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RESEARCH ARTICLE

Paving the way for a softer regulation of CRISPR in Norway:
public engagement as window dressing1,2

Marit Svingen

Centre for Technology and Society, Department of Interdisciplinary Studies of Culture, Norwegian University
of Science and Technology (NTNU), Trondheim, Norway

ABSTRACT
Gene editing technologies like CRISPR have raised questions
about the need for new regulations throughout Europe. In
Norway, the Norwegian Biotechnology Advisory Board initiated
a comprehensive process to formulate a proposal for a
relaxation of the regulation of GMOs in 2016. This article
investigates the Board’s initiative as part of the prevailing RRI
policy discourse and follows how the process unfolded as a
public engagement exercise. A document analysis of the
Board’s statements and the public’s written comments revealed
that the Board managed to construct a nuanced public debate
around GMOs; however, the Board did not acknowledge that
the different interpretations of key terms in the proposal led to
very different conclusions as to how CRISPR should be
regulated. Therefore, the inclusion of the public appears more as
a means to build support for the proposal than as a learning
exercise as understood by the RRI-framework.
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Introduction

Public engagement has an important role in the governance of science and technology
and has become institutionalized as a policy tool and objective in science policies,
such as the implementation of the responsible research and innovation (RRI) framework
in EUs research policy and programmes. The concept builds on the argument that we
need to align research and innovations with the values, needs and expectations of
society, and that the involvement of the public will create a more socially robust
science (Stilgoe, Owen, and Macnaghten 2013). Thus, efforts to engage the public in
the governance of research and innovation have become widespread among a wide
range of actors, ranging from individual scientists to research councils and national
policy plans for research. In this article the author investigates an example of a public
engagement initiative in the topic of gene editing technology, and what effect such an
initiative can have. The empirical case is a process initiated in 2016 by the Norwegian
Biotechnology Advisory Board (hereafter also abbreviated as the Board) with attempts
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to engage the public in the formulation a proposal for a new and ‘softer’ version of the
Gene Technology Act of 1993. Through this process the Board: ‘(…) placed public dia-
logue at the heart of the process’ (Bratlie et al. 2019), and for the first time in their 30
year-long history invited members of the public and stakeholders to give written com-
ments on their statement and proposal. The Board has held a special position in the gov-
ernance of new forms of biotechnology and gene technology in Norway since the early
1990s, with a mandate to assess and discuss the ethical and societal issues concerning
those technologies. It has provided advice and information to the authorities, politicians
and the public about the development and implications of emerging technologies
(Antonsen 2017; Wahlberg et al. 2013). The purpose of such advice and information
has been to aid the regulation process and allow the government to make knowledge-
based decisions that are also publicly supported (Antonsen and Levold 2014). Through
document analysis and interviews, the author will describe how the Norwegian Biotech-
nology Advisory Board formatted and performed an attempt to engage with the public in
the process of formulating its proposal for the new Gene Technology Act, through facil-
itating ‘(…) an inclusive, proactive and reciprocal dialogue’ (Bratlie et al. 2019).

The following research questions are addressed:

1. What significance did the inclusion of the public have on the Norwegian Biotechnol-
ogy Advisory Board’s final report, and

2. What can this tell us about the possibilities and challenges relating to public engage-
ment in the governance of gene editing technology?

Previous research

Since the CRISPR technology was first harnessed for use in gene editing in 2013, exten-
sive academic and political attention has been drawn to the regulations, frameworks and
institutions governing the use of this as a gene editing technology. Current thinking is
that the characteristics of the CRISPR technique and its products have rendered the
current frameworks ill-equipped to govern and assess the use of the technology. Thus,
the quest for appropriate regulatory solutions has been expressed by actors worldwide
as a matter of urgency, as the technology raises broad issues that have highly significant
consequences for both humans and non-humans (Braverman 2019). There have been
increasing numbers of studies of issues relating to the governance of gene editing tech-
nology, including those with a focus on the conditions for a socially accountable and
responsible governance (e.g. Kuiken 2017; Meyer 2022). Ideas about a particular need
for a democratic governance of gene editing technology have become internationally
widespread, and scientists themselves have called for a moratorium on particular appli-
cations of the technology3 (Baltimore et al. 2015). Furthermore, the need for new ways of
including the public in debates concerning gene editing technology has been problema-
tized in recent empirical studies (e.g. Hartley et al. 2019; Macnaghten 2020), which show
that the formatting of public engagement initiatives and the institutional dynamics
shaping it are not adequately considered when planning and performing public engage-
ment. Smith et al.’s exploration of and experimentation with ways in which pre-engage-
ment activities and institutional reflexivity can enhance public engagement initiatives in a
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UK national funding institution relating to the governance of gene editing technology
demonstrate the fluidity and richness of public engagement initiatives and underline
the importance of paying close attention to how this dynamic is approached by govern-
ance institutions (Smith et al. 2021).

Kjeldaas et al. (2021) has paid close attention to the Norwegian Biotechnology Advi-
sory Board’s proposal-formulation process with the aim of exploring how the traditional
Norwegian ‘non-safety considerations’ are handled under strong pressure with a view to
relaxing the regulation of gene technology in Norway. They apply a poststructuralist dis-
course analysis and Latour’s model of political ecology to show how the Board and the
public’s comments coproduce the efforts towards relaxation, and they find that the
Board has contributed to maintaining a clear distinction between scientific facts and
values, favouring public comments that support scientific aspects more than ethical con-
cerns (Kjeldaas et al. 2021). Whereas Kjeldaas et al. (2021) are primarily concerned with
the new proposal’s treatment of the 1993 Gene Technology Act’s ‘non-safety consider-
ations’, my aim is to use the case as an example of a responsible research and innovation
(RRI) process. Accordingly, my analysis concerns the formatting and results of the
Board’s proposal-formulation process as conditions and results of particular academic
and political demands, such as those of RRI, and calls for public engagement. This
article contributes to the STS literature on public engagement by analysing a specific
empirical case to make visible the current possibilities and challenges of participatory
governance and provide knowledge of how this is formatted by a bioethical institution
such as the Norwegian Biotechnology Advisory Board. I show how the Board organized
such a process, how the public was involved, and how they responded to the process, and
in turn how the Board responded to the comments made by the public. Through an
analysis of its proposal-formulation process, I present an empirical example of a
process that attempts to ‘do RRI’ and explore what happens in governance processes
that involve public engagement.

