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4.1 Introduction

On April 2, 2022 the Belgian radioactive waste management agency, ONDRAF-
NIRAS, and the federal minister of Energy announced a “major national dia-
logue” to be a launched in the near future on what should happen to the high-level
and long-lived radioactive waste from the country’s nuclear power plants (NPPs)
(Winckelmans, 2020). This would be the second consultation around this matter.
In 2009-2010, ONDRAF-NIRAS conducted a Strategic Environmental Assess-
ment (SEA), flanked by a societal consultation involving expert and stakeholder
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dialogues and a citizen forum, before issuing its Waste Plan in 2011 (ONDRAF-
NIRAS, 2011) calling for a decision in principle on geological disposal
(ONDRAF-NIRAS, 2012). A subsequent political decision did not materialise
until a decade later (see Section I), opening the floor for a public debate on how
to organise a “step-by-step plan to further the R&D activities for deep disposal”
(Council of Ministers, 2022a).

This chapter discusses key dimensions for the future of high-level radioac-
tive waste governance (HLW) in Belgium. It highlights elements that a diverse
set of stakeholders considered to be of importance for a national public debate,
and puts them in the context of the theoretical notion of ‘caring’, as developed by
Maria Puig De La Bellacassa. Drawing on the work of feminist thinkers explor-
ing the concept of care in various scientific disciplines, Puig de la Bellacasa
focuses on care as a relational concept between humans and non-humans: “Care
is a force distributed across a multiplicity of agencies and materials and supports
our worlds as a thick mesh of relational obligation.” (Puig de la Bellacasa, 2017,
p- 20). Facts can be established, but they can also be unclear or disputed. Con-
cerns and interests that feed knowledge production can differ and possibly clash.
Even though caring can be enacted in a variety of ways, introducing a care per-
spective holds a stronger promise of common ground, of a basis to start from.
Based on empirical data from the Belgian case, this chapter explores the added
value of a caring approach for the long-term governance of materials such as radi-
oactive waste.

What follows is not an attempt to update previous works describing Belgian
radioactive waste management from the 1920s (see e.g., Schroder & Bergmans,
2012; Lits, 2015; Parotte & Delvenne, 2015; Schroder et al., 2015), or to identify
nuclear events that sustain the (dis)continuities in the HLW programme (Parotte,
2019). This contribution is a foresight chapter that gives voices to actors who
compose the current governance ecosystem of HLW (and spent nuclear fuel—
SNF)—from concerned citizens, scientists, policymakers, civil society represent-
atives, and public administrators to environmental associations. These ‘voices’
were collected during a research project between June 2018 and December 2019,
the largest part of which was dedicated to a two round enquiry into the problem
definitions of those concerned actors, including their expectations regarding a
future multi-stakeholder governance process.

This chapter is structured in three sections. Section 4.1 introduces the past
and current situation of Belgian radioactive waste. Section 4.2 presents the key
(future) dimensions identified by Belgian stakeholders for the HLW long-term
governance process. It offers insights regarding planning, policy development and
implementation these stakeholders desire. However, the aim is not to highlight
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what perspective every type of actor develops, often resulting an emphasis on
points of disagreement and conflict. Rather, the perspectives are considered as an
interrelated collective in which each has its own merits and reasons for existence.
It can be argued that these perspectives keep each other in balance. From that
position, Sect. 4.3 develops recommendations to consider a future HLW govern-
ance process by introducing the notion of ‘matter of care’ as a conceptual frame-
work. This offers the context for focusing on the commonality of the problem
rather than divisiveness over the solution, as well as on the interrelations beyond
those between human actors. Concrete elements are suggested to recognize
potential joined pathways when considering possible futures of HLW long-term
governance, and to organize collective action by allowing for multiple ways of
‘caring’. In the conclusion, we link back to the governance ecosystem framework
presented in the introductory chapter of this volume.

4.2 Radioactive Waste and Nuclear Activity

Radioactive waste in Belgium comes from various sources, but the bulk is related
to nuclear energy production, resulting from seven pressurized water reactors
(PWR) on two different sites, four in Doel (municipality of Beveren, Flanders
region) and three in Tihange (municipality of Huy, Walloon region). In 2021,
together both NPPs provided 21.3% of net energy generation and 49.7% of elec-
tricity production in Belgium (FEBEG, 2022).

4.2.1 From Past to Present

Belgium’s nuclear history has its roots in the 1920s, with the exploitation of
uranium mines in Katanga, at that time a province in the colony of Congo. In
return for supplying the US and UK with uranium for the Manhattan project, an
agreement was signed in 1944 enabling Belgium to start its own nuclear research
programme. Experimentations with nuclear reactors for civil energy production
began in the 1950s with the support of a national nuclear research centre, now
the Belgian Nuclear Research Centre (SCK CEN), situated in the Flanders region.
In the following decades, the area around the nuclear research centre attracted
nuclear companies, such as an experimental reprocessing plant (the Eurochemic
plant was operational from 1966 to 1974), MOX-fuel production plants, and a
waste treatment facility.
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Since January 2003, Belgium has a “gradual nuclear phase out” policy (Phase
Out Law, 2003). The maximum life span of a number of reactors has meanwhile
been extended. Current regulations (various amendments to the Phase Out Law)
still stipulate 2025 as the year all nuclear power production in Belgium will end
(AFCN-FANC, 2022). However in 2022, Belgium still has no clear plan to secure
energy supply after the nuclear phase out, and lacks a long-term vision regarding
a national energy policy. In response to the current energy crisis, the federal gov-
ernment decided on March 18, 2022 to “take the necessary steps” to extend the
lifetime of two reactors (Doel 4 and Tihange 3) by ten years (Prime Minister of
Belgium, 2022). Whether this will prove to be more than a decision in principle
will depend on ongoing negotiations with the owner of the NPPs, Engie Electra-
bel.

4.2.2 Radioactive Waste Management Today

Belgium deals with a relatively large amount of radioactive waste, given the size
of the country, as it has depended on nuclear energy for a long time. ONDRAF-
NIRAS, the national agency for radioactive waste management, founded by law
in 1980-1981 as a government agency and implemented by Royal Decree, distin-
guishes three categories of radioactive waste, classified according to the half-life
and level of activity (ONDRAF-NIRAS, 2021; National Programme Committee,
2015):

e category A for low- and medium-level, short-lived conditioned waste (equiva-
lent LLW—IAEA 2009);

e category B for low- and medium-level, long-lived conditioned waste (equiva-
lent ILW—IAEA 2009);

e category C for high-level, short- and long-lived conditioned waste (equivalent
HLW—IAEA 2009).

In addition, the waste manager also identified five types of waste labelled as
“other” given their specific properties, which are managed differently.

Both category B and C waste, (further referred to as HLW), demand a dif-
ferent long-term management strategy than LLW or category A (National Pro-
gramme Committee, 2015, p. 28). For category A waste, a long-term management
strategy, namely surface disposal in the municipality of Dessel, has been devel-
oped through a participatory governance process launched in 1998. In 2006, this
strategy was confirmed by the Federal government, after which the project’s
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blueprints were refined. Meanwhile, various technical and societal subprojects
have materialized, such as a long-term health study (2011), a quay for transport-
ing building materials over water (2013), a local fund (2016), a visitor center and
exhibition space (2021), and an encapsulation and caissons plant (2022). How-
ever, the licence application for the disposal facility itself has been under review
since 2013 by the regulator, the Federal Agency for Nuclear Control (AFCN-
FANC).

While the program for category A waste is quite advanced, the management
of HLW remains the key challenge in Belgium. As indicated before, the radioac-
tive waste management agency, ONDRAF-NIRAS, issued a Waste Plan for HLW
in 2011 (ONDRAF-NIRAS 2011), preceded by a SEA and a social consultation.
Based on this plan, ONDRAF-NIRAS suggested the Federal government take
a decision in principle regarding geological disposal in poorly indurated clay as
the long-term management option for HLW, including non-reprocessed SNF.
ONDRAF-NIRAS considered the SEA to have determined geological disposal
as the way forward. Reference was made to international consensus on this long-
term management solution. Also a citizen forum, organised by the independent Roi
Baudouin Foundation, had judged the ONDRAF-NIRAS’ solution to be acceptable
under a number of conditions, such as the establishment of an appropriate deci-
sion-making process guaranteeing ‘more transparency, and more interaction with
society’, or the technical reversibility of the facility for at least 100 years (KBS,
2010, pp. 7-8). The emphasis on poorly indurated clay stemmed from the fact that
research for the last 50 years had focussed on this particular type of host rock and
that review processes (e.g., by the OECD’s Nuclear Energy Agency, NEA) of this
research programme had so far been positive. However, in its advice to the Fed-
eral government, AFCN-FANC acknowledged geological disposal as the refer-
ence solution to manage the HLW waste safely, but considers it premature to take a
decision regarding the geological host formation (FANC, 2011).

