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Abstract - The future is unpredictable. Under these circumstances,
how can we plan and construct a nuclear waste repository that is sup-
posed to safely store the waste for up to a million years - an endeavor
that may in itself take more than a hundred years? In this introduction
to the special topic on the future of nuclear waste disposal, we take a
first look at this question by searching the literature for answers and
by giving a short overview of the current status of site selection in dif-
ferent countries, including possible challenges.

Auf dem Weg zum Endlager: Perspektiven und Ansatze

Zusammenfassung < Die Zukunft ist unvorhersehbar. Wie konnen wir
unter diesen Umstanden ein Endlager fur nukleare Abfalle planen und
errichten, das die Abfdlle fur bis zu eine Million Jahre sicher aufbewah-
ren soll - ein Unterfangen, das an sich schon mehr als hundert Jahre
dauern kann? In dieser Einleitung zum Schwerpunktheft tiber die Zu-
kunft der Atommiillentsorgung werfen wir einen ersten Blick auf diese
Frage, indem wir in der Literatur nach Antworten suchen und einen kur-
zen Uberblick tiber den aktuellen Stand der Standortwahl in verschiede-
nen Landern geben, einschliefslich moglicher Herausforderungen.

Keywords - nuclear waste, future, public participation, disposal
policy

* Corresponding author: ulrich.smeddinck@*kit.edu

1 Institute for Technology Assessment and Systems Analysis,
Karlsruhe Institute of Technology, Karlsruhe, DE

2risicare GmbH, Zollikerberg, CH

© 2022 by the authors; licensee oekom. This Open Access article is licensed
5 under a Creative Commons Attribution 4.0 International License (CC BY).

https://doi.org/1014512 /tatup.31.311

Recieved: Oct.17, 2022; revised version accepted: Nov. 07, 2022,

published online: Dec.16, 2022 (editorial peer review)

OPEN (3 ACCESS

This article is part of the Special topic “The future of high-level radio-
active waste disposal: What are the developments and challenges after
site selection?” edited by U. Smeddinck, A. Eckhardt and S. Kuppler.
https://doi.org/1014512/tatup.31.3.10

Introduction

The stupendous time perspective of one million years, which
is often associated with the disposal of high-level radioactive
waste, opens up an immensely wide temporal horizon and an ir-
ritatingly vast future space. The dimensions of this period are
significant because of the persistence of the radioactive hazard
that in the case of disposal in an underground repository requires
stability of geological formations encasing it. It is a problem, a
task, a project that can to some extent be quantified and thought
through, but that in a way is also unimaginable or even incom-
prehensible. Nevertheless, there is a need for action — in the dis-
tant future, but more urgently in the present.

The future can be far away and present at the same time. This
is certainly true for the final disposal of high-level radioactive
waste. According to the law the siting decision for a final repos-
itory in Germany should be taken in the year 2031 — though this
time frame is considered unrealistic by now (see below). What
appears to be the future in this country has already dawned in
Switzerland. In our neighbouring country, a site has been pro-
posed in September 2022. This marks the beginning of a new
phase with its specific tasks and challenges. It is also very in-
teresting to look at Finland, which was the first country in the
world ever to realize a deep geological repository for highly ra-
dioactive waste from the civil use of nuclear energy. The future
developments in Switzerland, the way emerging problems are
handled there and the way they were handled in Finland — from
a technical and societal point of view — thus (still) offer inter-
esting insights for all the others who still have this phase ahead
of them and want to prepare themselves.
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The confrontation with the future

In general, dealing with the future is not easy. Especially be-
cause it has not yet occurred, because it is not yet here, not yet
manifesting itself. What can be dealt with are ideas about the
future. Here we will take a brief look at the bridge that connects
the past future with the futures that are in front of our eyes, with
an emphasis on the possibilities and opportunities of dealing
with the future (for other possibilities for bridging this gap see
Grunwald et al. 2020).

The future is being made — is the future being made? The
impression that human endeavor for the future reaches its lim-
its arises above all when one looks in retrospect at the end and
swansong of developments and new technologies that are abol-
ished or perish in another way. A technology that was future
ends. What was future ends. The present that was future is not
the present that was once expected — not least because former
futures ended prematurely (Radkau 2017). What stays is the
task of safely and responsibly taking care of the technology’s
remains; for example, to end the peaceful use of nuclear energy
in Germany, which was once considered a great hope for the fu-
ture in this country (Radkau and Hahn 2013). Nuclear power
plants need to be dismantled and the waste taken care of. Unex-
pected events or unforeseeable interactions in and in between ac-
tions and events raise doubts that the future can be made.

The roots of the approach to accompany new technological
developments in an anticipatory way in order to avoid undesira-
ble side-effects and consequences have themselves become his-
torical: Since 1957 the Study Group for Systems Research has
established interdisciplinary and practice-oriented policy ad-
vice based on innovative models of thought and research con-
cepts (Brinckmann 2006, p. 14). Technology assessment (TA)
has a broader approach and also draws on other sources. If tech-
nological progress is not without its downsides, then the “for-
ward-looking consideration of the possible consequences in
their entirety [...] is called for in order to avoid illusions and
blind wishful thinking, to enable well-informed and reflected
decisions and to promote the responsible shaping of technolog-
ical change and the use of its products” (Grunwald 2022, p. 19,
own translation). One of the hopeful innovative approaches that
TA is promoting today is vision assessment (Frey et al. 2022).
The empirical exploration of visions as socio-epistemic prac-
tices responds to the ubiquity of visions of the future and their
efficacy in all areas of society, in science and politics as well
as in civil society and mass media. The research group ‘Repos-
itory Research and Long-term Governance’ at the Institute for
Technology Assessment and Systems Analysis (ITAS) in Karls-
ruhe — to which two of the three authors of this text belong — fo-
cuses on this topic (Hocke et al. 2022).

Also in politics, the question of how to deal with the future
is present: The Federal Government of Germany is currently
building structures to deal more effectively with the future and
future issues in general. At times, techno-optimism can be ob-
served, such as when the ‘digital minister’ Volker Wissing point-
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edly demands: “We need to stop discussing visions of the future
and move on to concrete implementation” in order to resolve
the existing digitalisation backlog (Voff and Rusch 2022, own
translation). On the other hand, however, are the other, broader
activities: Chancellor Scholz has convened a new ‘future coun-
cil’, which has started its work. In addition, a unit at the Federal
Chancellery is being tasked with the new approach of strategic
foresight. Furthermore, following scientific recommendations,
a separate ‘future laboratory’ could be set up, in which, for ex-
ample, far-reaching decisions of the government would be ex-
amined in advance for their ‘future compatibility’ (Rusch and
Ronzheimer 2022).

Overall, also the scholarly perspectives on the future are
diverse: from a philosophical perspective, Hans Blumenberg
(1986) has focused on and thought through the mortification
that every single human being has to live with the fact that the
world and humanity will simply continue to exist and carry on
after his or her death. The publicist Alan Weisman (2009) took
an even more radical approach: He describes the world after the
extinction of humanity. As concretely as it is described, as ab-
stractly monstrous or remote, even unbelievable, it appears to
human thinking. What is relieving, perhaps even comforting, is
the idea that there will be no human being left. Only animals
and plants. And the nuclear waste.

In a novel, the writer Annette Hug approaches the question of
how to deal with the future fictitiously and debates how meth-
ods can be developed “to document knowledge about the dan-
gers of nuclear waste and reliably pass it on from generation to
generation” (Hug 2021, cover text, own translation). In the inter-
national debate, different approaches to this can be found rang-
ing from atomic priesthoods to markers and art projects (NEA/
RWM 2012; Grunwald 2018)

Has jurisprudence lacked imagination or have the wrong ref-
erence points simply been set? In any case, law and jurispru-
dence do not find it easy to deal with questions about the future.
Almost simultaneously with the introduction of the state goal of
protecting the livelihoods of future generations, Michael Kloep-
fer (1993) popularized the metaphor of the impending eco-dic-
tatorship. In 2013, Klaus Ferdinand Girditz (2013, p. 16) argues
for a stronger focus of environmental legislation on present-day
problems. On the other hand, with its climate decision of 2021,
the German Federal Constitutional Court strengthened the in-
tertemporal freedom rights of future generations and the impor-
tance of effective climate protection.! More generally, Jens Ker-
sten and Elisabeth Kaupp ask “How open to the future is the Ba-
sic Law?” (Kersten and Kaupp 2022, p.473, own translation).

In sum, the stale taste remains that an entire generation, ac-
cording to the publicist Bernd Ulrich (2019, p. 82), has not done
enough for the future, for environmental and climate protection,
despite knowing better: “If you look at the totality of all eco-
logical measures in Germany, you will then hardly discover the

1 Decision of the Federal Constitutional Court of March 24, 2021-1 BVR 2656/18,
Decisions Vol. 157, pp.30-177.
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contours of a turning point forward, but rather the escape routes
of politics from the people and even more from the economy”
(ibid., p. 200, own translation).

The sociologist and contemporary diagnostician Heinz Bude
noted an “inversion of the direction of fear” in the “younger ge-
neration’s perception of reality” (Lobe 2022: p.21, own trans-
lation; Kaltenbrunner 2022): The worst is not (any longer) over;
the worst is yet to come! In other words: “The perpetuated cri-
sis narrative changes something in our perception and perspec-
tive: The future is no longer a space of possibility, but a space of
danger. Not something to be actively shaped, but something to
be prevented” (Lobe 2022, p.21, own translation). In fact, a dys-
topia has come true in Zaporizhzhya: The largest nuclear power

The development of a storage concept and the search for a suita-
ble site for final disposal are — according to the Centrale Organ-
isatie Voor Radioactief Afval (COVRA N.V.) — currently still in
the research phase. The spectrum of plans for the commission-
ing of the repositories in the four countries under consideration
thus ranges in time from about 2025 to 2125 or beyond. Further
decades will pass before the repositories are closed.

In Germany, the Bundesgesellschaft fiir Endlagerung (BGE)
has been mandated “to identify a site in the Federal Republic
of Germany with the best possible safety for a final disposal fa-
cility for domestically produced high-level radioactive waste by
means of a participative, science-based, transparent, self-ques-
tioning and learning process™. This task was supposed to be

The worst is not (any longer) over;

the worst is yet to come!

plant in Europe is being shelled in the war between Russia and
Ukraine (col/AFP 2022). No wonder, young Germans would rat-
her live in the past than in the future (KIG/dpa 2022). And yet,
work must continue on the project to realize a final repository
for highly radioactive waste in Germany, ...

Long-term project on final disposal

... in many other countries, and for a very long time.

The time scales and future perspectives for the final disposal
of high-level radioactive waste in Europe are currently very di-
verse. Nations such as Finland, the Netherlands or Germany
have each chosen their own concepts and procedures to real-
ize final disposal. The time spans over which the disposal pro-
grammes are to be realized differ significantly in some cases.

In Finland, the construction of the ONKALO repository for
high-level radioactive waste, which was approved in 2015, is al-
ready well advanced. Operation is expected to start in the mid-
2020s (Posiva Oy 2022). In France, the implementer Andra is
expected to submit a construction application for the central re-
pository Cigéo in the near future. Commissioning of this facil-
ity is planned for around 2040 (Nagra 2022 a). In Switzerland,
as already mentioned, the implementer Nagra submitted a site
proposal in September 2022. If this proposal successfully com-
pletes all further licensing steps, from today’s perspective oper-
ation of the deep geological repository for high-level radioactive
waste can begin around 2060. Nagra expects to be able to close
the repository in about 100 years, around 2115 (Nagra 2022b).
However, since Switzerland provides for a basically unlimited
monitoring phase after completion of emplacement, closure may
also take place much later. In the Netherlands, high-level waste is
temporarily stored in a surface repository for a period of approx-
imately 100 years until a deep geological repository is available.
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solved by the year 2031 (BGE 2022). However, in the mean-
time, somewhen between 2046 and 2068 has been proposed by
the BGE as realistic timeframe. This does not come as a sur-
prise to various experts, who have considered this timetable un-
realistic already before — also against the background of expe-
rience in other European countries — and a significantly longer
timeframe is expected for site selection even now. For example,
an expert who advised the German commission ‘Lagerung hoch
radioaktiver Abfallstoffe’ expects that it will take considerably
more than 100 years after the start of the site selection process
until the German repository for high-level radioactive waste is
finally closed and decommissioned (KLA 2016).

In Germany, this is followed by a period of 500 years dur-
ing which monitoring should take place and retrievability be en-
sured. By the time the repository will be finally closed, many
generations of specialists will have been involved in the en-
deavor. In order to ensure safety and security, for example, a
passing on of knowledge and skills is essential although some
of the technologies which are used at the site may be outdated
in the future.

Impact of current events and develop-
ments

A lot can happen in 100 years, let alone 600 or more years. The
present demonstrates that profound changes are possible even in
a short time, which can have an impact on the final disposal of
high-level radioactive waste.

2 Repository Site Selection Act of 05.05.2017 (BGBL. | p.1074), as last amended
by Article 1, Section 2 of the Act of 07.12.2020 (BGBL.1 p.2760). Available online

at https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf (in German),
last accessed on 17.10.2022.
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The war in Ukraine has clearly shown that interim storage fa-
cilities and facilities for the treatment of high-level radioactive
waste can become targets of attacks in the event of an armed
conflict TAEA 2022a, IAEA 2022b). Deep geological reposi-
tories offer more protection in the event of war than surface fa-
cilities. It is therefore possible that the experience of war will ul-
timately lead to an effort to accelerate the disposal of high-level
radioactive waste in deep repositories.

Climate change is increasingly leading to extreme weather
events worldwide and associated natural hazards such as drought,
forest fires, floods and landslides (IPCC 2022). The need to re-
duce greenhouse gas emissions has thus become more obvious;
the urgency is felt politically more strongly than before. The Eu-

addressing them (Schult and Verbarg 2022; NEA/RWM 2021).
It is therefore conceivable that the next generation will judge and
shape final disposal differently than those who currently assume
responsibility for this task.

All those involved in shaping final disposal as a learning pro-
cess (Rohlig et al. 2021) will face significant challenges with
such changed social framework conditions and assessments.
Considering the 600-year schedule, one might despair and con-
cede that it is impossible to plan ahead for such a far-reaching
future. Still, it seems worthwhile and even necessary to pre-
pare and reflect on the repercussions our current actions could
have on the future. For example, what could be characteristics
of a resilient institutional set-up for long-term governance that

What could be characteristics

of a resilient institutional set-up for long-term governance?

ropean Union aims to make Europe the first climate-neutral con-
tinent by 2050. In this context, it has, among other things, clas-
sified nuclear energy as sustainable in 2022 — provided that a
detailed plan is in place to bring a final repository for the high-
level radioactive waste from nuclear power plants into operation
by 2050 (European Commission 2022). In the European Union,
this development also increases the urgency of putting final re-
positories for high-level radioactive waste into operation.

New technological developments facilitate the exploration
of the geological subsurface and the construction and opera-
tion of repositories. Geological data are increasingly stored on
central platforms; developments in information technology en-
able more differentiated evaluation of data sets. The feasibil-
ity and economic efficiency of underground structures is im-
proving due to new investigation and tunnelling techniques (e.g.
American company for infrastructure and tunnel construction
services The Boring Company); robotics offers perspectives for
the safe emplacement of radioactive waste in a repository (An-
dra 2019). The construction and operation of repositories could
thus be accelerated.

Current crises such as the COVID-19 pandemic, the war in
Ukraine and the consequences of climate change tie up consider-
able societal resources. Therefore, it stands to reason that society
might give lower priority to final disposal in the future than is
currently the case. Resources dedicated for final disposal would
then be diverted to achieve other goals that are judged to be more
important and urgent — such as mitigating climate change or se-
curing societal peace.

Involving young people in waste management within the
framework of participation is proving difficult in many cases at
present. For many adolescents and young adults, the disposal of
highly radioactive waste is apparently not a topic they particu-
larly want to get involved in — or those responsible for public par-
ticipation at project developers and authorities do not succeed in
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makes it at least more likely that someone will be there 400
years from now, who is able to read and interpret the monitor-
ing data? Checks and balances in decision-making in combina-
tion with a web of research activities could be part of the an-
swer (Kuppler and Hocke 2019). This Special topic contributes
to exploring further approaches to thinking about how the pres-
ent shapes those future challenges and how they in turn reso-
nate today.

Overview of contributions

The fact that looking into the future and dealing with it is not
easy is also reflected in the submissions to our call. Hardly any
contribution is dedicated to a situation in the future. The major-
ity of the contributions continue current developments or seek
to derive conclusions from current observations. What is strik-
ing is the shift into a reflection on time, its duration and its
power. When is the right time to begin the future? In our opin-
ion, it is now. This Special topic is an invitation to start a dis-
cussion on the many questions that should be thought through
and dealt with in time.

Which timescales should we talk about? Margarita Berg and
Thomas Hassel point out in their contribution that when discuss-
ing about high-level radioactive waste in Germany, we mostly
talk about the near and the far distant future. What we neglect
is the medium-term period of 500 years after closure of the re-
pository, when many decisions still need to be made. They sug-
gest that one reason may be that it is much easier to talk about
the future when it is fixed to a specific date (2031) than when it
stands in relation to another, undetermined date (500 years after
closure). One million years after closure seems to be an exemp-
tion, as it is an incredible and intangible amount of time. Look-
ing at existing approaches to communicate time, they suggest
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that focusing on passing knowledge from generation to genera-
tion could be part of the solution and help with thinking about
time. They consider ‘time literacy’ to be an important aspect of
nuclear waste management.

Sacha Frenay and Céline Parotte also take up the issue of
time, highlighting its framing power in choosing a waste man-
agement strategy, using Belgium as an example. They suggest
that the concept of ‘timeprints’ is helpful in understanding how
stakeholders frame different waste management options and
how the timeprints act as a form of ‘tacit governance.” Based
on a Delphi study with 193 participants they identify four time-
prints for the Belgian case: the ‘trajectorism’, the ‘promise econ-
omy’, ‘radioactive waste identity’ and the ‘multi-situated.” In the
identification of the timeprints, (economic) promises, the nam-
ing of radioactive objects, and the idea where the waste should
be stored play a role. They point out that the silences that accom-
pany these timeprints, as well as their interactions and entangle-
ments, influence current radioactive waste programs. Therefore,
they believe it is worthwhile to look at such timeprints in other
countries as well.

That nuclear waste should be disposed of within one’s own
borders is an established paradigm in many countries. Matti
Kojo, Markku Lehtonen, Tapio Litmanen and Niina Kiviluoma
take a closer look at this notion, by framing it as an "umbrella
promise’ — a form of techno-scientific promise — and trace its
construction and transformation in Finland. They identify three
developments that are changing this promise: (1) the lack of co-
operation among different nuclear power companies, (2) the idea
of ’international responsibility’ that includes a network of repos-

the Young Generation’, whose task would be to keep the inter-
ests of future generations present in the current decision-mak-
ing processes. This would also mean that society acts and is
recognized as a corrective authority in a system of ‘checks and
balances.’

Another aspect of participation is the subject of the contri-
bution of Rosa Sierra and Konrad Ott. Using the two principles
‘justice’ and ‘safety’, they discuss what kind of participation can
be considered appropriate in the different phases of the site se-
lection process, referring to Habermas’ ideas of deliberative gov-
ernance. Based on the literature and a workshop on participa-
tory aspects of procedural justice, they discuss how and with
what goal the public should be involved in different cases: In the
case of compensations for negative impacts, the public should
be given decision-making power when issues such as quality
of life and economic impacts are being negotiated. When mak-
ing safety-relevant decisions, such as to close a repository, they
argue that in democracies, decision-making power should rest
with elected representatives because they are best able to weigh
aspects of justice and safety.

In her contribution, Dorte Themann discusses whether the
current institutionalization processes in the field of nuclear
waste management in Germany show signs of logics inherent in
Elinor Ostrom’s ideas on commons governance. She draws on
participatory observations of current public events in the con-
text of the German site selection process and analyzes the ex-
tend, to which each of these meets eight different criteria that
Ostrom identified as key to successful and long-term commons
governance. She shows that, in particular, the desire for civil so-

This Special topic contributes to exploring further approaches

to thinking about how the present shapes those future challenges

and how they in turn resonate today.

itories for imported waste in Finland, and (3) the idea of small
nuclear reactors at household level that raises the issue of decen-
tralized disposal. They conclude that it is worth taking a closer
look at techno-scientific promises beyond hype cycles to better
understand and regulate technologies.

