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Management Summary

The underground is an unknown territory, gloomy and often addressed by fairy tales.
However, not only fairy tales, but also the federal government's Energy Strategy 2050
deal with the underground. Emerging technologies such as deep geothermal energy or
carbon capture and storage aim to fight the climate change. There are other technologies
like the freight transport system ‘cargo sous terrain’ that will be built underground. These
forms of use put the underground increasingly in the focus of politics. Society will also
have to form an opinion as further regulations and laws are required to govern the use of
the underground. This thesis aims to shed light on Swiss society’s attitude towards the
different uses of the underground and show how media coverage might have changed

over time.

While the use of the underground is of high relevance in Switzerland, a country nearly
hollowed out by tunnels and bunkers, little research on the society’s attitude towards the
use of its underground has been conducted. To assess the thematization of the
underground and its use in Swiss media, a quantitative media analysis is executed. This
thesis analyses Swiss media articles in German and English language over the period
starting from 2011, the year of the nuclear catastrophe in Fukushima, till 2023. To
evaluate the society’s attitude towards future forms of use, an in-depth exploration is
undertaken involving three emerging technologies. Articles focusing on cargo sous
terrain, deep geothermal energy and carbon capture and storage are analysed

qualitatively.

The results of this thesis indicate that media coverage of the use of the underground has
increased since the nuclear disaster in Fukushima. However, the event and the resulting
energy debate were not the only reasons for the increased media attention. In particular,
the search for a potential site for a long-term nuclear waste repository has attracted
interest. Additionally, deep geothermal energy has taken on a prominent role in media.
The reporting can be considered generally to be neutral. Cargo sous terrain and carbon
capture and storage have collected only little media attention. They are usually presented
in a favourable light and thus enjoy support of the Swiss media. Furthermore, the
underground ecosystem and other themes related to the underground are hardly discussed
in Swiss media. Thus, the focus of the media discourse lays on the utilisation of the

underground.



While media coverage has increased over the analysed period, the underground and the
society’s attitude towards its use are a vastly unexplored field. This knowledge gap
demands for more research which might also spark heightened media attention. If
sustainable technologies are increasingly reliant on the underground, the society must be
able to form an opinion about the use of the underground and what technologies should

be used. Herby, the media takes on an important role in the formation of opinions.
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1 Introduction

In this introductory chapter, the content of this thesis is explained. The research questions
and objectives as well as the procedure of the study are presented. Finally, a thematic

delimitation is made.

1.1 [Initial situation and problem

Space in Switzerland and globally is becoming increasingly scarce. The global population
1s growing exponentially, and as a result, there is a greater need for additional space for
infrastructure (Federal Statistical Office, 2022a; United Nations, 2022). Consequently,
there is a constantly increasing number of projects utilising the underground. There is
significant potential in future forms of use of the underground space. The underground is
no longer just seen as resource for material extraction. Underground projects go in a
variety of directions, such as infrastructure use (e.g. storage), commercial use (e.g. malls,
car parks), use for traffic and energy production (Broere, 2016; Durmisevic, 1999; Wang
et al., 2023). However, the technological research rarely considers the interests of society.
There are several characteristics that distinguish underground from above-ground space.
For this reason, it is important to conduct targeted research for underground utilisation
(Wang et al., 2023).

Often, the society does not have enough information about new technologies and there is
no interest in acquiring this knowledge (Dermont, 2019; Huijts et al., 2007). Even if there
is a lack of technical knowledge, society still form an opinion about future-oriented
projects (Devine-Wright, 2007). Therefore, it is of high importance to understand the
current opinion of the society to be able to assess possible impacts on future projects, as
it has been shown in different renewable energy projects (Blumer et al., 2018; Dermont,
2019). In Switzerland, the government and research has recognised that public support
will be crucial to achieve the Renewable Energy Strategy 2050 which also includes
underground projects (e.g. deep geothermal energy) (Swiss Federal Office of Energy,
2013; Wiistenhagen et al., 2007). The federal government has also published a strategy
for underground utilisation, aiming to use the underground more extensively to achieve
the Energy Strategy 2050 (Federal Geological Commission, 2022). In Switzerland in
particular, the underground projects will also lead to conflicts of us and prioritisation is
unavoidable as the space is limited (Ruiz, 2018). In a direct-democratic country it is
crucial that policies correlate with the stakeholders’ and publics’ will (Kammermann &

Ingold, 2019). The political system allows the population to vote on certain legislations
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or to hold a subsequent referendum against legislative decisions. That is why the opinion
and support of the society is of high importance (Hessami, 2016). At this moment, there
is a lack of research addressing social aspects of the underground and its use.

The underground has a special status in Switzerland. The tunnel and shelter building
expertise has been raising international attention. Air raid and military shelters are part of
the country’s identity (Ziauddin, 2017). At the same time, the underground is also
unknown, mostly invisible and shrouded in fairy tales, where the space beneath the
surface is often portrayed as gloomy (Ulmi, 2018). The question arises to what extent the
underground, due to its invisibility in everyday life, is a topic of discussion among the
society. Furthermore, it is interesting to know what the society is thinking about the future
use of the underground. Despite the high relevance of the public opinion, relatively little
research has been conducted in this area. This work aims to fill this gap and investigates
the occurrence of discourse on the underground and its use in Swiss media. With a media
analysis, the opinion of the society can be assessed. Furthermore, this thesis contains a
deep dive into carbon capture and storage (CCS), cargos sous terrain (CST) and deep
geothermal energy (DGE). In this thesis, these three technologies are referred to as focus
technologies. The focus technologies are mentioned in the federal government's strategy
for the underground use and are envisaged as a future forms of use (Federal Geological
Commission, 2022). The CST project has received high media attention at the time of
writing. The realisation of the CST project has just started (Sutterliiti & Aellig, 2019).
This thesis analyses the attitude towards this project, as it is relatively well-known and
easily understandable. However, no comparable realised project is known in Europe as
European law does not have a legal foundation for an underground freight transport on
the one hand (The Federal Council, 2020). On the other hand, there is the newly
developed technology of CCS. It is neither known to a wide public nor planned or
operated underground in Switzerland (Wallquist et al., 2012). Even though the
government envisages partial domestic storage of CO; in the Energy Strategy 2050, the
process of acquiring the necessary technology and knowledge has only just stared. The
Energy Strategy 2050 also encompasses the use of DGE (The Federal Council, 2022).
Construction work of energy production plants in Basel and St. Gallen have already
started, but both projects had to be shut down due to seismic activity caused by the drilling
of the boreholes (Héring et al., 2008). In addition, there are already some DGE plants in
existence that generate heat (Geothermie Schweiz, n.d.-a). This technology is already