The European Waste Directive (2014) was transposed into Belgian legisla-
tion (Transposition Law, 2014), stipulating (in Art. 4) that any national policy
regarding a long-term radioactive waste management strategy should be based
on disposal by means of a concept of passive safety. It holds ONDRAF-NIRAS
responsible for proposing a location for such a facility, and suggests the pos-
sibility for installing an “independent, multi-disciplinary body” to follow-up
the national policy. A National Programme, was subsequently adopted in 2015
describing the situation with regard to the legal and regulatory framework, con-
cerned actors and their respective responsibilities, the state of the waste inventory,
existing management practices, plans for the long-term, and financial provisions
(National Programme Committee, 2015).
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In 2018, the Federal Minister of Energy asked ONDRAF-NIRAS to update
its SEA from 2009. A public enquiry on this updated SEA was organized from
April-June 2020 during the first COVID-19 lockdown. This led to a new request
to the Federal Government to take a decision in principle on geological disposal,
leaving the issue of the geological host formation open. In April 2022, the Federal
Government agreed on a draft Royal Decree and Draft Law regarding the national
policy for the long-term management of HLW, requiring ONDRAF-NIRAS to
“draw up a step-by-step plan for the R&D activities for deep disposal in Belgium
of high-level and/or long-lived waste”, to “sound out neighbouring and other
interested countries about the possibility of developing shared disposal facilities”,
and “to organise a participatory process and public debate” (Council of Ministers
2022a, April 1). Another Draft Law regarding the provisions for the decommis-
sioning of the NPPs and the management of SNF was also agreed. This law aims
to tighten the existing rules regarding the management of the nuclear provisions,
including the establishment of an independent oversight body (Council of Minis-
ters 2022b, April 1).

Much will depend on further implementation, but both Federal Government
decisions have the potential to be a next step in closing the gap between research,
policy and practice (Schroder et al., 2015). Under pressure from the regulator,
the issue of the geological host formation is most likely to feature prominently
in ONDRAF-NIRAS’s future R&D plans. What the topics of the “major national
dialogue” will be, and how this process, announced as ‘“deliberative” by an
ONDRAF-NIRAS spokesperson (Winckelmans, 2020) will influence the course
of events remains to be seen.

4.3 Imagining the Future for a Long-Term
Governance Process in a Participatory Way

Our study consisted of three tiers: (a) extensive desktop research, consisting of
22 in-depth interviews with key Belgian and Dutch stakeholders, and two focus
group discussions with local actors directly concerned with nuclear sites (Mey-
ermans & Bergmans, 2019); (b) two rounds of a bilingual online Delphi survey
consisting of 109 items, in which 242 Belgian stakeholders participated (Parotte
& Fallon, 2020); (c) three scenario workshops with ONDRAF-NIRAS senior
staff and management (Rijkens-Klomp & Corvers, 2020).

The starting point was the deadlock situation in which the process of develop-
ing the Waste Plan of 2011 had ended, without a political decision being taken.
Therefore, the questions regarding respondents’ expectations for a governance
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process were focused on general principles and “What next?”’; rather than how
to govern the implementation of a specific long-term management option, in
particular geological disposal. By continuously approving (either explicitly
or implicitly) the direction of ONDRAF-NIRAS’ R&D program over the last
50 years, implicit steps towards disposal (with geological disposal clearly in the
minds of the decision-makers) have been taken long before the 2022 decision by
the Council of Ministers. This has framed future national policy, as well as the
mindset of several of the respondents.

4.3.1 Framing the (Start of) the Debate(s) ... Again: What
Are the Problems?

Initially more than 580 persons were targeted. All had either been involved in
extra public consultations organized by ONDRAF-NIRAS (2009-2010), partici-
pated in a legal public consultation (2010), made public statements in the media
on the nuclear waste plan between 2009 and 2011, or shown an interest in HLW
issues through participation in seminars, workshops, etc. over the previous dec-
ade. The 242 respondents presented themselves mainly as ‘citizens’ and ‘scien-
tific experts’, though some were also members of environmental associations or
trades unions, healthcare professionals, or federal/regional/local civil servants
(Parotte & Fallon, 2020, p. 8).

What do Belgian stakeholders have in common regarding their views on the
future of the country’s HLW? Those who responded to our interactive survey gen-
erally recognised that the radioactive waste is already out there; that the way it is
stored today may be considered safe for now, but cannot go on for ever; and that
the European Waste Directive requires Member States to put an appropriate long-
term policy in place.

So far, the 2010 Citizen Forum’s request for ‘more transparency, and more
interaction with society’ has not been met. Neither the Transposition Law (2014),
nor the National Programme (2015) attracted much public or media attention.
Both passed as low key, inner-circle events, to settle formal EU obligations, and
no public connection was made to the Waste Plan debate initiated by ONDRAF-
NIRAS in 2011 (Parotte & Delvenne, 2015; Schroder et al., 2015). Although the
SEA public enquiry in Spring 2020 appears to have attracted record numbers of
responses (ONDRAF-NIRAS, personal communication, September 29, 2021),
one could question the appropriateness of such outreach in the unprecedented
time of the full lockdown during the first wave of the COVID-19 pandemic
(Parotte, 2020b).
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Our results show that in Belgium, awareness of the problem of radioactive
waste in general and HLW in particular appears to be limited amongst actors
who do not see themselves as directly linked to or particularly interested in the
nuclear sector (regardless of whether they position themselves as supportive, criti-
cal or neutral). Such findings are in line with those of the most recent SCK-CEN
Barometer, which demonstrates that people in general have little knowledge of
how high-level (or other) radioactive waste is currently managed. About half of
the respondents to that public survey reported believing that it is already stored
underground (Turcanu et al., 2018).

Of the respondents to our more targeted survey, more than half regarded geo-
logical disposal as the ‘most realistic’ solution, and more than half were of the
opinion that ‘doing nothing’ (i.e. delaying any steps towards implementation)
was not a solution. Nevertheless, a large majority of the respondents insisted that
the future of HLW management should not be discussed without addressing the
entire nuclear production chain, the role of new nuclear technologies, and the
status of SNF, in addition to exploring the possibility of multi-state joint man-
agement solutions. There were some similarities between the more informed
respondents participating in our study and the sample of the public invited to
respond to the SCK-CEN Barometer. In the Barometer, almost as many respond-
ents (66%) reported believing that geological disposal should be implemented
as soon as possible, and 57% did not think that geological disposal would solve
the HLW problem (Turcanu etal., 2018, pp.47-49). This indicates potential
for discussing geological disposal without pretending that going down that path
instantly solves the HLW problem.

Our respondents also considered that uncertainty remains regarding the radio-
active waste inventory (related to the ambiguous status of SNF, and lack of clar-
ity about the nuclear phase-out). While most insisted that a full overview of this
inventory would be needed before deciding on a strategy for all waste types,
many also acknowledged that shifts may occur in the future and that develop-
ments in technology and/or policy may call for changes.

In combination with the reasons that a number of stakeholders provided for
refusing to take part in our research project, the results point to a general feel-
ing that the focus of geological disposal is excessively restricted as the definitive
solution to the problem of HLW in Belgium. Respondents regarded the problem
as multi-dimensional and argued that the governance process should aim to incor-
porate these dimensions as much as possible, rather than screening out some from
the start. Therefore, re-framing the issue of radioactive waste would seem recom-
mended: starting from the problem, rather than from an envisioned solution, invit-
ing societal actors and stakeholders to participate in a debate on the question of
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Fig.4.1 The multiple dimensions of the HLW problem. (Source: Bergmans et al., 2020,
p. 11)

high-level and long-lived radioactive materials present in society—some declared
as waste, others not (yet). This debate should not be restricted to technical man-
agement features or the financial cost of the disposal project, but should also
consider related environmental, ethical, socio-political, financial and legal issues
regarding the entire production chain.

Figure 4.1 provides an overview of the themes associated by the respondents
to the issue of HLW (or category B&C waste). The themes in blue directly relate
to ONDRAF-NIRAS’ realm of competence, for the themes in grey, other actors
have a leading role.