Lucas Schwarz discusses in his paper how intergenerational
justice can best be addressed in the various stages of a site se-
lection process (pre-selection, selection, post-selection). Draw-
ing on ideas from the debate on environmental justice, he ex-
plores the hypothesis that intergenerational justice can best be
achieved by ensuring “high standards for procedure, distribu-
tion, and recognition” (this TATuP issue, p. XX). Based on a
quantitative public survey and qualitative observations, he con-
cludes that the best way to create intergenerational justice is to
ensure a high-quality site selection process today. Another meas-
ure would be to involve an institution such as the ‘Council of
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ciety to self-organization as a corrective can be interpreted as
a form of independent control that corresponds with the idea
that nuclear waste is a shared responsibility for which the best
solution must be found. She concludes that principles of com-
mons governance may prove helpful in the long-term manage-
ment of radioactive waste, such as trust-building, adaptability
and longevity.

In the interview, Tim Vietor provides information about the
future of deep geological disposal in Switzerland and reflects on
the role of the implementer Nagra in this process. In Septem-
ber 2022, Nagra submitted a site proposal for a repository for
low-, intermediate- and high-level radioactive waste. With the
expected end of the site selection process, new challenges arise.
New tasks for research and regional participation are emerg-
ing — and the implementer also faces changes, such as a large
construction site.
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Challenges in communicating the future
of high-level radioactive waste disposal:
What future are we talking about?

Margarita Berg*", Thomas Hassel2 ®

Abstract - Of the three main time horizons specified in the German
Repository Site Selection Act (the year 2031, 500 years after closure
and one million years), the current public discourse largely neglects
the “medium term”. However, many important choices will have to be
made during this period. The article discusses different conceptions of
time that could help to improve public understanding of the time ho-
rizons for high-level radioactive waste disposal and the decisions that
still lie ahead.

Herausforderungen in der Kommunikation iiber die Zukunft der
Entsorgung hochradioaktiver Reststoffe: Uber welche Zukunft
sprechen wir?

Zusammenfassung « Von den drei wesentlichen im Standortauswah!-
gesetz genannten zeitlichen Horizonten (das Jahr 2031, 500 Jahre nach
Verschluss und eine Million Jahre) wird die mittlere Perspektive im
gegenwartigen offentlichen Diskurs meist vernachlassigt. Allerdings
werden in diesem Zeitraum viele wichtige Entscheidungen zu treffen
sein. Der Artikel diskutiert unterschiedliche Zeitkonzepte, die dabei hel-
fen konnten, das offentliche Verstandnis fur die Zeithorizonte der Ent-
sorgung hochradioaktiver Reststoffe sowie die noch anstehenden Ent-
scheidungen zu verbessern.
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active waste disposal: What are the developments and challenges af-
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Introductory observations

Conceptions of time are highly relevant in addressing the subject
of high-level radioactive waste disposal. However, talking about
the future (and especially the far future) is extremely complex,
mostly hypothetical and riddled with complications and impre-
cisions. This article aims to determine which time horizons of
the future are currently addressed in the discourse on high-level
radioactive waste disposal and where communication could be
improved. These deliberations were originally inspired by the
site selection process in Germany but will include insights from
other countries where appropriate.

Following § 1 of the German Repository Site Selection Act',
there are three different time horizons which might be broken
down into smaller sections if appropriate. Germany aims to have
located a site for final storage of high-level radioactive waste by
2031, the waste is supposed to be recoverable for 500 years after
the repository is closed, and the selected site must be the safest
one for isolating the high-level radioactive waste from the bio-
sphere for one million years. The goal of 2031 was set due to the
expiring licences for the interim storage facilities and the need
to find a final storage site before public awareness of this prob-
lem dwindles after the end of nuclear power use in Germany. Re-
coverability was included in the German Repository Site Selec-
tion Act due to the problems in the Asse repository for low- and

1 Repository Site Selection Act of 05.05.2017 (BGBL. | p.1074), as last amended
by Article 1 of the Act of 07.12.2020 (BGBL. | p.2760). Available online at
https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf (in German),
last accessed on 17.10.2022.

OPEN & ACCESS


https://doi.org/10.14512/tatup.31.3.10
https://orcid.org/0000-0002-2690-5620
https://doi.org/10.14512/tatup.31.3.18
mailto:berg@philsem.uni-kiel.de
https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf

SPECIAL TOPIC - THE FUTURE OF RADIOACTIVE WASTE DISPOSAL

medium-level radioactive waste. It is assumed that knowledge
of the storage facility will not last for more than 500 years after
closure. The containers should be recoverable during that period.
The one million years of safe storage is based on calculations of
half-life and uncritical radiation levels (Wollenteit 2019).

This broad range of future time horizons (from a few years
to one million years) poses interesting challenges for the com-
munication on high-level radioactive waste disposal. However,
two of these time horizons are currently discussed almost ex-
clusively. News reports following the interim report on suitable
subareas (BGE 2020) referred amply to the year 2031 (which
local politicians in particular often described as ‘a long time
from now’) and to the one million years (albeit in a very abstract
way). Similarly, the first ‘Streitgesprich’ (a disputation format

possible solutions for safe final disposal, at least for the near fu-
ture. Such safety promises for functional endurance of the tech-
nical system become more difficult if it is not subject to mainte-
nance, as is the case with the final storage containers after clo-
sure of the section. In order to be able to describe the future
behaviour of this system, data is needed that depicts changes in
properties over time, which can then be extrapolated into the fu-
ture. The quality of the data and the temporally exact system de-
velopment are extremely important to keep uncertainties and in-
securities in the statements on future system behaviour as small
as possible. It is precisely in the consideration of the ‘medium
term’, which appears to be the most undefined and obscure in
the public discourse, that the most accurate knowledge of the
system’s behaviour is required.

Statements about the future development of a system

become possible by looking into the past.

established by the German National Citizens’ Oversight Com-
mittee) discussed mainly the next decade in the conversation it-
self, with the one million years brought up afterwards by a ques-
tion from the audience. In contrast to the generational approach
in France (see below), there have been no specific attempts to
facilitate public understanding of the different time horizons in
Germany so far, with the exception of a short TV documentary
(Geiger 2021).

It is perhaps understandable that discussions currently focus
on the year 2031, because it is reasonably soon and deals with
the initial step of finding a site, and on the period of one mil-
lion years, probably due to its almost fantastical scope. How-
ever, the ‘medium term’ of 500 years after closure is mostly ne-
glected in the public discourse even though many important de-
cisions will still need to be made during this period (and during
the preceding, temporally unspecified period of filling and op-
eration of the repository), e.g. concerning criteria for potential
recovery, marking of the site and knowledge transfer. Therefore,
it needs to be made very clear that the issue will not end in 2031
and that the selection of the site is only one step in the overall
process of final storage.

Statements about the future development of a system become
possible by looking into the past. The farther one can look back
and understand the developments up to the present, the farther
one can predict further developments in the future. Following
this approach, one is able to predict changes of the host rock for
about one million years. This is possible because the geological
processes that took place in these rocks have largely been under-
stood at least for the past 250 million years of earth history. This
approach cannot be directly transferred to technological devel-
opments. However, humans are capable of conceiving and pro-
ducing buildings or technical systems with a long durability, so
that from a technical point of view as well, we can find the best

https://doi.org/10.14512/tatup.31.318

Furthermore, since the period of one million years is estab-
lished in the German Repository Site Selection Act (with sim-
ilarly long-time horizons in the equivalent laws of other coun-
tries), “engaging with such radically long-term timespans is no
longer just for the astrophysicists, theologians, palacontologists,
geologists, evolutionary biologists, or archaeologists among us.
It has become our collective task™ (Ialenti 2014, para. 10). What
might be called ‘time literacy’ (here understood as the ability to
conceive of and discuss vastly different time horizons individ-
ually and together, without losing sight of the medium term) is
an important part of empowering civil society to handle this fu-
ture task in a responsible way.

Therefore, one of the first challenges of communicating the fu-
ture of high-level radioactive waste disposal is to find appropriate
ways to actually address all time horizons of the future that are
of relevance. The article will proceed, first, to discuss why it is
so difficult to communicate the time horizon of 500 years after
repository closure at all, and the one million years in a concrete,
meaningful way. Second, suggestions for improving communi-
cation, e.g. focussing on generational approaches, will be made.

Different conceptions of time

Apart from the obvious fact that the next decade is a lot easier to
conceive of than half a millennium, the difference between the
A series of time (Modalzeit in German) and the B series of time
(Lagezeit in German) might help to explain why it is easier to
communicate about 2031 than about ‘500 years from x” (x be-
ing the time when the repository is closed). The distinction be-
tween A series and B series was initially proposed by McTag-
gart (1908). Events in the A series are ordered in terms of past,
present and future; the B series orders events in terms of “earlier
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than” or “later than”. While in the A series, the present or the
starting point of a time sequence is a necessary reference point,
events in the B series can be located e.g. with the help of a calen-
dar or a clock. “2031” is a designation according to the B theory
of time, while ‘500 years from x’, following the A theory, makes
sense only with reference to the exact starting point, which is not
yet known and thus makes the period in question more difficult
to talk about with certainty. Arguably, ‘one million years from
an unspecified starting point’ is also a designation according to
the A series. However, the very unusualness of this long-time
horizon is probably reason enough to talk about it.

Our scope of action concerning the long-term goal of safe dis-
posal is located only at the very beginning of the overall period

This permanent observatory is tasked with monitoring the envi-
ronmental conditions around the storage site and preserving bio-
logical samples, which future generations may retrieve and ana-
lyse. “The OPE thus makes the environment of the future reposi-
tory, that is, its ‘surface world,” an extension of the underground
world: it represents the continuity between the present and the
future; what is transmitted from one generation to another, and
thus constantly redefined” (ibid., p. 1822). This approach (and
the ones discussed in the following paragraphs) might help to
address the 500-year period in particular. However, even with
the work of the OPE, the actors involved in Cigéo cannot picture
the very long intermediate period between the transmission of
information and memory about the repository from generation

Our scope of action concerning the goal of safe disposal is located

only at the very beginning of the overall period of one million years.

of one million years. Delays in the storage and closure phases
would not change the fact that safe containment of the radioactive
material will subsequently have to be guaranteed for one million
years. Despite this fact (and although we think we have a relatively
good overview of the early stages of disposal after site selection),
it is difficult for us to deal with these periods because they re-
late to the A theory and their starting points are still unknown.

Concerning the subject of high-level radioactive waste dis-
posal in particular, a number of other ways to distinguish be-
tween different time horizons have been proposed. For instance,
the final report of the Preservation of Records, Knowledge and
Memory across Generations Initiative (RK & M) distinguishes
between three timeframes: “The ‘short term’ refers to the period
of time that ends with repository closure. This period includes
both the pre-operational and the operational phases of the repos-
itory. The ‘medium term’ refers to the period of time with over-
sight activities that would follow repository closure. The ‘long
term’ refers to the period of time with no repository oversight”
(RK & M Initiative 2019, p.49). Closure and end of oversight
are the decisive points in this delineation.

Another differentiation is proposed in an article on future
generations in the context of high-level radioactive waste: “We
define ‘close future generations’ as generations who still have
memory of the waste and its location, and ‘remote future genera-
tions’ as generations who have lost its memory”” (Kermisch 2016,
p- 1799). Here, the line is drawn between memory and memory
loss at some unspecified point in the future.

An article on the French deep geological repository project
Cigéo describes the coexistence of two forms of time in separate
spheres: the manageable historical time of generations above
ground and the geological time of deep storage below ground
(Poirot-Delpech and Raineau 2016, p. 1826). The authors sug-
gest that the gap between these two time horizons is apparently
bridged by the Observatoire pérenne de I’environnement (OPE).
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to generation and the containment of the nuclear waste over ge-
ological periods: “Between the two there appears to be a hori-
zon that cannot be represented, a sort of representational blind
spot” (ibid., p. 1826).

In order to empower citizens to preserve nuclear memories,
Andra, the French agency for nuclear waste management, has es-
tablished memory groups (groupes mémoires) at all sites where
it currently maintains storage facilities or projects (Andra 2021,
p.11). These groups are formed by residents who — with the help
of artists — consider ways to transmit the memory of the storage
sites to future generations (ibid., p. 15).

In a similar way, albeit not related to nuclear waste disposal,
Bjornerud (2018, p. 176) suggests that “intergenerational com-
mons” such as oral history projects or community gardens are
needed for people of all ages to gather and become aware of
their intergenerational and intertemporal entanglements with
other people and the world around them.

This intergenerational approach is shared by Icelandic writer
Magnason who invites his daughter to imagine the time span
covered by the lives of people with whom she can feel a personal
emotional bond. With her great-grandmother who was born in
1924 and her own potential great-grandchild who might live un-
til 2186, she might personally know and influence people who
are alive over a period of more than 250 years (Magnason 2021,
p- 22). From such an intergenerational point of view, the per-
spective of 500 years suddenly does not seem that long at all.

The plethora of suggested temporal differentiations, blind
spots and unknown points in time discussed in this section does
not make the situation any easier, but it can perhaps serve as
an invitation to think about time horizons of nuclear waste dis-
posal in a more encompassing and creative way. Incorporating
the appreciation of such different conceptions and delineations
of time (and the various tasks that have to be addressed at the
different stages) into communication efforts might help to im-
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prove the public’s awareness and under-
standing of the relevant time horizons of
high-level radioactive waste disposal and
the important choices one can still get in-
volved in once a site has been found and
a facility has been built.

Considering the future

Another interesting aspect is that thinking
and writing about the future as a sphere
that can be influenced by humans is a rel-
atively recent concept. The initial way of

talking about future events considered
them as something that would happen to

1 Million

71
1 Million

people regardless of their own choices.
The future was seen as something that
comes towards people. However, at the
turn from the 17® to the 18® century, a
new way of addressing the future developed. In this modern
conception, it is the human being who moves through time and
can actively shape the empty space of the future (Holscher 2016,
p-42). Given this relatively recent change in our consideration
of the future, it is perhaps not surprising that we struggle par-
ticularly to conceive of the far future and our potential role in it.

Furthermore, it must be noted that people normally think into
the future within a limited topic (e.g. climate, technology or fi-
nal storage) and do not incorporate many contingencies. Issues
outside the respective area of consideration are usually excluded
as improbable or not mentioned at all. For the discussion in the
ongoing site selection process and the legal stipulations on the
scope of final disposal (up to one million years), a certain stabil-
ity of other thematic strands is therefore assumed. In order not
to pull the rug out from under the feet of the future planning of
final disposal, the social or political development (even though
it may include drastic changes) must remain constant as a basic
prerequisite to develop one’s own thematic strand. However, the
farther we think and plan into the future, the more drastically di-
vergent the thematic strands can become. This is illustrated in
Figure 1, and it can be deduced that it seems safer to focus on
shorter periods of time in the overall system in order to main-
tain a realistic chance of success through the still-existing prox-
imity of the thematic strands.

Inspiration from other scientific
disciplines and artistic approaches
to time

In any case, one million years seems far removed from the years
and decades of an individual human life or the centuries, maybe
millennia of human societies. Even thinking hundreds of years
into the future is unusual for political sciences, legal studies or
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Fig.1: Potential divergence of thematic strands from each other on the path to the future.

Source: authors' own compilation

engineering. However, for other disciplines, such as evolution-
ary biology, palaeontology or geology, considerations of thou-
sands, millions or even billions of years are tools of the trade.
Looking at the way geology in particular understands and rep-
resents time might provide some valuable insights for the com-
munication of the time horizons of high-level radioactive waste
disposal.

Geologist Marcia Bjornerud (2018, p. 163) describes her
polytemporal way of looking at her surroundings: “I often feel I
live not just in Wisconsin but in many Wisconsins. Even when
I try not to, I can’t help but sense the lingering influence of the
many natural and human histories embedded in this landscape:
the forests still recovering from nineteenth-century clear-cutting
[...]; contorted gneisses that are the surviving roots of Protero-
zoic mountains. The Ordovician is not a dim abstraction; I was
there with students just the other day!” (The Proterozoic is a ge-
ological eon spanning the interval from 2.5 billion years to 541
million years ago, the Ordovician is a geological epoch lasting
from 508 to 440 million years ago (ibid., p. 184)).

Another way to conceive the depth of time is through the
collaboration of science and art. For instance, Hamburger Kun-
sthalle hosted an exhibition called ‘Futura’ in spring 2022. One
exhibit, ‘Perpetuum Mobile’ by Nina Canell, showed a sack of
cement next to a water basin agitated by ultrasonic waves. The
water vapour from the basin caused the cement to harden slowly.
According to the museum information, this display is supposed
to trigger thinking about the irreversibility of certain processes.
This installation resonated strongly with the topic of high-level
radioactive waste disposal for two reasons. First, cement (as con-
crete) is one of the materials employed in the storage process of
radioactive waste, and second, high-level radioactive waste is —
at present — not fully recyclable (since only some of the mate-
rials involved can be reused and transmutation has not yet been
successfully developed).
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In 2014, the US National Academy of Sciences dedicated
an exhibition to the visualization of geological deep time (the
depth of geological time compared to historical time). 15 art-
ists were invited to consider the role art might play in compre-
hending such vast time horizons, which are way beyond the ex-
perience of individual humans and Homo sapiens as a species.
The organizers suggested that “[u]nderstanding deep time lies,
perhaps, in a combination of the rational and the intuitive” (Ta-
lasek 2014, p. 7).

In another attempt to grapple with deep time, artist Rachel
Sussman has been researching and photographing living organ-
isms older than 2,000 years, such as brain corals in the Carib-
bean or actinobacteria from Siberian soil samples which are at
least 600,000 years old (Sussman 2014). These examples show
that deep time is not only the domain of inanimate rocks but that
certain living organisms might help to bridge the gap between
historical time and geological time.

Another creative way of representing geological time is em-
ployed by the DeepTime Walk app (Deep Time Walk C.I.C.
2022). This app accompanies users on a 4.5 km walk through
the history of the earth in a location of their choice (one metre
equates to one million years) with an audio file combining sci-
entific information and a poetic approach. Starting 4.5 billion
years ago, what this Deep Time Walk makes particularly clear is
the extent of time during which not very much happened, while
events follow in quick succession during the last 500 metres. A
similar approach is taken by representations of the history of
the earth on a twelve-hour clock face. If twelve hours represent
the 4.5 billion years of earth history, one second on the clock
corresponds to 104,167 years and Homo sapiens has only been
around for about three seconds (Brightmore 2022).

Instead of looking at the past, the rationale of the Deep Time
Walk app and the clock face can also be used to look into the fu-
ture of high-level radioactive waste disposal. Figure 2 shows a

twelve-hour clock face in relation to the legal safety requirement
of one million years. The figure makes very clear that our scope
of action referring to the long-term goal is located only at the
very beginning of the period. Even under conservative assump-
tions, e.g. through delays in the start of storage or in the closure
phase, and with the addition of the 500-year recoverability pe-
riod, we will not get beyond the first minute.

Conclusion: looking towards
the future of high-level radioactive
waste disposal

In the course of this article, we discussed two challenges for
communicating the future of high-level radioactive waste dis-
posal: incorporating the time horizon of 500 years after reposi-
tory closure and representing one million years in a more mean-
ingful way. For the first challenge, a number of solutions have
been proposed or are already under way. Many of these sug-
gestions focus on the transmission of knowledge from one gen-
eration to another, be it through the establishment of memory
groups and the work of the OPE in France, Bjornerud’s inter-
generational commons or Magnason’s thought-experiment. Con-
cerning the second challenge, conceptualising one million years
is likely to require creativity and leaps of imagination. Ulti-
mately, Talasek’s (2014, p.7) proposition to combine “the ra-
tional and the intuitive” and the use of more creative visualiza-
tions might be a good place to start.

However, as long as people are not aware of the different con-
ceptions and delineations of the time horizons involved in nu-
clear waste disposal, switches between them (which take place
all the time and often unconsciously) can easily produce misun-
derstandings. ‘Time literacy’ is therefore essential to help peo-
ple make meaningful decisions about the future.

By being aware that our genus Homo
has only been present in the last 2.8 mil-

conclusion of the repository project
after 1,000,000 years
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lion years and that global climate changes
were significant drivers of our evolution,
the envisaged one million years of safety
can be put into perspective with regard
to their direct relevance for our actions
today. Through the discovery of physical
half-life, we have found a measure that
2.... construction and enables us to calculate when the radioac-
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Fig.2: Transfer of the time horizons of high-level radioactive waste disposal to a period of 12 hours. Since we humans must subordinate

Source: authors” own compilation  ourselves to the laws of nature, without
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representing one ourselves, it is not possible to make valid pre-
dictions for events that lie so far in the future, because we of-
ten behave arbitrarily and unpredictably even in the near future.
Assuming that through delays and complications, the repository
might only be closed 150 years from now, the 500-year recov-
erability phase would extend to 650 years from now. Insofar as
one could speak of stability at all, and insofar as these periods
until repository closure and the end of the recoverability phase
of a repository in Germany could function as a stable phase of
human society, we should concentrate (in implementation and
communication) on this medium term of nuclear waste disposal.
We must then trust that the generations living at that time will
be able to live with what we have left behind based on the best
possible considerations.