Theory – the public in focus

A perceived need for public involvement and democratic assessment of new technologies
has become established and developed within academia and research governance since
the early 1990s (Irwin 2006; Wynne 2005). Responsible research and innovation (RRI)
is the most recent of many concepts aimed at describing the implementation of a
more democratic governance of research and technology, and the concept is used by
Western scholars and in national and international research policies. RRI has gained
notable traction in Norway, where institutions such as the Norwegian Biotechnology
Advisory Board have embraced the development from the previous ELSA (Ethical,
Legal and Social Implications) programme guidelines to RRI as a concept guiding its
work and organization. Ethical reflection was institutionalized in Norway through the
Norwegian Biotechnology Advisory Board as early as 1991, thus being one of the first
ethical boards focusing on biotechnology in Europe. As the controversial field of biotech-
nology has vastly developed since the 1970s, new innovative institutions also developed
to govern these highly complex and unknown technologies in more democratic manners
(Jasanoff 2005), pushed forward by a lack of existing appropriate institutions. One such
innovation was ‘mediating institutions’; the institutionalization of ethical reflection as a
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means to evaluate the ethical consequences of the new technologies (ibid). Ethics as such
became a governance tool, but the participation of laymen in the effectuation of these
ethical considerations was of essence. The Board can thus be considered a manifestation
of the policy trends that has pushed the democratization of science and RRI forward,
while at the same time being an institution that enforce this very concept in its’ practice.

The RRI framework as posed by Stilgoe, Owen, and Macnaghten (2013) focuses on
four key aspects: anticipation, reflection, inclusivity, and responsiveness. These aspects
represent ‘societal concerns and interest in research and innovation’ (Stilgoe, Owen,
and Macnaghten 2013, 1570), and the institutionalization of the RRI framework is an
attempt to embed deliberation on them within the innovation process (ibid). The four
aspects can be seen as intersecting and overlapping, and all work towards making the
targets for innovation more ethical, inclusive, democratic, and equitable. Thus, inclusion
and upstream public engagement are a central part of the RRI concept, which implies that
‘social actors (researchers, citizens, policy makers, business, third sector organisations,
etc.) work together during the whole research and innovation process in order to
better align both the process and its outcomes with the values, needs and expectations
of society’ (European Commission n.d.). This means that questions concerning the
broader social and economic goals that emerging technologies should serve should be
opened to wider public discussion. The Board’s attempt to open up the governance of
gene editing technology to wider public discussion is analysed and discussed using the
RRI framework and it’s four key aspects for responsible governance as both normative
and analytical conceptual tools for pertaining public engagement, as well as related
STS theory on public engagement.

The idea of public engagement in the development and governing of science and tech-
nology builds to a great extent on ideas and research that are rooted in STS, with a tra-
dition for studying controversies relating to the regulation of research and technology
(e.g. Callon 1999; Irwin 2008; Jasanoff 2005; Latour 1996; Nowotny, Scott, and
Gibbons 2001; Stengers 1999). Such studies show in different ways how the social, con-
textual and cultural are co-produced with science and technology, affecting our social
structures as much as our technological ones. This has given rise to the idea that the
development of technology and research is as much a political practice and thus demo-
cratic practice as any other, and that the public has a role to play in governing it (Horst
2007; Irwin 2001; Jasanoff 2004). These claims have been made even more apparent in
debates about CRISPR and its ability to alter something perhaps more personal than any-
thing else: ‘(…) the human genome is not the property of any particular culture, nation,
or region; still less is it the property of science alone. It belongs equally to every member
of our species, and decisions about how far we should go in tinkering with it have to be
accountable to humanity as a whole’ (Hurlbut, Benjamin, and Jasanoff 2015).

While there are examples of attempts to include the public, such initiatives have
proven to have certain limitations. STS critiques have been directed at the underlying
motivations and conditions for engagement, and its impact (e.g Stirling 2007; Hartley
2016) and argued against a ‘residual realist’ assumptions of the public:

(…) where both democracy and ‘the public’ are rendered as highly specific, pregiven, and
external categories imported into the design and evaluation of participatory practices’ (Chil-
vers and Kearnes 2020).
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The first issue deals with the lack of reflection on the performative role of such processes
since the public as a stable category does not exist a-priori but must be ‘constructed’ for
each initiative of public engagement (Antonsen 2017; Macnaghten and Guivant 2011).
The second critique argues that the concerns deliberated upon are determined by
experts and does not deal with the issues concerning the public themselves (Hurlbut,
Benjamin, and Jasanoff 2015). Concerns about GMOs have for instance proven to
have less to do with the technical issues associated with gene modification, and more
to do with cultural and ethical concerns (Macnaghten 2015).

A third critique deals with the impact of public engagement efforts, where the publics’
ability to affect the decisions consulted on has been proven to be lacking (Macnaghten
2015). Processes masked as public engagement exercises have proven to be more instru-
mentally motivated and initiated to secure public trust rather than for the public to help
shape the relevant trajectories and decisions (Hartley 2016). Different typologies have
been developed to evaluate the degree of influence such initiatives have and can be
used for analysing what impact the public had on the Boards’ process. Arnstein’s
‘ladder of participation’ is one such tool, evaluating the public’s actual power and
impact in citizen participation processes through a typology of eight levels of partici-
pation: Manipulation, Therapy, Information, Consultation, Placation, Partnership, Del-
egated power, and Citizen control (Arnstein 1969).

I draw from the STS critique that the chosen format of the proposal-formulation
process and the Board’s motivations for including the public in the making of the pro-
posal for a new Act, will have significant effect on how the topic in question can be dis-
cussed and what conclusions that can be drawn (Delgado, Kjølberg, and Wickson 2011).
It is the specific formatting of the proposed participation initiative, and how governance
and decision-making are being performed concretely, that will determine who partici-
pates and how the public is heard and what they can express. Therefore, it is relevant
to investigate both the formatting and outcome of the Norwegian Biotechnology Advi-
sory Board’s proposal-formulation process, as this both determines and limits what
and how the topic can be discussed by the public. A further aspect that makes the
process interesting to investigate, is the novelty of the chosen approach. Hearing state-
ments are a normal part of formal parliamentary procedure in Norway and therefore
inviting the public to participate was a new and experimental practice for the Board as
a non-parliamentary body. The novelty of the process studied in this article suggests
that the Board’s ideas about public engagement have shifted, as it attempted a new
form of public involvement. In the past the Board’s work has ranged from activities
that provide the public with information (dissemination) and those that attempt to
engage with the public (communication), such as expert debates open to the public
and so-called laypeople conferences. As part of this initiative the Board also held open
meetings, 7 of them, in different Norwegian cities. These are however not a part of
this analysis as it is the development and experimentation of new ways of engagement
that I consider most interesting to study. Hearing the public’s opinion through written
statements in turn informs the parliamentary institutions in a new way, as they formally
belong under the government label, rather than the wider and more informal label of
governance. To understand the potential implication of such a presumed shift, I investi-
gated how the Board has succeeded in opening up its processes to include the opinions of
the public, and I aim to shed light on whether or not this has been done.
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Method