4.3.2 How to Organize the (Future) HLW Governance
Process?

We also asked respondents what core principles and main organisational features
they considered important for HLW governance. Their answers could be clustered
around the following five governance principles: (1) a “flexible and stepwise”
approach, (2) “practising transparency”, (3) providing “clarity about the link
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between participation and decision-making”, (4) ensuring “monitoring and con-
trol” and (5) “robust financing”.

Flexible and Stepwise

Given the long-term nature of the HLW problem, a reflexive, flexible and step-
wise governance process is called for. For our respondents, this meant that an
overall framework should be prepared, identifying key steps and general prin-
ciples to ensure participation on a continuous basis. Many indicated a prefer-
ence for this to be laid down in law to provide some guarantee. However, a clear
demand for continuous participation does not mean respondents expect this to
take the same form throughout the process. On the contrary, they insist it should
be regularly reassessed and adapted according to the phases of the process and
audiences targeted. These insights are not new, but resonate with the general prin-
ciples and specific actions identified by the NEA in 2004 regarding decision-mak-
ing for long-term radioactive waste, inspired, among others, by the partnership
approach taken in Belgium for the long-term management of category A waste
(NEA, 2004; Pescatore & Vari, 2006). Our respondents considered the federal
level to be the most appropriate for organising such a debate on criteria regard-
ing location, technical options, (economic) incentives, public and stakeholder
involvement, etc., with an important role for the regulator, AFCN-FANC.

Practising Transparency
More clarity and transparency is expected from ONDRAF-NIRAS and other
responsible actors on the management of HLW. Regarding our respondents’ request
for transparency, three clear expectations could be summarized from the interviews
and the survey: (1) active sharing of information on the issues, (2) traceability of
the (decision-making) process, and (3) a varied information system. Our respond-
ents explicitly pointed out that making information accessible is one thing; actively
sharing it, is something else. During the interviews in particular, more effort was
requested regarding outreach and making people aware and knowledgeable. Out-
reach activity by ONDRAF-NIRAS was seen as too fragmented, both in time and
vis-a-vis stakeholder groups. From the Delphi survey the suggestion came to set up
a high-quality and varied information system, bringing together contributions from
multiple sources, including what respondents referred to as ‘“contradictory exper-
tise”. Making explicit who the concerned actors are and what they stand for with
regard to the question of HLW waste was also seen as important.

Regarding the traceability of the process, respondents’ expectations not only
concerned the process ahead. How the current situation was reached is impor-
tant to know for people who consider becoming engaged in HLW governance.
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However, the related legislative history appears to be characterised by a relatively
high level of obscurity. Starting with the creation of ONDRAF-NIRAS in 1980,
the framework for a national waste management policy and its institutional organ-
isation were ‘buried’ in one dedicated article (Art. 179) of a law on budget pro-
posals (Budget Law, 1980).

Finally, the survey respondents connected the need for a varied information
system with their demand to organize the traceability of decisions. They sug-
gested putting into place a “Pluralist Documentation Centre” (Parotte & Fallon,
2020, pp. 50-55), to collect and preserve relevant information from a variety of
sources (public agencies, NGOs and the research community), and to distribute
this to diverse audiences: politicians and civil society, but also the scientific com-
munity and professionals in the field. Independence from the nuclear sector was
considered important almost unanimously, but opinion was divided on how to
realise this in practice. Some argued for joint management by a broad range of
stakeholders. Others considered this a role for a public body.

Being Clear about the Link Between Participation and Decision-making

Our respondents asked for more clarity on the role of participation in the deci-
sion-making process. In general, they expect politicians at the appropriate lev-
els of government to decide about the management of radioactive waste. But
they also insist that a broad range of actors should be (more) actively involved
in preparing those decisions. A feeling that “backroom politics” dominated the
decision-making process on radioactive waste was often recorded, which can be
linked to the perceived lack of transparency.

The participatory approach to local partnerships for category A waste was
referred to by several interviewees as an example of how things can be done dif-
ferently (without saying a future process for HLW should be designed identically)
and is seen as an exemption to the rule. This can also be deduced from the sec-
tion on “transparency and participation” in the National Programme for the Man-
agement of Spent Fuel and Radioactive Waste (National Programme Committee,
2015, pp. 16-17). So far, the Belgian legislator has not invested in providing a
legislative framework for public participation, other than the general obligations
regarding public access to government, and access to information and public par-
ticipation in decision-making on environmental matters (often imposed through
transposition into Belgian law of international laws and conventions).

However, the lack of legal obligation does not mean one cannot set up a par-
ticipatory process with stakeholders. In Belgium, both the partnership approach
(Bergmans, 2008) and ONDRAF-NIRAS activities in 2009 and 2010 for elabo-
rating the 2011 Waste Plan (Parotte & Delvenne, 2015) highlight how it is pos-
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sible to envision supplementary participatory initiatives aimed at specific
stakeholder groups, experts, and citizens, beyond what the law prescribes. How-
ever, policy practice thus far provides an inconsistent pattern when it comes to
public and stakeholder participation. A closer look at the information provided in
the National Programme as ‘transparency and participatory practices’ (National
Programme Committee, 2015, pp. 20-21, 25, 41-44, 46-49) makes this clear.
The partnership approach for category A waste, and the societal consultation for
the 2011 Waste Plan notwithstanding, the current practices listed are passive ways
of making information available, and the related communication is almost solely
directed at official bodies. Our respondents clearly expect more. They insisted
that public and stakeholder participation as a key feature of long-term governance
of HLW is only valid if a genuine connection is ensured with the institutional
decision-making process. Therefore, at the start of the decision-making process,
it should be clear what the purpose of participation is, when participation is possi-
ble, what is open for discussion, and how the input by stakeholders will be taken
up in the decision-making process.

Ensuring Monitoring and Control

The survey respondents expressed a number of expectations that can be catego-
rised under the heading of ‘monitoring and control’. It is important to stress that
they see a combined need for monitoring and follow-up of both the long-term
management strategy and the related governance process, which they consider as
intrinsically linked.

A majority of respondents insisted on monitoring of the governance process,
which stems from their requirement for such a process to be flexible and adap-
tive. They expect both technical and societal aspects to be jointly addressed in the
governance process, and therefore also by any control mechanisms. In line with
expectations regarding the role of the regulator, respondents suggest making this
more active in terms of providing information, adopting regulations, and organ-
ising debates on safety aspects. In support, many respondents consider it useful
to establish an independent mixed pluralist body at the federal level. The possi-
bility for setting up such an entity is foreseen in the Transposition Law (1980).
Our respondents did not express clear views or expectations regarding the com-
position of such a body, but expect it to work closely with the public authori-
ties to assess the HLW management process at strategic level. To a lesser extent,
respondents thought it could also be responsible for evaluating the operational
process and public consultations. The possibility for enrolling counter-expertise,
particularly for affected communities (present or future) at the local level, was
also put forward as an important feature of a system of monitoring and control.
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Robust Financing

The respondents insisted on ensuring the principles of reliable financial manage-
ment for HLW. For them, in the case of insolvency, the State is ultimate responsi-
bility and should be clearly organised, by considering the evolving nature of the
costs, presenting a risk analysis about producers’ insolvency scenarios, and ensur-
ing strict control of the sufficiency of funds at the national and European level. At
the national level, respondents suggested organising financial control attached to
the parliament (in the spirt of the Court of Auditors).

Regarding these suggestions, how to envision the long-term governance pro-
cess of radioactive waste in Belgium? Combining the views collected from the
stakeholders with the authors’ past research in a European and international set-
ting, and putting this in a perspective of considering radioactive waste as ‘matter
of care’, Sect. 4.3 identifies three overall principles for building a long-term gov-
ernance process HLW (and SNF) in Belgium.

4.4 Building a Long-Term Governance Process Based
on the Notion of ‘Caring’

From the field of science and technology studies we have learned that no tech-
nology is value-free and that science and technology development does not deal
solely with facts, but also with interpretations, with cognitive, practical and finan-
cial boundaries, etc. These values and interpretations impact relations between
human actors, but also interactions with non-human actors, in this case most par-
ticularly the waste, and any technology developed to manage it. How to manage
these materials is not only a matter of established techno-scientific facts, but also
a matter of interests, a “matter of concern(s)”, as Bruno Latour would put it. Facts
and concerns are intimately interrelated, as concerns “add reality” to facts (Latour
2004, p. 232). Therefore, concerns tie and hold together matters of fact. They
contribute to “enrich and affirm their reality by adding further articulations” (Puig
de la Bellacasa, 2011, p. 89). ONDRAF-NIRAS, like all other actors involved
in the radioactive waste management program, produces matters of concern or
appreciations, strongly entangled with, and sometimes also presented as, facts.
The exclusive research focus on poorly indurated clay, for example, mainly stems
from the availability of that host rock in SCK-CEN’s backyard. That in itself is
not necessarily problematic, as long as it is recognised as such.