Successful outcomes are likely achieved by proceeding step
by step without being blinded or disillusioned by the far-away
horizon of one million years or the fast-approaching year 2031.
The main task — and already enough of a challenge — is therefore
to plan and manage the next 650 years of high-level radioactive
waste disposal in an appropriate way. After that point, the man-
ageable historical time of generations can slowly be allowed to
phase out into the geological time of deep storage, even though
conceptually and imaginatively, it might never be possible to
fully bridge the gap between these two time horizons.
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No time to waste:
Exploring timeprints of radioactive waste
management options in Belgium

Sacha Frenay?, Céline Parotte*' ®

Abstract « Following the work of Barbara Adam (1998) and Ulrike Felt
(2016), we draw particular attention to ‘timeprints’ in the assessment
and selection of radioactive waste management (RWM) options. Using
the example of Belgium, we identify four different timeprints mobilized
(un)consciously by stakeholders when assessing RWM options, namely
trajectorism, promise economy, radioactive waste identity, and mul-
ti-situated timeprints. We show that each of these timeprints has a sig-
nificant impact on the RWM option to be considered and actively de-
termines future radioactive waste management pathways in the form
of ‘tacit governance’.

Keine Zeit zu verlieren: Untersuchung von ,timeprints’
fiir die Entsorgung radioaktiver Abfdlle in Belgien

Zusammenfassung - In Anlehnung an die Arbeiten von Barbara Adam
(1998) und Ulrike Felt (2016) legen wir besonderes Augenmerk auf die
zeitlichen Abldaufe bei der Bewertung und Auswahl von Optionen fir
die Entsorgung radioaktiver Abfdlle (radioactive waste management -
RWM). Anhand des Beispiels Belgien identifizieren wir vier verschiedene
stimeprints, die von den Interessenvertretern bei der Bewertung von
RWM-Optionen (un)bewusst eingesetzt werden, namlich trajectorism,
wirtschaftliche Versprechen, Identitat radioaktiver Abfalle und ,multi-
situated timeprints' Wir zeigen auf, dass jede dieser ,timeprints’ einen
wesentlichen Einfluss auf die in Betracht zu ziehenden RWM-Optionen
hat und die zuktinftigen Entsorgungswege fiir solche Abfalle in Form
einer ,tacit governance' aktiv mitbestimmt.
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Introduction

Time orders human actions and decisions, and is strongly en-
tangled with questions of knowledge and control (Felt 2016).
Deeply embedded in individual and collective narratives that
give “feelings of stability and belonging” (Felt 2016, p.2), time
is not a straightforward physical entity. It is constructed and re-
flects clashes and wins that have concrete consequences for both
the world we live and wish to live in. Yet, the politics of time
is “all-too-easily naturalized and turned in the deep structure of
taken-for-granted, unquestioned assumptions” (Felt 2016b, p.2).

By bringing time to the forefront of radioactive waste man-
agement (RWM) assessment and selection in Belgium, the pur-
pose of this article is twofold. First, based on key analytical
assumptions (Adam 1998; Felt 2016), it aims to highlight the
framing power of time in RWM. We suggest this can help to un-
derstand the lock-in and alternatives of future RWM programs,
by highlighting how temporal prints (called ‘timeprints’) inform
the scope and impact of our current choices and designs through
time. This paper is an invitation to explore RWM timeprints in
different nuclear contexts. The Belgian case aims to pave the
way, and, together with the political decision on high-level waste
(HLW) management that has been pending for decades, it allows
for a broader perspective to examine all RWM options and the
potential timeprints they create, without framing the debate ex-
clusively on the nuclear community’s preferred option (geolog-
ical disposal).
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Concretely, we ask two questions: (1) How do geological
disposal and alternative RWM options carry on and engage a
particular temporal regime? (2) How do these competing tem-
poral regimes order RWM? We rely on data collected during
two rounds of online structured questionnaire submitted to 580
pre-selected Belgian stakeholders in 2019 (Parotte and Fallon
2020)". We asked them to compare eight RWM options that were
still being debated: geological disposal, eternal surface storage,
eternal subsurface storage, storage on the site where the waste is
produced, storage on the site where some waste is already tem-
porarily stored, storage on a site to be determined, advanced nu-
clear technologies such as transmutation, and waiting for future

ative linear sequence of time, and the persistent prints that time
produces.

First, decrypting the framing power of time involves analyz-
ing time in its relations with a particular sociotechnical envi-
ronment. Barbara Adam (1998) combines ‘time’ with ‘scape’
to stress the intertwined character of multiple coexisting forms
of time and their embodiment in a specific and unique context.
In short, the concept of ‘timescapes’ fights against the univer-
sal idea of time to point out the existence of constant and sit-
uated ‘temporal inconsistencies’ — the challenges and tensions
resulting from this simultaneous presence of different forms of
time (Felt 2016b).

To assess the temporal regime of radioactive waste

management options, we mobilize three theoretical concepts:

timescapes, living futures, and timeprints.

generations to find a better solution (ibid., p. 13). We analyzed
the implicit and explicit temporal narratives in the reasoning of
Belgian respondents by adopting an interpretivist position.

In what follows, section 1 details the conceptual tools and
the current state of RWM in Belgium. Section 2 describes the
four identified Belgian RWM timeprints in order to highlight
how each responds to its own motivations, which significantly
change the option(s) to be considered. In the discussion section,
we stress that every timeprint actively performs the future path-
way(s) to manage HLW as a form of ‘tacit governance’ (Felt
and Fochler 2010), understood as an implicit form of pathway
orientation that performs institutions and individuals’ reactivity
(Espeland and Sauder 2007). We highlight the uneven conse-
quences and conflicts between those RWM timeprints and sug-
gest how they could potentially (re)order the RWM program.
We conclude that identifying timeprints of the chosen RWM op-
tion (geological disposal or any other alternative) in each man-
agement program and considering its consequences could be an
element in understanding the implementation (in)actions and
their justifications.

Material and methods

To assess the temporal regime of RWM options, we mobilize
three theoretical concepts: timescapes, living futures, and time-
prints. Each insists on particular issues concerning the politics
of time (Felt 2016), namely the situated nature of time, the rel-

1 This paper focuses on a particular sample of the data collected during the
Delphi survey (i.e., the responses to the questions comparing eight RWM op-
tions) to which we apply a different theoretical framework. For a full overview of
the scientific report, see Parotte and Fallon (2020).
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Second, Adam and Groves (2007) introduced the concept of
‘living future’, understood as neither predetermined nor indeter-
minate but embedded in everyday knowledge practices, to ques-
tion the linear sequence past — present — future of a timeline.
Every action contends ‘a not-yet future’ and an ‘already there’.
In this sense, time periods are strongly entangled and fictively
sequenced. If the ‘not yet” seems to be inaccessible to matter of
facts, futures are still currently ‘lived” (Adam and Groves 2007).

Finally, every action we take leaves particular prints. Adam
and Groves (2007) also proposed the term ‘timeprint’ to question
how far the impact of our present way of life extends space and
matter across time. Particular knowledge practices can lead to
consumption or appropriation of successors’ futures (Adam and
Groves 2007): future-making inevitably involves future-taking.

A responsible and ethical approach to the future implies tak-
ing this interconnection into account — our actions and their
effects extend into the future present of subsequent genera-
tions — rather than acting solely from a present future perspec-
tive (Adam 2010).

With the illustrative ‘temporal landscape’ we have chosen,
Belgium in 2019, the following sections explain how the study
of ‘timeprints’ highlights contrasting ‘living futures’. Belgium
has a long history of nuclear power (beginning in the 1920s
with the exploitation of uranium mines in Katanga) and with
seven pressurized water reactors, the country remains highly de-
pendent on nuclear energy production (49.7% in 2021). Bel-
gium deals with a relatively large amount of radioactive waste.
For low-level waste (LLW), the surface disposal option was val-
idated by the Federal government in 2006 after a participatory
process launched in 1998. The long-term management strategy
for HLW remains the main challenge, although the National Re-
search Center for Nuclear Energy formally launched the pre-
liminary research and development program on geological dis-
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posal in 1974 and built an underground laboratory in 1980 to
study this option. Two rounds of national public consultations
(in 2009-2010 and in 2020) were organized to discuss the HLW
program. Both the long-term waste manager (ONDRAF) and
the regulatory body agency (AFCN) acknowledge geologi-
cal disposal as the reference option, but public consultations
and some environmental associations regularly emphasize the
need for open debates on RWM (e.g. on options, framing, and
the participatory process). Since 2011, successive federal gov-
ernments have delayed the adoption of national program for
HLW until very recently. In April 2022, the Federal Govern-
ment agreed to pursue R & D activities for deep disposal in Bel-

sidering knowledge accumulation, ‘the only long-term solution’
which is ‘permanent’, and the ‘only immediately operational fi-
nal solution’. In the more distant future, most of them plan to
invest in advanced nuclear technologies. The generation of (fu-
ture) scientific knowledge also seems to be an essential justifi-
cation for providing ‘newer and better technologies like trans-
mutation’ that ‘will provide solutions that do not exist today’,
or that ‘will eventually be an alternative to geological disposal,
which must be accepted until then’.

Conversely, other respondents implicitly reject trajectorism,
considering that the arguments listed above are not sufficient.
They combine RWM options to keep all options open as ‘for

Most Belgian stakeholders consider a promising

radioactive waste management option to be ‘feasible’ given

a predictable and manageable time horizon.

gium, to explore developing shared disposal facilities with in-
terested countries, and to organize a public debate (Council of
Ministers 2022).

The data on which this article is based were collected in a
Delphi survey that ran from April to November 2019, in a con-
text of no political decision on a HLW program. Here, we ex-
clusively focus on the sample responses of Belgian stakehold-
ers relating to the comparison of eight plausible RWM options
(n=193)2. By following the temporal narratives (European Com-
mission 2007) — a tacit way of sharing meaning and constitut-
ing a broader sense of direction (making and taking the future) —
mobilised by Belgian respondents to compare radioactive waste
management options, we identify four timeprints.

Four RWM timeprints in Belgium

Trajectorism

‘Trajectorism’ narrates an alignment of past, present, and future
in a single pathway through which progress and economic suc-
cess are collectively conceived as achievable (Felt 2016). This
timeprint is particularly mobilized to assess geological disposal
and future advanced nuclear technology options (e.g. transmu-
tation), two main RWM options that have been studied for dec-
ades by the Belgian nuclear scientific communities. More than
half of the respondents consider that the option of geological
disposal is worth considering. While few justify why, the ac-
cumulation of scientific knowledge and the maturity of the op-
tion seem important. Respondents argued, for instance, that ge-
ological disposal is the ‘most realistic’ and ‘appropriate’ con-

2 As the questionnaire was completed anonymously, quotes from respondents
will not be referenced but in italics and between inverted commas.
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now, no option offers sufficient safeguard’ or at least they con-
sider them as ‘not mutually exclusive’. For instance, geological
disposal and transmutation may be combined due to residual
waste; surface or on-site storage ‘keeps options open for new
technologies’ and are ‘temporary solutions before geological
disposal is operational in optimal conditions.’

Both geological disposal and advanced nuclear technologies
tacitly support the idea of a ‘linear innovation trajectory’ (Felt
2016b), assuming that there is a cumulative path from here to
there, specifically from now to tomorrow (Appadurai 2012). En-
visioning one (or two) steadily unfolding direction of change, this
timeprint relies on a predictable and calculable future through the
projection of stabilized and upcoming knowledge (Adam 2010).
It already conceives the scientific and economic living futures
of RWM options, and how to debate them. For instance, with-
out strongly supporting geological disposal, some stakeholders
present it as ‘a default choice’. Trajectorism is driven by a logic
of increasing returns (Arthur 1994) and the imperative to remain
economically competitive: It affects what most funding is spent
on, how research will (not) engage in innovation projects and
closes down alternative innovation pathways (Felt 2016). Most
Belgian stakeholders are aware of the closing down and mono-
tonic process of this timeprint, and sometimes resist it by refus-
ing the singularity of one particular RWM option.

Promise economy

This timeprint focuses on how (and what) emerging technolo-
gies can be seen as promising solutions to RW problems. Such
promises work as a speculative bubble (Beckert 2016): despite
the future’s inescapable uncertainty, their narratives must in-
still confidence to create a performative fiction that attracts fi-
nancial, political, and technical resources (European Commis-
sion 2007).
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Hence, most Belgian stakeholders consider a promising
RWM option to be ‘feasible’ given a predictable and managea-
ble time horizon. Again, geological disposal remains a relevant
option in a short temporal frame: ‘The problem of any alterna-
tive to geological disposal is its lengthy development time.’ In
this sense, ‘trajectorism’ and ‘promise economy’ are mutually
reinforcing, as promises foster a state of necessity and urgency
that oppose the freedom to imagine multiple future pathways
(Joly 2015). The shared multinational RWM option, which sev-
eral stakeholders are combining with the geological disposal op-
tion, seems to be considered a ‘highly desirable’ promise, while
acknowledging that it is still in the conditional stage.

Respondents did not mention eternal surface storage or on-
site storage options as a promise economy timeprint, but they are
clearly divided on the promising option of transmutation. Some
of them consider transmutation as a ‘serious alternative to ge-
ological disposal’ to reduce the lifespan of HLW or to serve as
an ‘intermediate stage’ before future generations find an ‘even
better solution’. The others are not convinced of its ‘real added
value’ for contrasting reasons that lead to other past and cur-
rent pathways. One group considers transmutation to be a ‘uto-
pia’ that is not mature enough and ‘too costly to be implemented
as a mass technology’. Instead, this group suggests reconsider-
ing the reprocessing option legally abandoned in 1993 in Bel-
gium. Another group explicitly refuses ‘promise economy’, ei-
ther by arguing that ‘we cannot continue to use possible future
technological developments as an excuse to delay the decision’
or by considering them as a deferral of responsibility. As they
deem that ‘no option is convincing for now’, surface and on-
site storage investment should be ‘the priority [...] set on im-
proving the safety of the option used now as a temporary solu-
tion’.

This timeprint leads to contrasting imaginaries of technolog-
ical progress: a progressive one based on an optimistic consid-
eration of the role of technology in the future (in favor of differ-
ent RWM options such as shared geological disposal, transmuta-
tion, and reprocessing) versus a precautionary view highlighting
a more skeptical position.

Radioactive waste identity

This timeprint explores how the different ways of naming a ra-
dioactive object affect which RWM options are preferred in the
future. Some respondents emphasize that a distinction should
be made between waste, which is considered as ‘not retriev-
able’, and spent fuel, which may offer ‘potential energy re-
sources.” Others expect that the identity of the radioactive ob-
ject may change over time, for example when future innovations
and knowledge could turn ‘old waste into a resource.’

With regard to the transmutation option, some stakeholders
specify that it is potentially a relevant option for future waste but
that it ‘does not constitute a solution for current vitrified waste’.
‘What about the final waste that will always remain? They sustain
that the leftovers not included in the current classification will
influence what to consider ‘as a solution in itself.’ For still oth-
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ers, on-site storage and subsurface storage options offer the ‘im-
portant advantage’ of ensuring easy retrievability of the waste
and its future use. Stakeholders in favor of geological disposal
face similar debates: some consider ‘passive disposal’ as a pre-
requisite for geological disposal, which closes the debate on the
identity of the radioactive object; others argue that it would be
‘fair to let future generations judge the attractiveness of waste’.
Besides, the plural identities of radioactive objects in different
countries call into question the operationalization of a multi-
national RWM option. One respondent reminds us that, for the
time being, ‘there is a diversity of waste to manage but a unique-
ness of storage.’

RWM options are redefined through both temporal and
competing imaginaries, as the identity of the radioactive ob-
ject requires fundamentally opposing strategies in different time-
scapes: It can be considered either as a resource (actual or po-
tential) that is stored before being reused, or as a byproduct that
must be permanently disposed of.

Multi-situated
The multi-situated timeprint addresses the mobility of RWM op-
tions and how temporal narratives relate to different sites.

Most Belgian stakeholders strongly support the possibility
of a shared multinational option, which is seen as ‘fechnically
desirable’ and as a ‘potential game changer’ capable of reach-
ing beyond the country’s official borders. Some argue that it is
particularly relevant for small countries: ‘It is irrational to im-
agine a country the size of Belgium or Luxembourg developing
its own program for small waste quantities.” But for many, it is
also a ‘utopia’ because of the ethical and legal challenges, such
as the waste ownership and responsibility through time, cost
sharing between countries and generations, different political
and cultural sensitivities, and waste and regulatory management
systems. They raise additional concerns about risks and unfair
host site selection.

The situatedness (or lack thereof) is a concern for all other
RWM options, but is not regularly mentioned. For instance,
stakeholders did not distinguish between on-site storage options
but expressed concerns about the safety and site exposure (e.g.
radiation and external threats) associated with any of the on-site,
eternal surface storage, and subsurface storage options.

Options are presented as detached from sites, even if any
innovation trajectory develops out of a complex entanglement
of situated histories (Felt 2016b). They are narrated as generic
despite the very situated character of the timeprint.

Discussion

This paper highlighted the RWM timeprints in a particular times-
cape in Belgium in 2019, and the contrasting living futures in
Belgian stakeholders’ narratives of long term RWM. Stakehold-
ers mobilize implicit and explicit temporal narratives to justify
actions or favor one particular solution.
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Ordering, clashes, and silences of RWM timeprints

in Belgium

In this first part of the discussion, we summarize our findings
on the Belgian case and underline that a hierarchy is produced
among RWM options. Our results support the first of Felt’s
(2016) arguments about the ‘politics of time’: The four identi-
fied timeprints tacitly order the RWM pathways by reinforcing
some and overlooking others. With ‘trajectorism’, both scien-
tific and economical ‘living futures’ of RWM options encour-
age funding for geological disposal and advanced nuclear tech-
nologies. The accumulation and promise of scientific knowledge
are a central rationale for the future of RWM and are primarily

terpret these attempts as a re-action to the tacit governance that
sustains the two well-known RWM options explored for decades
in Belgium: geological disposal and the transmutation option.
Last, we believe that absence of data — the silences — is an
outcome in itself. We emphasize how situatedness remains sec-
ondary in the RWM timescapes: The (future) multi-situated
character of any option is mostly kept out of stakeholder dis-
courses. It is interesting to note how stakeholders silence the op-
erational temporalities — “a nexus of political-economic forces,
scheduling and regulatory pressures” (Ialenti 2021, p.3) — re-
lated to current on-site options. The so-called ‘temporary’ on-
site storage options are the most permanent RWM option al-

How to maintain the responsible entanglement of our waste?

And how to ensure the reliability of any political organization

over such a long-term horizon?

aligned with past and current Belgian R & D projects. Interest-
ingly, Belgian stakeholders (even if they were not all scientists)
have assimilated that geological disposal has been presented as
the only option (even as a default choice). The ‘promise econ-
omy’ timeprint, strongly associated with a manageable time
frame, reinforces an alignment of past, current, and future
knowledge to also support the already funded options: geolog-
ical disposal and transmutation. The radioactive waste identity
timeprint emphasizes that today’s waste could be tomorrow’s re-
source and that these current uncertainties are mobilized to re-
vive past options (e.g. reprocessing), to avoid more challenging
options (e.g. shared multinational option), or to provide retriev-
ability components to any RWM option. Finally, the multi-sit-
uated timeprint emphasizes how situatedness (or lack thereof)
both supports arguments to justify and challenge a shared mul-
tinational solution (primarily associated with the geological dis-
posal option) while it is (un)consciously kept out of the way of
current on-site options and alternatives.

Our analysis confirms the second of Felt’s statements
(2016b): the politics of time is about clashes, inconsistencies,
and silences. Aware of the uneven consideration of RWM op-
tions, some stakeholders argue, explicitly or tacitly, for con-
trol over the framing power of timeprint, and several alternative
temporal narratives are proposed. Options should be combined
rather than seen as mutually exclusive (e.g. transmutation should
be seen as complementary to geological disposal). Improving
current surface and on-site storage should be explored, even as
a temporary solution before other options are sufficiently ma-
ture. The retrievability element of the RWM option should be
considered as the primary criterion for eternal storage or as an
additional element for geological disposal. Even options pre-
sented as ‘utopian’ (e.g. shared multinational or not-yet-exist-
ing technological RWM options) are brought to the fore. We in-

TATuP - Zeitschrift fiir Technikfolgenabschétzung in Theorie und Praxis (2022) 31/3: 24-30

ready built, on distributed sites of nuclearized countries. Simi-
larly, favoring the shared multinational option can be interpreted
as another silence to avoid the ‘scape’ of our nuclear timescapes.
Managing our situated waste (where it is produced) to other sites
disentangles time and scape.