widespread and tangible among the Swiss public. Due to the different levels of public



awareness and project statuses, it is interesting to uncover the differences between these

three technologies in relation to public’s attitude.

1.2 Research questions and goal

The focus of the thesis is directed at assessing the current attitude towards the
underground by the Swiss society. Specifically, the aim is to show whether and how often
the underground is thematised in the Swiss media and how this has changed over time.
Also, the different forms of utilisation of the underground presented in the media should
be highlighted. Ultimately, a deep dive for the focus technologies should give an initial
overview of the society’s attitude towards CCS, CST and DGE. The aim is to show
whether the society coincide with the future forms of use proposed by science and the
Swiss government. In addition, this allows a comparison of whether there are different
attitudes towards technologies at different stages with different levels of publicity. The
attitude could have an impact on the prioritisation and planning of projects, as the public
is included in decision making in Switzerland. Thus, the results of this analysis are
important for future planning. To ensure a systematic and comprehensive answer for this

thesis, concrete research questions were formulated.

Q1: How frequently is the underground thematised in the Swiss media since the
nuclear disaster in Fukushima and how has the thematization changed over time
in terms of quantity?

Q2: What types of usage possibilities of the underground have been discussed and
how often have they been addressed in the Swiss media discourse since the
nuclear disaster in Fukushima?

Q3: What different attitudes of society are presented in the Swiss media discourse
since the Fukushima nuclear disaster regarding:

a. Cargo sous Terrain?
b. Deep geothermal energy?

Carbon capture and storage?

&

The underground?

As this is an explorative work, there is a possibility that insufficient or no significant
results will be obtained. The underground is not immediately visible and relatively little
is known about trade-offs of its use. Therefore, it is questionable whether different and

especially critical voices from the society can be captured in the media analysis.



The overall findings of this research are particularly interesting for politicians and
investors of underground projects. Politicians will increasingly have to deal with the
underground and its use. This is because a variety of aspects are unregulated and the use
of the underground takes place without national guardrails (Ruiz, 2018). Therefore, it is
crucial for the politicians to know what society and thus the voters think about this issue.
For investors, it is critical to know how projects are perceived by the society as such
resource and time intensive projects are major investments. The perception of the
population is an important risk factor (Ge et al., 2021; Hitzeroth & Megerle, 2013; Liu et
al., 2021). Ultimately, there exists an unexplored area of science. Hence, an important

goal is to close the knowledge gap and thereby provide inspiration for future research.

1.3 Procedure

The design of this thesis is structured as follows. To answer the research questions
discussed in Chapter 1.2, a comprehensive literature review is first carried out. Based on
relevant research papers, perception and public attitude formation are defined. Mental
models and psychological aspects for exploring attitudes are highlighted. In addition, the
current and possible future use of the underground in Switzerland is discussed. There is
also a presentation of the focus technologies CCS, CST and DGE. Furthermore, it is
discussed why society’s attitude is important for future underground projects. Based on
the findings from related literature, hypotheses are formulated to investigate the research
questions. As this is an unexplored topic and not much literature is available regarding
the public attitude of the underground, an exploratory research method is used. According
to the discourse research of Michael Foucault, it is possible to analyse the thinking and
acting of a society through the publicly available discourses on the analysed topic
(Jorgensen, 2002; Keller, 2011). In this thesis, the media as channel of the public
discourse will be analysed. The analysis focuses on Swiss media of German and English
language. This should provide a base for quantitative research on the frequency of media
coverage and the discussed underground usage possibilities. In addition, a qualitative
examination of the media tries to reveal the presentation of CST, CCS and DGE in Swiss
media. The limitations of the research are also highlighted and recommendations for

further research are formulated.

1.4 Delimitation
To ensure keeping the focus on the research questions, certain restrictions were made.

These delimitations made are explained in the following section.



Language delimitation

This thesis is intended to provide information about the attitude of the Swiss society. The
discourse analysis therefore exclusively evaluates media from Switzerland. However,
only media in German and English are considered. Since the analysis requires good
knowledge of the media’s language, the author's limited knowledge in French, Italian and
Romansh meant that media in those languages were excluded. With media in German,
62.3% of the Swiss population could be addressed in their native language. 5.8% of Swiss
population denote English as a main language (Federal Statistical Office, 2022b).
Therefore, around 68.1% of Swiss population could be theoretically reached with the
analysed media. However, it must be noted that there could be overlaps between German

and English main language as multilingualism was considered in the statistics.