The Norwegian Biotechnology Advisory Board’s process of engaging the public in gene
editing technology in Norway is studied as a concrete example of how an RRI process has
been organized. This constitutive work also means exploring which institutions and
forums are appropriate for resolving the issues arising from the new technology (Hilgart-
ner 2019). The proposal-formulation process, and hence my analysis, has been informed
by a number of written documents that were produced between 2016 and 2019. Docu-
ments have been found to play a significant role in negotiations and decision-making
in organizations and public administration (Asdal 2015; Justesen 2005). The Board has
produced statements with the purpose of both providing information to the public
and influencing the governance of genetic engineering and gene editing. The documents
are contextual and given meaning through the network of the other related documents,
actors, and actions. Written documents enable the transportation of knowledge and
power across time and space (Justesen 2005), and it is through the above-mentioned
documents the Board can construct ‘GMO’ and ‘CRISPR’ as something that can be
regulated.

In order to answer the first research question I have analysed 50 different written
reports, written submissions, and statements from a number of actors engaged in the
proposal-formulation process using a grounded theory approach (Charmaz 2006).
The Board produced two statements on the future regulation of GMOs. The first state-
ment was the preliminary proposal published in December 2017, The Gene Technology
Act: Invitation to Public Debate (Bioteknologirådet 2017). This proposal was originally
published in Norwegian (Bioteknologirådet 2017) and subsequently in English in 2018
(Norwegian Biotechnology Advisory Board 2018). The second statement was the
revised and ‘final’ statement published in December 2018, Proposal for Relaxation of
Norwegian Regulations for Deliberate Release of Genetically Modified Organisms
(GMO) with Applicability also for EU Legislation (Norwegian Biotechnology Advisory
Board 2018). This version was published after the public had given their written sub-
missions relating to the first statement, following an invitation from the Board. The
comments were written by a number of actors, including scientists, representatives
of academic institutions, industry, industry organizations, consumer organizations,
NGOs, farmer organizations, and the policy sector, as well as private members of the
public (a full overview of the actors’ written submissions is provided in Table 1). All
of the analysed documents can be found on the Board’s website.4 I also held interviews
with two central members of the Board’s Secretariat: the Director Ole Johan Borge and
Senior Advisor Sigrid Bratlie.

With the exception of the two statements issued by the Board, all of the documents
analysed in this study were translated into English by me. In addition, two members
of the Board were interviewed in Norwegian, and the transcript of those interviews
were translated into English. The analysis focused on whether or not and why the
different actors saw a need for a revision of the 1993 Gene Technology Act, and how
this was reflected in the final statements. The evaluation of the synergies between the
statements and the comments has facilitated my discussion of the initiative of engaging
the public. I start my analysis with the first document that was produced, the preliminary
statement made by the Board.
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Empirical data – a necessary revision of the gene technology act?

On 5 December 2017 the Norwegian Biotechnology Advisory Board published the first
document: The Gene Technology Act: Invitation to Public Debate (Bioteknologirådet
2017). The 52-page statement was the result of an extensive process whereby the
members of the Board as well as members of the Board Secretariat took part in an 18-
month process to produce it. The process lasted from mid-2016 to the end of 2017,

Table 1. An overview of the actors who responded to The Norwegian Biotechnology Advisory Boards’
invitation with written comments, as published on the Boards website. For reasons unknown, there is
a discrepancy between the number of actors listed on the website, and the number of actors that the
Board report in their final statement.
No Name

1 De nasjonale forskningetiske komiteene (NENT)/The National Research-Ethical Comitees
2 Universitetet i Oslo/University of Oslo
3 Statens legemiddeltilsyn/The Norwegian Medicines Agency
4 Norges Bondelag/Norwegian Farmers Union
5 NMBU/The Norwegian University of Life Sciences
6 Sjømat Norge/Seafood Norway
7 Vitenskapsmuseet NTNU/Science Museum NTNU
8 NHO Mat og drikke/NHO Food and Drink
9 Geno Norsvin AquaGen
10 Natur og Ungdom/Nature and Youth
11 Landbruksdirektoratet/The Norwegian Agriculture Agency
12 Uni Research
13 Havforskningsinstituttet/ The Institute of Marine Research
14 Norges Bygdekvinnelag/Norwegian/Association for rural women
15 Universitetet i Bergen – Institutt for biovitenskap/University of Bergen
16 Norsk Industri/Association for Norwegian Industry
17 Oikos/Ecological Norway NGO
18 GenØk/Centre for Biosafety
19 Norsk Landbrukssamvirke/Norwegian Agricultural Cooperation
20 Norsk Gartnerforbund/Norwegian Gardners Association
21 Bondens marked Norge/Farmers Market Norway
22 Benchmark Genetics
23 Norsk Legemiddelindustri/The Norwegian Pharmaceutical Industry
24 Naturvernforbundet/Friends of the Earth Norway
25 Småbrukarlaget/The Norwegian Farmers and Smallholders’ Union
26 Graminor
27 Nofima/Institute for applied research within fisheries, aquaculture and food research.
28 Kirkerådet/The Council of the Norwegian Church
29 Heidner Biocluster
30 ACD Pharma
31 Tekna/Student Association
32 Ryggvoll melkeproduksjon/Ryggvoll Milk producer
33 German Federal Office of Consumer Protection and Food Safety
34 Nettverk for GMO-fri mat og fôr/Network for GMO free food
35 Uavhengige forskere ved NIBIO, NMBU og UiO/Independent researchers
36 Dorothy Dankel
37 Liv Langberg
38 Øyvind K Nilsen
39 Audun Nerland
40 Knut Morten Nyberg
41 Sigmund Ramberg
42 Pritam Bose
43 Åsmund Kaupang og Camilla Jensen
44 Sigmund Berg
45 Finn Kolberg
46 Thomas Tichelkamp
47 Johannes Gaare
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during which time the regulation of GMOs was put on the agenda of each Board meeting.
Contrary to ordinary practice, the regular members (16 members) and deputy board
members (5 members) were allowed to pass votes on the various suggestions raised
during the proposal-formulation process. The number of members voting decreased
out of organizational reasons by the second voting, from 20 members in the first
round, to only 14 members in the second.