Choreography of RWM timeprints

This second part of the discussion extends the reflection beyond
our empirical findings and discusses how this hierarchy among
RWM pathways might be challenged in the future. We draw on
what Felt (2016b) called ‘choreography’ of RWM timeprints:
they are connected, overlapping, and intersecting. While every
timeprint defines engagement in the RWM program and the pre-
ferred option(s) differently, they collectively shape it at the same
time with uneven connections. This has implications for RWM
programs, and for how accountability is addressed.

In our case, the prevalence and combination of temporal time-
prints (trajectorism with promise economy) create grooves so
deep that they are difficult to break out of. Strongly linked with
a vision of ‘manageable time for operationalization’, these asso-
ciations of time components mark the ‘living future’ in an indel-
ible way. RWM alternatives have little space to be considered at
present. Thus, it prevents disruptive innovation from occurring,
it silences other ways of thinking, and it imposes thinking with
and for the option of geological disposal. It can support the il-
lusion that no further public debate is needed once a technolog-
ical path is chosen, that ‘matters of facts’ are apolitical and la-
tent, and thus also matter when it comes to issues of responsi-
bility (Felt 2016b).

However, we argue that some timeprints could potentially
change the game in RWM program and stress the need to test
this framework in different nuclear contexts. Indeed, we specu-
late that the identification of timeprints could prove to be a key

https://doi.org/10.14512/tatup.31.3.24



SPECIAL TOPIC - THE FUTURE OF RADIOACTIVE WASTE DISPOSAL

issue in RWM for several countries. First, in countries where
waste and spent fuel can still be considered a resource, the iden-
tity of radioactive waste coupled with ‘promise economy’ can
produce contrasted living futures: with or without reprocess-
ing (opens up the debate for nuclear energy futures) and with
or without retrievability (under what conditions?). Fixing all ra-
dioactive objects in waste category organizes the right to for-
get or to remember and engages a clear “system of rendez-vous
into legislation; a mutual engagement in time towards the ‘fair,
accurate and efficient’ distribution of financial responsibili-
ties” (Sarag-Lesavre 2020, p.443). Second, the shared multi-
national option has attracted more attention in recent years. In-
deed, whether to reduce costs, to share knowledge, or to cope
with spatial and geological constraints, several countries are
willing to jointly explore this option. Eight RW operators (of
which Belgium is not part) have recently institutionalized their
collaboration in the European Repository Development Organ-
ization.

Combined with the trajectorism timeprint, the multi-situated
timeprint challenges the ‘where’ question of RWM programs
and reminds us that even a shared multinational option always
concentrates RW somewhere. On an ethical level, we can also
see it as a way of thinking about our waste located elsewhere:
Once the object is removed, the time of the waste can be evacu-
ated. However, negotiations to organize waste mobility will be
another challenge. Specifically, how to maintain the responsi-
ble entanglement of our waste, how to ensure the reliability of
any political organization over such a long-term horizon, and
how to cope with emerging geopolitical disorders and with na-
tional dissolutions. Being highly dependent on the relationship
between countries and its evolution, this challenge raises an im-
portant question about the ability of sharing timeprint to invent
a collective and legitimate tradition capable of linking multina-
tional pasts and futures.

Conclusion

There is no time to waste. Time, especially in RWM, remains
“an invisible infrastructure” (Felt 2016, p.3) that can no longer
be set aside for analysis of RWM options, programs, and actions.
Exploring temporal narratives, the produced timeprints and their
consequences on RWM program is one way to begin. From our
analysis, we draw four systematic questions to assess the fram-
ing power of time on any national RWM program: (1) What are
the temporal narratives behind the RWM option selected in your
country? (2) What kind of timeprints are produced with the se-
lection and implementation of RWM option? (3) Are these RW
timeprints mutually exclusive or mutually reinforcing or weak-
ening? (4) What timeprints do we share with other nuclearized
countries and how does it open up or close down RWM futures?

The analysis of the framing power of time acts reminds us
that our current (non)-actions on RWM are built on a situated
temporal and sociotechnical legacy, while generating latent liv-
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ing futures and condemning others. Consideration of the pol-
itics of time and the entangled timeprints of RWM options may
nuance the nuclear community’s common assumption that ge-
ological disposal is the only long-term solution because ‘there
is no alternative’.
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Matti Kojo** @, Markku Lehtonen? @®, Tapio Litmanen3® @, Niina Kiviluoma3 ®

Abstract - We examine the realization of the umbrella promise to as-
sume national responsibility for the final disposal of spent nuclear
fuel. Three case studies are used to illustrate how Finland delivers on
the promise to take care of its own nuclear waste - a promise that has
greatly contributed to the legitimacy of nuclear power in Finland. The
article shows how this promise is being challenged by new competitors,
business visionaries, and the public. The case studies illustrate the ten-
sions between those who made the promise and the actors who inter-
pret and mobilize the promise for varying purposes and under chang-
ing circumstances. We investigate techno-scientific promises by looking
at debates about (1) the idea of a national solution, (2) the limitations
that the promise of a national solution places on international busi-
ness opportunities in the waste sector, and (3) the challenges related
to credibility and spatial requirements in managing waste from small
modular reactors.

Wir haben eine Losung*: Einlosung des Versprechens zur nationalen
Verantwortung fur die Entsorgung nuklearer Abfalle

Zusammenfassung« Wir untersuchen die Umsetzung des Versprechens
zur nationalen Verantwortung fur die Endlagerung von abgebrannten
Kernbrennstoffen. Anhand von drei Fallbeispielen wird gezeigt, wie Finn-
land das Versprechen umsetzt, sich um seinen eigenen Atommdll zu
kummern - ein Versprechen, das wesentlich zur Legitimitat der Kern-
energie in Finnland beigetragen hat. Der Artikel zeigt, wie dieses Ver-
sprechen durch neue Wettbewerber, unternehmerische Visiondare und die
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Offentlichkeit infrage gestellt wird. Die untersuchten Flle veranschau-
lichen die Spannungen zwischen denen, die das Versprechen abgege-
ben haben, und den Akteuren, die das Versprechen fir unterschiedliche
Zwecke und unter sich andernden Umstanden interpretieren und mobi-
lisieren. Wir untersuchen technisch-wissenschaftliche Versprechen an-
hand von Debatten tiber (1) die Idee einer nationalen Losung, (2) die Ein-
schrankungen, die das Versprechen einer nationalen Losung fur inter-
nationale Geschdftsmaglichkeiten im Abfallbereich mit sich bringt, und
(3) die Herausforderungen in Bezug auf Glaubwiirdigkeit und raum-
liche Anforderungen bei der Entsorgung von Abfallen aus kleinen mo-
dularen Reaktoren.

Keywords < promises, nuclear waste, repository, Finland,
responsibility

This article is part of the Special topic “The future of high-level radio-
active waste disposal: What are the developments and challenges af-
ter site selection?,” edited by U. Smeddinck, A. Eckhardt and S. Kuppler.
https://doi.org/10.14512/tatup.31.310

Changing context, changing promises

The promise of national responsibility for the management of
spent nuclear fuel (SNF) generated in the country has helped to
make Finland a forerunner among the developers of deep geo-
logical disposal. Posiva', the nuclear waste management (NWM)
company has proudly announced: “We have a solution” (Posiva
Oy 2022). Other Finnish actors have frequently relayed the mes-
sage. However, back in the early 1980s, the Finnish SNF man-
agement policy relied on the exportation of SNF and thus on in-
ternational (Soviet and Western) nuclear fuel cycles. The policy

1 The mostly privately owned energy company Teollisuuden Voima (TV0) (60 %)
and the mostly state-owned Fortum (formerly fully state-owned Imatran Voima,
IVO) (40 %) are the shareholders of Posiva.
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changed in 1994. The revised Nuclear Energy Act prohibited the
export and import of nuclear waste and stipulated that nuclear
waste generated in Finland (with the exception of waste from re-
search reactors) must be permanently disposed of in the country
itself (Sandberg 1999). Thus, Finland promised to take respon-
sibility for its own nuclear waste. Eurajoki, the proposed repos-
itory siting municipality, also adhered to this idea, announcing
in 2000 that it would accept only Finnish SNF for disposal on
its territory (Kojo 2009, p. 184).

This article examines the ways in which the promise of na-
tional responsibility has been gradually transformed, in response
to the changing context and as a result of active promise-con-
struction work by the key actors. Three case studies from the
post site selection phase in Finland serve as illustration. Doc-
ument analysis and opinion surveys are used to illustrate the
promises and their consequences, including the implications for
the credibility of the promise in the eyes of residents.

The government issued a decision in principle (DiP) in 2000
for the final geological disposal of 4000 tU (from the Olkiluoto
1-2 and Loviisa 1-2 nuclear power plant (NPP) units), and con-
firmed Olkiluoto, in the municipality of Eurajoki as the site for
the repository. In 2002, as part of the DiP for the new Olkiluoto
3 unit, the government approved the expansion of capacity by
the 2500 tU that the new reactor was expected to produce. The
construction permit for the encapsulation plant and the repos-
itory with a capacity of 6500 tU was granted in 2015. In 2021,
Posiva submitted its application to operate the repository from
2024 until 2070.

The perspective of techno-scientific
promises

The ‘success story’ of the Finnish nuclear waste management
(Lehtonen 2021) can be described as a process of successfully
constructing promises that are collectively experienced as cred-
ible and legitimate. Promises and expectations are vital to the
development and deployment of techno-scientific innovations.
They set things in motion by aligning actors, institutions, and
capital; they “guide activities, provide structure and legitima-
tion, attract interest and foster investment” (Borup et al. 2006,
pp- 285-286; see also Joly 2010; van Lente 2012).

In this article, we focus on the continuous need to reshape
and even radically transform the promise to ensure its legiti-
macy and credibility. We use the term techno-scientific prom-
ise to encompass 1. the relatively vague visions (‘umbrella prom-
ises’), 2. more specific statements about the future of a given
technology, and 3. the institutionalization and materialization
of promises in policies, laws and regulation, funding decisions,
projects, and commercial applications (Parandian et al. 2012).
Promises vary in their degree of self-evidence and in their con-
tent (e.g., technical, commercial, societal, symbolic, and mate-
rial aspects). Promises differ from other expectations in that they
are, by definition, positive, as well as relational, that is, they en-

TATuP - Zeitschrift fiir Technikfolgenabschétzung in Theorie und Praxis (2022) 31/3: 31-36

tail interaction between ‘promise-makers’ and ‘promise-takers’.
The confrontation of promises and counter-narratives in debates
between these rival groups can play a constructive role as ‘trials
of strength’ that can strengthen the promise and its social robust-
ness (Alvial-Palavicino 2015, pp. 158-159; Joly 2010).

Van Lente (2012) identified three main positive functions of
promises: In particular, broad ‘umbrella promises’ legitimize in-
vestment by referring to a promising future; they provide direc-
tion by facilitating choice among options; and they help coor-
dinate action by providing insight into the behavior of other ac-
tors in the system. When successful, promises create inescapable
‘passage points’, a sense that a particular technology is essen-
tial to achieving desired societal goals and visions (Joly 2010).
More generally, promises link past, present, and future by draw-
ing their power from historical precedents, on the one hand, and
positive or negative future scenarios, on the other (Chateauray-
naud and Debaz 2017).

The construction of umbrella promises
of national responsibility

To explain why the promise of national responsibility for SNF
management is crucial to the Finnish nuclear industry, we must
first examine the origins and institutionalization of this umbrella
promise, which can ultimately be traced back to Finland’s acces-
sion to the European Union in 1995. The Finnish bedrock was
repeatedly portrayed in the public debate as a potential target for
imported nuclear waste — the horror picture was a ‘graveyard’ for
foreign nuclear waste in Finland.

The emergence of the promise of national responsibility was
also fueled by growing criticism of SNF exports from the Lo-
viisa NPP to Russia. As a result, an amendment to the Nuclear
Energy Act banned both exports and imports of nuclear waste.
This, in turn, prompted IVO and TVO to establish a joint SNF
management company, Posiva, in 1995, to help the companies
meet their legal disposal obligation (Darst and Dawson 2010,
pp- 67-69; Sandberg 1999; Nikula et al. 2012, pp.37-39, 71).

Without explicitly using the term, the law essentially defines
national responsibility by prohibiting the export and import of
nuclear waste. The law states that “nuclear waste generated in
connection with or as a result of use of nuclear energy in Finland
shall be handled, stored and permanently disposed of in Finland”
and that “nuclear waste generated in connection with or as a re-
sult of the use of nuclear energy elsewhere than in Finland shall
not be handled, stored or permanently disposed of in Finland™2.

The promise of national responsibility in Finland was fur-
ther advanced by a change in policy, namely the abandonment
of the reprocessing option. Initially, the policy envisioned re-
liance on the international nuclear fuel cycle, i.e., shipment of
SNF abroad for reprocessing. Responsibility for the practical
implementation and funding of NWM rests with licensees. No

2 Nuclear Energy Act 990/1987, 64, b.

https://doi.org/10.14512/tatup.31.3.31



SPECIAL TOPIC - THE FUTURE OF RADIOACTIVE WASTE DISPOSAL

state nuclear waste agency has ever been established, although
this option was included in the Atomic Energy Act in 1978 (Ni-
kula et al. 2012, pp. 58-59, 64).

In 1981-1996, IVO transported SNF from its Soviet Lovii-
sa-type NPP units to the Soviet Union and later to Russia, as
agreed by the Finnish and Soviet governments in 1969 (Sand-
berg 1999, pp.45-46). TVO also inquired about the availabil-
ity of reprocessing services in several countries. The situation
changed in the mid-1970s when the companies providing repro-
cessing services changed the terms of the contract and required
that waste producers such as TVO commit to taking back and
disposing of the remaining high-level waste after reprocessing.
TVO also found the contract too expensive (Darst and Dawson
2010, pp. 65-66; Nikula et al. 2012, pp. 58, 79). In 1976, the
Ministry of Trade and Industry established a working group to
investigate NWM in Finland, and in 1978 and 1983, the govern-
ment adopted the policy (Suominen 1999, pp. 25-26, 30-31).
However, IVO could continue exporting SNF, because the So-
viet Union did not require the return of residual waste.

Until the 1994 amendment of the Nuclear Energy Act, re-
processing was the primary objective for licensees, as defined
in the 1983 policy decision. In the early 1980s, TVO started
planning direct disposal of SNF in Finland, based on the Swed-
ish KBS3 concept (Kojo and Oksa 2014 a, pp. 24-25). At that
time, the cost of reprocessing was estimated to be twice that of
direct geological disposal (Nikula et al. 2012, pp. 77, 88). The
import and export ban institutionalized the promise of national
responsibility. In the following years, Posiva invoked this prom-
ise in its communications by emphasizing that it managed the
nuclear waste generated by Finland’s NPPs. The company pre-
sented itself as guardian of the nation’s interests, not just those
of its owners (Kojo 2002, p.41). In addition, the Eurajoki host
municipality announced in 2000 that it would only allow SNF
from the Finnish NPPs at the Olkiluoto site (Kojo 2009, p. 184).

The case studies

Our first case study examines the transformation work and the
dispute over the meaning of the relatively vague and visionary
umbrella promise (Parandian et al. 2012). The case shows how
this vision of ,our solution” was first challenged by the Finnish
energy companies. It illustrates the difficulties faced by a new
entrant that wanted to join Posiva’s repository project, and how
the views of Posiva’s owners about a possible expansion of the
Olkiluoto repository underpinned the need for a second reposi-
tory in Finland. To protect their interests, Posiva and its owners
had to specify the umbrella promise.

Specifying the umbrella promise: the dispute over
the promise of national responsibility

In 2007, the newly established energy company Fennovoima ap-
plied for a permit to build a new NPP and therefore needed
to demonstrate that it had a reliable NWM solution. The com-
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pany announced that it would manage its SNF jointly with Po-
siva. In doing so, Fennovoima emphasized national responsibil-
ity, arguing that Posiva had been established to manage all SNF
generated in Finland in a single Finnish repository in Olkiluoto
(Fennovoima 2009, p. 11). Posiva, however, developed a coun-
ter-narrative by invoking the principle of licensee-specific re-
sponsibility — the obligation of each energy company to take
care of its own SNF. Posiva also argued that its owners would
need the limited space in Olkiluoto for future energy production.
It was also unwilling to dig disposal tunnels that would run un-
der the sea or the NPP (Kojo and Oksa 2014 b, p.32.)

The promise of national responsibility has not only under-
pinned the rejection of reprocessing and long-term interim stor-
age as unacceptable NWM solutions, but also helped to consol-
idate the position of nuclear power as a cornerstone of Finnish
energy and climate policy. In its DiP application, Fennovoima
(2009, p. 11) announced that it would develop and implement
SNF disposal together with other Finnish utilities bound by the
nuclear waste management obligations, to improve operational
safety and reduce costs. Fennovoima further noted that the state
could require licensees to cooperate if necessary to ensure the
general welfare of society, as stipulated in the Nuclear Energy Act.

Parliament ratified the DiP for Olkiluoto 3 in 2002 and for
Olkiluoto 4 and Fennovoima’s Hanhikivi 1 in 2010. At the same
time, the government approved Posiva’s application to expand
the final disposal capacity to accommodate SNF from Olkiluoto
3 and 4. The government gave Fennovoima six years to either
agree on final disposal of SNF with TVO and Fortum or launch
an Environmental Impact Assessment (ETA) procedure for its
own repository (Finnish Government 2010, p. 16). Fennovoima’s
EIA program (Fennovoima 2016, pp. 16—17) indicated Eurajoki,
albeit excluding the Olkiluoto site, as the first choice for repos-
itory, and the municipality of Pyhédjoki — the host of its planned
new NPP — as the second option.

The promise of national responsibility failed to coordinate
actions when a new player appeared on the scene. Posiva’s share-
holders, TVO and Fortum, repeatedly indicated that they were
not interested in discussing final disposal with Fennovoima.
They described Posiva as ‘our solution’, and the repository as
designed to receive waste only from its owners’ plants, includ-
ing the possible new Olkiluoto 3 and 4 units — although the state
is the majority owner of Fortum, it did not exercise its steering
power on this issue (Kojo and Oksa 2014 b, p. 18). Posiva explic-
itly ruled out nationalization and sought to strengthen its image
as a private company accountable solely to its owners.

The ministry struggled to force the companies to cooperate
on NWM. Cooperation in the form of know-how and provi-
sion of services came about only after the ministry established
a joint working group with the companies in 2012 (Kojo and
Oksa 2014 b, pp.33-38). Later, in 2016, Posiva’s subsidiary Po-
siva Solutions signed an agreement with Fennovoima on techni-
cal expert services related to site selection (Lehtonen et al. 2021,
p- 135), but Fennovoima was never allowed to participate in Po-
siva’s SNF repository project.
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Stretching the national responsibility to create
business opportunities

Our second case study describes another shift in promise, pro-
voked by recent initiatives that propose to turn NWM into a ma-
jor business opportunity, building on Finland’s reputation as a
pioneer. For example, the former deputy director general of the
International Atomic Energy Agency, Olli Heinonen, proposed
building a few additional repositories in Finland for waste from
abroad to make the country a model for others and reduce the
risks of terrorism and proliferation (Heinonen 2012). To make
this promise a reality, economic visionaries sought to extend
the scope of the promise from national to international respon-
sibility. This, in turn, would require lifting or softening the ban
on waste imports.

For Avalon Energia, a network of repositories would pave the
way for further construction of nuclear power. It predicted that
“public support for nuclear energy skyrockets if the waste issue
is solved” (Nemlander 2019, p.22). Avalon described Finland
as “the best chance for international HLW [high-level waste] re-
positories due to politics, geology, tech and limited time” (Nem-
lander 2019, p.22) but saw permanent geological disposal only
as a step towards the ultimate goal of recycling of HLW, once
the technology would become available.

Like Avalon Energia, the ESF stressed the importance of
waste management in the nuclear technology service packages
(ESF 2021b). The Society’s suggestions aligned with calls from
Finnish Energy, the Finnish energy-sector advocacy group, for a
market-based and technology-neutral approach to NWM from

Nearly half (43 %) opposed final disposal,

and 46 % opposed long-term storage in their neighborhoods.