As Puig de la Bellacasa (2011, 2017) points out, often we are dealing with
more than interrelated matters of facts and concerns; a situation she refers to as
“matters of care”. Caring in this sense takes being concerned (or having an inter-
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est) in a particular issue or fact to another level. Our practices, discourses and
engagement regarding a particular issue or situation differ, depending on whether
we ask ourselves: “Is it a fact?”, “Am I concerned?”, “Do I care?”. Applied to
radioactive waste, an answer to each of these questions could be “The waste is
already here and it must be managed”, “I’m concerned about what will happen
with these radioactive materials”, and “I care about the way they are handled”.

Caring is about projection onto another (even where that other is the self or
a non-human entity); it is an outbound activity, whereas concerns and interests
are directed inward. One will undoubtedly find acts and considerations of care in
the current radioactive waste management approach by the responsible agency or
other actors concerned when analysing discourses and practices. But the empha-
sis has so far remained on providing facts (based on the persisting idea that facts
are neutral) and on weighing, and at best balancing, interests.

This is not unique to radioactive waste management. It is symptomatic of the
way we deal with various complex societal questions, in particular in the field of
urban planning, and regarding environmental and technological risk. Many partic-
ipatory practices remain instrumental, and limited to what is legally required. But
many of the more voluntaristic initiatives continue to be guided by Fischhoff’s
(1995) famous plea for inclusive risk management, which he represented as con-
secutive stages of development (see Fig. 4.2).

Although ‘treating people nice’ (Fischoff's sixth developmental stage) is a way
of caring, it is not a matter of care, as put forward above. Analysing 20 years of
evolution in risk management, Fischhoff argued that this practice should, ide-
ally, be guided by the facts. However, what is recognised as facts is often limited
to the “sizes of the risks and benefits involved”, while “changes in political and
social status that arise from the risk-management process” should also be taken

All we have to do is get the numbers right

All we have to do is tell them the numbers

All we have to do is explain what we mean by the numbers

All we have to do is show them that they’ve accepted similar risks
in the past

All we have to do is show them that it’s a good deal for them

All we have to do is treat them nice

All we have to do is make them partners

All of the above

Fig. 4.2 Developmental Stages in Risk Management (Fischhoff, 1995, p. 138)



4 Do You Care About High-Level Radioactive Waste ... 99

into account as facts. In that way, Fischhoff saw the social contract between those
who create and those who have to bear risks (at least partly) fulfilled. Not through
eliminating conflict, but as a way of “having fewer, but better conflicts” (Fis-
chhoff, 1995, p. 144). Twenty-five years on, it may be time to reflect on whether
adding concerns as another layer onto facts (still too often interpreted as either
technical facts, or social and political concerns) and creating spaces in which
these could be discussed, is enough to tackle complex questions of environmental
and technological risk.

Before returning more explicitly to what it could mean in practice to approach
radioactive waste as matter of care, we consider three features of a related long-
term governance process that have been given attention by social sciences, and
that were put forward by our respondents. For each we will indicate how we see it
linked to a perspective of care.

4.4.1 Long-Term Radioactive Waste Management is
and will Remain a Socio-Technical Challenge

Many of the Belgian stakeholders we questioned stressed the interconnected-
ness of social and technical aspects and the need to integrate the socio-technical
challenge into one approach. This is also the ‘Leitmotiv’ of ONDRAF-NIRAS’
official communication. However, when it comes to public and stakeholder par-
ticipation, this is often mainly directed at what is considered the social aspects
(Bergmans et al., 2015; Hietela & Geysmans, 2020). Therefore, it is worthwhile
to consider four observations on the interconnections between those dimensions
that directly relate to our respondents’ expectations (Kallenbach-Herbert et al.,
2014, pp. 27-31).

First, the process of radioactive waste management is composed of a broad
variety of interactions between humans and non-humans (the environment and
other living entities, but also created artefacts), in various constellations, spread
over space as well as over time. However robust or stable such a process may
seem at a certain point in space or time, reconfigurations of these interactions and
players will inevitably occur due to changes in the socio-political or economic
context, the accumulated knowledge base, technical development, etc.

Second, wider societal involvement means more than offering citizens a way
to express democratic values or getting approval for an already elaborated techni-
cal fix. It means that new inputs could feed the technical project and vice versa.

Third, if taken seriously, opening up to wider societal involvement has the
potential to bring in alternative perspectives that could contribute to the creation



100 A.Bergmans et al.

of new knowledge and the identification of new solutions which could influence
technical choices.

Fourth, concerned societal actors could and should be invited to participate
more explicitly in the technical debate, and be encouraged to contribute to this
debate beyond discussing the local impact of implementing a specific technology
at a specific location.

The technical and social, but also ecological, ethical, financial, dimensions of
radioactive waste management are not mutually exclusive. They are seldom the
exclusive competence of one particular stakeholder, and every stakeholder should
have the possibility to take part in the debate on each dimension. However, in
practice people who genuinely care and have a legitimate interest (e.g. those liv-
ing close to existing waste infrastructure or NPPs), often refrain from entering
such a debate (particularly when this is framed as about ‘technical choices’). This
is largely because it tends to be centred around facts, and many do not feel com-
petent enough or are reluctant to start an engagement process by studying large
files with graphs and technical information. With respect to interests or concerns,
when aiming for early and “upstream” engagement (Stirling, 2008), people may
not yet fully comprehend the extent to which they are concerned. But they may
care nevertheless. A perspective of care means one does not start from a proposed
technical solution, but from the perceived problem, and how that matters to vari-
ous stakeholders. In that way, it could lower the threshold for participation and
serve as leverage to emphasise the social in the technical, and the entanglement of
all relevant dimensions.

4.4.2 TheLong-Term Management Solution is and will
Remain Experimental by Nature

The term “experimental” was not one the respondents offered. Still, several inter-
viewees pointed out that long-term radioactive waste management is a first of its
kind endeavour, which cannot yet rely on past experience. This calls for a par-
ticular type of governance to deal with uncertainty over a long period of time.
However, interviewees also indicated that even with regard to a specific technical
solution such as geological disposal, different interpretations exist of what this
implies as a practice (e.g. regarding notions of reversibility and retrievability, the
need for monitoring). They expect these differences in interpretation to continue,
which could be seen as positive, because it creates room for dialogue.

Various authors have labelled this as “experimental” or as “an on-going pro-
cess of technological innovation” (see e.g., Barthe & Lindhart, 2009; Felt et al.,
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2007; Kallenbach-Herbert et al., 2014; Landstrom and Bergmans, 2015; Parotte,
2018, 2020a). Considering the associated time-scales clearly acknowledged by
most respondents, it is unlikely that at present we are able to envisage all changes
or potential problems that could arise over time.

This calls for a governance approach to deal with uncertainties and give room
for (social) learning. The respondents’ comments are thus in line with observa-
tions from previous research, proposing to understand the implementation of a
long-term management programme as “a (scientifically) controlled, open-ended
exploration towards a possible solution” (Kallenbach-Herbert et al., 2014, p. 29).

This implies maintaining the capacity for technical innovation and scientific
knowledge, and the continuation of the research programmes as part of the imple-
mentation process, as explicitly indicated by the respondents. It also means letting
go of a classical project-based approach with a clear beginning and endpoint (Fal-
lon et al., 2013, Kallenbach-Herbert et al., 2014; Parotte, 2018). Lastly, it implies
identifying regular or milestone ‘meeting points’ rather than a rigid roadmap (Bar-
the et al., 2010; Kallenbach-Herbert et al., 2014; Parotte, 2018). Those milestones
could also be understood as a momentum to assess the ongoing process and to
steer a process of progressive participation, as called for by our respondents.

Approaching radioactive waste as matter of care and striving for ‘communities
of care’ rather than ‘host communities’ could be meaningful. It allows the debate
to unfold over the thing all care for, namely the waste and its safe future, not a
particular waste management solution. A care perspective offers more opportunity
for those who may not agree with, or have reservations about, the path taken to
participate in the governance process. Furthermore, it holds a promise of allowing
such governance processes to be truly adaptable or reversible, as new care per-
spectives will inevitably develop over time and generations.

