Michael Helfand, Ralf  Michaels, Jonathan Nash, Ben Cashore, Timothy 
D. Lytton and Mathias Koenig-Archibugi as well as the participants of  these events for their comments on 
an earlier draft of  this article. I would also like to thank the anonymous referee for his comments.

D
ow

nloaded from
 https://academ

ic.oup.com
/ejil/article/26/2/391/423031 by guest on 17 M

ay 2023

mailto:oren.perez@biu.ac.il?subject=


392 EJIL 26 (2015), 391–416

1 Introduction
One of  the key features of  the field of  transnational law is its highly pluralist structure. 
The norm-making process at the transnational arena is driven by multiple institutions 
with diverse structures.1 Scholars have used various metaphors to describe the com-
plex dynamic generated by this multiplicity – from the notion of  hybridity to the image 
of  the mythological Lernaean Hydra.2 This article focuses on one type of  transnational 
regulatory body: the transnational regulatory scientific institution (RSI). RSIs play a 
significant role in the transnational regulatory process by mediating between the sci-
entific community and policy-making bodies, through the provision of  policy-relevant 
scientific input. The institutional structure of  RSIs is highly diverse, exhibiting varied 
levels of  independence, output structure and integration with policy-making bodies. 
The RSIs community includes diverse institutions such as the Intergovernmental Panel 
on Climate Change (IPCC), the International Commission on Non-Ionizing Radiation 
Protection (ICNIRP), the Global Earthquake Model (GEM), and the European Committee 
of  Homeopaths (ECH). I argue that the authority of  RSIs has a hybrid political–legal–
epistemic nature, which has two key features. First, it reflects the way in which RSIs 
operate simultaneously across the scientific and legal domains, producing output with 
both normative and epistemic implications. Second, it reflects the gap between the dis-
cursive output of  RSIs and the structure of  paradigmatic legal or scientific propositions.

The hybrid structure of  RSIs constitutes an innovative institutional response to the 
demand of  modern society for scientific certainty and to the scarcity of  normative 
resources in the international domain. RSIs operate in areas in which social-political 
calls for regulatory intervention generate a demand for immediate and assured epis-
temic response (for example, climate change and nanotechnology).3 However, the 
hybrid structure of  RSIs – the institutional juxtaposition of  science, law and politics 
– is also a source of  institutional tensions that threaten their legitimacy and authority.

My argument about the hybrid nature of  RSIs draws on two strands of  literature. 
The first one is the empirical work that has documented the development of  non-
conventional forms of  norms and knowledge creation. In the legal context, the lit-
erature on ‘soft law’ has depicted the increasing influence of  nuanced forms of  legal 
normativity on transnational social processes.4 Similar processes are taking place in 

1 See, e.g., Davis, Kingsbury and Merry, ‘Indicators as a Technology of  Global Governance’, 46 Law and 
Society Review (2012) 71; Perez, ‘Purity Lost: The Paradoxical Face of  the New Transnational Legal Body’, 
33 Brooklyn International Law Journal (2007) 1.

2 See, e.g., J. Paulius, P. Kjaer and R. Yatsunami, Regulatory Hybridization in the Transnational Sphere (2013), 
at 65; Teubner, ‘“Global Bukowina”: Legal Pluralism in the World Society’, in Gunther Teubner (ed.), Global 
Law without a State (1997) 3; Perez, ‘Facing the Global Hydra: Ecological Transformation at the Global 
Financial Frontier: The Ambitious Case of  the Global Reporting Initiative’, in Christian Joerges and Ernst-
Ulrich Petersmann (eds), Constitutionalism, Multileval Trade Governance and Social Regulation (2006) 459.

3 See, e.g., Ann Dowling et  al., Nanoscience and Nanotechnologies: Opportunities and Uncertainties (2004), 
59–63, 85–87; Heal and Millner, ‘Reflections: Uncertainty and Decision Making in Climate Change 
Economics’, 8 Review of  Environmental Economics and Policy (2014) 120.

4 See, e.g., d’Aspremont, ‘Politics of  Deformalization in International Law’, 3 Goettingen Journal of  
International Law (2011) 503. While part of  this literature is predominantly conceptual, it also includes 
some empirical studies. See, e.g., Perez, ‘Private Environmental Governance as Ensemble Regulation: 
A Critical Exploration of  Sustainability Indexes and the New Ensemble Politics’, 12(2) Theoretical Inquiries 
in Law (2011) 543; Davis, Kingsbury and Merry, supra note 1.
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the domain of  science, where the traditional locations of  scientific work, universities 
and peer-reviewed journals have been challenged by new models of  making science, 
which are taking place in diverse sites such as ‘research centers, government agencies, 
think-tanks, high-tech spin-off  companies and consultancies.’5

The foregoing empirical work challenges the traditional distinctions between law 
and non-law and between science and pseudoscience. These empirical observations 
have received further support from a second strand of  literature that has pointed out, 
in a more abstract fashion, new ways of  thinking about the linguistic and sociological 
structure of  opposites.6 Two particularly important strands of  thought in this con-
text are the theory of  complementary pairs and fuzzy-set theory. The theory of  com-
plementary pairs (TCP), developed by Scott Kelso and David Engstrom, provides an 
overarching critique of  the either/or framework that has dominated the demarcation 
discourse in both law and science. TCP argues that understanding the social dynamic 
underlying the use of  semantic opposites requires us to replace the (static) binary 
frames through which opposites are usually conceptualized (either/or, dualism, or 
monism) with a dynamic framework that seeks to reconcile these three basic frames7 
by treating them as ‘equally valid dynamical modes, tendencies, or dispositions of  the 
complementary pair.’8 TCP seeks to explore the dynamic nature of  complementary 
pairs and, more specifically, to uncover the contested space between opposites as it 
manifests itself  in the dynamics of  social and biological systems. What is interesting 
in the dynamics of  complementary pairs is that in many systems contrary tendencies 
coexist simultaneously, exhibiting what Kelso and Engstrom term as metastability.9 
Using TCP to explore the dynamic of  RSIs requires, as a preliminary step, to identify 
the key complementary pairs associated with them. Fuzzy-set theory provides a strict 
modeling language for studying vague phenomena.10 It offers a nuanced conceptual 
framework for reinterpreting the binary distinctions used in the demarcation dis-
course of  law and science. In particular, this framework can be used to analyse the 
semantic products of RSIs.

The empirical work on soft law and post-normal science, and the abstract concep-
tualizations of  TCP and fuzzy-set theory, highlight the need to extend the vocabulary 

5 Hessels and van Lente, ‘Re-thinking New Knowledge Production: A Literature Review and a Research 
Agenda’, 37(4) Research Policy (2008) 740, at 742; Funtowicz and Ravetz, ‘Science for the Post-Normal 
Age’, 25(7) Futures (1993) 739.

6 This literature draws on a long history of  intellectual inquiry into the notion of  vagueness. See, e.g., 
Black, ‘Vagueness’, 4 Philosophy of  Science (1937) 427; Sorensen, ‘Vagueness’, in E.N. Zalta (ed.), Stanford 
Encyclopedia of  Philosophy (2002), available at http://plato.stanford.edu/archives/win2013/entries/
vagueness/ (last visited 1 May 2015).

7 The either/or frame represents two different frames because it can be interpreted as ascribing greater 
value to one side of  the distinction (e.g., legal/illegal, good/bad). J.A. Scott Kelso and David A. Engstrom, 
The Complementary Nature (2006), at 50.

8 To emphasize the dynamic nature of  complementary pairs, Kelso and Engstrom propose to denote them 
by the tilde symbol (~) instead of  the more common forward slash (/). Ibid., at 51.

9 Ibid., at 7; Engstrøm and Scott Kelso, ‘Coordination Dynamics of  the Complementary Nature’, 30 Gestalt 
Theory (2008) 121.

10 Zimmermann, ‘Fuzzy Set Theory’, 2 WIREs Computational Statistics (2010) 317, at 318; Zadeh, ‘Is There 
a Need for Fuzzy Logic?’, 178 Information Science (2008) 2751, at 2753.
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used to analyse the phenomenon of  RSIs. I argue that it is a mistake to describe the 
operation of  RSIs using a conceptual framework that sharply distinguishes between 
the realms of  knowledge, politics and law. Such a distinction is implicitly assumed 
by scholars such as Peter Haas, who describes the work of  transnational scientific 
institutions using the metaphor of  ‘speaking truth to power.’11 This binary framework 
cannot capture, I argue, the hybrid dynamic of  RSIs and the dilemmas it generates. 
Although the science and technology (STS) literature has developed more nuanced 
conceptualizations for analysing the work of  scientific institutions – in particular, the 
ideas of  ‘boundary objects’, ‘boundary work’ and ‘co-production’12 – these conceptu-
alizations do not capture the unique hybrid dynamic of  RSIs. Particularly problematic 
is the disconnection between these conceptualizations and the literature on vagueness 
and its social manifestations (for example, TCP and fuzzy-set theory).

The present article seeks to develop a better understanding of  the hybrid dynamic 
of  RSIs, both by going beyond the conceptual structures that have dominated the STS 
literature and by linking the analysis of  RSIs to the literature on transnational law. In 
particular, I examine the challenge this hybrid structure poses to the authority, legiti-
macy and resilience of  RSIs and the various institutional strategies RSIs have devel-
oped in response to this challenge. The article proceeds in the following way. The next 
(second) part develops the argument about the hybrid authority of  RSIs. The third 
part analyses more closely the institutional dilemmas and dynamics generated by this 
hybrid structure, focusing on three case studies: the IPCC, ICNIRP and ECH. The first 
section explores the tension between truth and hierarchy; the second section links the 
discussion of  hybrid authority with the problem of  scientific uncertainty. Finally, the 
fourth part concludes with a discussion of  the policy implications of  the foregoing 
analysis.

2 The Triple-Hybrid Structure of RSIs
The hybrid model of  RSIs constitutes an ingenious institutional innovation. By merg-
ing epistemic and legal-political authority in a way that allows them to simultaneously 
influence the scientific and legal-political worlds, RSIs respond to two key regulatory 
challenges:

i. The need to make collective decisions with respect to risks. This need generates a 
demand for mediating institutions that can provide authoritative, policy-relevant 
and prompt scientific advice. It is particularly acute when policy choices must be 

11 Haas and Stevens, ‘Organized Science, Usable Knowledge and Multilateral Environmental Governance’, 
in R.  Lidskog and G.  Sundqvist (eds), Governing the Air: The Dynamics of  Science, Policy, and Citizen 
Interaction (2011) 125, at 148; Haas, ‘When Does Power Listen to Truth? A Constructivist Approach to 
the Policy Process’ 11(4) Journal of  European Public Policy (2004) 569, at 569.