Carbon capture and storage methods

Carbon capture is conducted using different methods and the gained greenhouse gas
carbon dioxide, known under the chemical abbreviation COy, is further used in different
ways. It is either stored geologically or it can be used in the industry (Lin & Tan, 2021).
Industrial use is also known as carbon capture and utilisation (CCU). For example, CO»
can be used to produce carbon-neutral synthetic fuels or to produce microbial proteins for
carbon neutral food production (Becattini et al., 2021; Van Peteghem et al., 2022). As the
topic of this thesis is to evaluate the attitude towards the underground, only the geological
storage and no industrial utilisation is looked at. The differentiation is important as the
Swiss society’s attitude towards CO» reused in industry differs from geological storage

(Nielsen et al., 2022).

2 State of knowledge

To be able to carry out a media analysis, the current state of knowledge needs to be
considered. First, there will be a chapter about the formation of opinion to understand
how the public’s attitude is shaped. Further, the current use and projects aiming to use the
underground in the future will be presented. In the end of the chapter, there will be an in-

depth presentation of the focus technologies.



The literature review has been mostly carried out through using the search engines
swisscovery, ProQuest and Google Scholar. Literature has been stored and organised with
help of the research assistant tool Zotero. Exclusively literature fulfilling the following
criteria is included in this chapter.
e All papers need to be peer-reviewed.
e Only articles out of top-rated journals according to the rating of Scimago Journal
& Country (n.d.) in Quartile 1 and Quartile 2 and A+, A or B rated journals from
the VHB-JOURQUAL3 (n.d.) have been included.
e Only literature written in English and German has been considered.
e (are was taken to ensure that the literature was up to date and reflected the latest
state of research.
e Keywords were combined with the Boolean operators AND, OR and NOT.
Geographically, there were no restrictions regarding the origin of the journals or articles

to guarantee an international diversity.

2.1 Public opinion

One goal of this thesis is to show whether an attitude towards the focus technologies can
be identified. To achieve that, the formation of public opinion needs to be understood.
First, a definition for the term ‘public opinion” must be made. It can be either defined as
“societal agreement decided through dialogue, the consensus arrived upon through
conversation, a meaningful entity for gauging attitudes, and the aggregation of individual
views” (Hoewe, 2016, p. 250) but also negatively afflicted as “a tool for elites to control
other individuals and the opinion held by the most vocal group of people” (Hoewe, 2016,
p- 250). Furthermore, a distinction between social acceptance, public perception, and
public attitude must be clarified. All these terms appear in the literature in combination
with public opinion. Thus, public opinion serves as a subordinated term for social
acceptance, public perception, and public attitude (Glynn & Huge, 2008). However, there
are different meanings:

e Social acceptance: this term is widely used in psychology to express affiliation of

a person to a group of people and describing their relationship (DeWall &
Bushman, 2011). In the field of emerging technology acceptance, it is also about
how a group of people adopts and advocates a new technology (Gupta et al.,
2011). Technology acceptance can be categorized in socio-political, community
and market acceptance whereas the social acceptance is characterised as socio-

political acceptance (Wiistenhagen et al., 2007).



e Public perception: is the process of interpreting something according to

discussions with others and influences from the social environment. It focuses on
how the macro-level opinion influences the individual opinion on a micro-level
(Pan & McLeod, 1991). Public perception is also used to identify opinion on
emerging technologies as the study of Stauffacher et al. (2015) shows with the
research on public perception of DGE.

e Public attitude: how a person thinks about something and how the person

evaluates certain situations. It is not only about thinking but also about a behaviour
and feelings a person has towards something. Attitudes are mostly classified as

positive, negative, or neutral towards a certain objective (Priester & Petty, 1996).

In summary, social acceptance focuses on the inclusion individuals or groups receive
within a society. Public perception refers to the way the public interprets and understands
a subject based on available information. Public attitude represents the overall disposition
and sentiment of individuals within a society towards a particular object. These concepts
are interconnected but represent different aspects of public opinion. Since technology
acceptance is treated with all terms in the literature, all concepts are used to evaluate the
public opinion. Therefore, all terms are included in the analysis and are quoted to evaluate
public opinion. In this thesis, however, the attitude is to be evaluated specifically, and this
is justified in the choice of methodology.

Furthermore, it is striking that the terms public attitude, public perception and social
acceptance are defined as a process. This and how opinions are formed in the first place

will be explained below.

2.1.1 Formation of opinion

A large body of research on how opinions are formed exists. Some critical theories are
explained below for a better understanding. This thesis is about finding out how society’s
attitude is formed and how it can be displayed in the media.

The Social Representation Theory created by Moscovici in the 1970s says that people
shape their world view based on the communication and interaction with other individuals
(Howarth, 2006). Moscovici (1988, p. 211) is outlining “the nature of social
representations as capacity to create information, their function which is to familiarise us
with the strange, according to the categories of our culture”. The Agenda-Setting Theory
narrows down the formation of opinion more than the Social Representation Theory.
Opinion building is also influenced by public discussion, but more specifically by the

7



media. The agenda setting of the public discourse influences the public opinion, often in
political topics. The more a topic is being presented, the more influences it the formation
of opinion of the society (McCombs et al., 2014). This theory has been tested over the
years in various studies. A meta-analysis with over 90 studies showed a high average
correlation of r=.53 (SD=2.31) between the media agenda and the perceived importance
of an issue by the public (Wanta & Ghanem, 2006). The theory was further developed in
different directions since its invention half a century ago, but the focus remains on the
influence of society through the media discourse (Vu et al., 2014). Additional to the
agenda-setting theory there exists discourse research from Michel Foucault. The
findings of Foucault research support the agenda-setting theory. The research states that
through publicly accessible discourse, society's thoughts and actions can be mapped
(Jergensen, 2002; Keller, 2011). Discourse can be defined as framework for constructing
meaning through social and cultural factors. These factors are submitted through
communication (Widdowson, 2007). The media coverage is therefore a part of the
discourse defined by Foucault.