4.4.3 A Transparent and Democratic Way of Addressing
This Challenge

Our research results show there is a tendency to see the (Belgian) HLW govern-
ance process as participatory technology assessment to be applied in various
phases of decision-making, and at various levels of government. According to
the respondents, such a process could be piloted by an interdisciplinary commit-
tee of scientists and representatives from different stakeholder groups, including
directly concerned local communities. Around particular aspects (or dimensions,
as presented in Fig. 4.1), specific consultations could be held at specific points,
targeted at a diverse range of stakeholders or existing advisory bodies.
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The Transposition Law (1980, Art. 4) provides for an “independent multidis-
ciplinary body” to follow-up the National Policy on radioactive waste and SNF.
Our findings indicate that engaging such a committee in co-constructing the
National Policy would be in line with stakeholder expectations. Building on sug-
gestions from the respondents to the Delphi survey, one option could be to install
a long-standing committee with rotating membership linked to parliament with an
advisory role (at the Federal level and potentially also the Regional Government),
reporting back on its activity at distinctive moments throughout the process.

Such a multi-level approach could be embedded in a broader ambition to
strive for multiple debates in multiple interconnected arenas. This is not a task for
ONDRAF-NIRAS alone. It would be extremely challenging, if not impossible,
to address the multiple dimensions of HLW in one process or arena. Therefore,
rather than incorporating all dimensions into a single debate on a governance
process for the long-term management of HLW, one could envisage a different
framework, within which different actors are mandated to organise a broad stake-
holder debate on one (or more) aspect(s). These would not need to keep the same
pace, nor engage the same actors at the same levels of government. But it could
put the question of the long-term governance of HLW in a broader perspective
and help to meet the range of related expectations from various actors.

In an ideal scenario, such a governance process is either preceded or accompa-
nied by a public debate on national energy policy, as in Germany where the (re)
launch of the radioactive waste debate came a few years after “a collective project
for the future” for the country’s energy transition was discussed and presented
by a transdisciplinary Ethics Commission for a safe energy supply (BMU, 2011).
Our respondents acknowledge it is not ONDRAF-NIRAS’s role to organise such
a public debate, and that the radioactive waste debate cannot be postponed indef-
initely. Nuclear energy and radioactive waste are undeniably interconnected, as
claimed by the respondents and other observers (e.g., Laes, 2015). In this respect,
the decision of the Belgian Constitutional Court in March 2020 (Cour Consti-
tutionnelle, 2020) to quash the decision to extend the lifetime of reactors Doel
1 and 2 could be seen as an opportunity for public consultations which couple
nuclear energy and radioactive waste policy.

A recognition of the interconnectedness between nuclear energy and radioac-
tive waste should be made more explicit by paying (more) attention in the HLW
debate to the impact of various future scenarios for nuclear energy production,
other nuclear technologies, and the management of SNF on the HLW inven-
tory and related strategies. This would meet a primary concern expressed by our
respondents of the need to raise awareness among a variety of stakeholders and
engage them in (joint) problem definition and the analyses of potential solutions.
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Our respondents had a clear focus on well-defined processes for participation
with a clear purpose. However, despite inclusive principles that may lie behind a
formal participatory process, some stakeholders may remain (purposely or not)
outside such a structure. Therefore, a flexible and adaptive governance process
should not only look inside (invited participation), but should be aware of what
goes on outside (uninvited participation). It should continuously monitor its envi-
ronment in order to be responsive to opinions raised, new issues arising, or new
stakeholders emerging, or when new stages in the process are reached (see e.g.,
Chilvers, Pallet & Hargreaves, 2018; Cuppen, 2018).

An opportunity could lie in making the waste the object of care. Caring is not
about providing one pre-fixed initial programme, but ensuring the waste is being
taken care of by means of a collective and open decision-making and governance
process. Since caring is an outward activity, it enables engagement with all who
care, and in particular those directly affected, such as local (site) communities
and citizens. This process of caring will inevitably span decades and generations
of stakeholders. Intergenerational engagement should be aimed for, but this can
only be reached by starting with the present generation.

4.4.4 Considering Belgian HLW and SNF as Matters
of Care

Considering HLW and SNF as matters of care changes the way concerned actors
are engaged in the programme and the way they frame it. According to Puig de
la Bellacassa (2011, 2017), ‘caring’ has three concrete consequences. First, and
related to concern, care has strong affective ethical connotations. Concern denotes
worry and thoughtfulness about an issue, while care adds a strong sense of attach-
ment. Second, the more you care, the more you are actually engaged in the pro-
cess: arguably, the individual or organisational commitment to the object thus
becomes stronger, also potentially criticism. And third, one could assume that
those who ‘care’ develop a stronger sense of responsibility and a particular vision
of the current state and future of things, enabling going beyond “past responsibili-
ties” to create continuity in such a responsibility.

Each of these consequences cuts across the three features of a long-term HLW
governance process described above, and makes caring substantially different
from managing. A perspective of caring does not require a legal mandate, related
position, nor expertise. Caring can be highlighted by actions (what people do),
promoted by ethics (how people justify actions) or the labour of maintenance
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(invisible daily practices) (Puig de la Bellacasa, 2017). There are multiple ways
of caring as well as different ‘carers’, people who care. The notion of ‘caring’
requires regular re-assessment: “Who cares and what are their concerns?”, “What
are the critical standpoints?”, but also “Who will do the work of care, as well as
how to do it and for whom?” (Puig de la Bellacasa, 2011). From the perspective
of a waste management agency, ‘caring’ about what happens to the waste does not
mean ‘controlling’ an entire process. It means being in charge, and ‘taking care’
in spite of all the unexpected things that might change.

The waste management agency does not care alone. As became clear from
the survey responses, multiple committed people and organisations are will-
ing to challenge or support the programme. They are as engaged in ‘caring’, as
ONDRAF-NIRAS, even if ‘how to care’ and ‘what dimensions to focus on’ var-
ies. Engaging other stakeholders in waste governance from a perspective of care
allows entry to other forms of caring. A commitment to ‘caring’ means to “remain
speculative” and not let “a situation or a position [...] define in advance what is
or could be” (Puig de la Bellacasa, 2011, p. 96). This is in contrast to an instru-
mental approach to engagement with a strong focus on finding acceptance for a
pre-defined solution. Introducing care “requires critical standpoints that are care-
ful”, and that ““... manifest visions that have become possible by learning to care
for some issues more than others” (Puig de la Bellacasa, 2011, p. 96). It should
not be decided up-front whether or not positions or standpoints are relevant to a
programme. One must ‘care’ for the different standpoints, keeping in mind that
it could have been otherwise. In the context of long-term radioactive waste gov-
ernance, the objective is not only to expose or reveal care practices and matters
of concern; it is also to generate them. This means there is no fixed future for
these wastes, but there are multiple ways of caring about the future(s) of the pro-
gramme. Our study clearly highlighted who are the stakeholders who care and
what dimensions matter to them, including those who did not participate, who
criticize the process from the outside and contribute to it in other ways.

Lastly, there is no monopoly of caring narratives. Beyond recognition of forms
of care, the challenge is to allow forms of care to co-exist. Therefore, it would
be recommended for a future HLW governance process not to be the reflection
of one dominant narrative. We suggest the key question for ONDRAF-NIRAS
should be: how to allow multiple care narratives to co-exist in one long-term gov-
ernance programme for HLW (and SNF).
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4,5 Conclusion: Time for a Paradigm Shift?

Expectations regarding the long-term governance of HLW depend on the con-
cerned actors’ framing of the radioactive waste problem, which may or may not
include a pre-conceived idea about a solution. Our research made clear that some
respondents seem to be willing to support ONDRAF-NIRAS to take further steps
with regard to geological disposal of HLW as (part of) a long-term solution. How-
ever, others do not support this solution (and may never will), and those who do,
do not necessarily share the same problem definition on which they base their
conclusion. Therefore, it will be very difficult, if not impossible, to define a one-
sided governance approach that covers virtually all dimensions and expectations
from all stakeholders in a satisfactory way. Multiple efforts and a mix of initia-
tives and responsive actions towards new developments will be needed to ensure
engagement and maximum transparency in the long-term governance process of
Belgian HLW.

As described in the introductory chapter to this volume, planning a govern-
ance process for the long-term management of radioactive waste, and particularly
HLW, is a long-haul process. The importance of a reflexive, flexible and stepwise
collective governance approach cannot be emphasised enough. This means the
governance ecosystem will be in constant flux. Its composition and institutional
setting will evolve over time, potentially leading to a shift in structure, changes in
culture and the adoption of new routines.