12 See, e.g., Jasanoff, ‘A New Climate for Society’, 27 Theory, Culture and Society (2010) 233, at 237; Guston, 
‘Boundary Organizations in Environmental Policy and Science: An Introduction’, 26 Science, Technology, 
and Human Values (2001) 399; Willemijn Tuinstra et  al., ‘Moving Boundaries in Transboundary Air 
Pollution Co-production of  Science and Policy under the Convention on Long Range Transboundary Air 
Pollution’, 16 Global Environmental Change (2006) 349.
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made against a background of  scientific uncertainty. RSIs relieve transnational 
rule-making bodies from the epistemologically difficult task of  identifying the sci-
entific position on controversial regulatory questions.

ii. The scarcity of  normative resources at the international level. The fragmentary 
structure of  global society creates a deficit of  legal-political decision-making pow-
ers. RSIs fill this lacuna by creating a new type of  norm-making authority. The 
normative contribution of  RSIs has two unique advantages. First, they provide a 
response to the difficult task of  translating complex scientific findings into legal 
prescriptions. Second, owing to the quasi nature of  their legal authority, they 
allow policy makers at the national and international levels some leeway when 
they translate the statements of  the RSIs into binding legal prescriptions.

RSIs respond to these regulatory demands by developing a dual legal-scientific 
authority structure, which involves three complementary pairs: science~law; 
science~pseudoscience (or non-science) and law~non-law. This hybrid structure has 
two key sociological effects. First, it turns the discursive products of  RSIs into fuzzy state-
ments (as they are considered against the criteria of  perfect legality or scientificity, which 
is discussed in more detail later in this article). Second, the invocation of  these three 
complementary pairs in a single organizational space triggers a process of  contesta-
tion, in which the structure of  the contradictory space delineated by each of  these three 
distinctions is being questioned. This process requires RSIs to deal with (conflicting) 
external expectations, forcing them to continuously rethink (and possibly realign) their 
institutional structure. The following discussion outlines these two effects in more detail.

RSIs may have different institutional structures, with varied levels of  independence, 
integration with policy-making bodies and output structure.13 Most multilateral envi-
ronmental treaties have some form of  scientific body associated with them – the IPCC 
is a prominent example.14 Technical-scientific organizations such as the International 
Electrotechnical Commission, the ICNIRP, and the GEM, which produce technical 
standards and guidelines, constitute another type of  RSI.15 Another organizational 

13 One should distinguish between regulatory scientific institutions (RSIs) and transnational scientific 
bodies such as the International Astronomical Union and the International Union of  Pure and Applied 
Chemistry, which are more detached from the regulatory domain.

14 Additional examples are the Assessment Panels to the Montreal Protocol on Substances That Deplete the 
Ozone Layer and the Subsidiary Body on Scientific, Technical and Technological Advice of  the Convention on 
Biological Diversity. See further Haas and Stevens, supra note 11; Meyer, ‘Epistemic Institutions and Epistemic 
Cooperation in International Environmental Governance’, 2(1) Transnational Environmental Law (2013) 15.

15 E.g., the International Electrotechnical Commission (IEC) (together with the International Organization for 
Standardization [ISO]) work on the creation of  standards related to the health, safety and environmental 
aspects of  nanotechnologies. Guidelines for Quality and Risk Assessment for Nano-Enabled Electrotechnical 
Products, Doc. IEC/TS 62844, at 1.0, available at http://www.iec.ch/dyn/www/f?p=103:23:0::::FSP_
ORG_ID,FSP_LANG_ID:1315,25 (last visited 1 May 2015). The International Commission on Non-Ionizing 
Radiation Protection (ICNIRP) develops exposure guidelines for non-ionizing radiation. See, e.g., ICNIRP, 
‘Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields’, 74(4) 
Health Physics (1998) 494. The Global Earthquake Model (GEM) develops an integrated risk assessment 
platform for earthquake risks (see http://www.globalquakemodel.org/gem/mission/products-services/ 
[last visited 1 May 2015]). See generally Büthe and Mattli, ‘Standards for Global Markets: Domestic and 
International Institutions’, 30 Handbook on Multi-Level Governance (2010) 455.

D
ow

nloaded from
 https://academ

ic.oup.com
/ejil/article/26/2/391/423031 by guest on 17 M

ay 2023

http://www.iec.ch/dyn/www/f?p=103:23:0::::FSP_ORG_ID,FSP_LANG_ID:1315,25
http://www.iec.ch/dyn/www/f?p=103:23:0::::FSP_ORG_ID,FSP_LANG_ID:1315,25
http://www.globalquakemodel.org/gem/mission/products-services/


396 EJIL 26 (2015), 391–416

type is that of  professional associations, which commonly also act as representatives 
of  a field of  expertise. Examples from the field of  alternative medicine are the ECH 
and the European Central Council of  Homeopaths (ECCH), which represent national 
associations of  homeopaths.16

A starting point for thinking about the hybrid structure of  RSIs is the tension 
between their hierarchical structure and the conventions of  scientific inquiry – in 
particular, the way in which scientific truth is commonly understood to evolve. RSIs 
resolve the tension between the regulatory demand for assured knowledge and the fal-
libility of  scientific understanding by developing a hierarchical process of  ‘generating 
truths’ that resolves the ‘fallibility’ problem through the mechanism of  institutional 
ordering.17 There is, in this context, a surprising similarity between the operational 
mode of  RSIs and that of  legal institutions. As opposed to the non-hierarchical nature 
of  scientific inquiry, legal truth, defined as valid law, is constituted by the proclama-
tions of  authorized institutions. Legal utterances, as noted by Pierre Bourdieu, have a 
performative nature: ‘The judgment of  a court, which decides conflicts or negotiations 
concerning persons or things by publicly proclaiming the truth about them, belongs 
in the final analysis to the class of  acts of  naming or of  instituting. The judgment repre-
sents the quintessential form of  authorized, public, official speech, which is spoken in 
the name of  and to everyone.’18

To understand the tension at the core of  RSIs, I need to say more about the con-
ventions of  scientific inquiry. Scientific truth is supposed to emerge through the free 
and uncoordinated process of  scientific inquiry and deliberation, not as a result of  
a hierarchical decision-making process.19 These two features, lack of  hierarchy and 
network structure, capture what William Kornfeld and Carl Hewitt have called the 
parallelism and pluralism of  science.20 Parallelism reflects the fact that different scien-
tific groups can work on the same topic at the same time in an attempt to improve 

16 European Committee of  Homeopaths, http://www.homeopathyeurope.org/ (last visited 1 May 2015) and 
European Central Council of  Homeopaths, http://www.homeopathy-ecch.org/ (last visited 1 May 
2015) respectively. See also the International Council for Homeopathy (ICH), http://www.homeopathy-
ich.org/ (last visited 1 May 2015). The link that I make above between the Intergovernmental Panel on 
Climate Change (IPCC) and the ECH is non-trivial and requires further elaboration (as was pointed out by 
the anonymous referee). I will return to this question below.

17 This hierarchical framework is codified in detailed statutes. See, e.g., Principles Governing IPCC Work, 
available at http://www.ipcc.ch/organization/organization_procedures.shtml#.UfZSLG3b2Zc (last vis-
ited 1 May 2015); ICNIRP Charter Adopted by the General Assembly of  IRPA, Montreal, 20 May 1992. In 
addition to the Charter, the ICNIRP is also bound by the Statutes of  the ICNIRP, which were approved at 
the Commission Meeting, 23–26 April 2003, Rome, Italy; Consolidated Modus Operandi of  the Subsidiary 
Body on Scientific, Technical and Technological Advice (SBSTTA), available at http://www.cbd.int/con-
vention/sbstta-modus.shtml (last visited 1 May 2015); and Statutes and By-Laws of  the ECH, available at 
http://www.homeopathyeurope.org/about-ech/statutes (last visited 1 May 2015).

18 Bourdieu, ‘The Force of  Law: Toward a Sociology of  the Juridical Field’, 38 Hastings Law Journal (1986) 
805, at 838.

19 See, e.g., Kornfeld and Hewitt, ‘The Scientific Community Metaphor’, 11(1) IEEE Transactions on Systems, 
Man and Cybernetics (1981) 24.

20 Ibid., at 25. See also Oppenheimer et al., ‘The Limits of  Consensus’, Science Magazine’s State of  the Planet 
2008–2009, with a Special Section on Energy and Sustainability (2008), at 123; Sarewitz, ‘The Voice of  
Science: Let’s Agree to Disagree’, 478 Nature (2011) 7.
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each other’s performance.21 Pluralism reflects the fact that there is no central arbiter 
of  truth in science.22 At any given time, scientific publications may reflect heteroge-
neous and even conflicting information and opinions. The parallelism and pluralism 
of  science reflect its spirit of  free criticism. As Karl Popper notes, a scientist ‘may offer 
his theory with the full conviction that it is unassailable. But this will not impress 
his fellow-scientists and competitors; rather it challenges them: they know that the 
scientific attitude means criticizing everything, and they are little deterred even by 
authorities’.23 Science’s non-hierarchical nature is a key feature of  its systemic logic.24

The hierarchical structure of  RSIs is clearly at odds with the foregoing portrait 
of  scientific inquiry. Epistemic authority idyllically emerges spontaneously through 
the network dynamic of  scientific contestation. Legal authority is grounded, in con-
trast (again, idyllically), in formal constitutional structures.25 Traditionally, these 
two realms of  authority have been conceived as completely separate. Legal authority 
cannot transform epistemic claims into truths, although it can endow statements 
with normative power. By contrast, epistemic authority cannot produce binding 
prescriptions but can advise us about the true state of  affairs in a particular field.26 
The two realms also differ sharply in their modus operandi. Since scientists are con-
cerned with truth, when they are uncertain they can avoid the risk of  being wrong 
by deferring judgment.27 But in politics and law, decisions must be made now. RSIs 
are thus torn between the ‘timelessness’ of  science and the immediacy of  law and 
politics.28

21 Kornfeld and Hewitt, supra note 19, at 25.
22 Experiments or observations, with their potential for testing or refuting scientific theories, are still 

conceived as the impartial arbiters of  scientific controversies. See Karl Popper, The Open Society and Its 
Enemies, vol. 2: Hegel, Marx, and the Aftermath (1971), at 218. While Popper’s philosophy was subject 
to wide-ranging critique by philosophers of  science, this idea has remained dominant. See, e.g., the 
emerging concept of  evidence-based medicine. Ross C. Brownson et al., ‘Evidence-Based Public Health: 
A Fundamental Concept for Public Health Practice’, 30 Annual Review of  Public Health (2009) 175.

23 Popper, supra note 22, at 218. See also Mercier and Heintz, ‘Scientists’ Argumentative Reasoning’, 33 
Topoi (2014) 513, at 515–516 (arguing against the view of  scientific work as ‘lonely reflection’).

24 This feature of  ‘scientific praxis’ remains intact even as philosophers have discarded Popper falsifiability 
criterion and developed alternative views of  science. See Pennock, ‘Can’t Philosophers Tell the Difference 
between Science and Religion?: Demarcation Revisited’, 178 Synthese (2011) 177, at 200; Niklas 
Luhmann, Ecological Communication, translated by John Bednarz (1989), at 76–77.