In its published statement, the Board proposed a ‘new way forward’ for the regulation
of GMOs, and it put emphasis on fostering a renewed public dialogue and debate. For the
first time, the Board invited ‘the public’ to submit their comments and discuss how
GMOs should be regulated. The comments were subsequently incorporated into the
final statement, but as is shown in the following, only to a very limited degree. A proposal
for a revision of the Gene Technology Act was presented to the Norwegian Government
one year later, on 4 December 2018.

The preliminary statement expanded on a range of issues relating to genetic engineer-
ing techniques but primarily focused on the regulation of the deliberate release of GMOs.
The Board acknowledged a multitude of issues that new gene editing technology raises.
Chapter by chapter, it discussed alternative ways of looking at these issues, including the
following: the relevance of the debate; the technical aspects of new versus old genetic
engineering techniques; existing regulations; alternative ways forward; labelling require-
ments and the internationally established assessment criteria; risk, health and safety; and
the particular Norwegian criteria of sustainability, societal benefit and ethics.5 The Board
selected four questions that necessitated input from the public:

1. What should be covered by GMO regulation?
2. How should these organisms be regulated?
3. What are appropriate requirements for labelling, traceability and monitoring?
4. How should contribution to societal benefit, sustainability and ethics be weighted?

The Board provided its own answer to these questions through its preliminary state-
ment. The majority of the Board members argued that new gene editing technology
invoked a revision of the 1993 Act, and the most central part of the statement was the
proposed level-based approach to a new regulation of GMOs. The Board emphasized
that the new regulation could provide a more effective approval process. It argued that
this level-based system should be product-based, meaning that the level of regulation
would be determined by what changes had been done to the genome of the organism
and/or product, rather than determined by which method had been used, as in the
current legislation. This opened up for the possibility that ‘traditional’ methods that
are currently exempt from regulation, such as mutagenesis, could be regulated similarly
to classical gene modification and new gene editing techniques, something that the
majority of the Board members supported in the preliminary statement. As in the
1993 Act, the proposed level-based system, would use the category of ‘natural’ as a divid-
ing line for determining the severity of the alteration made: techniques that produced
changes that occurred or could occur naturally by biological processes would be con-
sidered safer than those that would not occur naturally. The statement suggested that
first and most relaxed level, where small changes to the gene that existed or could
have occurred naturally, would only require a ‘Notification’, as shown in Figure 1.
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Other (more substantial) changes to the genome within species would generate the need
for an ‘expedited assessment and approval’(Figure 1), while changes between species
would require a standard assessment and approval, the same as the 1993 Act requires
of all genetic engineering techniques on a case by case basis.

The proposed level-based system would mean a liberalization of the regulation of
GMOs compared with the existing legislation, and the importance of a more efficient
and simpler approval process was heavily underlined by the Board: ‘the current regulat-
ory landscape will prevent the use of gene editing to rapidly develop novel agricultural
products to deal with the impact of climate change and human population growth’
(Bratlie et al. 2019, 1). The Board took the position shared by many researchers and
industries within the field of biotechnology in that it regarded the gene editing technique
CRISPR as having great potential that needed to be harvested. Such actors have contrib-
uted to shed a new and positive light on genetically modified food and products, arguing
that it will lead to new and better ways of developing food production and breeding. This
optimistic position attributes CRISPR as having great potential and future possibilities to
develop aquaculture and agricultural products that are thought to benefit humans,
animals and the environment. From this position, the current legal frameworks in
both Norway and the EU are thought to hinder the fulfilment of this potential, and
the realization of this perceived potential is thought to depend on a more lenient and
innovation-supportive regulation (Bratlie et al. 2019).

How did the public perceive the need for a revision of the Gene Technology Act, and to
what extent was the foundation sufficiently solid enough? In the following section, I analyse
the written submissions to highlight the main tendencies in the opinions of the public.

Calling for a revision

The Norwegian Biotechnology Advisory Board argued in its preliminary statement
that new technology was challenging the current Gene Technology Act, the 1993

Figure 1. The proposed tiered regulatory framework for GMOs (Bioteknologirådet 2017, 27).

JOURNAL OF RESPONSIBLE INNOVATION 9



Act, to such an extent that it needed a revision, and that a new level-based system was
necessary to simplify and expedite the approval process (Bioteknologirådet 2017). A
large group of actors agreed with this view to varying degrees: some expressed agree-
ment with the need for a revision to adapt to the recent technological development,
while some actors had already long thought that the existing regulation had been
too strict.

In a written submission to the Board, the Norwegian University of Life Sciences
(NMBU) expressed agreement with the Board’s view on the need for a revision,
and showed support for a level-based regulation system for the deliberate release
of GMOs:

In the light of the rapid development and use of new techniques for gene editing, particu-
larly the CRISPR technique, it is completely necessary. Gene editing makes it possible to
do genetic changes that cannot be separated from natural or induced changes
(mutations) in the DNA. It is therefore necessary that the regulation of GMO is based
on an assessment of the characteristics that are changed or added, and not on which tech-
nique that is used, like in the current regulation. (Norges miljø- og biovitenskapelige uni-
versitet 2018)

NMBU’s arguments for this revision focused primarily on the technical characteristics of
new gene editing technology. Additionally, both the Norwegian Medicines Agency
(Statens leggemiddelverk) and the Pharmaceutical Industry Association (Legemiddelin-
dustrien) expressed support for the proposed level-based system in their written sub-
missions, and they were concerned with a need to open up for a simpler and less
bureaucratic regulation (Legemiddelindustrien 2018; Statens legemiddelverk 2018).
The Pharmaceutical Industry Association argued that the regulation of gene editing
needed to become ‘timelier,’ suggesting that the old regulation is outdated and not
equipped to regulate the development of medicine today. It expressed a desire for a
simpler approval process for gene editing and gene modification that allows for more
research and practice of these methods. The Association argued that this would contrib-
ute to the development of necessary medicine and to the benefit of patients. In its written
submission, the Norwegian Medicines Agency (Statens legemiddelverk 2018) argued that
Norway should be a ‘driver for a pragmatic approach to this field, so that unnecessary
hindrances do not slow down the development of new therapies for diseases where
there is a great uncovered need today’.