In this chapter we reflected on what constitutes a long-term governance
approach. We have drawn on the opinion of actors as a sample of the Belgian
HLW governance ecosystem and on the theoretical concept of ‘care’. There
appears little contestation (in academic literature, nor in the opinion of concerned
actors) that long-term HLW management is and will remain a socio-technical
challenge, that any solution will remain to some extent experimental in nature,
and that it is our moral duty to ensure a transparent and democratic way of
addressing this challenge. On how to ensure that, opinions and expectations tend
to differ, and interests come into play.

We have argued for a perspective of care in order to lower the threshold for
participation and to serve as leverage to emphasise the social in the technical.
Such a governance approach requires an empathic attitude towards the needs and
expectations of all current and future stakeholders in the nuclear energy and radi-
oactive waste debate. In the framing and enacting of the announced public debate,
ONDRAF-NIRAS and other stakeholders have the opportunity to show how
they care. Caring means assuming that sociotechnical uncertainties will remain,
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regardless of the preferred long-term option for radioactive waste. Caring is also
about allowing real spaces for others who care to express what they care about
and how they desire to do so. Caring is not about providing one pre-fixed initial
programme, but is about ensuring the waste is being taken care of by means of a
collective and open decision-making and governance process.

Putting forward a perspective of care does not mean disregarding facts and
interests or concerns. However, the COVID-19 pandemic has shown that conflicts
over facts are often not the ‘better’ type of conflicts Fischhoff wanted, and that
balancing interests is in some cases an impossible mission. We clearly need more
than “all of the above” (see Fig. 4.2 here).

Figure 4.2 Rather than adding ‘caring’ as an additional stage in Fischhoff’s list,
we strongly recommend taking a care perspective first, before addressing facts and
concerns. A practice of care as a more profoundly different approach to addressing
environmental and technological risk could be a way forward. It is not our inten-
tion to claim that a perspective of care will prove to be the magic formula for deal-
ing with ‘reluctant stakeholders’, or ‘inconsiderate project developers’ under all
circumstances. However, we do consider this a worthwhile path to follow.

Addressing radioactive waste as matter of care means a paradigm shift at
three levels. First, it means acknowledging there are multiple ways of caring
that can co-exist. Rather than aiming to establish agreement on facts, and which
facts matter first, establishing common ground from a perspective of care is bet-
ter served by starting from identifying and acknowledging that uncertainties of
various types will remain. Second, it appears recommended to talk about waste
before talking about waste management solutions. This allows establishment of
a community across the whole governance ecosystem of those who care about
the waste, not only those who care about a particular endpoint for it. Third, since
caring is an outward activity, it enables engagement with all who care, and in par-
ticular those directly affected, such as local (site) communities and citizens. This
process of caring will inevitably span several decades and generations of stake-
holders, and intergenerational engagement should be aimed for, but this can only
be reached by starting with the present generation in a collective and open deci-
sion-making and governance process.

In support of such a paradigm shift in governance practice, further research
into the consequences of addressing radioactive waste as matter of care would be
helpful. The need for a closer understanding of the affective, ethical, and practical
engagements of caring remains, both in terms of human interactions (the classical
focus of governance studies) and of interactions between humans and non-human
actors.

Another thing that remains is the waste and the need for it to be taken care of.



4 Do You Care About High-Level Radioactive Waste ... 107

References

AFCN-FANC. (2022, February 24). Kerncentrales in Belgié. Retrieved May 4, 2022, from
https://tanc.fgov.be/nl/dossiers/kerncentrales-belgie.

Barthe, Y., Callon, M., & Lascoumes, P. (2010). De la décision politique réversible: histoire
d’une contribution inattendue de I’industrie nucléaire (francaise) a I’instauration de la
démocratie dialogique. Brazilian Journal of Urban Management. 2(1): 57-70.

Barthe, Y., & Lindhart, D. (2009). L’expérimentation: un autre agir politique. CSI work-
ing papers series, 13: Article halshs-00352411. https://halshs.archives-ouvertes.fr/
halshs-00352411/document.

Bergmans, A. (2008). Meaningful communication between experts and affected citizens on
risk: challenge or impossibility?. Journal of risk research, 11(1/2): 175-193.

Bergmans, A., Sundqvist, G., Kos, D., & Simmons, P. (2015). The participatory turn in
radioactive waste management: deliberation and the social-technical divide. Journal of
Risk Research, 18(3): 347-363.

Bergmans, A., Parotte, C., Fallon, C., Rijkens-Klomp, N., & Corvers, R. (2020). Build-
ing Blocks for the Long-term Governance of B&C Waste in Belgium. UAntwerpen:
Research report commissioned by ONDRAF-NIRAS. Retrieved October 13, 2021,
from https://repository.uantwerpen.be/docstore/d:irua:5877.

BMU. (2011, May 30) Deutschlands Energiewende—Ein Gemeinschaftswerk fiir die
Zukunft. Abschlussbericht der Ethikkommission ,Sichere Energieversorgung®.
Retrieved May 2, 2022, from https://www.bmuv.de/download/deutschlands-ener-
giewende-ein-gemeinschaftswerk-fuer-die-zukunft.

Budget Law. (1980). Law of August 8, 1980 regarding budget proposals 1979-1980 (1).
Moniteur Belge 15/08/1980: 1980080802.

Chilvers, J., Pallet, H. & Hargreaves, T. (2018). Ecologies of participation in socio-techni-
cal change: The case of energy system transitions. Energy Research & Social Science,
42:199-210.

Council of Ministers. (2022a, April 1). Nationale beleidsmaatregel inzake langetermijnbe-
heer van hoogradioactief en/of langlevend afval. news.belgium. Retrieved May 2, 2022
from https://news.belgium.be/nl/nationale-beleidsmaatregel-inzake-langetermijnbeheer-
van-hoogradioactief-enof-langlevend-afval.

Council of Ministers. (2022b, April 1). Verzekeren van de voorzieningen voor de ontm-
anteling van kerncentrales en het beheer van de verbruikte splijtstof—Tweede lezing.
news.belgium. Retreived May 2, 2022 from https://news.belgium.be/nl/verzekeren-van-
de-voorzieningen-voor-de-ontmanteling-van-kerncentrales-en-het-beheer-van-de-0.

Court Constitutionelle. (2020). Arrét n°34/2020 du 5 mars 2020. Numéro du rdle: 6328.
Retrieved October 13, 2021, from https://www.const-court.be/public/f/2020/2020-034f.
pdf.

CSS-HGR. (2021, October 26). Report 9576—Nuclear risk, sustainable development and
energy transition. Retrieved (available in French or Dutch) October 28, 2021, from
https://www.health.belgium.be/en/report-9576-nuclear-risk-sustainable-development-
and-energy-transition.

Cuppen, E. (2018). The value of social conflicts. Critiquing invited participation in energy
projects. Research & Social Science, 38: 28-32.


https://fanc.fgov.be/nl/dossiers/kerncentrales-belgie
https://halshs.archives-ouvertes.fr/halshs-00352411/document
https://halshs.archives-ouvertes.fr/halshs-00352411/document
https://repository.uantwerpen.be/docstore/d:irua:5877
https://www.bmuv.de/download/deutschlands-energiewende-ein-gemeinschaftswerk-fuer-die-zukunft
https://www.bmuv.de/download/deutschlands-energiewende-ein-gemeinschaftswerk-fuer-die-zukunft
https://news.belgium.be/nl/nationale-beleidsmaatregel-inzake-langetermijnbeheer-van-hoogradioactief-enof-langlevend-afval
https://news.belgium.be/nl/nationale-beleidsmaatregel-inzake-langetermijnbeheer-van-hoogradioactief-enof-langlevend-afval
https://news.belgium.be/nl/verzekeren-van-de-voorzieningen-voor-de-ontmanteling-van-kerncentrales-en-het-beheer-van-de-0
https://news.belgium.be/nl/verzekeren-van-de-voorzieningen-voor-de-ontmanteling-van-kerncentrales-en-het-beheer-van-de-0
https://www.const-court.be/public/f/2020/2020-034f.pdf
https://www.const-court.be/public/f/2020/2020-034f.pdf
https://www.health.belgium.be/en/report-9576-nuclear-risk-sustainable-development-and-energy-transition
https://www.health.belgium.be/en/report-9576-nuclear-risk-sustainable-development-and-energy-transition

108 A.Bergmans et al.

FANC. (2011). Advies van het FANC betreffende NIRAS documenten: ontwerp van Afval-
plan en bijhorende SEA. Nota nr.010-149N. Retrieved October 13, 2021, from, https://
fanc.fgov.be/nl/system/files/advies-fanc-afvalplan-2011.pdf.