25 There is a gap between the ideal notion of  epistemic authority, as depicted earlier, and some of  the scien-
tific practices that can be observed in reality (e.g., some scholars receive their authority from their institu-
tional affiliations and not from their scientific achievements; journal editors hold significant power). But 
the point of  this argument is that the ideal of  epistemic authority functions as a regulatory mechanism. 
We feel uncomfortable when we are confronted with such cases because they deviate from the ideal. See 
further Hansson, ‘Cutting the Gordian Knot of  Demarcation’, 23 International Studies in the Philosophy 
of  Science (2009) 237, at 240; Perez, ‘Open Government, Technological Innovation and the Politics of  
Democratic Disillusionment: (E-)Democracy from Socrates to Obama’, 9 I/S: A Journal of  Law and Policy 
for the Information Society (2013) 61.

26 Raz, ‘The Problem of  Authority: Revisiting the Service Conception’, 90 Minnesota Law Review (2006) 
1003.

27 Jellinek, ‘On the Inevitability of  Being Wrong’, 363 Annals New York Academy of  Science (1981) 43; 
Faigman, ‘Mapping the Labyrinth of  Scientific Evidence’, 46 Hastings Law Journal (1994) 555, at 566.

28 Faigman, supra note 27.
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RSIs challenge the conventional boundaries between science~law, charting a 
new institutional and semantic space between these opposites. However, this very 
act of  re-mapping also creates a challenge to the conventional distinction between 
science~pseudoscience. To understand this point, it is necessary to look at the way in 
which philosophers of  science have approached the ‘demarcation’ problem.29 A useful 
starting point to this debate is the definition of  pseudoscience proposed by Sven Ove 
Hansson. For Hansson, a statement is pseudoscientific if, and only if, it satisfies the 
following three criteria:

i. It pertains to an issue within the domains of  science (in a broad sense).
ii. It is not epistemically warranted.
iii. It is part of  a doctrine whose major proponents try to create the impression that it 

is epistemically warranted.30

The advantage of  Hansson’s approach lies, first, in the fact that it can accom-
modate varied approaches to the question of  what is the hallmark of  scientific 
work through the idea of  epistemic warrant. Thus, for example, epistemic war-
rant can be seen as a function of  repeatability, conformity with the procedures 
of  methodological naturalism or the capacity of  the research programme to pro-
duce unexpected predictions.31 Second, the notion of  epistemic warrant is fuzzy, 
and its invocation in this context opens the door to nuanced interpretations of  
‘scientificity’.32

The hierarchical structure of  RSIs can undermine the epistemic trustworthiness of  
their epistemic output. Whereas the epistemic power of  scientific propositions depends 
on their (content-dependent) persuasiveness and their capacity to withstand the (free 
and pluralistic) scrutiny of  the scientific community, legal norms have a ‘because 
I said so’ quality.33 Mixing these two forms of  justifications can therefore diminish the 
epistemic trustworthiness of  RSIs output – its level of  scientificity – because it reduces 
the extent to which this output meets the conditions of  ‘proper’ scientific work. The 
propositions produced by RSIs are therefore located somewhere between the poles of  
perfect science and pseudoscience.

The way in which certain RSIs mix together questionable scientific discourse with 
normative power provides another example of  the way in which the institutional 
juxtaposition of  hierarchy and truth calls into question the traditional distinction 
between science and pseudoscience. RSIs such as the International Psychoanalytical  

29 A thorough discussion of  this literature would lead us too far afield. See further Pennock, supra note 24.
30 Hansson, supra note 25, at 240.
31 See, respectively, Pennock, ‘Naturalism, Evidence and Creationism: The Case of  Phillip Johnson’, 11 

Biology and Philosophy (1996) 543, at 549; Agassi and Laor, ‘How Ignoring Repeatability Leads to Magic’, 
30 Philosophy of  the Social Sciences (2000) 528, 572; Lakatos, ‘Introduction: Science and Pseudoscience’, 
in John Worrall and Gregory Currie (eds), The Methodology of  Scientific Research Programmes (1978) 1.

32 For similar view, see Brigandt, ‘Intelligent Design and the Nature of  Science: Philosophical and 
Pedagogical Points’, in K. Kampourakis (ed.), The Philosophy of  Biology (2013) 20.

33 William A.  Edmundson, ‘Because I  Said So’, Georgia State University College of  Law, Legal Studies 
Research Paper, 27 October 2012, available at http://ssrn.com/abstract=2165428 (last visited 1 May 
2015); Joseph Raz, Between Authority and Norms: On the Theory of  Law and Practical Reason (2009), at 7.
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Association,34 the International Society for Astrological Research,35 the ECH, the ECCH 
and the International Council for Homeopathy (ICH) constitute a useful example. The 
limited epistemic credibility of  these bodies stems not from the way in which they mix 
together hierarchy and truth but, rather, from the deep flaws in their underlying research 
programmes.36 These programmes are characterized by the fact that the community of  
practitioners associated with them makes little attempt to develop the theory towards 
solutions of  problems, shows no concern for attempts to evaluate the theory in relation 
to other theories and is selective in considering confirmations and disconfirmations.37 
What enables organizations representing degenerative research programmes such as the 
ECH, the ECCH and the ICH to operate alongside scientifically prestigious bodies such the 
IPCC is the fact that science and law use different criteria of  legitimacy and validity. The 
questionable epistemic status of  homeopathy or psychiatry does not prevent practitioners 
in these fields from establishing legal entities that can acquire regulatory powers.38 The 
intertwinement of  scientific and legal authority can therefore provide institutional sup-
port to epistemic claims that do not meet the criteria of  sound science.

To complete the description of  the triple-hybrid structure of  RSIs, I must also explore 
its legal facet, which has two aspects that correspond to the complementary pairs: 
science~law and law~non-law. First, in contrast to conventional wisdom, accord-
ing to which RSIs provide policy-relevant, but not prescriptive, advice, the output of  
RSIs does in fact carry some normative force (science~law). This normative impact 
is reflected in the way in which the statements produced by RSIs shape international 
or national legal instruments or are directly incorporated into them. There is a gap, 
however, between the de facto normative authority of  RSIs and conventional juris-
prudential conceptions of  legal authority. This gap reflects the second aspect of  the 
hybrid structure of  RSIs: law~non-law. Although RSIs satisfy certain prerequisites 
for legal authority (they have a formal legal structure with detailed decision-making 
procedures),39 their authority to make law does not satisfy common constitutional 

34 International Psychoanalytical Association (IPA), http://www.ipa.org.uk/ (last visited 1 May 2015). 
The IPA has policy-normative aspirations. One of  its outreach groups, the United Nations Committee, 
is entrusted with the task ‘to consider, advise, and promote contributions that the profession of  psycho-
analysis might make in such areas of  international concern’, especially in the context of  the Economic 
and Social Council and its subsidiary bodies. See http://www.ipa.org.uk/en/Committees/Outreach/
OutreachGroups.aspx (last visited 1 May 2015).

35 International Society for Astrological Research, http://isarastrology.com/ (last visited 1 May 2015); see also the 
Association of  Professional Astrologers, http://www.professionalastrologers.co.uk/ (last visited 1 May 2015).

36 A common feature of  these programmes is a lack of  capacity to produce ‘dramatic, unexpected, stunning 
predictions’ and the fact that they tend to lag behind the facts. Lakatos, supra note 31.

37 Paul R.  Thagard, Why Astrology Is a Pseudoscience, PSA: Proceedings of  the Biennial Meeting of  the 
Philosophy of  Science Association (1978), at 223–234, 227–228.

38 Gottesman, ‘From Cobblestones to Pavement: The Legal Road Forward for the Creation of  Hybrid Social 
Organizations’, 26 Yale Law and Policy Review (2007) 345; Salamon and Anheier, ‘In Search of  the Non-
Profit Sector, I: The Question of  Definitions’, 3 Voluntas: International Journal of  Voluntary and Nonprofit 
Organizations (1992) 125.

39 See note 17 in this article for the constitutional frameworks of  the IPCC, the ICNIRP, the SBSTTA, and the 
ECH. For a detailed analysis of  the formal legal structure of  the IPCC and the ICNIRP, see Adi Ayal et al., 
‘Science, Politics and Transnational Regulation: Regulatory Scientific Institutions and the Dilemmas of  
Hybrid Authority’, 2 Transnational Environmental Law (2013) 45.
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conceptions of  groundedness and procedure (at both the national and international 
spheres). In this sense, the authority of  RSIs transcends the conventional account of  
legal authority. This is not a unique phenomenon. As is noted by the literature on 
global administrative law (GAL), the sources of  authority of  international organ-
izations are becoming increasingly blurred.40 This gap between the (de facto) legal 
authority of  RSIs and constitutional conventions mirrors the gap between their epis-
temic authority and the conventions of  scientific inquiry.

The legal hybridity of  RSIs thus reflects not only the fact that their output carries 
both normative and epistemic meaning but also the fact that the normative force of  this 
output does not reach the level of  normativity associated with conventional national 
or transnational law-making bodies. This feature reflects a more general thesis about 
the fuzzy nature of  legal normativity. Legal normativity under this view forms a con-
tinuum bounded by the ideal types of  ‘non-law’ at the one end and ‘crisp (or absolute) 
law’ at the other.41 The notion of  graded normativity can also be conceptualized by 
drawing on our extensional knowledge of  exemplars of  perfect/imperfect legal institu-
tions.42 The Supreme Court of  Israel and the World Trade Organization Appellate Body 
are both exemplars of  perfect legal institutions. The judges in a moot court trial provide 
a contrary example.43 RSIs are situated somewhere between these opposites.

To make this discussion more concrete, I want to explore a few examples that dem-
onstrate the range of  normative effects associated with the work of  RSIs. The ICNIRP 
publishes exposure guidelines,44 which are formally adopted by the World Health 
Organization (WHO) and regularly serve as a basis for national regulation in many 
countries.45 These standards govern, among others, the mobile phone industry (maxi-
mal permitted exposure both from hand-held devices and from cell phone towers) as 

40 Davis, Kingsbury and Merry, supra note 1; De Burca, Keohane and Sabel, ‘Global Experimentalist 
Governance’ 44 British Journal of  Political Science (2014) 477, available at http://ssrn.com/
abstract=2423810 (last visited 1 May 2015), at 8.

41 For a more detailed discussion of  the idea of  graded normativity, see Perez, ‘Fuzzy Law: A Theory of  Quasi-Legal 
Systems’, 28 Canadian Journal of  Law and Jurisprudence (2015) 343. The fuzzy model can be contrasted with 
Hart’s theory of  law, which is based on the thesis that the rule of  recognition sharply determines the member-
ship of  a particular legal system. S. Shapiro, What Is the Rule of  Recognition (and Does It Exist)? (2009), at 11.

42 Extensional understanding of  concepts is commonly accomplished by acquaintance with exemplars. 
Hampton, ‘Concepts and Natural Language’, in Radim Belohlavek and George J. Klir (eds), Concepts and 
Fuzzy Logic (2011) 233, at 239.