Two recent corporate initiatives illustrate the transforma-
tion: One launched by the start-up Avalon Energia established
in 2017, and another by the Ecomodernist Society of Finland
(ESF), a pro-nuclear NGO founded in 2015. To legitimize the
promise, which he described in his LinkedIn-profile as safely
disposing of “global high-level nuclear waste in a network of
deep geological repositories in the bedrock of Finland”, Rob-
ert Nemlander argued this would bring economic benefits to
the host municipalities, the company, the government, and so-
ciety at large, but would also help to create a better world for
our children by combating climate change via greater use of
nuclear power (Nemlander 2019, pp. 36-37). Importing waste
would generate profits of some ten billion euros per year, that is,
one trillion euros over the hundred years of the repository oper-
ation; enough to allow Finland to introduce universal basic in-
come. If reprocessed, Nemlander argued on LinkedIn, the im-
ported SNF could “power the entire planet with clean energy
for over 70 years”. Avalon’s action plan highlights gaining pub-
lic support and identifying repository sites as important steps on
the path to Finnish NWM business.

In 2021, the ESF suggested legislation and research and de-
velopment as tools for advancing Finnish NWM exports. The
ESF proposed amending the Nuclear Energy Act to allow trade
in SNF, as this would remove barriers to rational climate solu-
tions and vast export opportunities for Finland in technologies
such as nuclear-powered district heating. In addition, the amend-
ment would help other countries to clean their energy systems,
consolidate Finland’s reputation as a low-carbon country, and
enable Finland to export service packages for the entire nu-
clear energy life cycle including the handling of nuclear waste.
Given Finland’s pioneering role in responsible nuclear waste
management, the change would also be ethically justified (ESF
2021 a).
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small modular reactors (SMRs) to keep the door open for var-
ious disposal options, including reprocessing and SNF export.
“The regulation should enable business in new areas of nuclear
energy” and “guide solutions only to the extent necessary to
ensure safety, security, and non-proliferation” (Finnish Energy
2021, p.5).

Credibility of the promise: NWM of small modular
reactors
A third challenge for the initial promise of national responsibil-
ity stems from the planned SMRs, and local residents’ views on
the options for managing SNF from such reactors. A positive ex-
pectation of citizens regarding SMR waste would be an indica-
tion that promise-building has succeeded in convincing a stake-
holder group that is important for the development of the tech-
nology. Crucially, the decentralized nuclear power production
model entailed in the SMR vision questions the promise of na-
tional responsibility. As nuclear power is increasingly framed as
a key contributor to energy security and combat against climate
change, SMRs have been suggested as a means of decarboniz-
ing district heating, necessary for the cities in the Helsinki Met-
ropolitan area to reach its CO, emission reduction targets. How-
ever, little attention has been paid to the management of nuclear
waste from SMRs — a potential obstacle to the fulfilment of the
SMR promise. Crucially, the option of siting the waste locally
challenges the vision of a centralized national solution. Results
from a resident survey conducted in the Helsinki metropolitan
area in November 2021 reflect the ambiguities, hesitations and
contradictions involved. Indeed, citizen’s opinions were divided,
both on the possible construction of SMRs and on the associated
waste management options (Kojo et al. 2022).

Most respondents expressed reluctance to the idea that SNF
accruing in SMRs should be handled at the local level. Nearly
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half (43 %) opposed final disposal, and 46 % opposed long-term
storage in their neighborhoods.

However, in apparent contradiction with this reluctance to ac-
cept local solutions, 57 % of the respondents agreed that trans-
porting waste generated by SMRs would be dangerous. The pos-
sibility of transnational waste trade faced mixed views: 45 %
opposed the idea of disposing of imported nuclear waste at the
Eurajoki site, while 48 % held a neutral opinion regarding a pos-
sible amendment to the Nuclear Energy Act that would allow
SMR waste to be returned to the producer abroad.> Most re-
spondents (60 %) favored a centralized solution to the final dis-
posal of SMR waste. However, the preferred location of SMR
waste management remained unclear, as half of the residents
were neither clearly in favor nor against disposing of the waste
in Eurajoki, the site of the original ,national solution’.

Conclusions

In the past decades, the promise of national responsibility was a
political statement used to allay fears that nuclear waste would
be imported to Finland (after the country joined the European
Union) and to demonstrate that nuclear waste from new NPP
units would be managed responsibly. In the 1990s, the nuclear
industry still believed that the construction of multinational re-
positories would conflict with the national disposal plan (Nikula
et al. 2012, p.92). Since then, the situation has changed. Some
actors have suggested legislative changes that would allow im-
ports and exports of nuclear waste, generate business opportu-
nities, and diversify the options for managing waste from pos-
sible SMRs.

This article described the gradual transformation, in reac-
tion to changing circumstances, of the umbrella promise that has
underpinned the continuity and legitimacy of nuclear power in
Finland, namely that the country takes care of its own nuclear
waste. Changing policy circumstances and pressure from diverse
involved actors have led to further specification and continuous
disputes over the very nature of the promise of national respon-
sibility, with attempts to redefine this responsibility in interna-
tional rather than national terms. This promise-transformation
work involved, first, the entry of a new player in the field. The
incumbent players were unwilling to accept the new entrant, and
prioritized licensee responsibility for SNF management over a
national centralized repository solution. Second, the transforma-
tion of the business landscape further spurred a move away from
the narrative of a centralized national solution, as the energy in-
dustry, start-ups, and ecomodernists brought to the table visions
in which waste trade and SMRs would open lucrative new busi-
ness opportunities, in the spirit of national interest. Third, the
incipient efforts to bolster the legitimacy and credibility of the

3 In 20176, almost three out of four of Finns disagreed with the statement
“ accept the final disposal of nuclear waste generated abroad in Olkiluoto, if it is
found to be safe”, Aarnio et al. 2017, p.19
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SMR vision in the eyes of the public are reflected in the rela-
tively positive views among local residents concerning possible
SMRs. However, the unresolved issue of how to deal with the
waste from a possible decentralized SMR fleet divides residents’
opinions and forces further changes to the initial version of the
national responsibility promise, built on the vision of central-
ized waste management.

Earlier research on techno-scientific promises have often ei-
ther stressed the role of hype-disappointment cycles (Parandian
et al. 2012) or analyzed the various functions of promises (Van
Lente 2012). Our case studies highlight the need to comple-
ment such analysis of the performative power of a given promise
with more fine-grained studies of the ways in which the initial
promise gets transformed through active transformation work
undertaken by the involved actors, and how policy, innovation,
promises as well as actor behavior and preferences co-evolve. In
current Finnish NWM policy, such transformation efforts im-
ply pressures towards more market-oriented policy approaches.
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Intergenerational justice starts now:
Recognizing future generations
In nuclear waste management

Lucas Schwarz*' ®

Abstract - Intergenerational justice is an inherent component of nu-
clear waste management. By looking at challenges of intergenerational
justice at various stages of the repository siting process, the following
thesis is discussed: Current generations can anticipate notions of in-
tergenerational justice by applying high procedural standards to enable
equitable distribution between generations and thus adequately rec-
ognize the needs of future generations. Applying high standards in this
context means a constantly critical, reflexive, and open process, with-
out bias or selfishness. This requires representative bodies such as the
German Council of the Young Generation (‘Rat der jungen Generation’)
that act as a bridge to future generations.

Intergenerationale Gerechtigkeit beginnt jetzt:
Anerkennung kiinftiger Generationen bei der Entsorgung
radioaktiver Abfalle

Zusammenfassung - Intergenerationale Gerechtigkeit ist ein wesent-
licher Bestandeteil der nuklearen Abfallentsorgung. Anhand von Her-
ausforderungen der intergenerationalen Gerechtigkeit wahrend ver-
schiedener Phasen des Standortauswahlverfahrens und der Endlage-
rung wird die folgende These diskutiert: Heutige Generationen konnen
Vorstellungen von intergenerationaler Gerechtigkeit durch die Anwen-
dung hoher Verfahrensstandards antizipieren, um eine gerechte Vertei-
lung zwischen den Generationen zu ermoglichen und damit Bedurfnisse
kiinftiger Generationen angemessen zu berlicksichtigen. Die Anwen-
dung hoher Standards bedeutet dabei einen konstant kritischen, refle-
xiven und offenen Prozess, ohne Voreingenommenheit und Eigennutz.
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On the importance of intergenerational
justice

Notions of intergenerational justice are inherent to discussions
about nuclear waste management. In Germany, the site selec-
tion process for a high-level nuclear waste (HLW) repository is
ongoing. The target of the process is to find a geological forma-
tion that can guarantee the best possible safety for the disposal
of nuclear waste for one million years. Additionally, the retriev-
ability of nuclear waste shall be possible for 500 years after the
initial deposit.! In comparison: The industrial revolution, which
can be regarded as the foundation of modern-day Europe, took
place around 250 years ago — this societal transformation is un-
matched to this day. Social change takes place in shorter periods
than the decay of nuclear material.

Current generations have to deal with a burden that was im-
posed on them by past generations and find themselves exposed
to past decisions, that they could not (dis)approve. The legal ba-
sis for the site selection process in Germany, the ‘Repository Site

1 In German legislation there is a difference between reversibility and retriev-
ability. Reversibility comprises the planned technical possibility to retrieve HLW
during the operating phase, while retrievability refers to unplanned retrieval
of HLW from a repository, Standortauswahlgesetz (RSS-Act), §2.
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Selection Act’ (RSS-Act, StandAG) determines the “avoidance
of unreasonable burdens and obligations for future generations™?.
Choi and Matsuoka (2020) note that the forwarding of burdens
(and benefits) from generation to generation is unavoidable. Cur-
rent decisions will affect future generations: In the case of nu-
clear waste, this means that current generations will need to find
a suitable repository site and future generations will bear the risk
of a nuclear waste repository, without benefiting, e.g. via ‘cheap’
energy (Shrader-Frechette 2000). As decisions on energy infra-
structure are often determined in a ‘moral vacuum’ (Jenkins et al.
2018), the inclusion of intergenerational justice requires serious
and sincere consideration. Warren (2002) describes, that demo-
cratic inclusion relies on the opportunity of affected actors to in-

translates into the debate around reversibility and enclosure for
an HLW repository (Ott and Semper 2017).

Gosseries (2008) states that intergenerational justice is
achievable if the needs of future generations are not compro-
mised upon by current generations. He argues that the capital
(in its broadest sense; not narrowed down to a purely economic
capital) that a current generation forwards to a future genera-
tion, should not be smaller than the capital that it received from
a past generation. For nuclear waste, current generations have
to deal with a legacy that was inherited from past generations.
Additionally, future generations have to deal with possible con-
sequences of decisions that will (not) be made by current gen-
erations. As current generations are future generations to past

The inclusion of intergenerational justice

requires serious and sincere consideration.

fluence a decision. Reciprocity is not achievable, as future gen-
erations cannot represent themselves personally, but rely on cur-
rent generations to anticipate their needs: A dilemma arises that
needs to be resolved for a nuclear waste repository site to be per-
ceived as just from an intergenerational point of view.

The following thesis will be discussed: Intergenerational jus-
tice can be enabled by setting high standards in the procedure,
distribution, and recognition within the current site selection
process. The qualifier high describes that standards need to be
critical, reflexive, and open for adaptation without bias or self-
ishness. Hence, justice for future generations is intrinsically
linked to justice in current generations. Additionally, I provide
challenges and opportunities for the long-term perspective of in-
tergenerational justice.

State of research

Questions of intergenerational justice typically revolve around
the extent of current generations’ responsibilities (Blowers
2010), whether it is fair to deprive future generations of their
flexibility (Leigh and Dotson 2011), or whether an inclusive
discourse with future generations is possible. Spaemann (2003)
states that merely a fictional dialogue is possible. Hocke (2021)
complements that such a discourse is entirely in the hand of cur-
rent generations, thus revealing a power asymmetry between cur-
rent and future generations. Even in current generations, many
different approaches fit the idea of acting responsibly towards
future generations by either granting flexibility or freedom. This

2 Repository Site Selection Act of 05.05.2017 (BGBL. | p.1074), as last amended
by Article 1, Section 2 of the Act of 07.12.2020 (BGBL. | p.2760). Available online
at https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf (in German),
last accessed on 17.10.2022.
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generations, and the nuclear waste legacy was forwarded, the in-
herent challenge of nuclear waste to notions of justice becomes
apparent.

Liebig and Scheller (2007) attest that not only goods but also
burdens need distribution and that the perception of justice of
such distributions is based on different ideals of justice. None-
theless, unequal distributions between people and generations
require reasoning and explanation (Berger 2004). This is neces-
sary for the repository, as all German HLW shall be stored in a
central repository.

Tremmel (2021) describes two major concerns of intergen-
erational justice as the contradiction between (forgone) welfare
and sovereignty. This is transferable to nuclear waste manage-
ment: Kermisch (2016) provides an overview of different dis-
posal options and differentiates between close and remote fu-
ture generations. She concludes that “non-retrievable geologi-
cal disposal appears to be the most favorable option for remote
future generations” (p. 1809), but shows simultaneously that
close and remote future generations might have different needs
for a repository. The assessment between generations on how
to interact with nuclear waste is therefore subject to temporal
change (Kasperski and Storm 2020). Tremmel (2021) argues
in favor of ‘institutions for future generations.” This can be en-
abled by improving the political representation of children as
links to future generations (Campos 2021). This representation
needs to be understood as a representation of claim rights (Cam-
pos 2019).

Reversibility enables future generations to act flexibly re-
garding nuclear waste management thus granting them sover-
eignty over HLW, whereas enclosure grants a higher degree of
freedom, without the obligation to act and thus to focus on then
prevailing challenges. From another perspective reversibility can
be regarded as a burden, as future generations might have to
deal with HLW; while enclosure can be regarded as an obsta-

https://doi.org/10.14512/tatup.31.3.37


https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf

SPECIAL TOPIC - THE FUTURE OF RADIOACTIVE WASTE DISPOSAL

cle to correcting past decisions. The con-
tradiction between reversibility and en-
closure requires constant evaluation at
fixed times and flexibility regarding the

Aspect

Recognition

Item

Future generations have to be considered
in the siting procedure for a repository.

Reference

Gosseries 2008; Hocke 2021

outcome (Tremmel 2017). From a crit- Reversibility

ical perspective, Okrent (1999, p. 878)

For the sake of future generations, the repository
should be kept open.

Kermisch 2016; Tremmel 2021

raises the question of whether “millions
of dollars spent today to save a relatively

Enclosure

For the sake of future generations, the repository
should be immediately sealed.

Kermisch 2016; Tremmel 2021

few statistical lives thousands of years in

. Timely solution
the future,” although this money could y

A repository must be found quickly, to not burden
future generations.

Rohlig et al. 2017

be used to save more lives in the present,
can be regarded as intergenerationally
just. While this question is fundamental,

Time delays

The process may take longer than planned (a) for
scientific reasons; (b) for participatory reasons.

RSS-Act 2017%;
Leigh and Dotson 2011

it is equally difficult to answer and will
therefore be put aside.

Young generation

Intergenerational justice comprises the inclusion
of the young generation.

Campos 2021, Tremmel 2021

From an environmental justice per-

Compensation
spective, Schlosberg (2004) argues that

The repository community is entitled to generous
financial compensation.

Kunreuther et al. 1990;
Blowers 2010

justice is generally made up of three di-
mensions, namely procedure, distribution,
and recognition. Against this background,

*Repository Site Selection Act of 5% of May 2017 (BGBL I, p.1074), as last amended by Art.1 of the Act
of 7t of December 2020 (BGBL I, p.2760)

intergenerational justice can be regarded
as a part of recognition, with direct im-
plications for procedure and distribution.
In the following, I discuss that intergenerational justice can be
enabled by setting high standards for procedure, distribution,
and recognition within the current site selection process.

Intergenerational justice research often thematizes the di-
lemma or the challenge of reciprocity, representation, or hypo-
thetical wants and needs of future generations. Especially in the
case of nuclear waste management, there is a lack of empiri-
cal insights to assess how claims of intergenerational justice are
manifested. By conducting a quantitative survey that is comple-
mented by qualitative observations, this contribution provides
exploratory insights into how intergenerational justice is per-
ceived in the German site selection process.

Tab.1: Survey items.

Methods

This contribution draws on a quantitative survey carried out
among interested citizens in Germany. The presented notions
of justice were assessed in a survey that was carried out in the
context of the German repository site selection process. 716 re-
spondents were acquired via networking platforms from the on-
going site selection process, political working groups on envi-
ronmental and energy politics, civil society organizations, as
well as interested groups (via Facebook). The respondents were
invited via mail or group post and two reminders to participate
were sent. Additionally, in online events of the German site se-
lection process, respondents were invited via public chat mes-
sages. The anonymous survey covered three dimensions of jus-
tice (procedure, distribution, recognition); adjacent factors such
as trust, power, and emotions; and personal constituents, e.g.
spatial proximity, experiences, and socio-demographics. No-
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Source: author’s own compilation

tions of intergenerational justice were part of six questions (Ta-
ble 1). All items were formulated as statements. Respondents
had to assess on a scale from O (low) to 10 (high) how strongly
they (dis)approve of a statement. Each item is derived from the
indicated sources.

Additionally, qualitative observations (systematic protocols
with categories; Lamnek 2010, pp. 564-565) were carried out
to gain additional insights. The categories for observations were
derived from the RSS-Act. Justice was formulated as an open
category. Observations of intergenerational justice were col-
lected within this category. It was captured how actors in the
site selection process refer to notions of (intergenerational) jus-
tice and future generations. 71 events were observed using sys-
tematic protocols, such as the sub-areas conference, (organiza-
tional) meetings between the events of the sub-areas conference,
and thematic workshops as well as informational events organ-
ized by the German Federal Company for the Disposal of Nu-
clear Waste (‘Bundesgesellschaft fiir Endlagerung’) or by the
Federal Office for the Safety of Nuclear Waste Management
(‘Bundesamt fiir die Sicherheit der nuklearen Entsorgung’). The
findings of the observations were used in addition to the quan-
titative survey results, thus providing an empirical base for in-
terpretation.

Results and discussion

As the meaning of intergenerational justice varies over time and
the progress of nuclear waste disposal, the following section is
structured chronologically: pre-siting decision, siting decision,
and post-siting decision.
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strong

=831

sessments were chosen by the respond-
ents, thus showing that the actual path to
achieve justice for future generations in
this aspect is unclear.

=506

The respondents do not attach any
particular importance to a timely site
decision (@ = 6.45, SD = 2.99). De-

=514 lays due to scientific reasons (¢ = 8.34,

strength of approval

SD = 2.20) are more strongly approved,
than delays due to participatory reasons
(@ =777, SD =2.58). This result is ob-

weak

servable in the site selection process as
well: Whereas in the ‘Sub-areas Confer-
ence’ (February-August 2021) many dis-

Inclusion of Future Generations Enclosure

cussions revolved around how and when
citizens can participate in the process,

Reversibility

Fig.1: Statements regarding future generations.

Pre-siting decision

The consideration of future generations is apparent since the
initiation of the current site selection process: The ‘Reposi-
tory Commission’ wanted to achieve the least possible burden
for future generations but at the same time to enable reversibil-
ity and retrievability (Rohlig et al. 2017). In the RSS-Act three
time horizons are defined: (1) a repository site shall be found
by 2031; (2) retrievability shall be possible for up to 500 years
after enclosure; (3) nuclear waste has to be safely encapsulated
for one million years®. Most actors assume that the first date is
utopian and lately the Federal Company for the Disposal of Nu-
clear Waste has issued a statement that the repository will prob-
ably be found between 2046 and 2068 at the earliest.# Usually,
discussions revolve around the ‘one million years,” a humanly
unimaginable time. The second period of 500 years is rarely the-
matized. Most actors focus on contemporary events, such as the
conflict in Ukraine that strongly influences how people perceive
the necessity to deal with nuclear waste (Brunnengriaber 2022).
Some actors call for a faster process while others emphasize the
short-termism of societal events and insist on a solid scientific
base for the site selection. Rohlig and Eckhardt (2017) insist that
such ephemeral trends should not influence the safety or scien-
tific base of the site selection.

Generally, the respondents approve that the wants and needs
of future generations have to be considered in the site selection
process (@ =8.31, SD =2.71). This general approval is manifold
in its implications. There is no clear tendency whether enclo-
sure () =5.06, SD = 3.42) or reversibility (@ =5.14, SD =3.39)
is regarded as intergenerationally just. For both options all as

3 StandAG, §1(2,4,5).

4 The statement is available here: https://www.base.bund.de/SharedDocs/
Kurzmeldungen/BASE/DE/2022/zeitplan-endlagersuche.html;jsessionid=3EF4ADO
6D83CCD5356C3AF7FD3457A8C.2_cid382 or here https://www.bge.de/de/aktuelles/
meldungen-und-pressemitteilungen/meldung/news/2022/11/bge-tritt-in-die-
diskussion-ueber-den-zeitplan-bei-der-endlagersuche-ein/.
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the last participatory conference — the
‘Repository Siting Forum’ (May 2022) —
strongly revolved around methodolog-
ical questions. An important development regarding intergen-
erational justice is the (bottom-up) foundation of the ‘Council
of the Young Generation’ which aims to involve young partici-
pants in the site selection process. The council members argue
that young people will actually experience the implementation
of the repository and are therefore affected more strongly. Such
institutions can help to build a bridge to the next generations if
carried out constantly throughout the process (Campos 2021).
This development provides an example of how procedural jus-
tice in the current process contributes to intergenerational justice
in the future. The inclusion of younger generations is assessed
positively by the respondents (@ =7.28, SD = 3.12). Such devel-
opments aim at long-term inclusion.