In contrast, the Social Cognitive Theory includes several factors influencing the learning
and the building of attitudes and beliefs. It assumes that people learn and interact with
their environment. In this theory, however, it is up to the individual to decide what beliefs
he or she wants to adopt and incorporate into his or her own thinking (Bandura, 1989).
Conversely, the Selective Exposure Theory states that one only consults information
that confirms one's own opinion. Other information is ignored and therefore one's opinion
is only reinforced by outside influence, but not changed (Hart et al., 2009). This
presupposes that the person has a strong opinion of his or her own. In Cognitive
Dissonance Theory as well as Social Identity Theory, it is assumed that people cannot
stand by their differing opinion and therefore their thoughts influence their behaviour in

society (Davis et al., 2019; Festinger & Carlsmith, 1959).

It is noticeable that all theories commonly include that behaviour and attitudes are
dependent on others. People are influenced in their opinions by their environment, their
fellow human beings and media coverage. One needs to consider that the formation of
opinion is never complete, and that opinions can always change over time. Especially,
when emerging technologies are consumed, where lots of developments can be observed,
the opinion can be susceptible to change. It is therefore an ongoing process, which is why
the superordinate terms at the beginning of this chapter also define it as a process (Devine-

Wright et al., 2017; Druckman & Bolsen, 2011).



2.1.2 Importance of opinion for emerging technologies

This subchapter discusses why acceptance by society is important for emerging
technologies. Research on various aspects of technological acceptance exists. In
particular, the consideration of the social acceptance of technologies has become
increasingly important in recent years as it is indispensable to ensure social acceptance to
realise concrete projects (Wiistenhagen et al., 2007). The fact that the federal government
aims to use the underground in Switzerland in the future to achieve the energy transition
will be presented in Chapter 2.2. In Switzerland in particular, major construction projects
and the creation of a legal basis can only be carried out with the consent of the population.
Switzerland is a direct democratic country where around half of all public referendums in
the world are held (Kaufmann et al., 2016). If a law of the federal constitution is
introduced or adapted, it requires a referendum. Even if a law introduction or adaption
does not require a vote, the population still has the right to force a public referendum
against a law, an amendment to it or even to implement a completely new law (Swiss
Confederation, n.d.). This ultimately triggers a political debate, as all eligible voters in
Switzerland can decide on it and must form their opinion. This is where the previously
presented theories on the formation of public's opinion become relevant. In Switzerland,
debate and opinion building happens through the media. Different political spectrums on
the subject are illuminated (Marquis et al., 2011; Tresch, 2012).

So far, the Swiss law on the use of the underground is still largely undefined at national
level. Currently, the first party to claim an area of ground may use it without regards to
others. Representatives from geology, industry and the state came to the conclusion that
those conflicts of use are unavoidable unless the legal situation is clarified in a near future
time horizon (Federal Geological Commission, 2022). Even though Switzerland is a
direct democratic country, the electorate has not yet voted on a national level for any law
that directly affects the comprehensive use of the underground (Lateltin, 2022).
According to the interpretation of the Federal Geological Commission (2022), the Spatial
Planning Act can also be applied to the underground, but it is unclear who is responsible
for the decisions regarding the use of the underground. Whether this is handled by the
federal government, the canton or the local municipality needs to be clarified.

This legal uncertainty also affects the focus technologies of this thesis. However, even if
the legal situation is clear, the acceptance of the society is needed. For example for CCS,
scientist agree that a wide acceptance in the public would be important to scale up the
technology (d’Amore et al., 2020; Wallquist et al., 2009, 2010; Wenger et al., 2021;
Wennersten et al., 2015). Lock et al. (2014) and Shackley et al. (2004) have stated that
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while the society has a fundamentally positive attitude towards CCS and advocate the
construction of CCS plants, might still reject and block concrete projects. The rejection
of concrete projects can be explained with the NIMBY phenomenon, which is discussed

in the following.

NIMBY phenomenon

NIMBY is an abbreviation for ‘not in my back yard’. It shows the residents’ resistance to
change their near environment (Devine-Wright, 2009). NIMBY focuses on all kinds of
development projects, but in literature, it is mostly used to measure the acceptance of
renewable energy projects (Carley et al., 2020). NIMBYsm could lead to a general
rejection of a project by the entire community. Residents are lobbying against the planned
project and spread their opposition to others (Schaffer Boudet, 2011). The phenomenon
must not be ignored as it could have significant impact on the acceptance of any project.
However, it must be noted that the NIMBY phenomenon is widely criticised. According
to Petrova (2016) it only focusses on proximity of residents to a planned plant. Thus, the
theory was not applicable for her studies on wind turbines as there were other, different
aspects driving the acceptance of the residents. Devine-Wright (2009) criticises NIMBY
for not considering these changes over time. Furthermore, NIMBY is criticised because
it does not take place attachments of residents into account (Devine-Wright, 2013;
Wolsink, 2006). The researcher’s reasoning against NIMBY entails that notion of people
only rejecting a project out of selfishness is too simplistic (Boholm, 2004; van der Horst,
2007). According to Carley et al. (2020) NIMBY is not generalisable as every project has
its differences and individual influences regarding the publics’ acceptance. But even if
NIMBY as scientific phenomenon is being criticised, the quoted researchers nevertheless
agree that the phenomenon exists. Also, many researchers using NIMBY agree that the
phenomenon is incomplete in itself, but can still serve as a basis for scientific studies

when applying some additions (Burningham, 2000; van der Horst, 2007).