43 While the judge in a moot court trial has some normative influence within this artificial process (e.g., she can 
declare one team to be the winner) it has no influence beyond this process. In contrast, RSIs have a general – 
but nuanced – normative power (thanks to the anonymous referee for his/her comments on this point).

44 See, e.g., Paolo Vecchia et al., Exposure to High Frequency Electromagnetic Fields, Biological Effects and Health 
Consequences (100 kHz–300 GHz) Review of  the Scientific Evidence and Health Consequences (2009), avail-
able at http://www.rcysostenibilidad.telefonica.com/wp-content/uploads/2014/05/icnirp_julio_2009.
pdf  (last visited 1 May 2015).

45 For the World Health Organization approach, see http://www.who.int/peh-emf/standards/en/ (last vis-
ited 1 May 2015); Repacholi, ‘Science and Precautionary Measures in EMF policy’, 10(1) IOP Conference 
Series: Earth and Environmental Science (2010) 1. Most of  the European Union member states have relied on 
the ICNIRP guidelines in their domestic regulation. See Domenech Pascual, ‘Not Entirely Reliable: Private 
Scientific Organizations and Risk Regulation – the Case of  Electromagnetic Fields’, 1 European Journal of  
Risk Regulation (2013) 29, at 32; Report on the Implementation of  the Council Recommendation on the 
Limitation of  Exposure of  the General Public to Electromagnetic Fields (0 Hz–300 GHz), Commission 
Staff  Working Paper 1999/519/EC, 1999.
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well as power-frequency magnetic fields emitted by power lines, transformers, appli-
ances and so on.46 The International Organization of  Standardization’s (ISO) Technical 
Committee (TC) 229 on Nanotechnologies develops standards in the field of  nano-
technologies focusing on understanding and controlling matter and processes at the 
nano scale and potential technological applications that exploit the unique properties 
of  nano-scale materials.47 The work of  ISO TC 229 has already led to the publication 
of  standards governing various aspects of  nanotechnologies.48 Another example is 
the involvement of  the ECH and the ECCH in the development of  guidelines for homeo-
pathic proofs, education (core curriculum requirements) and accreditation.49

The normative influence of  the IPCC is less direct. IPCC reports have substantial 
influence on climate change research, on public discourse about climate change and 
on the policy formation process within the United Nations Framework Convention on 
Climate Change (UNFCCC).50 Although, unlike the ICNIRP or the ISO TC 229, the IPCC 
does not produce technical standards, it would be wrong to treat its output as lacking 
normative force. For example, the US Environmental Protection Agency has relied 
on the findings of  the IPCC in its proposed Endangerment and Cause or Contribute 
Findings for Greenhouse Gases under section 202(a) of  the Clean Air Act.51

The following figure provides a graphic depiction of  the triple-hybrid structure of  
RSIs. The arrows represent the constant contestation of  boundaries that characterizes 
an RSI’s internal dynamic. The next section elaborates this dynamic and the chal-
lenges it creates.

46 See http://www.icnirp.de/PubMost.htm (last visited 1 May 2015).
47 See ISO/229, http://www.iso.org/iso/iso_technical_committee?commid=381983 (last visited 1 May 

2015); Klaine et al., ‘Paradigms to Assess the Environmental Impact of  Manufactured Nanomaterials’, 
31 Environmental Toxicology and Chemistry (2012) 3.

48 See, e.g., ISO/TR 11360:2010: Nanotechnologies – Methodology for the Classification and Categorization 
of  Nanomaterials; and ISO/TS 12901-1:2012: Nanotechnologies – Occupational Risk Management 
Applied to Engineered Nanomaterials – Part 1: Principles and Approaches’. For the full list, see http://
www.iso.org/iso/home/store/catalogue_tc/catalogue_tc_browse.htm?commid=381983 (last visited 1 
May 2015).

49 See ECH, Homeopathic Drug Provings Guidelines, version 1.1 (June 2011); European Central Council 
of  Homeopaths (ECCH) and International Council for Homeopathy (ICH), International Guidelines 
for Homeopathic Education (May 2011); ECCH, European Guidelines for Accreditation of  Courses of  
Education in Homeopathy (June 2002).

50 United Nations Framework Convention on Climate Change 1992, 31 ILM 849 (1992). Hulme and 
Mahony, ‘Climate Change: What Do We Know about the IPCC?’, 34(5) Progress in Physical Geography 
(2010) 705, at 712; Yulia Yamineva, The Governance of  Scientific Assessment in the Context of  the 
Intergovernmental Panel on Climate Change: Lessons for International Cooperation in Science, Technology and 
Innovation, German Development Institute, Discussion Paper 7/2014 (2014), at 20. As Yamineva notes a 
clear boundary between research and policy advice may be difficult to draw, given the IPCC’s involve-
ment in assessing mitigation and adaptation options (through Working Groups II and III). See, e.g., 
O. Edenhofer et al. (eds), Climate Change 2014: Mitigation of  Climate Change. Contribution of  Working Group 
III to the Fifth Assessment Report of  the Intergovernmental Panel on Climate Change (2014).

51 Wagner, Fisher and Pascual, ‘Misunderstanding Models in Environmental and Public Health Regulation’, 
18 NYU Environmental Law Journal (2010) 293, at 314, noting the reliance of  the Environmental Protection 
Agency (EPA) on the findings of  the IPCC in its proposed Endangerment and Cause or Contribute Findings 
for Greenhouse Gases under Section 202(a) of  the Clean Air Act, 74 Fed. Reg. No. 239, 66496, 66497, 
66511 (15 December 2009), available at http://www.epa.gov/climatechange/Downloads/endanger-
ment/Federal_Register-EPA-HQ-OAR-2009-0171-Dec.15-09.pdf  (last visited 1 May 2015).
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3 The Institutional Dynamic of RSIs

A Between Truth and Hierarchy

The hybrid structure of  RSIs is reflected by the juxtaposition of  three complementary 
pairs – science~law, law~non-law and science~pseudoscience – in a single institu-
tional space. This juxtaposition induces a dynamic of  incessant contestation and self-
reflection within RSIs, which are torn between the competing conventions of  science 
and law. These intrinsic tensions threaten the authority of  RSIs with respect to all of  the 
audiences with whom they interact: the scientific community, the policy-makers com-
munity and the lay public. This threat forces RSIs to continuously rethink and possibly 
realign their internal structure. It should be noted that the full sociological implications 
of  this dynamic are not necessarily transparent at the level of  the RSI itself. Rather, 
they become visible only when the organization is observed from a second-order level, 
in which the social-linguistic implications of  these first-order social processes can be 
exposed. Institutional crises (for example, the ‘climate-gate’ scandal in the IPCC con-
text) sometimes force organizations to engage in such second-order observation.

The way in which RSIs are commonly described in science and technology litera-
ture, which tends to focus on the concepts of  ‘boundary objects’ and ‘co-production’, 
captures only part of  the unique dynamic of  RSIs, primarily because these concepts 
are not sufficiently refined. The idea of  ‘co-production’, which was proposed by Sheila 
Jasanoff, refers to the ‘mutually constitutive nature of  science and social order’.52 In 
the framework of  co-production, Jasanoff  notes ‘virtue in science cannot be consti-
tuted any differently from virtue in society; the two are inseparable, cut from the same 
cultural cloth, and seamed with the same ethical and political understandings’.53 
However, the idea of  co-production is somewhat vague with respect to the constitutive 

52 Jasanoff, ‘Science and Citizenship: A New Synergy’, 31 Science and Public Policy (2004) 90, at 91. See also 
Lemos and Morehouse, ‘The Co-Production of  Science and Policy in Integrated Climate Assessments’, 15 
Global Environmental Change (2005) 57, at 59.

53 Jasanoff, supra note 12, at 237.
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Figure 1: The Triple-hybridity of  RSIs
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elements of  science, law and politics54 and, consequently, cannot fully capture the 
potential frictions that could be generated by the process of  co-production. The idea 
of  co-production also does not seem to capture the unique semantic structure of  the 
discursive outputs of RSIs.

The ideas of  boundary work and boundary objects are similarly vague. The image 
of  a boundary object is of  something like an immigration officer or a doorman that 
functions as a bridge across a boundary. Thus, David Guston defines boundary objects 
as entities that ‘sit between two different social worlds, such as science and non-
science’,55 and Daan Boezeman and his colleagues argue that boundary organizations 
‘operate in a boundary zone between social worlds’ and ‘function as an intermediate 
between science and politics, facilitating the two-way flow of  information’.56 Yet this 
image is misleading because it misses the way in which RSIs juxtapose – in their orga-
nizational realm – the discourses of  science, law and politics. Picturing RSIs as a kind 
of  ‘doorman’ misses the unique dynamic generated by this institutional juxtaposition 
and the challenges it creates for the operation and stability of RSIs.

The key blind spot of  the ‘co-production’ and ‘boundary object’ metaphors is, there-
fore, that they are not sufficiently sensitive to the institutional tensions created by 
a RSI’s hybrid structure. In this section, I explore how this institutional tension has 
manifested itself  in the context of  three different RSIs (the IPCC, the ICNIRP and the 
ECH) and examine the way in which these RSIs have attempted to balance the compet-
ing demands of  science and law in order to sustain their authority in both domains. 
This institutional dynamic can be interpreted as a form of  institutional ‘metastability’.

The IPCC provides an excellent case study of  these tensions because its structure 
has been the subject of  broad public debate. This debate reached its peak in 2010 
with the ‘Climategate’ crisis that challenged the IPCC’s epistemic and political author-
ity.57 The scandal has led to a wide-ranging process of  reflection about the decision-
making structure of  the IPCC.58 The most important review was conducted by the 
InterAcademy Council (IAC).59 The IAC’s report highlighted four issues concerning 
the IPCC’s work procedures that demonstrate the tension between the normative and 
scientific facets of  its work: the sources of  the information used by the IPCC and the 
composition of  its working groups, the peer review process of  the IPCC’s reports, the 

54 See, e.g., Lemos and Morehouse, supra note 52, at 59.
55 Guston, supra note 12, at 400.
56 Daan Boezeman et  al., ‘The Dutch Delta Committee as a Boundary Organisation’, 27 Environmental 

Science and Policy (2013) 162, at 163.
57 Reiner Grundmann, ‘“Climategate” and the Scientific Ethos’, 38 Science, Technology and Human Values 

(2013) 67; Brett Jacob Bricker, ‘Climategate: A Case Study in the Intersection of  Facticity and Conspiracy 
Theory’, 64 Communication Studies (2013) 218.

58 See, e.g., Heffernan, ‘“Climategate” Scientist Speaks Out’, Nature (2010), available at http://www.
nature.com/news/2010/100215/full/news.2010.71.html (last visited 1 May 2015); A.  Leiserowitz 
et  al., Climategate, Public Opinion, and the Loss of  Trust (2 July 2010), available at http://ssrn.com/
abstract=1633932 (last visited 1 May 2015).