Fallon, C., Parotte, C., Zwetkoff, C., Bergmans, A., & Van Berendoncks, K. (2013). Socio-
Political Processes and Plan Management in Controversial Settings applied to the Plan
for the Long-Term Management of Type B&C Waste—Summary Report. University of
Liege & University of Antwerp. Retrieved October 13, 2021, from https://repository.
uantwerpen.be/link/irua/117042.

FEBEG. (2022). Jaarverslag 2021. Retrieved May 4, 2022, from, https://www.tfebeg.be/
jaarverslag-2021.

Felt, U., Wynne, B., Callon, M., Gongalves, M. E., Jasanoff, S., Jepsen, M., Joly, P.-B.,
Konopasek, Z., May, S., Neubauer, C., Rip, A., Siune, K., Stirling, A., & Tallacchini,
M. (2007). Taking European Knowledge Society Seriously. Luxembourg: Office for
Official Publications of the European Communities. Retrieved October 13, 2021, from
https://ec.europa.eu/research/science-society/document_library/pdf_06/european-
knowledge-society_en.pdf.

Fischhof, B. (1995). Risk Perception and Communication Unplugged: Twenty Years of
Process. Risk Analysis, 15(2): 137-145.

Hietela M., & Geysmans, R. (2020). Social sciences and radioactive waste management:
acceptance, acceptability, and a persisting socio-technical divide. Journal of Risk
Research, 25(4): 423-438.

Kallenbach-Herbert, B., Brohmann, B., Simmons, P., Bergmans, A., Barthe, Y. & Mar-
tell, M. (2014). Addressing the Long-Term Management of High-level and Long-lived
Nuclear Wastes as a Socio-Technical Problem: Insights from InSOTEC. EC: InSO-
TEC Deliverable 4.1. Retrieved October 13, 2021, from https://www.researchgate.net/
publication/312198353_Addressing_the_Long-Term_Management_of_High-level _
and_Long-lived_Nuclear_Wastes_as_a_Socio-Technical_Problem_Insights_from_
InSOTEC.

KBS (2010). Publieksforum ‘Hoe beslissen over het langetermijnbeheer van hoogra-
dioactief en langlevend afval?”—Eindrapport. https://www.kbs-frb.be/nl/Virtual-
Library/2010/295082.

Laes, E. J. W. (2015). Een ethisch-hermeneutische benadering van het Belgische kernafval-
beleid. Ethische Perspectieven, 25(4):288-300.

Landstrom, C., & Bergmans, A. (2015). Long-term repository governance: a socio-techni-
cal challenge. Journal of Risk Research, 18(3): 378-391.

Latour, B. (2004). Why Has Critique Run out of Steam? From Matters of Fact to Matters
of Concern. Critical Inquiry—Special issue on the Future of Critique, 30 (Winter 2004):
225-248.

Lits, G. (2015). La gestion des déchets hautement radioactifs belges a 1’épreuve de la
démocratie : contribution a une sociologie des activités décisionnelles. These de doc-
torat en sciences politiques et sociales, Université catholique de Louvain.

Meyermans, A., & Bergmans, A. (2019). Stakeholder mapping en verkennende actoren-
bevraging (september 2018 — maart 2019). UAntwerpen: Onderzoeksrapport i.0.v.
NIRAS. Retrieved October 13, 2021, from https://repository.uantwerpen.be/docstore/
d:irua:5864.


https://fanc.fgov.be/nl/system/files/advies-fanc-afvalplan-2011.pdf
https://fanc.fgov.be/nl/system/files/advies-fanc-afvalplan-2011.pdf
https://repository.uantwerpen.be/link/irua/117042
https://repository.uantwerpen.be/link/irua/117042
https://www.febeg.be/jaarverslag-2021
https://www.febeg.be/jaarverslag-2021
https://ec.europa.eu/research/science-society/document_library/pdf_06/european-knowledge-society_en.pdf
https://ec.europa.eu/research/science-society/document_library/pdf_06/european-knowledge-society_en.pdf
https://www.researchgate.net/publication/312198353_Addressing_the_Long-Term_Management_of_High-level_and_Long-lived_Nuclear_Wastes_as_a_Socio-Technical_Problem_Insights_from_InSOTEC
https://www.researchgate.net/publication/312198353_Addressing_the_Long-Term_Management_of_High-level_and_Long-lived_Nuclear_Wastes_as_a_Socio-Technical_Problem_Insights_from_InSOTEC
https://www.researchgate.net/publication/312198353_Addressing_the_Long-Term_Management_of_High-level_and_Long-lived_Nuclear_Wastes_as_a_Socio-Technical_Problem_Insights_from_InSOTEC
https://www.researchgate.net/publication/312198353_Addressing_the_Long-Term_Management_of_High-level_and_Long-lived_Nuclear_Wastes_as_a_Socio-Technical_Problem_Insights_from_InSOTEC
https://www.kbs-frb.be/nl/Virtual-Library/2010/295082
https://www.kbs-frb.be/nl/Virtual-Library/2010/295082
https://repository.uantwerpen.be/docstore/d:irua:5864
https://repository.uantwerpen.be/docstore/d:irua:5864

4 Do You Care About High-Level Radioactive Waste ... 109

National Programme Committee. (2015). Kingdom of Belgium, National Programme for
the Management of Spent Fuel and Radioactive Waste. PS Economy, S.M.E.s, Self-
employed and Energy—Directorate General for Energy, Nuclear Energy Division: First
edition, October2015—Courtesy translation. Retrieved October 13, 2021, from https://
economie.fgov.be/sites/default/files/Files/Energy/National-programme-courtesy-transla-
tion.pdf.

NEA. (2004). Stepwise Approach to Decision Making for Long-term Radioactive Waste
Management. Experience, Issues and Guiding Principles. OECD: NEA No. 4429.
Retrieved October 13, 2021, from https://www.oecd-nea.org/rwm/reports/2004/nead429-
stepwise.pdf.

ONDRAF-NIRAS. (2011). Executive Summary van het Afvalplan voor het langetermijnbe-
heer van geconditioneerd hoogradioactief en/of langlevend afval en overzicht van ver-
wante vragen. Moniteur Belge 30/09/2011 (Ed 2): 2011018333.

ONDRAF-NIRAS. (2012). Onze opdracht: u beschermen. Jaarverslag 2012.

ONDRAF-NIRAS. (2021). Soorten Radioactief afval. Retrieved October 13, 2021, from
https://www.niras.be/soorten-radioactief-afval.

Parotte, C. (2018). L’Art de gouverner les déchets hautement radioactifs. Liege : Presses
Universitaires de Liege—Ed. Science Technologie et Société.

Parotte, C. (2019). La trajectoire du programme nucléaire et de ses déchets entre moments
de rupture et continuités: quelles perceptions des acteurs belges engagés? Dynamiques.
Histoire sociale en revue, 11. https://www.carhop.be/revuescarhop/index.php/category/
revue-O/revuell/.

Parotte, C. (2020a). The Power and Limits of Classification: Radioactive Waste Categories
as Reshaped by Disposal Options. Nuclear Technology, 0: 1-14.

Parotte, C. (2020b). A nuclear real-world experiment: Exploring the experimental mindsets
of radioactive waste management organisations in France, Belgium and Canada. Energy
Research and Social Science, 69: Article e101761.

Parotte, C., & Delvenne, P. (2015). Taming uncertainty: towards a new governance
approach for nuclear waste management in Belgium. Technology Analysis & Strategic
Management, 28(8), 986-998.

Parotte, C., & Fallon, C. (2020). Les futurs de la gestion a long terme des déchets haute-
ment radioactifs et des combustibles usés en Belgique. Résultats de 1’enquéte Delphi
(Avril-Novembre 2019). ULg : Centre de Recherches Spiral. Retrieved October 13,
2021, from https://orbi.uliege.be/handle/2268/246178.

Pescatore, C., & Viri, A. (2006). Stepwise Approach to the Long-Term Management of
Radioactive Waste. Journal of Risk Research, 9(1), 13—40.

Phase Out Law (2003) Law of January 31, 2003 regarding the gradual discontinuation of
industrial nuclear power generation, Moniteur Belge 28/02/2003 (Ed 3): 2003011096.
http://www.ejustice.just.fgov.be/eli/wet/2003/01/31/2003011096/staatsblad.

Prime Minister of Belgium. (2022, March 18). Lifetime extension of Doel 4 and Tihange 3
nuclear power plants. Retrieved May 2, 2022, from https://www.premier.be/en/lifetime-
extension-doel-4-and-tihange-3-nuclear-power-plants.

Puig De La Bellacasa, M. (2011). Matters of care in technoscience: Assembling neglected
things. Social Studies of Science. 41 (1): 85-106.

