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»[ The disposal of nuclear waste] 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 incomprehensible. Nevertheless,
there is a need for action — in the distant future, but more urgently in
the present.” (smeddinck et al. 2022: 11)
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Long-term stewardship

= U.S. Department of Energy: “longterm stewardship includes, inter
alia, land use controls, monitoring, maintenance, and information
Mmanagement.” (Us Department of Energy 1999, A-2)

= Consolidating management over all cleanup sites
= Timeframe: 100years
= |nstitutions as black box (Kuppler & Hocke 2019)

= Stewardship ,,used to explain “soft” or “relational” contracts that are
based on trust and cooperation” (Schillemans & Bjurstrgm 2020).
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Long-term Governance (LTG)

= |In Germany: 500 years retrievability after closure

= Safety is more than proven technical safety of the repository
= "Positive error culture" (Strater 2022)
= Ability to react to changing context conditions
» Knowledge transfer

‘ Robust, flexible, learning institutions in functioning governance
networks with checks-and-balances
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Why local context? - Place-sensitive LTG

= |nfrastructures are designed to be long-lasting and have impact on (.
Abassiharofteh et al. 2022; Isidoro Losada 2021) -

Landscapes (i.e., surface facilities of disposal site, transportation,
excavation)

Socio-economic practices (i.e., creation or loss of jobs, recreation)

= Place attachment = value people attach to a place and the factors that
influence it (vban/kuppler 2024); 1t IS formed by memories, wishes, emotions,
and personal relations (cf. Kienast et al. 2018; Scannel/Gifford 2010; van Veelen/Hagget 2017)
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Significance of place attachment for nuclear LTG

= Personal significance of a place shapes the extent to which
people feel threatened (cf. Manzo/Devine-Wright 2014; Devine-Wright/Batel 2017)

= |Individuals with a powerful place attachment react more to
spatial change — both positively and negatively . carus et al. 2014; Lewicka 2011)

= Place attachment seems to be more pronounced, when
governance is perceived as inadequate (clarke et al. 2018)

‘ Is place-attachment different at different places and does this affect
long-term governance of nuclear waste?
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Research design |

Aims
= Role of place attachment to

further develop a place-sensitive
long-term governance approach

Methods
= |nterviews, workshops,
visualization, questionary

o Analysis of place attachment (3
regions in Germany)

0 Perceptions of surface facilities of
a disposal site

o Communication and participation
needs

Fig. 1: Research process
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Research design 1l — selected regions
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Empirical findings I — different regional place
attachments

Factors of place

Examples of aspects or expressions

Recklinghausen Heilbronn

Gorlitz

attachment of factors
Place-based social | Working place, living place, shop- Urbanised region, many jobs High-quality jobs with modem technol- | All sites of daily activities at short distances
interactions ping, recreation, etc. and shopping possibilities i city (work, shopping, recreation)

Place definition

Definition as home with reference to | -

landscape characteristics

Beautiful landscape, viticulture, wineries

Landscape for recreational activities with many
ponds, lakes, and forests

Environmental
disruption

Transformations in terms of infra-
structure or socio-economic (struc-
tural) change

ransformation experience from\
industrialisation with positive
net migration to deindustrialisa-
tion with a negative migration

\trend J

vid transformation experience with many chal-
lenges (unemployment, negative net migration,
vacancies in city and commercial centres), and on
the other hand new recreation areas and a devel-
oping tourism sector

Place dependence

Residential/population density,
green spaces, accessibility, etc., so
aspects which refer to the quality of
place in comparison to others

Accessibility and simultane- Nature, and accessibility of cities im-
ously multiple burdens (e.g., air |portant (“living where it’s nice and the big
pollution, noise) cities are not far away”)

Place identity Norms and traditions going back to | Open and direct mentality, cul- Wswabian dialect e.g., the “Cherry Blossom festival,” Sorbian cul-
e.g., religious affiliation, cultural tra-}| tural melting pot ture and borderland region
ditions; dialects, etc.

Collective efficacy | Participant in associations, clubs, or Many associations (sports, choirs, etc.) Importance of associations (sports, senior citi-
NGOs zens, youth, fire brigade, etc.)

Place bonding Family networks, fiends Friendships, family, and open- | Friendships, and even family structures

’-[Famﬂynehvorks and friendships, nea'ghbourﬁood]

ness of the people extending far back into the past
Sense of commu- | Traditional or modem structures of || Reliability on miners under- - Initiatives for shaping positive regional develop-
nity social cohesion in terms of specific || ground ment

needs to help each other

Aspects identified as particularly importantin italics.

Source: Mbah & Kuppler 2024, 213.
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Empirical findings 1l — place attachment and
transformations

What changes would you find most disruptive?
0% 20% 40% 60% 80% 100%

Waste disposal facilities (incineration plants for residual waste, [

landfills, disposal mines for hazardous/ toxic waste, etc.)

New construction or expansion of commercial/industrial parks |GGG = in terms of place attachment, it's
not so much about preserving a
'typical’ landscape per se, but
New construction or redensification of residential/office about the functions and
buildings qualities of the environment

Expansion of electricity or heating networks (e.g. overhead or
underground cables)

Expansion of transport routes (e.g. roads, railways)

= crucial factors are the potential

Expansion of energy generation plants (wind, ground-mounted 0'_‘ percel\_/ed risks aS_SOC'ate_d
PV, biogas plants, etc.) with a project and the intensity
of the intervention as well as

Clearing of forests benefits from it

Removal of transport infrastructure

Final repository for nuclear waste

n=38
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Conclusion 1 — role of place attachment

= Facilities for waste disposal are perceived as particularly disturbing -
linked with safety issues (fears) and intergenerational justice

= |ndications that place attachment may be strongly associated either

» with social factors of place attachment if experiences with transformation
exist,

= or with landscape factors of place attachment if landscape is important for
income generation

» Place attachments vary regionally and individually that is why a detailed
context analysis is always needed.
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Conclusions 11/1 — long-term governance

= Building a repository in an area where many people oppose this
alteration of their place can threaten safe and secure disposal of the
waste and its active monitoring and control for centuries.

= High degree of vigilance and openness to learn is required with a
view to the potential challenges and tasks yet to come.

= |t is necessary to give people a chance to make the repository part
of their place, which includes conflicts and political debate.
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Conclusions 11/2 — long-term governance

= Particularly for long-term communication and knowledge
preservation, a long-term repository governance that considers
local place attachment would contribute to a governance in which
responsibility is taken together. (Mbah & Kuppler 2024)

= This includes ,,hard“ control as well as ,,soft” relations.
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