59 InterAcademy Council (IAC), Climate Change Assessments: Review of  the Processes and Procedures of  
the IPCC, 2010. For the other reviews, see Kevin E.  Trenberth, Communicating Climate Science and 
Thoughts on Climategate, Joint Presidential Session on Communicating Climate Change, AMS 23–27 
January 2011, Seattle, Washington, 2011.
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conflict of  interest, and the conceptualization and communication of  uncertainty. 
I focus on the first three issues in this section and defer the discussion of  uncertainty 
to the next section.

The issues surrounding the sources and the review process illustrate the tension 
generated by the juxtaposition of  the scientific focus on intellectual merit and objec-
tivity and the legal-political emphasis on voice, participation and transparency. In the 
context of  sources, this tension is reflected in the debate about the kind of  publications 
the IPCC should refer to in its reports. There is a strong academic convention that 
only peer-reviewed materials count.60 However, in a hybrid body such as the IPCC, the 
question of  what sources should be incorporated into its database cannot be deter-
mined exclusively on epistemic grounds. From a political-legal perspective, restricting 
the class of  ‘legitimate’ publications to peer-reviewed materials is problematic because 
it disregards the need to give voice to civic society players that operate outside conven-
tional academic circles. Expanding the circle of  knowledge sources is important for 
sustaining the IPCC’s political-legal legitimacy.

The IPCC has adopted a middle position on this question. The current working prin-
ciples of  the IPCC include a specific provision on this issue, which recognizes that sources 
that have not undergone peer review can provide crucial information for IPCC reports, but 
this provision requires chapter teams to ‘review the quality and validity of  each source 
before incorporating information into an IPCC Report’.61 The policy grants substantial dis-
cretion to the IPCC teams in making the determination of  ‘quality and validity’. A good 
example of  this more liberal approach is the controversial IPCC decision to cite in its 
recent Special Report on Renewable Energy Sources and Climate Change Mitigation (SRREN)62 
the Greenpeace report, Energy Revolution 2010: A  Sustainable World Energy Outlook.63 
Although the extension of  the IPCC’s knowledge space can also be justified on epistemic 
grounds, as publication in peer-reviewed journals is only a rough proxy for sound knowl-
edge, the epistemic argument remains qualitatively distinct from the political one.

Similar tensions emerge also in the context of  the IPCC’s review process. The scientific 
peer-review system is based on a sharp separation between the producers of  epistemic 
work and its judges (for example, editors of  scientific journals). Traditionally, this system 

60 Smith, ‘Peer Review: A Flawed Process at the Heart of  Science and Journals’, 99(4) Journal of  the Royal 
Society of  Medicine (2006) 178, at 278. For the importance of  peer review for the epistemic credibility 
of  the IPCC’s work, see Environmental Protection Agency, Climate Change Division, Technical Support 
Document for Endangerment and Cause or Contrite Findings for Greenhouse Gases under Section 202(A) 
of  the Clean Air Act 3–7, 2009, available at http://www.epa.gov/climatechange/Downloads/endanger-
ment/Endangerment_TSD.pdf  (last visited 1 May 2015), at 4–5.

61 Procedures for the Preparation, Review, Acceptance, Adoption, Approval and Publication of  IPCC Reports 
(Procedures of  IPCC Reports), Annex 2 on the Procedures for Using Non-Published/Non-Peer Reviewed 
Sources in IPCC Reports, Adopted at the Fifteenth Session (San José, 15–18 April 1999), amended at the 
Twentieth Session (Paris, 19–21 February 2003), Twenty-first Session (Vienna, 3 and 6–7 November 
2003), and Twenty-Ninth Session (Geneva, 31 August – 4 September 2008).

62 IPCC, Special Report on Renewable Energy Sources and Climate Change Mitigation (2012).
63 S. Teske et al., Energy Revolution 2010: A Sustainable World Energy Outlook (2010). The report was later pub-

lished in a scientific journal. Teske et al., Energy Revolution 2010: A Sustainable World Energy Outlook’, 4 
Energy Efficiency (2010) 409. Ottmar Edenhofer, co-chair of  IPCC Working Group III, noted that ‘[g]iven 
the great variety of  estimates of  possible deployment levels for renewables, the mandate of  the IPCC is to 
evaluate the full range of  scenarios, including those with very low as well as those with very high penetra-
tion’. See Edenhofer, ‘Different Views Ensure IPCC Balance’, 1 Nature Climate Change (2011) 229.
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has tended to be highly secretive and non-transparent. By contrast, in politics and law, 
decision-making processes are expected to be transparent and open to participation.64 
Indeed, the IPCC is facing increasing demands to extend the transparency of  its opera-
tions.65 As documented by the GAL literature, the principles of  transparency and voice 
have been applied to a wide range of  transnational institutions, and GAL scholars argue 
further that these principles have acquired a meta-regulatory status.66 The IPCC has been 
struggling to find the proper balance point between these conflicting paradigms. On the 
one hand, it has sought to strengthen its review procedures, making them more con-
sistent with scientific practices. For example, the IPCC has clarified the important role of  
the review editors, who are responsible for coordinating the review process and assisting 
the lead authors.67 By separating the role of  lead authors from that of  review editors, 
the IPCC has sought to improve the agreement between its internal procedures and the 
peer-review conventions of  the scientific community.68 On the other hand, in response to 
demands for greater transparency, the IPCC has also sought to find ways to open up the 
review process. Although the IPCC has been hesitant to make the peer-review process 
available to wide-ranging public participation, it has increased substantially the opportu-
nities for experts to review its work products. It has done so by allowing experts interested 
in participating in an IPCC review to register as expert reviewers and gain access to draft 
chapters.69 While formally, this process has limited the review process to experts only, it 
has nonetheless broadened extensively the boundaries of  the participating community. 
This ‘broadening’ effect was reflected, first, in the large number of  experts who partici-
pated in the process70 and, second, in the fact that some of  the experts have leaked draft 
reports to the media (although this was not allowed under the terms of  the review).71 

64 Perez, supra note 25.
65 See, in particular, IAC, supra note 59, at 18, the submissions of  the government of  Belgium and the 

Netherlands in response to the invitation from the IPCC Secretariat to provide comments on the future of  
the IPCC. Future of  the IPCC: Collated Comments from Governments, 37th Session of  the IPCC, Georgia, 
14–18 October 2013, Doc. IPCC-XXXVII/INF. 1, 2013.

66 Kingsbury, ‘The Concept of  “Law” in Global Administrative Law’, 20 European Journal of  International Law 
(2009) 23, at 25; Davis, Kingsbury and Merry, supra note 1, at 89.

67 Procedures of  IPCC Reports, supra note 61, Annex 1 on the Tasks and Responsibilities for Lead Authors, 
Coordinating Lead Authors, Contributing Authors, Expert Reviewers and Review Editors of  IPCC Reports 
and Government Focal Points, Appendix A. See also IAC, supra note 59, at 20.

68 The separation between the epistemic judges and producers is critical to the epistemic credibility of  the 
scientific work. See Frank Fox and Braxton, ‘Misconduct and Social Control in Science: Issues, Problems, 
Solutions’, 65(3) Journal of  Higher Education (1994) 373.

69 See IPCC, Review of  Working Group Contributions to the IPCC Fifth Assessment Report, Doc. AR5, 
January 2012, revised May 2012.

70 E.g., 800 experts participated in the review of  second-order drafts of  the Working Group I contribution 
to the IPCC Fifth Assessment Report. Climate Change 2013: The Physical Science Basis, Doc. WGI AR5, 
2013, available at https://www.ipcc-wg1.unibe.ch/ (last visited 30 July 2013).

71 E.g., the fifth Assessment Report (AR5), which was due to be published in September 2013, was uploaded to 
a website called Stop Green Suicide on 13 December 2012, available at http://www.stopgreensuicide.com/ 
(last visited 1 May 2015), and was consequently circulated widely on the Internet. The report was leaked 
by Alec Rawls, a climate sceptic who had been accepted by the IPCC as an expert reviewer for WGI AR5. See 
Leo Hickman, ‘Landmark Climate Change Report Leaked Online’, The Guardian (14 December 2013), avail-
able at http://www.theguardian.com/environment/2012/dec/14/ipcc-climate-change-report-leaked-
online (last visited 1 May 2015). See further IPCC, Unauthorized Posting of  the Draft of  the Working Group 
I Contribution to the IPCC Fifth Assessment Report, Doc. 2012/15/ST, 14 December 2012.
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Opening the review process to wide participation can improve the quality and legitimacy 
of  the IPCC by expanding the community of  evaluators and increasing the range of  view-
points, but it also creates new epistemic and political challenges because of  the difficulty 
of  dealing efficiently and fairly with a large number of  comments.72

Another source of  tension involves the composition of  teams responsible for prepar-
ing the reports. Once the authority to produce truth is conferred upon a particular 
institution, the question of  who participates in internal processes within that institu-
tion becomes a political issue. The IAC report suggests that ‘the IPCC should estab-
lish a formal set of  criteria and processes for selecting Coordinating Lead Authors and 
Lead Authors’, and it notes that ‘the absence of  a transparent author-selection pro-
cess or well-defined criteria for author selection can raise questions of  bias and under-
mine the confidence of  scientists and others in the credibility of  the assessment’.73 
In response to the IAC report, the IPCC adopted new procedures for the selection of  
lead authors and team members and for handling conflicts of  interest. These proce-
dures reflect an attempt to balance the epistemic and political aspects of  the work of  
the IPCC. According to the Procedures for the Preparation, Review, Acceptance, Adoption, 
Approval and Publication of  IPCC Reports, the composition of  the group of  coordinating 
lead authors and lead authors shall aim to reflect the range of  scientific views, geo-
graphical representation, mixture of  experts with and without previous experience 
in the IPCC and gender balance.74 The tension between these criteria and the purely 
scientific criteria of  epistemic warrant is clear.

The IPCC’s policy on conflict of  interests (COI) reflects a similar mixture of  political 
and epistemic commitments by distinguishing between COI and bias. Bias represents the 
legitimate need to ‘include individuals with different perspectives and affiliations’, and it 
can be managed by an ‘author team composition that reflects a balance of  expertise and 
perspectives’. COI is a state of  affairs in which ‘an individual could secure a direct and 
material gain through outcomes in an IPCC product’, and, contrary to bias, it should 
prevent a candidate from being nominated to the IPCC’s teams. The COI policy of  the 
IPCC clarifies that ‘holding a view that one believes to be correct, but that one does not 
stand to gain from personally is not a conflict of  interest’.75 Whereas COI is conceived as a 
threat to the objectivity of  the IPCC, bias, as defined within the framework of  COI policy, is 
conceived as a mechanism that can contribute to the deliberative strength of  the IPCC.76

The ICNIRP has developed a different strategy to address the tension between epi-
stemic authority and political legitimacy. Its position on the issues explored in the 
IAC’s report can be found in its constitutional documents and in a statement from 
2002 (on the general approach to protection against non-ionizing radiation).77 In 

72 For the IAC’s view on these issues, see IAC, supra note 59, at 18–19.
73 Ibid., at 15.
74 Procedures of  IPCC Reports, supra note 61, Appendix A, available at http://www.ipcc.ch/pdf/ipcc-princi-

ples/ipcc-principles-appendix-a-final.pdf  (last visited 1 May 2015), para. 4.3.2.
75 IPCC, Conflict of  Interest Policy, available at http://www.ipcc.ch/pdf/ipcc-principles/ipcc-conflict-of-

interest.pdf  (last visited 1 May 2015).
76 Edenhofer, supra note 63.
77 ICNIRP Charter and Statutes, supra note 17.
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these documents, the ICNIRP makes some concessions to the political-legal issues of  
representation and transparency, but these concessions seem unconvincing by com-
parison with the discussion that took place in the IPCC.