Furthermore, in its written submission, the Norwegian Medicines Agency pointed to
Norway being left lagging behind if the regulation remained as restrictive as today. It
claimed that the USA and many Asian countries have facilitated clinical studies in a
better way than Norway (Statens legemiddelverk 2018). The matter of international com-
petitiveness was an even stronger argument for the breeding companies Norsvin, Geno,
and AquaGen, as well as the trade organizations Benchmark Genetics and FoodDrin-
kNorway (NHO Mat og Drikke). In their written submissions, the three companies
Norsvin, Geno, and AquaGen emphasized the importance of Norway having similar
rules and regulations as the EU for Norway to stay competitive in the international
market (Norsvin and Aquagen 2018). They argued that gene editing is potentially a
strong tool within genetics and breeding, and the regulation of the Gene Technology
Act might prove to have significant impact on them (the three companies) in the years
to come.
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No new regulation needed

A substantial part of the comments on the Norwegian Biotechnology Advisory Board’s
first statement voiced disagreement on the need for a new regulatory system for the regu-
lation of deliberate release of GMOs. A substantial group of actors argued that the 1993
Act is sufficient to regulate the use of new gene editing technology. They opposed the
proposal for a new regulatory framework, arguing that there is too little knowledge
and experience of the new technologies to introduce a level-based regulation.

Both the Norwegian Famers Union (Norges Bondelag) and the Norwegian Farmers
and Smallholders Union (Norsk Bonde- og Småbrukarlag) framed consumer rights
and trust as important reasons for why they rejected the need for a new Gene Technology
Act. The Farmer’s Union argued that the 1993 Act has benefited the country well, as it
safeguarded the food that Norwegians consume: ‘Norwegian agriculture is completely
dependent on the trust of the consumers. We can therefore not support a management
of the GMO field that could jeopardize this trust’ (Norges Bondelag 2018).

The Norwegian Farmers and Smallholders’Union argued that the current law contrib-
utes to a high level of trust, as it does not hinder products from reaching the market and it
ensures the safety of each GMO product individually. The Union also argued that Nor-
wegian consumers’ trust in the food produced by its members is an important factor, and
another reason the law should not be revised.

Another group of actors who argued against the Board’s proposed level-based system
is Friends of the Earth Norway (Naturvernforbundet) and their youth branch Nature and
Youth (Natur og Ungdom). The two environmental NGOs framed risk and uncertainty
as important reasons for their opposition to the proposed regulation, as they considered a
softening of the regulation to be a great risk for ecosystems and the environment as a
whole (Natur og Ungdom n.d.; Naturvernforbundet 2018). They were concerned
about unforeseen consequences of altering genetic material and therefore thought that
regulation would be the only firm way to deal with the possible negative impacts of
gene editing. They also argued that the consequences of developing gene editing technol-
ogy in general are unknown and that implementing a level-based approval system before
more is known about the consequences would be a mistake. Both groups of environ-
mental actors were strongly against the proposal of a level-based system, as it would
mean a drastic change compared with present-day practices under the Gene Technology
Act. They wanted the existing regulation to be kept and would rather use the built-in
flexibility that exists in it. This flexibility has not been used to a great enough extent
so far, and in its written submission, Friends of the Earth Norway stated: ‘the existing
Gene Technology Act will not be of hindrance for the approval of GMOs that can be
useful’ (Naturvernforbundet 2018).

A third group of actors was opposed to the immediate implementation of a level-based
regulatory system as suggested by the Board, due to too little knowledge and experience
of gene editing technology. Like the actors concerned with the agricultural and environ-
mental aspects, GenØk (Centre for Biosafety) and Nofima (Norwegian Institute of Food,
Fisheries and Aquaculture Research) emphasized the need for more scientific knowledge
in order to address the issues of uncertainty and risk concerning gene-edited products
(GenØk-Senter for biosikkerhet 2018; Nofima n.d.). The two research institutions
argued for a need for more focus on the unintended consequences of alterations to the
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DNA, and that the possibility of off-target mutations suggests a need for a case-to-case
assessment that can be done with the current Gene Technology Act. They emphasized
that the complexity of gene-edited products makes it difficult to regulate with pre-set
levels of assessment, and that the range of relevant considerations for approving
GMOs are broader than what can be determined by regular risk assessments. Nofima
additionally argued for openness and inclusion, and that the public should be given
the chance to comment on each product that is assessed.

The reviewed comments exemplify the differences in opinions on the first and second
questions that the Norwegian Biotechnology Advisory Board raised in its statement
about what should be covered by GMO regulation and how the covered organisms
should be regulated. There is diversity in reviewed actors’ arguments about why they
were opposed to or in favour of a new regulation. To summarize, a scant majority
(23) were in favour of the proposed framework, and almost as many (20) were against
it. The commentaries relating to the Board’s third question concerning labelling and tra-
ceability show that almost all of the actors agreed that GMO products should be labelled
in one way or another, regardless of how they perceived the need for a revised Act. In the
next section, I discuss how the actors responded to the fourth question, which concerned
how contributions to societal benefit, sustainability and ethics should be weighted.

Sustainability, societal benefit and ethics

In the Norwegian Medicines Agency’s written submission, the Agency argued that the
demand for sustainability, societal benefit and ethics is not at all relevant for the approval
of new treatments (Statens legemiddelverk 2018). The Agency argued that this is not con-
sidered relevant for the level of risk; rather, it is only the characteristics of the final
product that effect the level of risk. By contrast, in a separate written submission to
the Board, the Norwegian Institute of Marine Research argued that sustainability, societal
benefit, and ethics should be included in an approval process for GMOs, as it would be an
asset for the approved products: ‘This will help gene-edited products to gain legitimacy’
(Havforskningsinstituttet 2018). The Institute saw the criteria as potential hallmarks that
would benefit the competitiveness of products that are approved. These contrasting
opinions can also prove illustrative of the differences between the assessments of
medical health and agriculture/food production application.

In common with both the Norwegian Medicines Agency and Norwegian Institute of
Marine Research, the University of Oslo (UiO) was positive towards a revision of the
current regulation, yet it argued that in order to prevent the development of unwanted
effects, the three assessment criteria (i.e. sustainability, societal benefit, and ethics)
should be followed strictly under a new Gene Technology Act (Universitetet i Oslo
2018). It can be argued that UiO considered the criteria more as parameters of a precau-
tionary approach, than as labels that provide competitive advantages on the market. In
complete contrast to the Norwegian Medicines Agency, UiO argued that ethics is too
difficult to assess according to pre-set rules and that it should rather be determined
case-by-case, allowing for discretional assessments depending on the case at hand.
This argument is in strong opposition to that of Tekna (Norwegian Society of Graduate
Technical and Scientific Professionals), which considered previous efforts to operationa-
lize the aspects sustainability and societal benefit as being negative and the criteria as
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preventing discretional assessment: ‘Tekna expect that personal conceptions and prin-
ciples will guide the demands for consequence analysis to less an extent when it comes
to health, environment, sustainability, societal benefit and ethics’ (Statens legemiddelverk
2018).