Through the establishment of the ‘Council of the Young Gen-
eration’, procedural justice has the potential to keep the proce-
dure on a just path, exemplarily against short-termism or soci-
etal shocks. By applying high procedural (and scientific) stand-
ards, if society is accepted as a corrective of the site selection
process, a responsible foundation for future generations can be
laid. This requires continuity, as well as a flat (non-hierarchical)
power relation between all involved actors (Schwarz et al. 2021).

Siting decision

The siting decision in Germany will be accompanied by a site
agreement that comprises the definition of compensation for the
affected host community. Kunreuther et al. (1990) have shown in
the case of the U.S. that compensations can only work when the
affected population has been able to convince itself that compen-
sations do not function as bribes and that the process has a sci-
entific basis. Lehtonen (2021) describes the kind of compensa-
tions that were carried out in the Finnish case; e.g. a senior resi-
dence, credits for an ice stadium, and economic development. In
Switzerland, compensations are intended for the sustainable de-
velopment of the host region and comprise 500 million CHF for
a high-level waste repository site (Steinebrunner 2019).
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Compensations can be designed differently, which directly
influences intergenerational justice. The need to compensate the
host community is slightly approved (@ =6.99, SD = 3.00), but
its implementation is contested: According to observational in-
sights, actors of the anti-nuclear movement argue that compen-
sations are necessary, but timing is crucial to avoid misuse of
the mechanism. Compensations shall function as a mechanism
to additionally develop a region that took responsibility for a na-
tional task. The height and mode of compensation cannot be part
of the discussion before the site decision but only after the deci-
sion has been made. This only works if the participatory process
is regarded as trustworthy (Seidl et al. 2013) and if compensa-

2002, p. N/A). To communicate with future generations, differ-
ent semiotic warning signs are considered.

Figure 2 symbolizes ideas to mark the repository site by re-
pelling instead of attracting. The most prominent example is the
‘Landscape of Thornes’ (E) which “conveys a menacing aura of
danger through its stylized inelegance and a repudiation of high-
tech origins” (Bryan-Wilson 2002, p. N/A). Although the repos-
itory is a deep-geological structure, such a monument would be
above-ground, thus effectively changing a landscape for the du-
ration of its existence.

From an intergenerational perspective, such measures are
imaginable, but their assessment of justice is ambiguous. The

Nuclear waste knowledge preservation, e.g. by an atomic order

or priesthood, seems necessary, but any entity made up of people

can potentially be corrupted or destroyed.

tions are not used as an incentive for structurally or financially
weaker municipalities. Distributive justice for future generations
can be achieved if externalities do not influence the siting deci-
sion. Exemplarily, the East German politician Kai Emanuel ar-
gues that structural change cannot end in a final repository in the
East of Germany (NSDO 2020). A citizen forum on compensa-
tion might help to include the needs of future generations by in-
cluding the Council of the Young Generation.

Post-siting decision

Most currently living generations will not live to see the Ger-
man repository. Scholars and state actors deal with the heritage
of a nuclear waste repository. Heritage research deals with how
people in the future can be warned of a repository site when the
memory of its location will be lost. Kermisch (2016) estimates
that such memory loss will happen approximately 500 years af-
ter closure. Questions of responsibility

during this phase are rarely discussed in

‘Landscape of Thorns’ can be compared to ancient (from a cur-
rent perspective) burial places that were intruded upon by West-
erners. Danesi (2022) describes that warning signs change over
time. They should therefore be re-designed constantly to ensure
the repository’s integrity from human intrusion. This constant
attention poses challenges to intergenerational justice, nuclear
waste knowledge preservation, e.g. by an atomic order or priest-
hood, seems necessary, but any entity made up of people can po-
tentially be corrupted or destroyed. Such a project is already im-
agined in fictional novels (Hug 2021).

A monument is neutral but since there is no immediate threat
from a repository, the question remains whether it only burns en-
tire landscapes and creates emotional relations. Such questions
can be answered by current generations, but need re-evaluation
by future generations to guarantee future applicability. There-
fore, intergenerational justice is — again — intertwined with jus-

the ongoing site selection process. In con- [,
trast to this, different risks of accidentally
causing damage to the repository have
been discussed, such as accidents while
drilling for geothermal energy or salt cav-
erns. Such risks are — again — hypotheti-
cal, but taking precautions today is one

way of considering the needs of future
generations. One component of intergen-
erational justice is the safety of the repos-
itory from geological and human activi-
ties. While geological dangers will be ad-
dressed within the site selection process,
human intrusion “poses the only real dan-

ger to [a] site’s integrity” (Bryan-Wilson
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Fig.2: Monuments to prevent human intrusion into the repository.

Source: Bryan-Wilson 2002
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tice in current generations. As potential problems do not need to
stem directly from the deep-geological repository site the ques-
tions of the monument’s location additionally requires consider-
ation — alongside its implications for distributive justice in cur-
rent and future generations.

Conclusion

The contradiction between enclosure and reversibility or phrased
differently between (forgone) welfare and sovereignty (Tremmel
2021) is at the core of intergenerational justice for an HLW re-
pository. The survey has shown that the respondents generally
approve of including the needs of future generations in the site
selection, but the actual implementation is contested. Following
the findings of Campos (2021), first positive developments re-
garding intergenerational justice are observable in Germany, es-
pecially by the foundation of the Council of the Young Gener-
ation. Such an institution can help bridge the gap between cur-
rent and future generations but requires constant participation
and interest from young(er) participants. This is important as the
council can embody a proxy for the abstract concept of future
generations. By installing such a representative body, reasoning
and explanations for unequal burdens can be critically discussed
and improved (Berger 2004).

Bridging mechanisms and institutions are necessary: as Ker-
misch (2016) described how distant future generations might fa-
vor a certain type of repository, her assessment is based on cer-
tain assumptions made from a current point of view. Re-evalua-
tion is necessary until a final decision needs to be made. Some
paternalism of then-current generations toward future genera-
tions is inevitable, as future generations are affected by both in-
decision and actual decisions. By setting high standards for the
site selection procedure, distribution, and recognition, current
generations can enable a solid basis for future generations. As
high standards comprise criticalness, reflexiveness, and open-
ness for adaptation without bias or selfishness (derived from jus-
tice literature), they are subject to constant evaluation through-
out the site selection process.

In this context, it is necessary to establish the Council of the
Young Generation as a constant part of the site selection proce-
dure. This council can act as a corrective and a reminder of the
impact on and needs of future generations, as well as a proxy for
their sovereignty in the site selection process for an HLW repos-
itory. This is necessary as current generations cannot solve this
challenge alone, due to the longevity of HLW.

Whenever intergenerational justice is envisioned, it lays the
groundwork for how other dimensions of justice will be ap-
proached in the future by people who have never benefited from
nuclear energy but may have to deal with nuclear waste deci-
sions. Such decisions will have to be made, especially if a flexi-
ble solution for a nuclear waste repository is chosen in the com-
ing years (e.g., repository with retrievability or aboveground
long-term storage). To achieve intergenerational justice, cur-
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rent generations must lay the groundwork by implementing
a procedurally fair process with an equitable distributional
outcome by recognizing the potential needs of future genera-
tions.
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Citizen participation in the long-term
process of high-level radioactive
waste disposal: Future tasks and adequate
forms of participation

Rosa Sierra*", Konrad Ott' ®

Abstract - The central importance of public participation in the search
for a repository site for high-level radioactive waste is already recog-
nized both in Germany and in other countries. In this paper, we argue
that public participation will have to play a role after site selection as
well, especially in the political and sociotechnical decisions in the next
stages of the final disposal process. The form of citizen participation
should correspond to the specific tasks and follow the principles of
safety and justice. In order to show in which cases these principles ap-
ply and which form of participation would then be appropriate, we ana-
lyze three aspects of participation (co-determination, co-design, and
involvement) and look at two cases: the decision on the sealing of the
repository and the design of compensations.

Biirgerbeteiligung im langfristigen Endlagerungsprozess:
Kiinftige Aufgaben und angemessene Beteiligungsformen

Zusammenfassung - Die zentrale Bedeutung der Offentlichkeitsbetei-
ligung bei der Standortsuche fir ein Endlager flir hochradioaktive Ab-
falle ist sowohl in Deutschland als auch in anderen Landern bereits an-
erkannt. Wir vertreten in diesem Beitrag die These, dass Blirgerbetei-
ligung auch nach der Standortentscheidung eine Rolle spielen sollte,
insbesondere bei den politischen und soziotechnischen Entscheidun-
gen in den ndchsten Etappen des Endlagerungsprozesses. Die Form der
Burgerbeteiligung sollte den konkreten Aufgaben entsprechen und auf
den Prinzipien Sicherheit und Gerechtigkeit beruhen. Um zu zeigen, in
welchen Fallen diese Prinzipien Anwendung finden und welche Betei-
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ligungsform dann angemessen ist, analysieren wir drei Aspekte von Be-
teiligung (Mitbestimmung, Mitgestaltung und Mitwirkung) und betrach-
ten dazu zwei Fdlle: die Entscheidung liber den Verschluss des Endlager-
bergwerks und die Kompensationsmafsnahmen.

Keywords - participation, high-level radioactive waste, compensation,
justice, safety

This article is part of the Special topic “The future of high-level radio-
active waste disposal: What are the developments and challenges af-
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On the adequacy of participation
techniques

Public participation in the long-term process of final disposal of
high-level radioactive waste (HLW) has been already explored:

concerning its type and extent in accordance to the purpose of the

involvement and the stage in the decision-making process (Kriitli

et al. 2010), exploring the requirement of a learning process and

its implications for the institutional actors involved (Brohmann

etal. 2021) and considering particular requirements for a success-
ful long-term governance, like place-attachment of the people at

the repository site (Mbah and Kuppler 2021). In order to assess

the role and modes of participation in the stages of the process

after the site selection, our analysis mainly relies on the chal-
lenges posed by the characteristics of the problem itself. As Kam-
lage et al. (2019) argue, the ambitious participatory approach in

the current search for a repository site in Germany emerged as

a response to challenges posed not only by the failed attempt at

Gorleben, but also due to the characteristics of the problem of
radioactive waste disposal and its governance system.
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The final disposal of radioactive waste is a complex and
highly contested sociotechnical problem (Brunnengriber 2016;
Ramana 2019). Its solution does not arise from a scientific or
technical point of view alone. It also requires the involvement
of different societal actors (Rohlig 2022; Brunnengriber and Di
Nucci 2019; see also Skorupinski and Ott 2000) whose knowl-
edge, interests and values are at stake. It also involves a polit-
ical decision-making process since science alone cannot iden-
tify the single very best site. Political decisions in a democratic
system, on its turn, require citizen participation at different lev-
els if citizens are expected to endorse them and to identify with
corresponding policies (Lafont 2020).

ities, think tanks, and representatives from science, trade-un-
ions, churches etc. are involved in deliberative settings (Ott 2014,
p-225). Through participatory formats, citizens can take an ac-
tive role within this intermediate zone. Such role is additional to
the formally regulated options of political engagement either in
civil society or by voting at elections. It is also additional to the
governance processes within the core of the political system that
involve local and federal authorities. This additionality must be
taken into account when considering the appropriateness of for-
mats. Participation enriches the role of citizenship in the inter-
mediate zone, apart from the role of citizenship in civil society
and as a voting electorate. Furthermore, participation may have

It is easy to claim and hard to refute that participation is inadequate

if the underlying concept of adequacy remains undefined.

Under the general agreement that there should be public par-
ticipation, there still may be disagreement between participants
and process-owners (Kriitli et al. 2010, p. 863) about the modes
and forms that are (in)adequate at different stages of the disposal
process. In the present stage, strong disagreement has led to pro-
test and withdrawal from the process in Germany (Boettcher
et al. 2021; Themann et al. 2021). To determine which form is
‘adequate’ is, however, wicked; it is easy to claim and hard to re-
fute that participation is inadequate if the underlying concept of
adequacy remains undefined.

The dynamic-functional approach assesses the adequacy
of participation techniques based on a typology of participa-
tion forms and the requirements at different stages of the deci-
sion-making process (Kriitli et al. 2010). In our contribution, we
consider that additionally the adequacy-relation should be spec-
ified as well. To that end, we first examine different aspects of
participation and then illustrate the idea of adequacy on the ba-
sis of two future tasks within the process of final disposal.

Three forms of participation

Our approach to participation follows a theory of deliberative
democracy (Habermas 1992) as it has been specified in the
concept of “environmental deliberative democracy” (Ott 2014,
p-291) and the “participatory conception of deliberative democ-
racy” (Lafont 2020, p. 7). Both concepts offer important distinc-
tions for situating the kind of participation that we want to stress
in democratic decision-making processes.

Following Habermas, the concept of environmental deliber-
ative democracy distinguishes between a) the core of the polit-
ical system that has sufficient democratic input-legitimacy to
make collective decisions with long-term consequences, b) a
reasoning civil society, and c) an intermediate deliberative zone.
Within this zone, committees, boards, academies, state author-
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some intrinsic value, but it has to be embedded in democratic
ways of problem solving and not just be ‘maximized’ without
further considerations.

From the point of view of participatory deliberative democ-
racy, participation in decision-making processes corresponds to
the capacity of citizens to effectively shape the policies to which
they are subject so they can endorse them as their own (Lafont
2020, p.2). The key aspect of participation is its contribution
to the “macro-deliberative processes of opinion- and will-for-
mation in the broader public sphere” (Lafont 2020, p.31). The
distinction between deliberation processes at the macro level,
on the one hand, and deliberation at the micro and local lev-
els, on the other hand, characterizes the concept of participa-
tion: Public participation in macro-deliberative processes is an
essential component of the democratic ideal of self-government,
the idea that citizens shape the policies to which they are sub-
ject. The aim at this level is maximal inclusion in deliberation.
Approaches to participation at the other two levels have other
purposes in mind: Improving the quality of micro-level deliber-
ations, e.g., through participation in mini-publics, and strength-
ening problem-solving capacity at the local level through citizen
participation (Lafont 2020, pp.31-32).

In an analysis of fair democratic processes, two aspects of
participation have been distinguished: participation as the great-
est possible involvement of affected parties in a discussion and
participation as the possibility of contesting and shaping the
discussion agenda (Benhabib 2016, p. 213). If participation is
a necessary condition for a fair process in the siting of radioac-
tive and other types of repositories (Young 1983; English 1991),
then Benhabib’s distinction applies: One should have broad
participation and participants should be entitled to shape the
agenda. Sometimes it has been claimed that participation also
should include final decision and veto power. Research on site
selection processes shows, however, that participation as deci-
sion power is not seen by stakeholders as a necessary condition

TATuP - Zeitschrift fiir Technikfolgenabschétzung in Theorie und Praxis (2022) 31/3: 44-50




SPECIAL TOPIC - THE FUTURE OF RADIOACTIVE WASTE DISPOSAL

for a fair procedure. Decision-making power is less important
than transparency and access to information, as the selection
process for a repository in Switzerland shows (Kriitli et al. 2015,
pp- 135-136). In the broader context of procedural justice, par-
ticipation has been understood as “voice,” i.e. as the possibil-
ity of presenting one’s point of view within a decision-making
process (Meyerson et al. 2021, p.5) sometimes with the expec-
tation of influencing the outcome (Schmidt 2018, p. 175). This
last aspect is also stressed in the participatory approach of de-
liberative democracy (Lafont 2020, p.32).

We want to complement the previous outline with a result
from an interdisciplinary discussion on participatory aspects of
procedural justice held at the workshop ‘Ein faires und inklus-
ives Verfahren?’. The workshop is part of the project Transdis-
ciplinary Research on High-Level Radioactive Waste Manage-
ment in Germany (TRANSENS) and took place at the Univer-
sity of Kiel in November 2021. The discussion on procedural
justice was structured through the dialogue method ‘Open Space
Dialogue’. In the discussion, three German terms were associ-
ated with the meaning of participation. The result was the spec-
ification of the terms with reference to three elements in deci-
sion-making: preparation, process and outcome. However, unlike
the ‘ladder’ conception of citizen participation (Arnstein 1969),
the specification does not stress the higher or lesser degree of par-
ticipants’ decision power, but rather point out their involvement
with respect to the (decision-making) process, its outcome and its
preparation. This specification allows us to link the definitions
presented above with those elements, making the following dis-
tinctions more suitable for our analysis of adequate participation
forms in decision-making in the German final disposal process:

,To have a say’ (‘mitbestimmen’) is ambiguous, as it might
refer to having real decision and veto power or just having the
entitlement to present arguments in order to create an influence
on the decision. In German language ‘bestimmen’ implies a ca-
pacity to decide as in, e.g., ‘Hier bestimme ich!‘. A way to re-
solve this semantic ambiguity is by drawing a distinction be-
tween a strong and a weak version. In the strong version, ‘hav-
ing a say‘ refers to the decision outcome and implies decision
power (Young 1983, English 1991). In the weak version, it refers
to the decision-making process and just means a real chance to
present one’s arguments in a deliberative setting, being close to
the conception of participation as ‘voice’ (Meyerson et al. 2021).

,To jointly shape® (‘mitgestalten) refers to the deliberative
decision-making process and not to the decision outcome, like
in the weak sense of ‘having a say‘. It can be defined as taking
up a point (an opinion, a statement or an argument) and reflect-
ing upon it, in order to obtain something shared from it. Jointly
shape means, thus, to reflect upon arguments being made in or-
der to proceed to a commonly shared decision. In its delibera-
tive sense, to jointly shape is similar to the understanding of par-
ticipation in participatory deliberative democracy (Lafont 2021).
Going beyond this understanding, it entails formal involvement
in the decision-making process, not only the deliberation pro-
cesses in the public sphere.
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,Being involved* (‘mitwirken ) refers, as in the case of jointly
shaping, to the deliberations within the intermediate zone prior
to the decision-making process and not to the decision outcome.
Unlike jointly shaping, it does not entail formal involvement in
decision-making, but rather involvement in the preparation of
the decision-making process in formal and informal deliberation
processes (“Entscheidungsvorbereitung”; Ott 2014, p.296). It is
discursive involvement in processes of finding solutions within
the intermediate zone.

Participation in the stages after
the site selection: two future tasks

As mentioned earlier, there are several approaches to evaluating
the role and form of citizen participation in the long-term pro-
cess of radioactive waste disposal. We agree with Kriitli et al.
(2010, pp. 863, 865) on the importance of examining the ade-
quate ‘type and extent’ of participation for each stage of a de-
cision-making process and considering the ‘issue at hand’, in-
stead of just aiming for maximum inclusion. The modes of par-
ticipation in future stages of the final disposal in Germany (KLA
2016, p.252) will thus correspond to the particular tasks in a
given stage. We now explore the task of compensating for possi-
ble harms and burdens during construction and operation (stages
two and three) and the task of sealing the repository (stage five).

Decision on compensatory measures

After deciding on the location, the host community is selected
as the one that lives at the site with the “best possible safety”. If
an adverse impact would affect the safety of the repository, im-
mediate action would be taken to restore a safe condition. The
case for compensation, however, remains even if the site is safe
in technical terms. It supposes that local people are negatively
affected by the overall process of constructing and governing a
repository, or by its mere presence. This includes, e.g., noise,
property damage, all kinds of political trouble, or bad reputa-
tion for the host community. Thus, the damages and burdens to
be compensated do not include the risks of radioactive contam-
ination, but only noise and property issues in terms of civil law
and property law.

Negative impacts on the economy, the development perspec-
tives and the quality of life of the population will be also com-
pensated. In the siting process in Switzerland compensations
(‘Kompensationen’) are carefully distinguished from payments
(‘Abgeltungen’) that will be negotiated between the repository
host community and the responsible for waste disposal as rec-
ognition for contributing to solve a national problem (BFE 2017,

p-3).

1 Repository Site Selection Act of 05.05.2017 (BGBL. | p.1074), as last amended
by Article 1, Section 2 of the Act of 07.12.2020 (BGBL. | p.2760). Available online at
https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf (in German), last
accessed on 17.10.2022. Cited below as StandAG.
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In the German case, such a distinction is implied, but there is
not yet a defined term for the benefits that will be part of the Site
Agreement. In the ongoing search for the repository site, it is
planned to analyze which impacts a repository could have in the
potential host communities that will be proposed in phase three
of stage one for underground exploration. The socioeconomic
potentials analysis will then offer a basis for the Site Agreement?.
There, a plan for regional development to offset possible nega-
tive impacts on the host community should be already included.