A good example is the ICNIRP’s policy on public consultation. The ICNIRP estab-
lished an open review process in 2009. According to this policy, draft guidelines are 
made public for a 90-day period, allowing comments from all interested parties.78 Yet 
the commitment of  the ICNIRP to public review is rather limited – the ICNIRP does 
not publish the comments it receives, and it does not explain which comments are 
accepted or why some are deemed to be irrelevant.79 Overall, the ICNIRP has invested 
relatively little effort in the political facet of  its authority, relying primarily on its epis-
temic reputation.80

The case of  the homeopathic RSIs, such as the ECH and the ECCH, provides another 
illustration of  the unique sociological dynamic induced by the coupling of  epistemic 
and legal authority. In justifying their regulatory output, the ECH and the ECCH refer 
not only to epistemic foundations but also to ethical concepts such as well-being and 
self-determination. For example, in a document entitled Homeopathic Care in a Medical 
Context, the ECH emphasizes the right of  European citizens for self-determination, 
noting that:

Today’s European citizens feel themselves responsible for their own lives, for their own health. 
They want to make their own choice of  therapy, whether it belongs to conventional medicine or 
homeopathy. This right of  self-determination is, in fact, a basic right of  European citizens. Most 
users of  homeopathy do not want to give up conventional medicine, but just want to choose 
the medical approach that seems to produce the best result in certain situations or that fits into 
their own lifestyle.81

In another joint document of  the ECH and several other alternative care organizations, 
the ECH emphasizes the advantages of  the holistic model of  health used by homeo-
pathic and other complementary and alternative medicine (CAM) practitioners, with 
reference to the ethical ideas of  therapeutic partnership and patient empowerment:

The holistic model of  health and disease shifts a greater responsibility not only for health main-
tenance, but also for treatment of  disease, from the provider to the patient. Holistic CAM practi-
tioners encourage people to use and to recognise their own self-healing abilities and to develop 
more active approaches to life and health. They involve the patient as an active partner in his/
her care.82

78 ICNIRP, Public Consultation, available at http://www.icnirp.org/en/activities/public-consultation/
index.html (last visited 24 March 2015).

79 Furthermore, this commitment has not been incorporated into the ICNIRP statutes and appears only on 
its website.

80 This is reflected also in the ICNIRP’s annual report of  2012, which notes the need to improve the ICNIRP 
website, but distinguishes between communication with the public (one-sided, educational in nature) and 
communication with the scientific community, which would include consultation activities. See ICNIRP, 
Activities Report (2012), at 4. For a similar critique of  the ICNIRP, see Pascual, supra note 45, at 36–37.

81 European Committee for Homeopathy (ECH), Homeopathic Care in a Medical Context, available at http://www.
homeopathyeurope.org/publications/promotion-booklets/homeopathiccare.pdf  (last visited 1 May 2015).

82 ECH, Complementary Medicine (CAM): Its Current Position and Its Potential for European Healthcare (2008), 
at 9.
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The juxtaposition of  ethical and epistemic arguments is clearly anomalous from the 
perspective of  scientific praxis, but the turn to ethical considerations makes perfect 
sense from a political perspective.83 The different ways in which the political-epistemic 
discord manifests itself  in the three RSIs discussed earlier are a function of  the con-
crete social situation of  each of  these organizations. The difference between the levels 
of  political commitment of  the IPCC and the ICNIRP can be explained by the high vis-
ibility of  the IPCC. This visibility, together with public scandals such as climate-gate, 
has produced a legitimacy crisis at the IPCC, forcing it to realign its internal processes 
with the expectations of  its multiple audiences in order to sustain its epistemic author-
ity. The decision of  the ECH to create a linkage between its epistemic claims about the 
capacity of  homeopathic drugs to provide a remedy to certain types of  illness and ethi-
cal claims about citizens’ right for self-determination and optimal health represents 
a different strategy. The ECH and other related organizations such as the ECCH and 
the ICH present themselves not only as epistemic experts but also as ethical experts. 
The two forms of  authority support each other – indeed, they form part of  the holistic 
homeopathic approach to medical care and well-being.84

B Hybridity and the Problem of  Scientific Uncertainty

The issue of  scientific uncertainty provides another area in which the tension between 
the political-legal and epistemic facets of  RSIs is manifested. The scientist can avoid the 
risk of  being wrong by deferring judgment. In politics and law, however, decisions must 
be made now. Any decision adopted by the RSI (taking deference as a sort of  decision as 
well) would thus be in conflict with either scientific or political expectations.85 The IPCC, 
the ICNIRP and the ECH each adopted distinct strategies for coping with scientific uncer-
tainty. In the case of  the IPCC, the uncertainty arises from the non-linearities involved 
in the dynamic of  the climate system and the need to make long-term predictions.86 In 
the ICNIRP context, scientific controversy surrounds the question of  the health risks 
associated with mobile phones and extremely low-frequency magnetic fields – the non-
thermal effects of  non-ionizing radiation – for which there is still no clear bio-physical 
model.87 In the case of  homeopathy, there is deep uncertainty regarding the causal effi-
cacy of  homeopathic drugs because they are prepared using highly diluted substances.88

83 Held, ‘Democratic Accountability and Political Effectiveness from a Cosmopolitan Perspective’, 39 
Government and Opposition (2004) 364.

84 Ibid., at 8.
85 On this risk, see also Niklas Luhmann, Risk: A Sociological Theory (1993), at 214–215.
86 Rial et al., ‘Nonlinearities, Feedbacks and Critical Thresholds within the Earth’s Climate System’ 65(1) 

Climatic Change (2004) 11.
87 See, e.g., Saracci and Samet, ‘Commentary: Call Me on My Mobile Phone … or Better Not?—a Look at the 

Interphone Study Results’, 39(3) International Journal of  Epidemiology (2010) 695; Swerdlow et al. and 
International Commission for Non-Ionizing Radiation Protection Standing Committee on Epidemiology, 
‘Mobile Phones, Brain Tumors, and the Interphone Study: Where Are We Now?’, 119(11) Environmental 
Health Perspectives (2011) 1534.

88 Jonas et al., ‘A Critical Overview of  Homeopathy’, 138 Annals of  Internal Medicine (2003) 393; Walach 
et al., ‘Research on Homeopathy: State of  the Art’, 11 Journal of  Alternative and Complementary Medicine 
(2005) 813, available at http://www.senseaboutscience.org/data/files/resources/54/Homeopathy.pdf  
(last visited 1 May 2015). In the case of  homeopathy, many scientists would argue that there is no real 
uncertainty because due to its diluted nature it is clear that homeopathic drugs have no medicinal effect.
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The IPCC has accepted that because of  the need for immediate action on climate 
change it cannot defer judgment on climatic questions until more data is collected 
and better models are developed. Its solution was to develop a nuanced ranking of  
epistemic confidence based on two qualitative indicators: the strength of  the evidence 
and the level of  agreement. This approach was codified in a guidance note on uncer-
tainty, which was published in 2010.89 The following figure depicts the IPCC’s view of  
the relationship between evidence, agreement and confidence. Confidence increases 
toward the upper right corner, as suggested by the increased shading.90

The IPCC’s strategy reflects a value-laden decision, driven by a precautionary 
approach, to also give some credence to weak evidence if  it indicates potentially cata-
strophic outcomes. Indeed, the guidance note encourages author teams to provide 
information about the tails of  distributions of  key variables, stating that ‘low-proba-
bility outcomes can have significant impacts, particularly when characterized by large 
magnitude, long persistence, broad prevalence, and/or irreversibility’.91 This practice 
poses a risk to the epistemic authority of  the IPCC by exposing it to the criticism that its 
epistemic claims are driven by ideology and not based on science. To understand this 
risk, consider the following hypothetical situation: how would the epistemic authority 
of  the International Astronomical Union be affected by a decision to publish a predic-
tion produced by a group of  astrologists and to assign it a low confidence mark?

The ICNIRP developed a different and more conservative approach to the ques-
tion of  uncertainty. In an article published in 2002, explaining the approach that the 
ICNIRP uses in providing advice on protection against non-ionizing radiation (NIR) 
exposure,92 it emphasized that the ICNIRP’s exposure guidelines were based on the 

89 Guidance Note for Lead Authors of  the IPCC Fifth Assessment Report on Consistent Treatment of  
Uncertainties, IPCC Cross-Working Group Meeting on Consistent Treatment of  Uncertainties, Jasper 
Ridge, CA, 6–7 July 2010 (Guidance Note for Lead Authors), available at http://www.ipcc.ch/pdf/
supporting-material/uncertainty-guidance-note.pdf  (last visited 1 May 2015). For further discussion, 
see Yohe and Oppenheimer, ‘Evaluation, Characterization, and Communication of  Uncertainty by the 
Intergovernmental Panel on Climate Change: An Introductory Essay’, 108 Climatic Change (2011) 629.

90 Guidance Note for Lead Authors, supra note 89, at 3.
91 Ibid., at 1. See also IPCC, R.K. Pachauri and L.A. Meyer (eds), Climate Change 2014: Synthesis Report – 

Contribution of  Working Groups I, II and III to the Fifth Assessment Report of  the Intergovernmental Panel on 
Climate Change (2014), at 36.

92 ICNIRP, ‘General Approach to Protection against Non-Ionizing Radiation: ICNIRP Statement’, 82(4) 
Health Physics (2002) 540, at 540.