Thus, there were different conceptions of what can be expected of a framework for
assessing ethics, societal benefit, and sustainability, and there were differing opinions
as to whether such assessment is at all possible. The actors also disagreed on the level
at which these criteria should be assessed, namely whether they should serve as symbolic
visions that are encouraged for all new innovations in society or whether the criteria
should be demanded for gene technology specifically or even assessed for each individual
product.

The Centre for Biosafety (GenØk) was positive towards ensuring that GMOs are con-
sidered sustainable, societally beneficial, and ethical; it went farthest among the actors in
acknowledging the three assessment criteria as very important in the regulation of GMOs
(GenØk-Senter for biosikkerhet 2018). However, GenØk argued that too little is known
about what it means for a GMO to be sustainable, societally beneficial, and ethical. Simi-
larly, there was disagreement among the other actors’ as to the meaning of three terms.
The Norwegian Biotechnology Advisory Board argued that new gene editing techniques
could be used to make products that resonate with the three aspects – societal benefit,
sustainability and ethics – because they allow for less use of pesticides and artificial fer-
tilizers. This view was also shared by the Norwegian University of Life Sciences (NMBU)
in its written submission to the Board:

We place emphasis on our research’s capacity to be useful to society and contribute to sus-
tainable development from sea and land. A level-based system will ensure the use of gene
technology in a socially beneficial and sustainable manner without negative consequences
for health and the environment. (Norges miljø-og biovitenskapelige universitet 2018)

The Norwegian Farmer’s Union argued that new gene editing techniques can be con-
sidered unsustainable, not beneficial to society, and unethical because they interrupt
nature’s ecosystem. Thomas Tichelkamp, writing in a private capacity, presented a
similar argument in his submission, and considered societal benefit, sustainability and
ethics as aspects that support fundamentally different developments than the develop-
ment of GMOs: ‘A sustainable solution to save agriculture would, for instance, be a
less destructive consumer pattern, and farming that is on-board with nature and the
stimulation of biologic diversity’ (Tichelkamp n.d.). The Norwegian Ecological Society
(Norsk økologisk forening), Oikos, argued similarly that CRISPR and gene drives are
not sustainable, socially beneficial, or ethical because they maintain the development
of ‘unnatural’ and industrial farming: ‘In hopes of solving problems in the industrial agri-
culture. From what we have seen so far, GMOs do not represent a sustainable solution.
Instead, it is in all manners possible an attempt to repair a highly unethical and unsus-
tainable agriculture’ (Oikos 2018).

The comments presented above show that the actors differed in their understanding of
the terms ‘societal benefit’, ‘sustainability’, and ‘ethics’. Furthermore, the conflicting
understandings and interpretations of what sustainability can be in terms of gene
editing make it difficult to take a stand on a proposed regulatory framework that suggests
assessment according to the criteria. The conflicting interpretations also lead to very
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different conclusions as to what kinds of regulation are needed. Some actors argued for
the need for a revised Gene Technology Act in order to comply with the three assessment
criteria, while others argued for the need to keep the 1993 Act because it already complies
with them.

The Norwegian Biotechnology Advisory Board’s final statement

The selected commentaries demonstrate diversity in the public’s reception of the Norwe-
gian Biotechnology Advisory Board’s proposal and reveal disagreement with both the
current regulatory system for GMOs and the use of new gene editing technology in
Norway. The range of different answers to the four questions posed by the Board
reveals that the actors disagreed on what should be covered by a new Act, as well as
what it means to assess GMOs based on the criteria sustainability, being of societal
benefit and being ethical. How did the Board accommodate this difference in opinions
when preparing its final statement?

The Board’s final statement was issued in December 2018 and ceremoniously pre-
sented to the then Minister of Climate and the Environment, Ola Elvestuen. In the state-
ment titled Proposal for Relaxation of Norwegian Regulations for Deliberate Release of
Genetically Modified Organisms (GMO) with Applicability also for EU Legislation (Nor-
wegian Biotechnology Advisory Board 2018) the Board took an even more progressive
attitude towards the revision of the Gene Technology Act of 1993, as reflected in the
title of the statement. This proposed softening is in opposition to actors who wanted
the current Act to remain as it is for the future or even to become more restrictive.

Of the relatively few adjustments made by the Board in the final statement in response
to public comments, all relate to the specific four questions asked in the preliminary
statement. Comments that addressed other aspects of GMO and/or new gene editing
technology or that addressed the issue of GMO and/or gene editing technology more
broadly were not addressed in the final statement. The Board considered that those com-
ments fell outside the scope of the final statement and were not relevant to it. Thus, the
Board was not open to comments other than those relating to the questions it had asked,
and the specific handling of the proposal-formulation process played a large role in deter-
mining what could be discussed and, even more importantly, what it considered to fall
within the scope of its statement.

In both the final proposal and the interviews, the Board underlined that the proposal-
formulation process and comments from the public had led to a change in the voting on
certain aspects and thus proved the value of having this type of process. One of these
changes was a shift in the votes relating to labelling and monitoring. While a majority
vote by only 17 members was in favour of a differentiated labelling system in the first
round of voting, the members were unanimous in pushing for the system in the
second round of voting. This was a point that almost all actors who commented on
the preliminary proposal agreed upon too. This could indicate that some of the
members were uncertain in the first round, and that the comments from the public
helped to change their view, thus making this the most evident effect that the process
had on the Boards’ voting.

Another shift in the voting from the preliminary statement to the final proposal con-
cerned the question of whether all GMOs should be regulated by the Gene Technology
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Act. In the first round of voting, a majority of the Board members (12 out of 20) voted in
favour of all organisms being covered by the Gene Technology Act and that no excep-
tions should be made. In the second round, a majority of the members (9 out of 14)
voted for making a distinction that would keep ‘conventional methods outside the regu-
lation due to ‘pragmatic reasons,’ consequently making a framework that only covered
organisms edited with ‘gene editing technology’ (Norwegian Biotechnology Advisory
Board 2018). Thus, the methods used to alter genes were regarded as more significant
than the actual alterations made, or even the end-product. This view differs from the
level-based regulation framework proposed initially, when the Board emphasized the
need for a regulation that would focus more on the product and the changes being
made, than on a process-based regulation, and it is a substantial change that is recognized
by the Board itself in its final statement.