A series of questions have to be specified concerning com-
pensation measures, e.g., what exactly will be offered to whom
and for how long. Defining which persons exactly count as being

measures refer, in this sense, to novel kinds of prosperity and
quality of lives at a site. At the workshop we took a first step to-
wards developing compensation models: Two separate groups
worked on basic aspects of compensations using the first two
steps of ‘Soft Systems Methodology’. Both groups included re-
searchers, stakeholders and citizens. The results are still being
assessed, but we want to stress here the relevance of the exer-
cise: through work group, participants gained a more differen-
tiated insight on basic aspects besides the type of burdens, e.g.,
the affected parties, the responsible parties, the possible ways of
offsetting the burdens as well as possible limits or restrictions
to this offsetting. Preliminary results show that from the partici-

The damages and burdens to be compensated include not only

the risks of radioactive contamination, but also noise and property issues.

affected is not a simple matter since any definition will be arbi-
trary. Shall only persons in the host community count as being af-
fected or also those in its surroundings? Should political units or
mere distance to site be decisive? However this might be decided,
the appropriate form of citizen participation in the case of deter-
mining what will be offered and how it will be used is the grant-
ing of decision power to those being affected. The argument re-
lies on the notion of fair compensation itself. If a claim for com-
pensation has been accepted, and if there are different options to
fulfill this claim (money, resettlement, infrastructures etc.), and
if the general principles of participation and deliberative setting
(‘jointly shape®) are taken seriously in cases of compensatory jus-
tice, then it follows that the burden bearers should decide which
compensation they prefer. If a burden X shall be compensated
by either A, B, or C, and if A, B, and C are equally costly for the
compensatory agency, and if the burden bearer prefers A over B
and C, there are no reasons why the agency which takes the re-
sponsibility for the burden, should be entitled to decide against
the preference of the burden bearer. From the perspective of the
burden bearers, B and C would count as ‘under-compensation.*
For political reasons, there could be protests if a non-preferred
option is forced on people affected by the burden.

At the transdisciplinary workshop ‘Finanzieller Ausgleich fiir
ein Atommiill-Endlager’, held in Karlsruhe, Germany from 06
to 08 May 2022, we have proposed to engage citizens in discus-
sions concerning compensations by means of the evaluation of
compensation models and the development of new models on
this basis. Beside the traditional models of direct payments or
infrastructure development, the models of social or community
benefits (Richardson 2010, p.5; Lehtonen and Kojo 2019), the
added value approach (NEA 2015, Kojo and Richardson 2019)
and “postmaterialistic offers” (Ott and Riemann 2018, p. 54)
appear as more suitable for developed regions. Compensation

2 StandAG §16, see also §10 (4).
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pant perspective the concept of ‘offsetting* and its possible lim-
its need special attention. Compensation measures that really
improve the situation in the host community of a repository have
thus to include the perspective of that community.

Repository sealing
Once the radioactive waste has been stored in a geological for-
mation, a decision should be made among finally sealing the re-
pository, keeping it accessible, or retrieving the waste. Although
we cannot foresee how future generations will decide at the turn
to the next century, a basic combination of positions can be out-
lined. We simplify the case by taking only the option ‘sealing,*
and the positions ‘in favor® or ‘against’. We further consider
three groups of actors: people living in the host community, the
nation-wide population, and the Parliament. Of the three pos-
sible scenarios, 1. a consensus (or broad majority) in favor of
sealing the repository, 2. a consensus (or broad majority) against
sealing, or 3. no consensus, i.e., disagreement on the matter, we
assume that 3. is likely. Thus, we assume that the details of re-
positories will be as contentious in the future as they are today.
Similar to Eckhardt (2021, p.22), we assume in our analy-
sis that predominant values in present day Germany will not be
fundamentally different in the long-term. For sure, a weakening
of the democratic system cannot be fully excluded, but if a func-
tioning democracy still exists in Germany in the moment of the
decision to sealing or not, it can be assumed that learning in-
stitutions could adapt or be transformed according to changing
values, which could be still negotiated in democratic processes
of public opinion and will formation and transformation. Thus,
assuming that there will be democratic structures in situation 3,
the question will be who gets the authority to decide and who
should take costs and liability to govern an un-sealed reposi-
tory. In its final report, the commission states that, from today’s
point of view, the decision cannot be in the hands of the opera-
tor and the licensing authority, but must again be taken by Par-
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liament, as is the case in the present siting decision (KLA 2016,
p-270). The issue at stake speaks in favor of this assessment: In
the case of repository sealing, considerations about safety and
justice are both relevant. Assuming that the future world could
be full of problems (the effects of climate change, a war near the
repository site), it seems imperative to free future people from
the risks and burdens of managing an accessible repository (Ott
2020, pp. 180-181). At the same time, making the repository in-
accessible seems to violate their right to decide, i. e., would im-
pose the decision of the then-living over future people and re-
strict their freedom of action (Ott 2020, p. 183; Riemann 2017,
p. 164). The decision-making power should then be entrusted to
an institution that is capable of legitimately balancing the var-
ious interests. Assuming democratic nation states in the future,
we cannot envisage a better institution than freely elected parlia-
ments. Local actors will not be able to decide on behalf of the
entire citizenry, and a nationwide plebiscite in its present form
is not compatible with the basic law.

Nation-wide, the public should be involved in the deliberative
preparation of the decision-making process. For this purpose,
they could profit from an ongoing discourse on HLW manage-
ment if the knowledge base is maintained (for a present exam-
ple see Rohlig 2022). In this way, the tasks and responsibil-
ities, advantages and disadvantages of an open repository can
be part of the public opinion formation. The mode of partici-
pation for the local citizens should be, however, more than just
being involved. Local authorities at the host community should
have formal access to the hearings concerning the sealing, giving
the local citizens the possibility of shaping the decision-mak-
ing process. Local interests/values must be considered not only
in the search for a site but also in the case of sealing because
they would probably change after the repository is built. In both
cases, local interests and public interests should be balanced,
and local authorities can be a “connecting link” between the
national authorities and the local citizens (Mbah and Kuppler
2021, pp.433-435).

The adequacy-relation between tasks
and participation forms

Citizen participation will have to play a central role in further
stages of the process after the site selection. In addition to ‘voice*
and ‘vote,* a participatory interpretation of deliberative democ-
racy stresses the importance of involving citizens in deliberative
settings within the intermediate zone between political power
and civil society. This holds true for the complex and highly con-
tested process of HLW disposal in particular. Relying on the two
cases above, we can now specify the idea of adequacy of partic-
ipation forms according to the principles of justice and safety:
For a task or problem that implies only or primarily justice
aspects, like compensation of negative impacts, the adequate
form of participation is granting the affected parties real deci-
sion power. Different actors, including scientists and stakehold-

TATuP - Zeitschrift fiir Technikfolgenabschétzung in Theorie und Praxis (2022) 31/3: 44-50

ers, may jointly work on novel compensatory models, but af-
fected parties should finally decide which compensatory options
they prefer and how to spend the means.

For a task or problem that concerns both safety and justice as-
pects, in which safety and security are given priority, citizen par-
ticipation without decision power is appropriate. This holds true
for the case of sealing the repository. The extent of influence
should be greater than mere ‘involvement,” but not so strong as
veto-power, especially if this is granted to particular groups, e.g.,
some minority groups in the future favoring a ‘rolling steward-
ship’ concept of long-term governance. Citizen participation in
the form of ‘jointly shaping’ the decision-making process is, in
this case, the adequate form.

Cases that concern primarily safety issues, e.g., container
technologies, need to be analyzed in order to assess the appropri-
ate participation mode. According to Kriitli et al. (2010, pp.870—
871), decisions on safety issues would rely on experts and allow
a lesser degree of public participation, although some ‘active’
forms of participation as ‘public reviewing’ could still prove
fruitful. The peculiar societal dialectics between ‘risk’ and ‘dan-
ger’ (Luhmann 1991) give a strong risk-theoretical reason why
persons who feel endangered should not decide if stakes are
high, but should put pressure on experts that safety and security
be optimized in given safety cases. To do that, the intermediate
deliberative zone and thus the mode of ‘being involved without
decision power’ would be the appropriate one. It is also proba-
ble that concepts of safety change over time. For integration of
new concepts in long-term final disposal governance (Mbah and
Kupler 2021, pp.417-418), citizen involvement in the interme-
diate zone would be adequate.

Further elaboration should also allow to identify demands for
participation which are inadequate. Making the adequacy-rela-
tion between participation modes and tasks more transparent is
important for two reasons: first, a missing or unclearly defined
adequacy-relation could be a source for many kinds of criticism,
protest, and failure. Second, and more important, a clear adequa-
cy-relation might be an alternative to mere demands for ‘more
participation’. Maximizing participation might come at the ex-
pense of legitimate state’s power to act and to find a solution be-
ing acceptable to the entire citizenry.

Even with a transparent adequacy condition there still are
other risks within participation that emerge if agents adopt a
strategic attitude within deliberative settings. Participation can
be strategically misused by groups which take a primary interest
in de-legitimizing the state. There can be hidden agendas being
pursued in participatory formats. There might be kinds of exces-
sive participation with much political rhetoric, but without de-
liberative content. We regard it important to mention these risks
of failure, but it would take another article to analyze them in de-
tail from a discourse-ethical perspective. Making adequacy-re-
lations between tasks and formats more transparent might still
improve participation policies in general and, hopefully, even
within the site selection process in particular and specifically
after site selection in Germany.
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ob die Forschung von Elinor Ostrom zur Commons Governance neue
Deutungsmoglichkeiten in Bezug auf derzeitige Institutionalisierungs-
prozesse im Verfahren der Standortsuche und generell fur den Um-
gang mit hochradioaktiven Abfallen eroffnen kann. Basierend auf teil-
nehmenden Beobachtungen werden Hypothesen entwickelt, inwieweit
dabei Logiken des Commoning verfolgt werden und erste Ergebnisse
prasentiert.
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New ways of collective action

Abstract - This article addresses the question of whether Elinor Os-
trom’s research on commons governance can open up hew interpretive
possibilities with regard to current institutionalization processes in the
site selection process and for dealing with high-level radioactive waste
in general. Based on participatory observations, hypotheses are devel-
oped as to what extent logics of commoning are pursued, and prelimi-
nary results are presented.

Keywords - nuclear waste governance, commoning, collective action,
self-organization

This article is part of the Special topic “The future of high-level radio-
active waste disposal: What are the developments and challenges af-
ter site selection?,” edited by U.Smeddinck, A. Eckhardt and S. Kuppler.
https://doi.org/10.14512/tatup.31.3.10

* Corresponding author: d.themann@fu-berlin.de
1 Forschungszentrum fiir Nachhaltigkeit, Freie Universitat Berlin, Berlin, DE

© 2022 by the authors; licensee oekom. This Open Access article is licensed
5 under a Creative Commons Attribution 4.0 International License (CC BY).
https://doi.org/1014512 /tatup.31.3.51

Recieved: Jun. 18, 2022; revised version accepted: Oct. 21, 2022;
published online: Dec.16, 2022 (peer review)

OPEN (3 ACCESS

Einleitung

Hochradioaktive Abfille stellen eine Ewigkeitslast dar (Brunnen-
griber 2019). Eine solche Last verbleibt oftmals als eine Art ,,un-
beabsichtigte Offentlichkeit* (inadvertent publicness) (Kaul 2012,
S.49) in staatlicher Verantwortung. Die Privatwirtschaft hat hohe
Gewinne mit der Kernenergie erwirtschaftet, doch die Risiken
und unbeantworteten Fragen des Umgangs mit den Abféllen wur-
den an den Staat und damit die Offentlichkeit iibergeben. Sie
konnen als ,,negatives Gut™ (Ott 2020, S. 174) oder ,public bad*
(Schulz 2016; Brunnengriber und Mez 2014) betrachtet werden,
also eine Art offentliches , Ungut‘. Diese Konzipierung weist auf
ein Governance-Konzept hin, das bisher kaum Eingang in die
Debatte des Umgangs mit hochradioaktiven Abfillen gefunden
hat, dessen Potenzial aber fiir die angesprochenen , Ungiiter* zu
ergriinden ist: die Commons Governance (Ostrom 2013). Diese
beschreibt Wege kollektiven Handelns jenseits rein staatlicher
Verwaltung oder marktwirtschaftlicher Zugiinge, um Gemein-
giiter oder offentliche Giiter zu produzieren und zu verwalten.

Risiken und unbeantwortete Fragen
des Umgangs mit den Abfiillen
wurden an den Staat und damit die
Offentlichkeit iibergeben.

Das Standortsuchverfahren fiir ein Endlager fiir hochradioak-
tive Abfille in Deutschland stellt in diesem Zusammenhang eine
aufschlussreiche Fallstudie dar, weil mit dem Standortauswahl-
gesetz (StandAG) und dem Neustart des Verfahrens eine neue
Institutionenarchitektur etabliert wurde. Der vorliegende Beitrag
geht der Frage nach, inwiefern im Prozess Logiken des Commo-
ning verfolgt werden. Hierzu wurden die Fachkonferenz Teil-
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1. Klare Grenzen

Es ist definiert, welche Stakeholder bzw. Gruppen zur Nutzung des Commons
berechtigt sind und auch die Grenzen des gemeinsam hergestellten oder zur
Verfiigung stehenden Gutes sind klar umrissen.

2. Regeln bzgl. Bereit-
stellung und Nutzung
einer Ressource sind
verhaltnismaRig

Regeln in Bezug auf die Nutzung eines Commons miissen im ausgewogenen
Verhaltnis zu den Bereitstellungsregeln stehen, die Zeit, Arbeit, Geld

oder anderweitige Ressourcen erfordern sowie auch den lokalen Bedingungen
entsprechen. Bei UnverhdltnismaRigkeit kann dies zu Inakzeptabilitat der
Regeln flihren.

3. Gemeinschaftliche
Entscheidungen

Personen, die von den operativen Regeln bzgl. des gemeinsamen Gutes be-
troffen sind, sollen an deren Entwicklung und Anderungen mitwirken kénnen.

4. Monitoring bzw.
Kontrolle

Kontrolle zum Zustand des Gutes sowie zur Einhaltung der Regeln und Ver-
halten der Nutzer*innen durch ,Uberwacher*innen”. Diese Uberwacher*innen
konnen laut Ostrom die Nutzer*innen selber sein oder rechenschaftspflichtige
Dritte. So wird Vertrauen in Kooperation ermoglicht.

5. Abgestufte
Sanktionen

Abgestufte Sanktionen kommen zum Einsatz, falls Nutzer*innen die vereinbar-
ten operativen Regeln verletzen. Aufergewohnliche Umstande oder Missver-
standnisse werden berlicksichtigt und erlauben eine Fehlerkultur, die Personen
ermutigt, die gegen Regeln verstoRen haben, sich wieder an diese zu halten.

6. Konfliktlosungs-
mechanismen

Es gibt schnelle und leicht zugangliche Arenen sowie einfache Mechanismen
zur Konfliktlosung zwischen Nutzer*innen oder zwischen Nutzer*innen und
ihren Bevollmachtigten.

7. Anerkennung des
Organisationsrechts

Anerkennung des Organisationsrechts und des Rechtes der Nutzer*innen
eigene Institutionen auszubilden durch staatliche Behorden und entsprechen-

der Risikoentscheidungen bisher kaum
eine Rolle. Dabei hat die Forschung um
Commons und Praktiken des Commo-
ning in den letzten Jahren auch Einzug
in gesellschaftstheoretische Debatten ge-
halten (Euler 2020; Helfrich 2012, 2009).
Dariiber hinaus gibt es vereinzelte Arbei-
ten, die sich mit der Ubertragung dieses
Konzeptes auf den Umgang mit langfris-
tigen technologischen Effekten beschifti-
gen (Stern 2011). Neben den klassischen
common-pool resources®, die Ostrom
(2013, S. XVII) betrachtete, ldsst sich der
Blick auch erweitern auf ,,common-pool
hazards* (Stern 2011, S.225).

Logik des Commoning

Laut Quilligan sind Commons ,,Dinge, die
Menschen gemeinsam nutzen und verwal-
ten, indem sie, basierend auf Traditionen
oder sozialen Normen und Praktiken, ihre
eigenen Regeln aushandeln® (Quilligan
2012, S.99). Ein Gut wird somit nicht nur
durch seine materielle oder immaterielle
Natur zum Commons, sondern vor allem

de Regierungsebenen.

durch die soziale Praxis und Strukturen,

8. Polyzentrische
Governance

Organisationseinheiten zu verbinden.

Verschachtelte Institutionen und Einbettung unterschiedlicher Organisations-
einheiten in verschiedenen Ebenen, wenn das Common Teil eines komplexeren
Systems ist. Umfangreiche Institutionen sind notwendig, um eingebettete

die Menschen ihm gegeniiber gemein-
schaftlich entwickeln und organisieren —
genannt ,,Commoning*. Commoning um-
fasst dabei ein gemeinsames Tun, mit dem
Ziel, Regeln und Praktiken zur Nutzung

Tab.1: Design-Prinzipien nach Ostrom.

Quelle: eigene Darstellung basierend auf Ostrom 2013; Poteete et al. 2010

gebiete sowie weitere Veranstaltungen, die in diesem Rahmen
stattfanden, mittels teilnehmender Beobachtung wissenschaft-
lich begleitet. Der nachfolgende Text bietet einen Einblick in
erste Auswertungen des Datenmaterials, aus denen Hypothesen
fiir die vertiefende Analyse abgeleitet werden. Am Ende steht ein
Ausblick, welche Impulse fiir die Standortsuche und dariiber hi-
naus von der Commons Governance ausgehen konnen.

Commoning

Selbstverwaltete Institutionen und polyzentrische Systeme
wurden ,,in Zeiten voranschreitender Demokratisierung® laut
Ostrom zu lange iibersehen und deren Bedeutung falsch ein-
geschitzt (Ostrom 2009, S. 222). Obwohl in der Commons
Governance Prinzipien fiir erfolgreiches, langfristiges, selbst-
organisiertes, kollektives Handeln identifiziert wurden, spielt
sie in der Auseinandersetzung um die Ausgestaltung demokra-
tischer Prozesse und politischer Ordnung angesichts zunehmen-
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und Bereitstellung eines Gemeingutes zu
vereinbaren (Linebaugh 2008; Euler 2018;
Meretz 2012). Sehr unterschiedliche Gii-
ter, wie etwa auch Wissen, konnen somit
zu Commons werden, weil diese Charakterisierung von den je-
weiligen sozialen Praktiken abhingt.

Wesentliche Dimension von Commoning ist die Institutiona-
lisierung einer Form von Selbstorganisation. McGinnis (2011,
S. 6) definiert Selbstorganisation bzw. ,,Self-governance” als
“the capacity of any group of individuals to work together to re-
solve common problems and realize shared aspirations. Ideally,
members of a self-governing community organize themselves so
they can actively participate in all (or at least the most important)
decision processes relating to their own governance”. Selbstor-
ganisation ist stark auf das zu erhaltende oder zu produzierende
Common gerichtet und mit der Autonomie der Beteiligten oder
Betroffenen verbunden, Ziele, Regeln und Organisationsformen

in Bezug auf das Common bewusst selbst festzulegen.

Ostrom hat durch die Analyse hunderter Fallstudien acht De-
sign-Prinzipien einer erfolgreichen und langlebigen Commons
Governance identifiziert (Tab. 1). Sie bieten weitere Anhalts-
punkte, um Logiken des Commoning in der Standortsuche zu er-
kennen, sowie gegenwirtige Problemlagen zu analysieren.
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fentlichkeitsbeteiligung laut Deutschem deiZMg§che£be:chts Endlagersuche
Teilgebiete durch BGE
1
Standortauswahlgese.tz (StandAG) und Jeweilige 6ffentliche Riickblicke des Nationalen Begleitgremiums
hat den Zwischenbericht Teilgebiete, den

die Bundesgesellschaft fiir Endlagerung
im September 2020 vorlegte, 6ffentlich
beraten. Das Forum Endlagersuche hin-
gegen ist ein informelles Beteiligungsfor-
mat, das aus der Fachkonferenz Teilgebiete hervorging und als
Briickenformat bis zu den Regionalkonferenzen (StandAG § 10)
dienen soll. Die drei Beratungstermine der Fachkonferenz Teilge-
biete, das Forum Endlagersuche sowie die 6ffentlichen Sitzungen
der jeweils vorbereitenden Gruppen wurden von der Autorin mit-
tels teilnehmender Beobachtung (Thierbach und Petschick 2019)
wissenschaftlich begleitet (Abb. 1). Hierzu wurde ein Beobach-
tungsbogen mit Kategorien angelegt, die Interaktionen und Pro-
zesse aber auch AuBerungen zu bestimmten Inhalten u. a. Kon-
fliktgegenstinde, AuBerung von Werten oder Rollenzuweisun-
gen abdeckten. Der Bogen war aber nur teilweise vorstrukturiert,
um offen fiir das Geschehen zu sein. Die nachfolgenden Aussa-
gen basieren auf einer ersten explorativen Analyse des Materials,
aus der heraus Hypothesen und vorldufige Ergebnisse abgelei-
tet werden, die im Verlauf einer noch folgenden vertieften Ana-
lyse mittels Grounded Theory (Glaser und Strauss 1979) wei-
ter untersucht werden. Weitere Beobachtungen sowie Interviews
sind geplant, um die Datengrundlage zu verbreitern. Wo mog-
lich, werden die nachfolgenden Aussagen um Statements aus den
Wortprotokollen oder Sekundirliteratur ergénzt, um die Ablei-
tung entsprechender Hypothesen zu untermauern.