The NIMBY phenomenon shows how complex and multi-layered the formation of public
opinion on energy technologies is. There are various factors influencing the acceptance
of renewable energy technologies. Huijts et al. (2012) identified knowledge and
experience, fairness, trust, risks, costs and benefits, consequences of rejection and impact
of the technology as significant factors. Druckmann & Bolsen (2011) disagree with the
factor of knowledge of the technology as they found that information does not

significantly influence opinion formation. Moreover, research shows that not all factors
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are weighted equally. According to the research of L’Orange Seigo et al. (2014), people
are more willing to accept a technology if they weigh the benefit factor more heavily than
the risks factor. The opinion and what is known about the factors and opinions on the
focus technologies will be discussed in more detail in Chapter 2.3. First, this chapter will

discuss the underground in general and the public opinion on it.

2.2 Swiss underground

The word ‘underground’ is a broad term with different meanings in German as well as in
English. Well known dictionaries define it as ‘everything that lies under the ground’
(Cambridge Dictionary, 2023; Duden, n.d.). The expanse of the underground is not
clearly defined. In principle, however, there is geological rock suspected on the earth’s
crust down to the beginning of the Earth's mantle. In Switzerland, this is expected at a
depth of about 40 km (Grotzinger, 2017). In English, the expression ‘subsoil’ is often
used, which is defined as the top layer of soil in whose nutrients the plants thrive (Hine,
2019). However, this distinction is relatively uncommon in German, which is why
everything ranging from directly below ground to the outer earth core is considered as
underground in this work. Further, underground is also defined as a secret hided activity
which is often illegal in word usage. Often, these are groups that operate out of the
shadows - the underground - or simply away from the norms of society. In German, also
the soil or fundament, which is the top layer of earth on the surface, is commonly referred
to as underground (Cambridge Dictionary, 2023; Duden, n.d.). This makes the distinction
essential, as only the geological underground is to be investigated in this thesis. This is

now presented in detail.

2.2.1 Underground conditions

The federal councillor responsible has commissioned the Federal Geological Commission
(FGC) to draw up a strategy and subsequently an action plan for Switzerland's
underground use. This demonstrates the need for underground utilisation, as well as the
current lack of information and regulation. In this strategy, it was acknowledged, that the
underground will be used even more in the future, especially to achieve the energy
transition and to guarantee the national supply with energy (Federal Geological
Commission, 2022). Adaptions and regulations based on the strategy and the action plan
will be highlighted later in this chapter. First, the current status and the underground

conditions are explained below.

11



Data availability

To get to know the Swiss underground better, the Federal Office of Topography, known
as swisstopo, has developed a 3D-Model for the region of the Central Plateau named
GeoMol17 (swisstopo, n.d.). This area covers around one third of the Swiss surface.
Including the cities of Zurich, Lucerne, St. Gallen, Bern, Lausanne and Geneva, this area
is home to two thirds of the total population of Switzerland (Federal Department of
Foreign Affairs, n.d.). Besides cartographic information, it also includes detailed
information on the soil composition. A wide variety of different data has been merged in
the model. The data has been collected in the past from boreholes, seismic measurements
and digital modelling (swisstopo, n.d.; Vahlensieck, 2018). Yan et al. (2019) remarks that
there is still a lack of models for underground infrastructure. The land administration
needs knowledge about existing infrastructure like utility networks on the underground
via 3D modelling. What needs to be considered is that 3D geological models are never
capable of displaying the reality completely. Due to various uncertainties, it can be judged
only as an approximation to reality (Wellmann & Regenauer-Lieb, 2012). Despite
everything, the basis for planning underground projects for the Central Plateau is given.
For the rest of Switzerland, however, there is a lack of data. On the one hand, the data
collection has been historically neglected by the federal government. On the other hand,
many European countries have collected underground data during the search for resources
such as oil and gas. Due to the moderate occurrence of resources in Switzerland, no

experience could be gained through resource allocation (Heuberger et al., 2022).

Current and future use of the underground

The use of the Swiss underground has a long history. Tunnel construction created
remarkable achievements. In 1882, there was a railway tunnel built through the Gotthard
massif. A more recent achievement for remarkable engineering and construction work is
the 57-kilometre-long Gotthard base tunnel for the railway (Jorio, 2016). Tunnels for
transportation, whether by train, car, metro or on foot, are ubiquitous. Furthermore,
underground military shelters as well as the numerous nuclear shelters for the safety of
the population in case of a nuclear disaster were built in Switzerland (Ziauddin, 2017).
Today, the supply of the population with resources including water, electricity, sewage,
internet communication and others are also ensured through underground pipelines.
Finally, many parts of buildings, such as multi-storey car parks, are also built
underground (Gauch et al., 2016). The underground is not only used, but also explored

by scientists. On the one hand, research on the geological composition of the underground
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and on caves is carried out. On the other hand, archaeological excavations can be used to
analyse relics from the past (Heuberger et al., 2022). Resources are also extracted from
the underground. Switzerland does not have a large resource base, e.g. in terms of oil and
gas. Therefore, this is mostly limited to water extraction and mining of salt and gravel.
Historically, there was no mining industry established (Leu, 2014).