Figure 2: IPCC’s Confidence Scale
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identification of  ‘adverse effects on human health related to NIR exposures that are 
judged to be well established’.93 To become ‘established’, an exposure hazard must be 
supported by data, and the ICNIRP adopted a conservative ranking of  data that could 
be used to support such conclusions.94 In contrast to the IPCC, which is willing to 
engage also in discussion about low-probability outcomes, reflecting (implicitly) a pre-
cautionary approach, the ICNIRP has tried to disassociate itself  from precautionary 
risk management measures, noting ‘the need to ensure that the practical manner in 
which such approaches are applied should not undermine or be to the detriment of  
science-based exposure guidelines’.95 By avoiding making policy recommendations 
(for example, exposure guidelines) on issues where scientific consensus is lacking, the 
ICNIRP has sought to preserve its identity as a ‘pure’ scientific body,96 distinguishing 
itself  from other transnational organizations involved in risk governance.97

The conservative approach of  the ICNIRP exposes it to a different type of  criticism, 
accusing it of  providing legitimacy to non-precautionary policies toward the (admit-
tedly highly controversial) risks of  non-ionizing radiation. In a move that could be 
interpreted as an indirect criticism of  the ICNIRP approach, the International Agency 
for Research on Cancer has recently classified radio frequency electromagnetic fields 
as possibly carcinogenic to humans (Group 2B), based on an increased risk for glioma, 
a malignant type of  brain cancer associated with wireless phone use.98 The conser-
vative approach of  the ICNIRP was also criticized in the academic literature, some 
authors arguing that the current evidence supports a more precautionary approach.99

One way in which the differences between the IPCC and the ICNIRP can be articu-
lated is through a distinction between Type I and Type II errors. A Type I error (false 
positive) refers to an act of  falsely describing something as hazardous, whereas a 
Type II error (false negative) refers to the act of  failing to detect a true hazard.100 The 

93 Ibid., at 544 (emphasis added). The ICNIRP reiterates its position in the article, concluding the section, 
noting that ‘[t]he ICNIRP approach to providing advice on limiting exposure to NIR necessarily requires 
well-based scientific data related to established health effects’. Ibid., at 546.

94 E.g., they not only emphasize the importance of  peer-reviewed materials (ibid., at 544) but emphasize the 
fact that certain types of  data, such as epidemiological studies, cannot support ‘established’ assertions on 
causality (at 543).

95 Ibid., at 547.
96 ICNIRP, ‘Response to Questions and Comments on ICNIRP Guidelines’, 75 Health Physics (1998) 438.
97 Regarding the question of  the carcinogenic potential of  extremely low frequency magnetic fields, 

the ICNIRP emphasized the lack of  proof  of  a causal relationship and referred to the World Health 
Organization for ‘risk management advice, including considerations on precautionary measures’. ICNIRP, 
‘Guidelines for Limiting Exposure to Time-Varying Electric and Magnetic Fields (1 Hz to 100 kHz)’, 99(6) 
Health Physics (2010) 818. Note, however, that the binary distinction between well-established/non-
well-established sciences is in itself  a meta-regulatory decision.

98 IARC Classifies Radiofrequency Electromagnetic Fields as Possibly Carcinogenic to Humans, 
International Agency for Research on Cancer, Press Release no. 208 (31 May 2011). See further Baan, 
et al., ‘Carcinogenicity of  Radiofrequency Electromagnetic Fields’, 12(7) Lancet Oncology (2011) 624.

99 Bioinitiative Report: A  Rationale for a Biologically-based Public Exposure Standard for Low-Intensity 
Electromagnetic Radiation, 2012, available at http://www.bioinitiative.org/ (last visited 1 May 2015); 
Pascual, supra note 45.

100 Hrudey and Leiss, ‘Risk Management and Precaution: Insights on the Cautious Use of  Evidence’, 111(13) 
Environmental Health Perspectives (2003) 1577, at 1580.
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relatively liberal approach to hazard characterization of  the IPCC reflects an increased 
sensitivity to Type II errors (false negative), which is motivated by a belief  that in some 
environmental health contexts that involve severe hazards, the possibility of  false 
negatives should be considered to be much worse than the possibility of  false posi-
tives. The position of  the ICNIRP reflects the conventional scientific sensitivity to Type 
I  errors (false positive), which reflects science’s conservative approach to epistemic 
judgments. Both choices carry their own social risks.

In contrast to the IPCC and the ICNIRP, whose strategies remain bounded by the 
conventional scientific conceptions of  causality and method, the ECH has responded 
to the uncertainty challenge by developing a new epistemology, which challenges 
these conventions and allows homeopaths to make causal determinations that are 
inconsistent with common scientific ‘wisdom’.101 This strategy replaces the conven-
tional medical terminology of  ‘clinical trials’ and ‘dose-response efficacy’, and its 
strong empiricist underpinnings,102 with the competing ideas of  ‘proving’ and the 
‘law of  similars’.103 The law of  similars is the fundamental causal model underlying 
homeopathic practice. According to this law, ‘a substance capable of  provoking symp-
toms in a healthy organism acts as a curative agent in a diseased organism in which 
the same symptoms are manifested’.104 The concept of  ‘proving’ provides an empirical 
strategy for demonstrating the medical power of  a homeopathic drug in accordance 
with the law of  similars:

A Homeopathic Drug Proving (HDP) is a systematic observation and recording of  symptoms 
which occur after the defined administration of  a potentized drug or a druglike effective sub-
stance, not yet or not sufficiently homeopathically proved, to healthy persons (Volunteers). It 
is done under the responsibility of  a principal investigator, if  need be with the assistance of  
further observers.105

The idea of  the law of  similars and the method of  proving are at odds with basic 
scientific approaches to causality. Causality in science is usually understood in either 
probabilistic or mechanistic terms. Probabilistic models are based on two key ideas: 
(i) positive causes raise the probability of  their effect(s) – that is, P(E/C) > P(E) – and 
(ii) negative (or preventatives) causes lower the probability of  their effect(s) – that is, 

101 The ECH draws on the classical precepts of  homeopathy. Chibeni, ‘On the Scientific Status of  
Homeopathy’, 90 British Homoeopathic Journal (2001) 92; Marcus Zulian Teixeira, ‘Scientific Evidence 
of  the Homeopathic Epistemological Model’, 10 International Journal of  High Dilution Research (2011) 46. 
For a critical discussion of  homeopathy, see Maddox et al., ‘“High-Dilution” Experiments a Delusion’, 334 
Nature (1988) 287.

102 Dunn et  al., ‘Exercise Treatment for Depression: Efficacy and Dose Response’, 28 American Journal of  
Preventive Medicine (2005) 1; Guyatt et al., ‘Evidence based Medicine Has Come a Long Way: The Second 
Decade Will Be as Exciting as the First’, 329 British Medical Journal (2004) 990. See also ICH Harmonised 
Tripartite Guideline: Guideline for Good Clinical Practice, Doc. E6(R1), 4th version, 10 June 1996, avail-
able at http://www.ich.org/products/guidelines/efficacy.html (last visited 1 May 2015).

103 ECH, Homeopathic Drug Proving Guidelines, version 1.1, 2011, at 15–16; M.V. Wassenhoven, Scientific 
Framework of  Homeopathy: Evidence Based Homeopathy (2013), at 38, available at http://www.homeopa-
thy-ecch.org/content/view/50/69/ (last visited 1 May 2015).

104 ECH, supra note 103, at 15, s. 6.2.7.
105 Ibid., at 16, s. 6.4.1. The foregoing concept of  proof  has been outlined by the creator of  homeopathy. 

S. Hahnemann, Organon of  Medicine 1921 ss 105–142, Appendix 1; ECH, supra note 103, at 15, s. 6.2.7.
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P(E/C) < P(E). Mechanistic models of  causality maintain that C is a cause of  E if  there 
is a mechanism of  the appropriate sort that links C to E.106 The law of  similars and 
the method of  proving are not based on mechanical or probabilistic approaches but, 
rather, on analogical reasoning. Homeopathy does not provide a ‘scientific’ explana-
tion for the use of  analogical reasoning.107 Practitioners of  homeopathy portray the 
dispute between conventional medicine and homeopathy as a war between opposing 
paradigms, in which the dominant paradigm overlooks the capacity of  alternative 
paradigms to provide competing explanations that are not less legitimate.108

The risk inherent in this strategy is that the ECH and other homeopathic RSIs (for 
example, the ECCH and the ICH) may isolate themselves from the broad scientific com-
munity in a way that can make it difficult for them to cooperate with public health orga-
nizations such as the WHO or the British National Health Service. Nevertheless, it seems 
that this strategy has been successful with regard to the public perception of  homeopa-
thy. Studies have shown the increasing popularity of  homeopathic medicine,109 turn-
ing the ECH and related RSIs into important players in the global regulation of  health, 
despite the opposition to homeopathic medicine in the conventional health community.

4 Conclusions: Institutional and Social Risks of  the Hybrid 
Structure of RSIs
The hybrid structure of  RSIs – their capacity to exert both normative and epistemic 
authority – constitutes an ingenious institutional response to the social need for cer-
tainty and to the scarcity of  normative resources at the international level. However, 
the hybrid structure of  RSIs is also a source of  institutional and societal risks. At the 
organizational level, the hybrid nature of  RSIs requires them to cope with the compet-
ing models of  authority of  science, politics and law. This contestation process, which 
involves the juxtaposition of  the three complementary pairs: science~law, law~non-
law and science~pseudoscience, forces RSIs to continuously question their internal 
structure. While this reflexive dynamic is critical for the survival of  RSIs, it also has a 
destabilizing potential because any structural change would almost inevitably offend 
one of  the opposing logics underpinning their operation. This destabilization potential 
reflects the fact that the tension between legal, political and epistemic conceptions of  

106 Jon Williamson, Probabilistic Theories of  Causality: Oxford Handbook of  Causation (2009), at 185–212; Jon 
Williamson, ‘Mechanistic Theories of  Causality, Part 1’, 6 Philosophy Compass (2011) 421.

107 Such an explanation seems particularly apt because of  the indeterminate nature of  analogical reasoning. 
As Cass Sunstein notes, ‘[t]he method of  analogy is based on the question: Is case A relevantly similar to 
case B, or not? … To answer such questions, one needs a theory of  relevant similarities and differences. 
By itself, analogical reasoning supplies no such theory. It is therefore dependent on an apparatus that 
it is unable to produce.’ Sunstein, ‘On Analogical Reasoning’, 106 Harvard Law Review (1993) 741, at 
773–774.

108 Wassenhoven, supra note 103, at 15.
109 Smith, ‘Against Homeopathy: A Utilitarian Perspective’, 26 Bioethics (2012) 398; Caulfield and Rachul, 

‘Supported by Science?: What Canadian Naturopaths Advertise to the Public’, 7 Allergy Asthma Clinical 
Immunology (2011) 14.
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legitimate authority is, in principle, irreconcilable. The hierarchical structure of  RSIs 
allows them to reach ad hoc pragmatic compromises between the competing logics 
associated with these domains, reflecting a state of  fragile equilibrium. The fragility 
of  this equilibrium reflects the tension between these ad hoc compromises and the 
remaining (unbridgeable) gaps between these competing logics.110

The hybrid structure of  RSIs does not only pose a risk to the internal stability of  
RSIs, but it could also have adverse social impacts that need to be considered alongside 
RSIs’ projected benefits. These potential adverse effects are connected to the capacity 
of  RSIs to use their dual authority as a cross-justificatory device. This capacity is a 
product of  the divergent criteria of  legitimacy and validity that are used in science and 
law. Two types of  problems should be distinguished in this context. First, RSIs can use 
their legal authority to gain influence in the scientific/epistemic domain. This could be 
problematic either when it is used to support epistemic claims whose scientific basis is 
questionable or when it is used to marginalize competing points of  view. The case of  
RSIs such as the International Psychoanalytical Association or the ECH is an example 
of  the first problem.111 The emergence of  epistemic monopolies is an example of  the 
latter problem. There are voices in the literature that criticize the IPCC, for example, 
for abusing its epistemic power (which can be associated at least partially with its legal 
status under the UNFCCC), advocating the use of  regulatory instruments similar to 
those used in the antitrust field.112 A second type of  problem concerns the capacity of  
RSIs to use their epistemic authority to validate their normative output in a way that 
could short-circuit democratic expectations. This type of  strategic behaviour charac-
terizes (arguably) the behaviour of  the ICNIRP.113

Thinking about the optimal design of  RSIs should thus take into account both the 
internal challenges that RSIs face when they attempt to preserve their authority and 
the external social risks created by their hybrid structure. My approach in considering 
these dual challenges is primarily instrumental. RSIs have emerged in response to two 
regulatory dilemmas (scientific uncertainty and normative scarcity), and the question 
is whether we can think of  regulatory mechanisms that can improve their capacity to 
respond to these two dilemmas.114 One possible response is to look for a mechanism 

110 For the concept of  ‘fragile equilibrium’, see Varadarajan V. Chari, Ali Shourideh and Ariel Zetlin-Jones, 
Adverse Selection, Reputation and Sudden Collapses in Secondary Loan Markets, National Bureau of  Economic 
Research (2010), at 38. The recent Wall Street Journal editorial, which criticizes the IPCC (in the con-
text of  the fifth Assessment Report) for having an ‘agenda that’s less about climate change than income 
inequality and redistribution’, is a good demonstration of  this fragility. ‘Second Climate Thoughts’, Wall 
Street Journal (7 April 2014), at A18.