Standortauswahlverfahren -
neue Wege kollektiven Handelns?

Wunsch nach Selbstorganisation

Mit Verdffentlichung des Teilgebieteberichtes im September
2020 durch die Bundesgesellschaft fiir Endlagerung — die Vor-
habentrégerin — und der darauthin einberufenen Fachkonferenz

1 Standortauswahlgesetz vom 05.05.2017 (BGBL. | S.1074), das zuletzt durch Ar-
tikel 1 des Gesetzes vom 07.12.2020 (BGBL. | 5.2760) gedndert worden ist. Online
verflighar unter https://www.gesetze-im-internet.de/standag_2017/StandAG.pdf,
zuletzt gepriift am 17.10.2022.
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Abb.1: Zeitlicher Verlauf der wesentlichen offentlichen Veranstaltungen im Rahmen der Fachkonferenz
Teilgebiete und des Forum Endlagersuche.

Quelle: eigene Darstellung

Teilgebiete hat das Verfahren der Standortsuche in Deutschland
eine neue Dynamik erfahren. Es kam wihrend der Fachkonfe-
renz Teilgebiete zu einer starken Auseinandersetzung um ge-
eignete Organisationsformen der Beteiligung, die in Konflik-
ten um die Mitgestaltungsmoglichkeiten der Offentlichkeit so-
wie um die Selbstorganisationsform und Rollenverstindnisse
miindete (Themann, Di Nucci und Brunnengriber 2021; The-
mann, Schwarz et al. 2021; Schwarz et al. 2021 a, 2021 b). Wih-
rend der Fachkonferenz Teilgebiete wurden die Teilnehmer*in-
nen aus den laut StandAG zu beteiligenden Teiloffentlichkeiten
(Biirger*innen, gesellschaftliche Organisationen, Wissenschaft,
Gebietskorperschaften) zusammenfassend als ,,Zivilgesellschaft*
bezeichnet. In diesem Text wird diese Zusammenkunft inner-
halb der Fachkonferenz Teilgebiete als ,erweiterte Zivilgesell-
schaft‘ bezeichnet und in Abgrenzung dazu Organisationen wie
der Bund fiir Umwelt und Naturschutz Deutschland e. V. als ,or-
ganisierte Zivilgesellschaft‘. Die organisierte Zivilgesellschaft,
und im Verlauf der Fachkonferenz Teilgebiete auch grofie Teile
der erweiterten Zivilgesellschaft, argumentierten fiir eine kon-
tinuierliche Selbstorganisationsmoglichkeit der Offentlichkeit
bis zu den Regionalkonferenzen (§ 10 StandAG) mit dem Bun-
desamt fiir die Sicherheit der nuklearen Entsorgung (BASE) in
einer operativ unterstiitzenden Rolle. Exemplarisch wird die
Aussage eines Teilnehmers wihrend des zweiten Beratungster-
mins der Fachkonferenz Teilgebiete angefiihrt:

..., weil der Zwischenbericht Teilgebiete weit hinter den
Erwartungen zuriickgeblieben ist, beginnt man jetzt zu im-
provisieren. Das bedarf der genauen Beobachtung. Gerade
deswegen ist jetzt in den nidchsten Jahren weiterhin eine
selbstorganisierte Begleitung dieses Verfahrens durch die
Zivilgesellschaft unerlédsslich.” (BASE 2021 a, S.37)

Dieser Wunsch nach zivilgesellschaftlichen Beobachtungsmdog-
lichkeiten innerhalb des Prozesses gegeniiber der Bundesgesell-
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schaft fiir Endlagerung (BGE) wird mit dem Ziel des bestmog-
lich sicheren Standortes verbunden. Dem liegt die Annahme
zugrunde, dass durch eine zusitzliche Arena des kritischen Hin-
terfragens mogliche Fehlentwicklungen oder Liicken entdeckt
werden und so das Verfahren gestirkt wird. Daraus entwickelte
sich in der Themen-AG ,Beteiligung und Transparenz‘ der Fach-
konferenz Teilgebiete ein Antrag fiir ein Anschlussformat, das
die Beteiligungsliicke bis zu den Regionalkonferenzen schlie-
Ben und in selbstorganisierter Form die Arbeiten der Bundesge-
sellschaft fiir Endlagerung weiter begleiten und hinterfragen soll.
Um diese Selbstorganisationsmdoglichkeit zu schaffen, wurde ein
Forum als Raum angedacht, aus dem heraus sich die Zivilgesell-
schaft konstituieren und organisieren kann (GaBner 2021). Die-
ser Antrag wurde mittels Abstimmung mehrheitlich durch die
Teilnehmer*innen der Fachkonferenz Teilgebiete angenommen
(BASE 2021c¢). In den Worten der Commons Governance ha-
ben die ,Nutzer*innen‘ der Beteiligungsstrukturen, also die er-
weiterte Zivilgesellschaft, damit einen ersten Schritt getan, um
neue kollektive Arenen zu etablieren und Formen der Selbstor-
ganisation zu verstetigen.

Das BASE hat diesem Organisationsvorschlag beim dritten
Beratungstermin eine Form kollaborativer Governance gegen-
tibergestellt, in der das Bundesamt stirker in Strukturen rund um
das Folgeformat involviert ist und dieses gemeinsam mit Vertre-
ter*innen der erweiterten Zivilgesellschaft bereitstellen mochte.
Eine Selbstorganisation, wie von der Fachkonferenz Teilgebiete
angedacht, wurde von Seiten des BASE eher kritisch gesehen
(BASE 2021b), wobei es eine Begriindung schuldig blieb.

Nach der Fachkonferenz Teilgebiete folgten, unter Begleitung
des Partizipationsbeauftragten, Beratungen zu einem neuen Be-
teiligungskonzept fiir den Zeitraum zwischen Fachkonferenz
Teilgebiete und Regionalkonferenzen. Diese Beratungen fanden
statt zwischen dafiir mandatierten Vertreter*innen der Fach-
konferenz Teilgebiete, dem BASE, der Bundesgesellschaft fiir

tanzierung organisierter Zivilgesellschaft vom Verfahren wurde
zuletzt offenkundig durch die geringe Teilnehmer*innenzahl aus
der Gruppe gesellschaftlicher Organisationen auf dem ersten Fo-
rum Endlagersuche im Mai von nur sechs bis neun aktiv teilneh-
menden Personen, sowie durch nur eine vorhandene Kandidatur
fiir das neue Planungsteam Forum Endlagersuche (PFE), das zur
Vorbereitung des nidchsten Forum Endlagersuche neu gewihlt
wird. Konstitutionell ist diese Form kollektiven Handelns also
nicht durch alle zu beteiligenden Gruppen legitimiert. Und auch
innerhalb des Planungsteam Forum Endlagersuche ist zu beob-
achten, dass die Rollen der verschiedenen Akteure sowie die Art
der Zusammenarbeit weiterhin Gegenstand von Konflikten sind.

Prinzipien der Commons Governance: Reflexions-
punkte im Standortsuchprozess

Diese Beobachtungen legen nahe, dass Beteiligung als gemein-
sames Gut verstanden wird mit dem Ziel, den ,,Standort mit der
bestmoglichen Sicherheit” (StandAG §1 (2)) zu finden. Mit-
tels Selbstorganisation der Beteiligung will die erweiterte Zivil-
gesellschaft eine zusitzliche Instanz schaffen, um das Verfah-
ren von auflen begleiten und hinterfragen zu konnen. ,Sicherheit*
wird somit als ein gemeinsames und nicht allein durch staatliche
Organisationen zu gewihrleistendes Gut konstruiert. In dem
Waunsch nach kritischer Begleitung der Arbeit der Bundesgesell-
schaft fiir Endlagerung verdeutlicht sich das Ostromsche Prinzip
von Kontrolle, die mit einer gewissen Autonomie gegeniiber den
staatlichen Organisationen ausgeiibt werden soll. Die Sicherheit
des Standortes als etwas gemeinsam zu produzierendes, sowie
eine eigene Arena der Kontrolle, sind vor dem Hintergrund bis-
heriger sozialwissenschaftlicher Analysen plausibel — etwa zur
Anwendung der Decide-Announce-Defend-Strategie in der Ver-
gangenheit (Kamlage et al. 2019) sowie zum verlorenen Ver-
trauen in die staatlichen Organisationen im Umgang mit hoch-
radioaktiven Abfillen (Di Nucci et al. 2021; KLHRA 2016).

,Sicherheit‘ wird als ein gemeinsames und nicht allein durch staatliche

Organisationen zu gewdhrleistendes Gut konstruiert.

Endlagerung sowie dem Nationalen Begleitgremium. Die Er-
gebnisse wurden im November 2021 offentlich fiir alle Inter-
essierten zur Diskussion gestellt und miindeten in das Forum
Endlagersuche sowie das Planungsteam Forum Endlagersuche.
Bereits im Laufe der Fachkonferenz Teilgebiete haben etli-
che Akteure der organisierten Zivilgesellschaft das Beteiligungs-
verfahren verlassen (Schwarz et al. 2021 a). Die noch verblei-
benden Teile der organisierten Zivilgesellschaft im Verfahren
konnten sich der Organisationsform fiir das Forum Endlagersu-
che und das Planungsteam Forum Endlagersuche nicht anschlie-
Ben, da sie den Anspruch der Selbstorganisation der Offentlich-
keit durch die aktive Rolle des BASE mit seinem Stimmrecht im
Planungsteam Forum Endlagersuche unterlaufen sahen. Die Dis-
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Eine besondere institutionelle Position als ,,unabhéngige Be-
gleitung” (StandAG §8 (1)) des Verfahrens und speziell der
Offentlichkeitsbeteiligung hat dabei das Nationale Begleitgre-
mium. Es fiillt womoglich eine Art ,iiberwachende‘ Rolle aus,
wie Ostrom sie fiir das Prinzip 4 identifizierte. Das Zusammen-
spiel zwischen den Nutzer*innen der Beteiligungsstrukturen und
dem Nationalen Begleitgremium in seiner Wachterrolle mit sei-
nen diversen Kompetenzen scheint dabei ein wichtiger Punkt fiir
die vertiefte Analyse.

Ebenfalls in Zusammenhang mit Prinzip 4 betonen die orga-
nisierte wie auch erweiterte Zivilgesellschaft, dass sie Ressour-
cen fiir die Einbindung von wissenschaftlicher Expertise beno-
tigten, um tberhaupt eine Kontrollfunktion bzgl. der Arbeits-
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schritte der Bundesgesellschaft fiir Endlagerung wahrnehmen zu
konnen. Der Wunsch nach Zugang zu unabhingigem fachlichen
Wissen, um den Zustand der Sicherheit eigensténdig beurteilen
zu konnen, so die Hypothese, konstruiert fachliche Expertise so-
mit als ein Gemeingut. Zumal sich, entgegen dem immateriel-
len Charakter von Wissen, Rivalititen entwickeln konnen: ,,Der
Markt ist leergefegt. BASE und Bundesgesellschaft fiir Endla-
gerung haben bereits alles an Expertise beauftragt. Wir finden
kaum noch Leute, die fiir uns ein Gutachten unabhingig tiber-
nehmen konnen® @uflerten Vertreter*innen organisierter Zivilge-
sellschaft wihrend einer Veranstaltung der Evangelischen Aka-
demie Loccum im Jahr 2021. Rivalitidt um Fachwissen entsteht
hier dadurch, dass die Zivilgesellschaft Expert*innen beauftra-

Mit Blick auf Prinzip 2 weist die VerhéltnismiBigkeit der Be-
reitstellung und Nutzung einer selbstorganisierten Beteiligung
kritische Aspekte auf, wie etwa der erhebliche zeitliche Auf-
wand fiir die ehrenamtliche Arbeitsgruppe Vorbereitung (AG
V) der Fachkonferenz Teilgebiete sowie fiir das Planungsteam
Forum Endlagersuche. Zusitzlich konstatierte das Nationale
Begleitgremium eine ,,schleichende Zermiirbung der hoch en-
gagierten zivilgesellschaftlichen Vertreter*innen* (NBG 2022,
S.4). Grund seien mit Blick auf die Zusammenarbeit innerhalb
des Planungsteam Forum Endlagersuche komplizierte Abstim-
mungsbedarfe im Bundesamt, die Prozesse verlangsamen sowie
hierarchische Strukturen, die eigenverantwortliches Handeln
behindern. Hier treffen unterschiedliche institutionelle Logiken

Der vorldufige Ausstieg etlicher zivilgesellschaftlicher Akteure

weist auf noch unausgereifte Konfliktlosungsmechanismen hin.

gen mochte, die nicht bereits in Auftragsverhiltnissen zum Ope-
rator oder Regulator stehen, wodurch eine Knappheit wahrge-
nommen wird.

Prinzip 3 scheint zunichst erfiillt. Nicht nur betont das Stan-
dAG (§5 (1)) explizit die Mitgestaltungsmoglichkeit der Offent-
lichkeit, die Fachkonferenz Teilgebiete sollte auch einen Raum
erdffnen, in dem die Beteiligten selbst Regeln der Zusammen-
arbeit vereinbaren. In der weiteren Analyse ist jedoch zu be-
trachten, wie sich Machtwirkungen und Dominanzen von Ak-
teuren auf das Prinzip ausgewirkt haben. Machtanalytische Be-
trachtungen der Fachkonferenz Teilgebiete weisen durchaus auf
entsprechende Effekte hin, die die institutionelle Entwicklung
der Fachkonferenz Teilgebiete beeinflusst haben (Themann, Di
Nucci und Brunnengriber 2021; Themann, Schwarz et al. 2021;
Schwarz et al. 2021 a, 2021b). Auch das Forum Endlagersuche
sowie die Arbeit des Planungsteam Forum Endlagersuche und
deren Austausch mit der interessierten Offentlichkeit ist vor dem
Hintergrund dieses Prinzips zu reflektieren.

Ein weiteres erfiilltes Prinzip, so die Hypothese, ist eine
Form polyzentrischer Governance. Obwohl sie keine Entschei-
dungskompetenzen im Standortsuchverfahren haben, richteten
einige Bundesldnder oder Regionen eigeninitiativ Foren ein, um
die Standortsuche zu begleiten und den Kommunen und Biir-
ger*innen Hilfestellungen im Verfahren zu ermdglichen. So hat
z. B. Niedersachsen ein ,Begleitforum® fiir die Standortsuche
eingerichtet. Dieses umfasst u. a. die Bereitstellung finanzieller
Mittel, die Kommunen abrufen konnen, um etwa Gutachten in
Auftrag zu geben, und so auf Fachwissen zuzugreifen. In Bay-
ern wurde in der Region Oberfranken eine ,Regionale Koordi-
nierungsstelle fiir das Verfahren der Endlagersuche eingerichtet.
Diese Entwicklung, in der Lander, Regionen und Biirger*innen
eigenstdndig Rdume und Ressourcen schaffen, um das Verfahren
kritisch zu begleiten, kann als eine Form polyzentrischer Gover-
nance interpretiert werden.
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innerhalb des Planungsteam Forum Endlagersuche aufeinander,
die die Arbeit auf operativer Ebene erschweren.

Prinzip 6 zu Konfliktlosungsmechanismen sowie Prinzip 7
zur Anerkennung von Selbstorganisation durch staatliche Behor-
den wiren geméill obiger Schilderungen wichtig fiir die Stand-
ortsuche, sind aber nicht erfiillt. Der vorldufige Ausstieg etlicher
zivilgesellschaftlicher Akteure weist auf noch unausgereifte
Konfliktlosungsmechanismen hin, obwohl durch die Rolle des
Partizipationsbeauftragten (StandAG § 8 (5)) eine entsprechende
Instanz bereits institutionell verankert ist. Die Beobachtungen
verdeutlichen zudem, dass staatliche Akteure Vorbehalte gegen-
iiber einer Selbstorganisation im Bereich der Beteiligung haben.

Ausblick

Erste Auswertungen des Datenmaterials aus den Beobachtun-
gen weisen darauf hin, dass zivilgesellschaftliche Handlungen
im Rahmen der Fachkonferenz Teilgebiete (§9) iiber den ,par-
ticipatory turn‘ (Bergmans et al. 2015) hinausweisen und eine
Anwendung des Konzeptes der Commons Governance wich-
tige Einsichten fiir die Standortsuche bergen kann. Vor allem
das Verstindnis von einer kollektiven Verfiigung iiber Fachwis-
sen, der Wunsch nach anerkannter Selbstorganisation innerhalb
der Beteiligungsstruktur, die sich ausbildenden polyzentrischen
Strukturen sowie das Ziel der bestmoglichen Sicherheit als ein
gemeinsam zu schaffendes Gut deuten auf Logiken des Commo-
ning hin. Daneben bietet die Auseinandersetzung mit den Prinzi-
pien aufschlussreiche Analysepunkte entlang gegenwirtiger He-
rausforderungen und Konflikte der Standortsuche, die in der ver-
tieften Analyse weiter betrachtet werden sollten.

Angesichts der beschriebenen Konfliktlagen stellt sich die
Frage, welche Impulse von der Commons Governance fiir die
jetzige Situation ausgehen konnen. Ostrom schreibt hierzu: ,,In
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jeder konkreten Situation muss aufs Neue darum gestritten wer-
den, dass staatliche Institutionen ihrer Rolle als Treuhdnder
iberregionaler Ressourcensysteme, als Ermoglicher fiir gemein-
giitersensitives Handeln, als Konfliktschlichter bei Nutzungs-
konflikten, als Unterstiitzer fiir Selbstorganisation und als ak-
tive Forderer der Commons und der ,,Commoners gerecht wer-
den* (Ostrom 2012, S. 107). Statt zu steuern, so eine mogliche
Uberlegung, konnte das BASE sich eher als Erméglicher und
Unterstiitzer einer zusitzlichen groBtenteils selbstorganisierten
zivilgesellschaftlichen Arena verstehen. Das Nationale Begleit-
gremium wiederum konnte seine ihm gesetzlich zugeschriebene
Wiichterfunktion ebenfalls gegeniiber einer solchen Arena aus-
iiben, um sowohl auf mogliche Fehlentwicklungen hinzuweisen
als auch die Beriicksichtigung der Ergebnisse durch BASE und
Bundesgesellschaft fiir Endlagerung zu priifen.

Mit Blick auf den langen Zeithorizont der Endlagerung er-
scheint es insgesamt lohnend, Organisationsformen und Gover-
nance-Konzepte zu betrachten, deren Prinzipien auf Lang-
lebigkeit, Wissensweitergabe, Vertrauensaufbau und Adaptivitit
ausgelegt sind. Die Commons Governance kann hier womog-
lich wichtige institutionelle Impulse fiir den weiteren Standort-
suchprozess als auch anschlieBende Phasen der Endlagerung
setzen. Uberlegungen betreffen etwa die zukiinftigen Betroffen-
heitsrdume (Steinebrunner 2021) durch den Endlagerstandort.
Heute geht es um die Sicherheit als gemeinsam zu schaffendes
Gut, doch je weiter das Verfahren voranschreitet und mit Er-
richtung des Endlagers wird die Last rdumlich konzentriert und
ein ,Gemein(un)gut® oder ,,common pool hazard* (Stern 2011,
S.225) entsteht.

Welche Impulse die Commons Governance hier setzen kann —
auch iiber den Fall der Endlagerung hinaus — sowie welche Er-
ginzungspotenziale der Fall der Standortsuche und der Blick
auf offentliche Ungiiter fiir die Commons-Forschung bereithilt,
muss durch weitere Forschungsarbeiten ermittelt werden. Ins-
besondere im Zusammenhang mit risikoreichen Technologien
und GroBinfrastrukturprojekten sind auch die Verbindungslinien
zwischen Risiko Governance (Renn 2008) und Commons Go-
vernance aufzuarbeiten (Stern 2011), sowie deren demokratie-
theoretische Implikationen.
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