Furthermore, the analysis of the two statements issued by the Board and the
reviewed comments by the actors shows that some aspects related to changes in the
voting that are not acknowledged in the final statement. In the preliminary statement,
the vote on the proposed tier-based framework revealed that 90% of the Board’s
members voted in favour. In the second and final statement, the percentage
dropped to 78%. The numbers indicate that the Board members were less positive
to a softening of the law by the time the final statement was published, yet the
Board pushed forward with a clear message towards a national audience, as well as
to an international audience.

A lesson for the EU

The Norwegian Biotechnology Advisory Board’s report ‘A novel governance frame-
work for GMO’, was published in 2019, and extended its recommendation for the
tiered regulatory framework to the EU (Bratlie et al. 2019). In the report, the Board
emphasizes the importance of developing a regulatory framework that supports tech-
nological development within the field of genetically modified organisms, and
describes the EU’s current regulation as a hindrance to innovations in the field: ‘We
therefore propose a differentiated regulatory framework that would considerably
lower the regulatory hurdles for certain uses of genetic engineering, and would stimu-
late innovation and development to the benefit of society, while allowing flexibility in
terms of risk assessment’ (Bratlie et al. 2019). The report provides an even clearer nar-
rative of the Board’s future-oriented visions, in which its motivation is framed as being
progressive and pro-innovation. The Board emphasizes that its recommendations
were supported by the majority of the members of public whom they consulted
during the proposal-formulation process, and points to the actors who have shown
support for the revision of the Gene Technology Act and for the Board’s proposed
tiered regulation framework:

There was broad support for our proposal, but we also received important feedback that has
helped us to fine-tune the model. A large majority of scientists, academic institutions and
industry viewed the proposed framework not only as acceptable for commercial develop-
ment, but also as a potentially enabling framework to ensure that safe, societally beneficial
and sustainable products have a clear and manageable path to market authorisation. (Bratlie
et al. 2019)
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Despite citing central arguments from the minority that voiced concern and resistance to
the novel framework, the Board emphasized that those actors also had positive recog-
nition of future potential use of gene editing within food production. The Board
described how public dialogue was at the heart of the process, suggesting that its initiative
also serves the EU as demonstration of ‘how to facilitate an inclusive, proactive and reci-
procal dialogue’ (Bratlie et al. 2019). However, as I have shown, only a scant majority of
23 actors who commented on the preliminary statement expressed support for the pro-
posal, and almost as many, 20 actors, were opposed to the framework proposed by the
Board. Those who opposed the recommendation seem to have been somewhat over-
looked in the final statement and the 2019 report, suggesting that the Board was more
sensitive to the echo of its own voice and the answers that supported its suggested frame-
work. Only answers that conformed to the specific format of the proposal-formulation
process outlined by the Board were acknowledged, thus hindering other views from
being considered relevant. The formatting of the proposal-formulation process serves
to limit what is allowed to be discussed and what is considered relevant concerns in
the statement. It neglects to consider the perspectives of those who are concerned with
issues such as the overarching organization of agriculture or market structures. This
makes it of interest to look closer at the impact of the public consultation and what
the Board had to advice the EU about how to facilitate public dialogues.

Creating room for the nuances

In interviews with the two central members of the Norwegian Biotechnology Advisory
Board’s Secretariat, the need for the proposal-formulation process and renewing of the
Gene Technology Act was mainly narrated as motivated by the legal controversies that
were being raised internationally due to the new gene editing technology, CRISPR.
However, the chosen approach and formatting of the process was determined by past
experiences of discussions about GMOs in Norway. According to the Senior Advisor,
the Board saw the invitation for debate and comments from the public as a means not
to end up with a repetition of a polarized and locked debate:

The GMO debate that everyone has been aware of has been quite polarized […] there hasn’t
been any overlap in the attitudes. But what is happening now is that there actually is [overlap].
We’ve seen it through this societal debate that there are things that people agree on. And to be
able to make that little overlap, to get people to discuss things constructively, that’s a progress,
right? […] And there is still debate and there is still disagreement, but the debate has become
more constructively directed. (Sigrid Bratlie, interview 20 May 2019)

Arguably, the new formatting of the proposal-formulation process can be claimed to have
had the desired effect in opening up the traditionally locked debate, and the Board
managed to create room for the public to discuss the regulation of GMOs more construc-
tively than in the past. Members of the public were given the opportunity to address
societal and ethical issues and not just technical questions, which served an effective
means of shoving the GMO debate out of its current stalemate (Jasanoff 2019). The
opportunity aligned well with the RRI frameworks’ ambition to ‘interrogate the social
and ethical stakes associated with new science and technology’ (Stilgoe, Owen, and Mac-
naghten 2013, 1573), and suggest that the Board is one of few actors in Norway that can
be said to perform anticipatory work on the topic of gene editing technology. The Board’s
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preliminary statement suggest that it aims at providing anticipatory foresight on a broad
range of issues, but the Board’s favouring of certain aspects (which are only technical,
according to Kjeldaas et al. 2021) indicates that its motivation to be anticipatory is
also founded upon its wish to shape the agenda for the regulation of gene technology
in Norway in a pre-set mould.

The debate relating to the assessment criteria – sustainability, societal benefit, and
ethical concerns – had particularly strong bearing for the actors, arguably due to the
terms’ inherent universal validity and the fact that they underpin societal values and pur-
poses; they are co-productions of social, ethical and technical knowledge. I would argue
that such ‘boundary objects’ (Star 2010) – terms that had meaning for all the actors – can
be considered useful when creating spaces for public deliberation and nuanced discus-
sion. The format of the proposal-formulation process gathered the actors around a
common basis of discussion, and in this respect the public engagement initiative was suc-
cessful in allowing the public to discuss matters that were relevant to them. Many actors
expressed explicit gratitude for being granted a role in the proposal-formulation process
and for the opportunity to comment and demonstrate the democratic value of asking
questions that addressed issues that were relevant to them. In this respect, the Board
has succeeded in embedding the RRI dimension of inclusion in its work, but the
extent of this inclusion as a learning exercise still depends on how it succeeded in accom-
modating the answers to its four questions. In the Board’s summary of the received com-
ments, it stated that there was disagreement among the public about the weighting of the
three particular Norwegian assessment criteria:

A majority thought that societal benefit, sustainability and ethics should still form part of the
assessment of GMO. However, there was disagreement about how the criteria should be
weighted. Some argued that there should be a positive contribution, while others argued
that requirements should be differentiated. (Norwegian Biotechnology Advisory Board
2018, 6)

The focus on how the criteria should be weighted in an approval of GMOs implied that
the disagreement concerned whether the criteria should be differentiated based on the
level-based framework. However, as the comments showed, the reality was that the dis-
agreement among the actors on the question was much more extensive. The different
opinions relate not only to what role sustainability, societal benefit and ethics should
play as assessment criteria, but also how they relate to gene technology in a broader per-
spective. The Board only acknowledged that a majority of the comments on its prelimi-
nary statement claimed that these criteria are important in the assessment of GMOs.
However, there is an important distinction between those who see novel gene editing
technology innovations as beneficial to society, and those who see it as beneficial to
society to keep the current and more strict regulation.