The future use of the underground can be versatile. A large part of its future use will be
influenced by the federal government's energy strategy. Discussions about the use for
energy production have experienced a push forward by the nuclear disaster in Fukushima
on the 11" March 2011. An earthquake followed by a tsunami damaged the nuclear power
plant in Fukushima, resulting in a release of vast amounts of radioactivity on land and in
the sea (Aoki & Rothwell, 2013). In the end of Mai 2011, the nuclear phase-out in
Switzerland was approved by the Federal Council and at the end of 2011 by the
parliament. As a direct measure resulting from the nuclear disaster and the associated
nuclear phase-out, the new Energy strategy and the associated new Energy Act is formed
between the end of the year 2011 until the end of 2017. As of the 1% of January 2018, the
Energy Act was implemented (Swiss Federal Office of Energy, 2018). The Energy
Strategy 2050, also known as the energy perspectives 2050+, envisages that its targets
will be achieved with the help of renewable energies like hydroelectric power,
photovoltaics, geothermal energy, wind energy, biogas and energy production from wood
and waste (The Federal Council, 2021). It is also envisaged that negative emissions will
be necessary. This means that CO, needs to be captured from the atmosphere. This will
be partly achieved through CCS (The Federal Council, 2022). DGE and CCS presuppose
the use of the underground. It was recognised that this could lead to possible future
conflicts of use between the technologies. Therefore, the underground strategy was
formulated (Federal Geological Commission, 2022). The underground plays a crucial role
in assisting efforts to combat climate change and achieve success in addressing it.
Furthermore, the underground will continue to be utilised for resource extraction and
infrastructure development. Finally, the underground is an ecosystem and serves as
habitat for plants and animals (Federal Geological Commission, 2022, p. 5). The focus
technology CST is neither mentioned in the energy strategy 2050 nor in the underground
strategy, but a legal basis has been created with the federal law on the underground
transport of goods (The Federal Council, 2020). In doing so, the legislature also
recognised that CST contributes to address the climate crisis by ensuring environmentally

friendly freight transport (Fedlex, 2022).
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Finally, in March 2020, the COVID-19 pandemic resulted in a temporary reduction of
energy demand as a consequence of lockdown measures implemented to combat the
spread of the virus (Swiss Federal Office of Energy, 2021). In the year 2022, however,
the energy transition became omnipresent again because of an energy shortage. This was
caused, among other factors, by the beginning of the war between Russia and Ukraine.
The war lead to a lack of Russian gas due to embargos and the supply difficulties caused
by the pandemic, which also affected fossil fuel supply (Federal Department of the

Environment, Transport, Energy and Communications, n.d.).

Not only renewable and resource-efficient technologies for the use of the underground
are in political discussion, but also a final repository for nuclear waste is planned too.
Radioactive waste from nuclear power plants, research and industry is to be stored at a
depth of a few hundred meters, as it emits radioactive radiation for hundreds of thousands
of years (Nagra, 2022c). Additionally, infrastructure will be moved underground in the
future to relieve the scarce space above ground. This includes for example buildings,
roads and railway lines (Federal Geological Commission, 2022). Raw materials also
continue to be extracted from the underground (swisstopo, n.d.). Other forms of use are
conceivable. The subsequent media analysis of this thesis is intended to provide more

information about different future forms of use.

2.2.2 Perception of the underground

As there has not yet been a vote by the Swiss society about the use of the underground,
there has not yet been a need for Swiss society to form opinions regarding the
underground use on a large scale (Federal Geological Commission, 2022). This could be
a possible reason why the use of the underground has not yet been discussed more in
literature. Well-known studies mainly focus on public perceptions when people are
underground themselves. Specifically, the attitude towards underground work was
examined in many studies. For example, the study of E.H. Lee et al. (2019) questioned
1,093 citizens of Singapore and showed that people who have a positive attitude towards
being in the underground, feel protected there. Conversely, some negative aspects
regarding underground spaces stem from claustrophobia. Tan et al. (2020) on the contrary
found out that a well-furnished and greened underground workplace leads to even less
fatigue on a physical as well as emotional level compared to aboveground workplaces.
However, Wang et al. (2023, p. 12) recognises the lack of theoretical foundation in

building up the general attitude of the society towards the underground. They, therefore,
14



introduce eight aspects influencing the user perception of underground spaces and allow
for more research on this topic. The aspects encompass space connectivity and
positioning, physical environment, safety, convenience, facility, landscape, application of
smart technology and environmental diversity. It needs to be mentioned that Wang et al.
(2023) also focused on people using urban underground spaces like metro stations or
malls underground. The aspects do not cover deep underground spaces without public
access.

In conclusion, there are numerous studies investigating the perception of people when
being underground. But what society thinks about the deeper underground or how they

perceive it remains largely unanswered in the literature.

2.3 Introduction of the focus technologies
To enable a comparison between the focus technologies, the following is the current state

of knowledge in the literature of the technologies in Switzerland.

2.3.1 Cargo sous Terrain (CST)
CST is a unique freight transport project in Switzerland. The technology and the CST
project itself are presented in detail below. An assessment of the public attitude towards

CST is also made.

Project details and technology

The CST project aims to build an underground freight transport system. It should
comprise 500 kilometres of tunnels from St. Gallen to Geneva and from Basel to Luzern
as well as from Bern to Thun until the year 2045. CST is a project which is planned and
pursued by the company Cargo sous terrain AG (Cargo sous terrain, n.d.-b). The main
shareholders are, among others, the retailers Coop and Migros, the Swiss Post, several
insurance and financial institutes as well as logistic service providers. The definition and
conceptualisation phases of the project started in the year 2010. From 2013 to 2015, a
feasibility study for the underground freight transport was conducted. In 2016 an in-depth
proof of concept was made (Cargo sous terrain, n.d.-b). In 2017, the project entered a
detailed planning phase. In July 2019, with the adaption of the federal law on the
underground transport of good (UGUTG) the Swiss government set the basis to build and
operate an underground freight transport as pioneer in Europe (The Federal Council,
2020). In 2021, the parliament verified the law and put it into force (The Swiss