111 The popularity of  homeopathy, which can be attributed, at least partially, to the work of  homeopathic 
RSIs, constitutes a social problem, e.g., when people turn to homeopathy rather than to conventional 
medicine for treatment for infectious diseases, increasing the risk of  epidemic. See http://sciencebased-
pharmacy.wordpress.com/2009/08/21/world-health-organization-warns-against-homeopathy/; 
http://www.nhs.uk/Conditions/Homeopathy/Pages/Introduction.aspx (last visited 1 May 2015).

112 Tol, ‘Regulating Knowledge Monopolies: The Case of  the IPCC’, 108(4) Climatic Change (2011) 827.
113 Pascual, supra note 45.
114 For this instrumental approach, see Posner, ‘Regulation (Agencies) versus Litigation (Courts): An 

Analytical Framework’, in Daniel P. Kessler (ed.), Regulation vs. Litigation: Perspectives from Economics and 
Law (2010) 11.

D
ow

nloaded from
 https://academ

ic.oup.com
/ejil/article/26/2/391/423031 by guest on 17 M

ay 2023

http://sciencebasedpharmacy.wordpress.com/2009/08/21/world-health-organization-warns-against-homeopathy/
http://sciencebasedpharmacy.wordpress.com/2009/08/21/world-health-organization-warns-against-homeopathy/
http://www.nhs.uk/Conditions/Homeopathy/Pages/Introduction.aspx


414 EJIL 26 (2015), 391–416

that can respond to the social demand for scientific certainty, without relying on the 
problematic intervention of  experts and comitology. Algorithmic models for eliciting 
scientific consensus could provide such an alternative. These models replace expert 
judgment with meta-epistemic inquiry that draws on meta-knowledge indicators 
to evaluate the level of  scientific contestation.115 This method utilizes knowledge 
about knowledge (citation data, ranking data about institutions and journals) to 
develop insights about the state of  knowledge itself  – for example, identifying areas 
of  consensus.

However, the idea that RSIs can be replaced by algorithmic mechanisms is highly 
problematic. The first problem is that even if  we assume that scientific consensus can 
be algorithmically identified, it is not clear that consensus should be equated with 
truth. History suggests that science proceeds by challenging conventional views and 
through paradigm shifts.116 It is not clear therefore that regulation that mechanist-
ically sticks to scientific consensus would be always welfare enhancing. The flexibility 
of  human judgment seems to offer potential advantages in this context. Further, it 
is also unclear how such algorithms could operate in situations in which there is no 
obvious consensus (as is the case in some of  the issues discussed in the IPCC reports). 
Obviously, once the problem facing such an algorithm is more complex than identify-
ing a consensus (for example, to produce nuanced rankings of  scientific confidence), 
its output would become much more controversial and subject to dispute.117 Further, 
given the various uncertainties associated with using such an algorithm, it seems 
highly unlikely that the international community would agree to use it instead of  
a RSI.

Therefore, it seems that RSIs, with their unique hybrid structure, play an indispens-
able role in contemporary society. The question is whether there are any institutional 
innovations that could be used to reduce the frictions underlying their operation, 
without undermining their social-functional utility. The main institutional response 
to this challenge consists, I believe, in creating a more competitive epistemic environ-
ment – both internally (within the institutions) and externally, at the macro-social 
level.118 The creation of  more competitive epistemic environments responds simulta-
neously to the dual challenges associated with the operation of  RSIs. A competitive 
environment alleviates the tension between hierarchy and truth, which threatens 
the stability and legitimacy of  RSIs, by creating a space for critical conversation, at 
the same time establishing a political-legal environment that is more compatible with 
democratic ideals simply by being less centralized.

115 Compare Egeberg et al., ‘The Many Faces of  EU Committee Governance’, 26 West European Politics (2003) 
19 with Evans and Foster, ‘Metaknowledge’, 331(6018) Science (2011) 721 and Shwed and Bearman, 
‘The Temporal Structure of  Scientific Consensus Formation’ 75(6) American Sociological Review (2010) 
817.

116 See, e.g., ‘Dan Shechtman: Nobel Lecture: Quasi-periodic Materials – a Paradigm Shift in Crystallography’, 
Nobel Media AB 2013, 28 September 2013, available at Nobelprize.org.

117 For a critique of  the use of  algorithmic models in environmental regulation, see Wagner, Fisher and 
Pascual, supra note 51.

118 Davis, Kingsbury and Merry similarly emphasize the important role of  processes of  contestation. See 
Davis, Kingsbury and Merry, supra note 1, at 88–89.
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Creating an internal competitive epistemic environment could be facilitated by 
various mechanisms. These include, for example, extending the opportunities for par-
ticipation in the decision-making process and making sure that the process does not 
exclude certain points of  view. The IPCC, for example, has made substantial efforts to 
improve its procedures in this direction following the IAC’s report. Nonetheless, there 
is one aspect of  the IPCC’s procedures that characterizes other RSIs as well and that 
still lags behind in this respect: the focus on consensus. The IPCC’s reports do not give 
voice to minority views. To the extent that there exist diverged views on some issues, 
the IPCC deals with them through the aggregated measure of  scientific confidence: 
the level of  confidence synthesizes the author teams judgments about the validity of  
findings as determined through evaluation of  the available evidence and the degree of  
scientific agreement.119 However, to the extent that there are significant scientific dis-
putes, such an aggregated measurement may shield decision makers from important 
information.120 However, the rule against disclosing minority views is inconsistent 
with the practices of  both science and law. Scientific progress depends on ‘continual 
challenges to the current state of  always-imperfect knowledge’.121 The presence of  
credible minority views actually enhances the epistemic authority of  science by dem-
onstrating that the deliberative framework of  the RSI has been sensitive to competing 
points of  view.122 RSIs can draw in that context on the well-established legal tradition 
of  ‘dissent’. In most common law jurisdictions, when courts issue a split decision they 
present the dissenting opinions alongside the majority position.123

At the macro level, the challenge is to establish a competitive epistemic environment 
that would ensure that the products of  RSIs can be compared and assessed against the 
products of  competing institutions. Such a competitive environment could be facili-
tated either by requiring central international institutions to recognize the output of  
more than one RSI or by breaking existing RSIs into several sub-organizations. In the 
case of  the ICNIRP, for example, organizations such as the Institute of  Electrical and 
Electronics Engineers could provide an alternative voice that could be recognized by 
international organizations such as the WHO.124 Proposals to split the IPCC into three 

119 IPCC, Climate Change 2014: Synthesis Report. Contribution of  Working Groups I, II and III to the Fifth 
Assessment Report of  the Intergovernmental Panel on Climate Change, edited by R.K. Pachauri and L.A. 
Meyer (2014), at 2, n. 1.

120 Such disputes exist, for example, with respect to the potential influence of  rapid dynamic processes in the 
Greenland and West Antarctic ice sheets on the projected rise in sea level. See Oppenheimer et al., supra 
note 20, at 1505.

121 Sarewitz, supra note 20.
122 Hulme, ‘Lessons from the IPCC: Do Scientific Assessments Need to Be Consensual to Be Authoritative?’ in 

Robert Doubleday and James Wilsdon (eds), Future Directions for Scientific Advice (2013) 142, at 145–146.
123 Guinier, ‘Foreword: Demosprudence through Dissent’, 122 Harvard Law Review (2008) 4; Brennan, Jr, ‘In 

Defense of  Dissents’, 37 Hastings Law Journal (1985) 427.
124 The Institute of  Electrical and Electronics Engineers (IEEE) also produces safety standards in the field 

of  radio frequency electromagnetic fields. See IEEE, available at http://www.ieee.org (last visited 4 May 
2015). Its work provides an alternative view to that of  the ICNIRP, although the latter is more dominant. 
See Osepchuk and Petersen, ‘Safety Standards for Exposure to RF Electromagnetic Fields’ 2(2) Microwave 
Magazine (2001) 57; Roy and Martin, ‘A Comparison of  Important International and National Standards 
for Limiting Exposure to EMF Including the Scientific Rationale’, 92 Health Physics (2007) 635.
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independent groups seem to reflect a similar concern for the creation of  a competitive 
epistemic environment.125

While creating a more competitive epistemic environment could alleviate the ten-
sion between truth and hierarchy and prevent the abuse of  epistemic authority, there 
are obvious disadvantages to competition. These include the duplication of  fixed costs, 
potential power struggles and the loss of  epistemic authority when consumers of  
knowledge cannot determine whom to trust. Furthermore, because the number of  
competing RSIs is likely to be relatively small, the possibility of  cartel-like collusion is 
not negligible. Indeed, the relationship between the homeopathic RSIs discussed ear-
lier indicates such a colluding tendency. Finally, encouraging competition also means 
that we have to accept the potential emergence of  anomalous RSIs such as the ECH. 
Neither of  these solutions provides a perfect response to the risks associated with the 
operation of  RSIs. It seems that RSIs, with their unique hybrid structure, perform an 
indispensable function in contemporary society. However, as noted earlier, there is a 
price to pay for mixing together law, politics and science. True to its hybrid nature, 
hybridity is both a virtue and a vice.

125 Mike Hulme argued that the IPCC should be dissolved after the Fifth Assessment Report (AR5) in 2014, 
and its work should be divided into three types of  assessment undertaken by three new groups. The first 
would be a Global Science Panel; the second would be made up of  Regional Evaluation Panels and the 
third would be a Policy Analysis Panel. Hulme, ‘IPCC: Cherish It, Tweak It or Scrap It’, 463 Nature (2010) 
730. Hulme served as a lead author in AR3.
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