Despite the successful efforts to create room for public debate, the choice to ‘close the
black box’ (Latour 1987) on the different interpretations of societal benefit, sustainability
and ethics means that the public engagement initiative was lacking in some respects. The
lack of acknowledgement of the diverse interpretations and responsiveness to the con-
cerns for the broader perspectives indicate that the Board was not fully willing to
engage with the public’s comments, thus hampering the quality of public engagement
as a learning exercise as posed by the RRI framework. Also, its willingness to assign
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the public’s support to its final statement leaves the initiative looking like an instrumental
act orchestrated with the purpose of fulfilling the Board’s mandate to give advice and
have its statement tested and found valid by the public. Determining the level of
power held by the public in this process using Arnsteins’ ´ladder of participatioń, I
argue that the Boards’ process is a form of consultation which Arnstein determines as
tokenism:

When they are proffered by powerholders as the total extent of participation, citizens may
indeed hear and be heard. But under these conditions they lack the power to ensure that
their views will be heeded by the powerful, When participation is restricted to these
levels, there is no followthrough, no ‘muscle,’ hence no assurance of changing the status
quo’ (1969).

Conclusions

In November 2020 The Norwegian Government appointed a committee to discuss and
consider ‘gene technology, new techniques and regulation of gene modified organisms’
(Klima- og miljødepartementet 2020) as part of traditional proceedings. It will not be
possible to see how the ambiguity reflected in the comments made by members of the
public concerning the three assessment terms (societal benefit, sustainability and
ethics) will be dealt with and what actors are given power to define them until the ques-
tion of a revision of the Gene Technology Act is handled within the parliamentary pol-
itical system. As demonstrated by the proposal-formulation process, public participation
served well in terms of bringing different actors ‘out of the trenches’ and creating a
nuanced debate about the regulation of new gene editing technology. Debate and discus-
sion are in themselves a desirable measure and purpose, and the opportunity to include a
multitude of voices that would like to be heard on the topic can in its own right be a part
of a more ‘responsible governance’ of gene editing technology. However, the way in
which organizers accommodate and use such voices is an equally important measure,
and an important question often raised by researchers within the field of public engage-
ment and RRI is how public engagement initiatives can avoid the ‘slippage to a reductive
rendering of engagement as the right thing to do or as a way to secure public acceptance’
(Hartley et al. 2019, 3). While raising debate and allowing voices to be heard is a demo-
cratic exercise, the Norwegian Biotechnology Advisory Board’s failure to engage with the
multitude of meanings of the boundary objects, as well as its eagerness to claim support
from the public, suggest that the public engagement initiative was founded more upon
instrumental and normative motivations, namely both to support its suggested regulat-
ory framework (instrumental) and because public inclusion is ‘the right thing to do’ (nor-
mative reasons) compared with substantive rationales, as public engagement will lead to
better decision-making and more socially robust science (Calvert 2014). The Board suc-
ceeded in opening up the debate to such an extent that it has left a proposal developed on
the basis of politically charged terms with a multitude of meanings in need of consider-
able definition before they can function as assessment criteria in a differentiated regulat-
ory framework. In other words, the ‘boundary objects’ do serve well for the purpose of
creating debate for democratic reasons. However, the chosen format of the proposal-for-
mulation process fostered an instrumental and normative rational: the choice to gather
written comments and define the scope of the questions narrowly made it more difficult
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to adhere to the diversity of opinions and the broader scope of concerns. A laypersons’
conference, such as the Board has held in the past, could have served the purpose of fos-
tering such debates better, as it has granted the public more power to set the agenda and
allowed for a two-way communication between various actors.

In line with the claims of Smith et al. (2021), I argue that the Board lacked institutional
reflexivity concerning the rich dynamics that shape public engagement. This leads me to
conclude that the Board’s formatting of the proposal-formulation process and its lack of
engagement with the knowledge and opinions of the public is problematic in at least two
respects: it leaves a weak proposal or even weak regulatory framework, and it suggests
that public engagement initiatives are still to some extent ‘top down’ and instrumentally
motivated. In this particular process, the Board has at least partly neglected its mission,
i.e. a broader ethical and social analysis or at least discussion. The Board proved reluctant
to actually open up for debate, perhaps because opening up for debate also means
opening up for criticism. As we have seen, the criticism that did reach the Board was
not considered relevant and not discussed in any noteworthy capacity.

Furthermore, the proposal-formulation process indicates that the institutional focus
on RRI and on the inclusion of social and ethical issues in the governance of innovation
leaves room for new actors, such as ethical boards, to play a larger and more independent
role in the governance process. This in turn would allow for a shift in how governance
takes place, as governance institutions such as the Board perform what traditionally is
known as formal parliamentarian government processes such as gathering hearing state-
ments. Additionally, while the Norwegian Biotechnology Advisory Board has long been
regarded as a strict ethical watchdog over biotechnology and gene technology, it may
seem as if, through its new formatting of proposal-formulation processes, it has
become an actor for driving innovation forward.

Notes

1. This is an unpublished manuscript, and should not be quoted, referenced or cited.
2. The author of this article is responsible for translating the quotations from Norwegian pub-

lications into English.
3. The proposed moratorium concerns germline modification, not with regard to plants or

animals (Baltimore et al. 2015).
4. https://www.bioteknologiradet.no/2018/12/genteknologiloven/
5. The stated purpose of the Gene Technology Act of 1993 is to ensure that GMOs are devel-

oped and used in an ‘ethically justifiable and societally acceptable manner, in accordance
with the principle of sustainable development’ (Government.no n.d., §1).
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