Parliament, n.d.). In January 2023, the construction work started with test drillings to
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analyse the ground composition for the first section between Zurich to Harkingen, which
is planned to be put in operation in 2031 (Cargo sous terrain, 2023). There will be a
planned tunnel system in depths between 20 and 40 meters underground (Schweizer
Radio und Fernsehen (Director), 2016). The tunnels are connected to the subsurface with
hubs in cities or logistic centers. The freight is being transported by air, street or rails to
the hubs, where CST transports it to the destination hub. From there, the freight will again
be transported with another transport method to its final destination. The vehicles
underground have an electric drive and move autonomously inside the tunnels. The
electricity for the drive of the vehicles is provided via induction (Cargo sous terrain, n.d.-
b). Induction technology is seen as seminal and is also discussed as an alternative to
battery driven electric vehicles for efficiency reasons (Aydin et al., 2022; de Almeida et
al., 2014; Mei et al., 2020). Thus, CST vehicles have no need for recharging and could
operate 24 hours a day (Cargo sous terrain, n.d.-b). The technology for CST has been
developed together with research institutions, such as the Zurich University of Applied
Sciences (Zurich University of Applied Sciences, 2022). To the knowledge of the author
no scientific literature about CST exists. In research, CST is classified as underground
freight transport technology. A main advantage of underground freight transport is the
reduction of traffic on the roads above ground and a flexible, efficient day-and-night
operation. This is particularly significant as the Federal Office for Spatial Development
expects freight traffic to increase by 37 % between 2010 and 2040 (Federal Office for
Spatial Development, 2016). CST is also environmentally friendly as CO» pollution and
noise pollution by freight transport decreases (Cui & Nelson, 2019; Egbunike & Potter,
2011). According to the environmental balance sheet of the Cargo sous terrain AG,
savings of up to 80% CO; emissions compared to the road traffic can be expected due to
the use of renewable energy (Cargo sous terrain, n.d.-a). Villa and Monzén (2021) see
not only the advantage of sustainability and reduction of CO; and noise but also the
reduction of accidents of underground transport systems compared to conventional
subsurface transportation systems. As CST is a cargo transport system without the need
of human beings it is not necessary to fulfill safety measures targeting humans as known
from rail or street tunnels. No security tunnel, fresh air system or signalization is needed.
This also leads to lower construction and maintenance costs compared to human transport
systems (Cargo sous terrain, n.d.-b; Villa & Monzon, 2021). However, a potential issue
could be conflicts of use. The the underground, especially in cities, is already extensively

built on. Finding the right space for tunnel constructions can prove to be difficult (Visser,
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2018). Another challenge is the potential lack of support from politicians (Egbunike &
Potter, 2011).

Public opinion of CST

Research showed that public acceptance is important for underground freight transport
systems (Villa & Monzén, 2021; Xue et al., 2022). In order to achieve the necessary
acceptance, it is important to consider the needs of the society already in the development
phase (Xue et al., 2022). Projects often fail because of societal factors. This is due to an
uncertain future and missing flexibility of the society (Kervall & Palsson, 2022).
However, a detailed survey or acceptance study investigating the publics’ opinion cannot
be found. The media analysis of this thesis aims to provide an assessment of the society’s

attitude towards the CST project.

2.3.2 Deep geothermal energy (DGE)

Climate change is now widely recognized and rejected by a decreasing number of
researchers (Cook et al., 2013). Therefore, renewable energies such as DGE are
increasingly moving into focus as they have a smaller impact on the environment
compared to the energy production based on fossil fuels (Perea-Moreno, 2021). The
technology of DGE and its advantages and disadvantages is discussed below.
Furthermore, the use of DGE in Switzerland and the state of knowledge regarding the

acceptance of this technology are explained.

Technologies

In DGE, different procedures and technologies exist. On one hand, DGE aims to produce
energy through hydrothermal or petroleum systems which is also known as Enhanced
Geothermal-System (EGS) technology. Alternatively, DGE can be used to power heating
systems (Hirschberg et al., 2014). The common feature of the system in Switzerland is to
use the heat from the underground starting at 3,000 meters below the surface. The depth
of the ground source heat pump and the geological layer differs but all systems require
two drilling holes. Cold water flows down through one tube and hot water comes up
through the other tube, resulting in a water circuit. The hot water is used to power turbines
on the surface that consequently feed electricity into the grid (Geothermie Schweiz, n.d.-
a; Hirschberg et al., 2014). A minimum temperature of 120 degrees is needed to produce
electricity. The water, which still has a minimum needed temperature of 70 degrees

Celsius after leaving the water circuit, is finally fed into a district heating network. The
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water finally flows back cooled and is pumped back into the ground. The combination of
energy and heat production is needed to operate a deep geothermal plant economically
(Geothermie Schweiz, n.d.-a; Hirschberg et al., 2014). The difference between
hydrothermal and EGS technology is that the hydrothermal system in Switzerland draws
water up from the depths of 3-5 kilometres. The water is used for producing electricity
and transmitting heat. The cooled water is than traced back down again. EGS on the other
hand pumps cold water at high pressure into the bedrock at a depth of about 4- 5
kilometres. There the water flows through the cracks in the rock, warms up in the around
150-degree Celsius environment, and is pumped up. After it has been used and thereby
cooled down, it is pumped back down (Hirschberg et al., 2014).

DGE plants are mostly spread around the seismic lines of the Pacific Ring of Fire that
contains 452 volcanos, island arcs and oceanic trenches (Allaby, 2020; GeoEnergy,
2022). The magma that is present on the subsurface through hot steams is the energy
source used by the hydrothermal technology (Pambudi, 2018). The allocation of plants
near the Pacific Ring of Fire shows that the use of hydrothermal technology is limited
(GeoEnergy, 2022). EGS, however, does not need the presence of hot water streams and
therefore has much more use cases. EGS is still in a testing phase and needs several more
years for the technology to be economically viable (Geothermie Schweiz, n.d.-b;
Hirschberg et al., 2014; Stauffacher et al., 2015). A main issue caused by the flooding of
the rock for petroleum systems are seismic events which can be perceived as earthquakes.
Seismic events cannot be prevented based on current knowledge. Risk assessment are
required and seismic events need to be better monitored (Hirschberg et al., 2014; Mena
et al., 2013). Spada et al. (2021) call for measurement and clarification not only of the
seismic risk, but also of accident risks above ground. Hydrothermal technology on the
other hand, encounter operational issues when the water pressure is insufficient
(Hirschberg et al., 2014). Regardless of the technology, there is also criticism regarding
the costs of DGE plants. Not only does an energy plant constitute a high initial investment
due to the necessity of drilling two bore holes, but also the operating expenses and the
maintenance costs are relatively high. Therefore, the amortisation of a DGE plant takes
longer compared to energy plants based on other technologies (Pan et al., 2019; Soltani
et al., 2021). Also, land availability to build a DGE plant could be an issue as it is most
efficient for heat distribution to build it next to a metropolitan area (Pan et al., 2019).
Besides the risks, DGE offers a major advantage over other renewable energy
technologies. It is available at any time of the day or night and all year round. Wind energy