Puig De La Bellacasa, M. (2017). Matters of care: Speculative Ethics in More Than Human
Worlds. University of Minnesota Press.


https://economie.fgov.be/sites/default/files/Files/Energy/National-programme-courtesy-translation.pdf
https://economie.fgov.be/sites/default/files/Files/Energy/National-programme-courtesy-translation.pdf
https://economie.fgov.be/sites/default/files/Files/Energy/National-programme-courtesy-translation.pdf
https://www.oecd-nea.org/rwm/reports/2004/nea4429-stepwise.pdf
https://www.oecd-nea.org/rwm/reports/2004/nea4429-stepwise.pdf
https://www.niras.be/soorten-radioactief-afval
https://www.carhop.be/revuescarhop/index.php/category/revue-0/revue11/
https://www.carhop.be/revuescarhop/index.php/category/revue-0/revue11/
https://orbi.uliege.be/handle/2268/246178
http://www.ejustice.just.fgov.be/eli/wet/2003/01/31/2003011096/staatsblad
https://www.premier.be/en/lifetime-extension-doel-4-and-tihange-3-nuclear-power-plants
https://www.premier.be/en/lifetime-extension-doel-4-and-tihange-3-nuclear-power-plants

110 A.Bergmans et al.

Rijkens-Klomp, N., & Corvers, R. (2020). Nuclear Waste B&C Scenarios and Governance
Challenges. Unpublished Report WP2.

Schroder, J., & Bergmans, A. (2012). Identifying remaining socio-technical challenges at
the national level: Belgium. EC: InSOTEC Working paper WP1-MS3. Retrieved Octo-
ber 13, 2021, from https://drive.google.com/viewerng/viewer?a=v&pid=sites&srcid=a
W5zb3R1Yy51dXxpbnNvdGVjtGd40jYzNmZhZjNiYjVmM2RhZA.

Schroder, J., Bergmans, A., & Laes, E. (2015). Advanced research, lagging policy: nuclear
waste governance in Belgium. In A. Brunnengriber, M.R. Di Nucci, A.M. Isidoro
Losada, L. Mez, & M.A. Schreurs, (Eds.), Nuclear Waste Governance (pp. 141-155).
Springer VS.

Stirling, A. (2008). ‘Opening up’ and ‘closing down’: Power, participation and pluralism
in the societal appraisal of technology. Science, Technology and Human Values, 33(2):
262-294.

Transposition Law. (2014). Law of June 3, 2014 amending article 179 of the law of August
8, 1980 regarding the budget proposals 1979—-1980 in view of the transposition into
national law of Directive 2011/70/Euratom of July 19, 2011 establishing a Commu-
nity framework for the responsible and safe management of spent fuel and radioactive
waste. Moniteur Belge 27/06/2014: 2014011342. http://www.ejustice.just.fgov.be/eli/
wet/2014/06/03/2014011342/staatsblad.

Turcanu, C., Perko, T., Schroder, J., & Abelshausen, B. (2018). The SCK-CEN Barometer
2018. Nuclear technologies and society: a survey among the Belgian population. SCK-
CEN. Retrieved October 13, 2021, from https://publications.sckcen.be/portal/en/publi-
cations/the-sckcen-barometer-2018(79527b1c-1ffc-4cf1-8cb2-5614dc6536b9).html.

Verwimp, L., & Verledens A. (Eds.). (2002). The Belgian Nuclear Research Centre 1952—
2002. SCK CEN.

Waste Directive (2014). Council Directive 2011/70/Euratom of 19 July 2011 establishing a
Community framework for the responsible and safe management of spent fuel and radi-
oactive waste. OJ L 199, 02/08/2011, p. 48-56. https://eur-lex.europa.eu/legal-content/
GA/TXT/?uri=CELEX:32011L0070.

Winckelmans, W. (2020, April 2). Discussie nucleair afval komt weer boven water. De
Standaard. https://www.standaard.be/cnt/dmf20220401_97761318.

Anne Bergmans holds a PhD in sociology and is Associate Professor and Guest Profes-
sor in Sociology of Risk and Safety, and Societal Resilience at the University of Antwerp
(Belgium). Her main field of study is the interface between society and technology and
the governance of risk. She has particular experience in research on informed and inclu-
sive decision-making on environmental and technological risk, such as regarding the siting
of contested facilities, (participatory) technology assessment and (responsible) innovation;
both in terms of public and company policy. Most of Anne’s research is policy oriented
action-research, mainly qualitative in design and based in Science and Technology Stud-
ies (STS), with a strong focus on system and network analysis, including both humans and
non-humans as actors in the risk and safety discourse.


https://drive.google.com/viewerng/viewer?a=v&pid=sites&srcid=aW5zb3RlYy5ldXxpbnNvdGVjfGd4OjYzNmZhZjNiYjVmM2RhZA
https://drive.google.com/viewerng/viewer?a=v&pid=sites&srcid=aW5zb3RlYy5ldXxpbnNvdGVjfGd4OjYzNmZhZjNiYjVmM2RhZA
http://www.ejustice.just.fgov.be/eli/wet/2014/06/03/2014011342/staatsblad
http://www.ejustice.just.fgov.be/eli/wet/2014/06/03/2014011342/staatsblad
https://publications.sckcen.be/portal/en/publications/the-sckcen-barometer-2018(79527b1c-1ffc-4cf1-8cb2-5614dc6536b9).html
https://publications.sckcen.be/portal/en/publications/the-sckcen-barometer-2018(79527b1c-1ffc-4cf1-8cb2-5614dc6536b9).html
https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX:32011L0070
https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX:32011L0070
https://www.standaard.be/cnt/dmf20220401_97761318

4 Do You Care About High-Level Radioactive Waste ... 111

Catherine Fallon was first trained in natural science and obtained a MSc in Biochemical
Engineering (MIT, USA). After several years in the industry and in the European Commis-
sion, she earned her PhD in political sciences and invested the field of “Science and Soci-
ety” by doing research in the social and political aspects of technological development and
risk governance. She works on the governance of civil security-related organisations. She is
Professor in Public Administration and Policy Evaluation at the Université de Liege (Bel-
gium). Areas of expertise include: instruments of public policy; public policy evaluation;
expertise; science policy; emergency planning & crisis management.

Ron Corvers is Associate Professor of Governance for Sustainable Development at Maas-
tricht University. He is programme leader of the Fair and Smart Data spearhead—the Cur-
rency for Global Sustainability (www.maastrichtuniversity.nl/fsd), and project owner of the
Education in the Sustainable UM2030 programme. He has a degree in environmental geog-
raphy and holds a PhD in public administration. He has an interest in multi-stakeholder
governance, participatory processes, and the role of science and knowledge in dealing with
sustainability issues. He was scientific director of the Maastricht Sustainability Institute
from 2013-2021.

Céline Parotte is an Associate Professor at the Spiral Research Center, RU Cité in the
Department of Political Science at the University of Liege, Belgium. She holds a PhD in
political and social science, an MSc in public administration and a Certificate on Public
Policies Evaluation. Her current research areas involve high-risk infrastructures manage-
ment and control (e.g., nuclear facilities, radioactive waste, windmills), participatory and
qualitative methods, and controversial public policy analysis and evaluation.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Crea-
tive Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s
Creative Commons license, unless indicated otherwise in a credit line to the material. If
material is not included in the chapter’s Creative Commons license and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder.


https://www.maastrichtuniversity.nl/fsd
http://creativecommons.org/licenses/by/4.0/

	4 Do You Care About High-Level Radioactive Waste and Spent Nuclear Fuel? Opportunities for Co-Constructing an Appropriate Governance-Ecosystem in Belgium 
	4.1	Introduction
	4.2	Radioactive Waste and Nuclear Activity
	4.2.1	From Past to Present
	4.2.2	Radioactive Waste Management Today

	4.3	Imagining the Future for a Long-Term Governance Process in a Participatory Way
	4.3.1	Framing the (Start of) the Debate(s) … Again: What Are the Problems?
	4.3.2	How to Organize the (Future) HLW Governance Process?

	4.4	Building a Long-Term Governance Process Based on the Notion of ‘Caring’
	4.4.1	Long-Term Radioactive Waste Management is and will Remain a Socio-Technical Challenge
	4.4.2	The Long-Term Management Solution is and will Remain Experimental by Nature
	4.4.3	A Transparent and Democratic Way of Addressing This Challenge
	4.4.4	Considering Belgian HLW and SNF as Matters of Care

	4.5	Conclusion: Time for a Paradigm Shift?
	References