on the contrary depends on wind conditions, photovoltaic needs at least moderate solar
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radiation. Hydropower also has a certain dependence on the climate and the rainfall
(Meenal et al., 2022). An analysis of several projects has shown that DGE is more
efficient than hydropower, fossil fuels and biogas. The performance is comparable to
offshore wind parks and even slightly more efficient compared to photovoltaic cells

(Spada et al., 2021).

DGE in Switzerland

Even if Switzerland does not possess ideal geothermal conditions, operation of DGE is
still a viable option to supply the country with renewable energy and heating according
to the Energy Strategy 2050 of the Federal Council (2021). The goal of the Federal
Council is to supply one million households with geothermal electricity by 2050.
Hirschberg et al. (2014) estimate the potential of geothermal energy to one third of the
country’s energy consumption by 2013, which is the equivalent to 24,000 GWh.
However, a test drilling in Lavey-les-Baines in 2022 showed that the heat at a depth at
around 3,000 meters can be sufficient to produce electricity with DGE in Switzerland.
Also, no seismic activity was triggered by the deep drilling. Nevertheless, the project
managers were faced with the issue of insufficient water pressure to drive the turbine for
energy production. That prevented the construction of the DGE plant (alpine geothermal
power production, 2022). In the year 2006 there were already plans to build the first EGS
plant in Switzerland. The project was called “Deep Heat Mining”, located in Basel and
was supposed to use the EGS technology (Hirschberg et al., 2014). The drilling to a depth
of 4,630 meter proceeded smoothly. After starting the fluid injection, two seismic events
with a maximum value of M L 3.4 on the Richter scale have been recorded. Three more
events were noticed in the following weeks. Even though they can only be referred to as
seismic events of minor strength, they were nevertheless noticeable for the society. After
these incidents, the liquid injection and finally the whole project was stopped (Canton of
Basel-Stadt, 2009; Hége et al., 2013; Héring et al., 2008). The project gained media
attention all over the world and triggered discussions on the risks of deep geothermal
energy (Giardini, 2009; Spada et al., 2021; Stauffacher et al., 2015). Vigano et al. (2021)
and Giardini (2009) propose different measures to prevent incidents with EGS. It is
particularly important that the data basis and monitoring is improved. Knowledge about
the underground is crucial to plan the project and assess the risks properly. As discussed
in Chapter 2.2.1, the geological composition in Switzerland, especially of the deep
underground is widely unknown and may be a major challenge for the use of the

technology.
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Despite the uncertainties, the city of St. Gallen believed in DGE technology and started
with test drillings for a hydrothermal plant between the years 2011 and 2013. However,
this project was not successful either; natural gas leaked through the borehole and an
earthquake with a maximum value of M 1 3.6 on the Richter scale was registered. As this
earthquake was even stronger than the one in Basel, this project also had to be stopped
(Omodeo-Sal¢é et al., 2020). Further DGE plants are in the planning phase or under
construction. But these systems only supply heat and do not produce electrical energy.
Operating plants are located in different cities and distribute heat to surrounding
households and industries through district spanning heating networks (Geothermie
Schweiz, n.d.-a). At the time of writing, there were two ongoing projects in Switzerland.
Test drillings for possible DGE plants are planned in Haute-sorne in the canton of Jura
(Geo Energie Suisse, n.d.). In addition, the Swiss Federal Institute of Technology Zurich
(ETH) Zurich has opened a test laboratory for DGE in an access tunnel of the Furka
railway route. Tests are being conducted to observe the response to simulation from the

rock (Bedretto Lab, n.d.).

Public opinion of DGE

The seismic events in Basel have sparked a debate on the acceptance of DGE
technologies. There is already a wide range of research literature, and a media analysis.
Stauffacher et al. (2015) found in their media analysis designed for Switzerland, that
media coverage from the year 1997 to 2013 on this topic is limited with only 193 articles
published in Neue Ziircher Zeitung (NZZ) and Tages Anzeiger. Only after significant
events related to DGE or energy supply like the Fukushima nuclear catastrophe, reports
accumulated. The researchers call for more publicity and open discussion on DGE. The
content of a majority of articles are mainly investigating negative reporting but do also
cover positive opinions.

It is worth mentioning that acceptance is also strongly country-dependent, even between
the Swiss and German population, a gap exists (Knoblauch et al., 2019). The focus of this
subchapter lays on the Swiss perception.

The most frequently mentioned risk factor that negatively influences the acceptance of
the Swiss population is the seismic risk (Knoblauch et al., 2019; Stauffacher et al., 2015).
According to Spada et al. (2021) and Mena et al. (2013) measurements of seismic activity
lead to greater acceptance, as the results of the risk assessment can be communicated in
an understandable fashion. Trutnevyte and Widmer (2017) envision a traffic light system

regarding the erosions, besides the assessment of other different risks, as valuable option
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for future projects in Switzerland. Another option would be to build DGE plants next to
industrial areas where fewer residents are directly affected by seismic activity (Knoblauch
et al., 2019). Furthermore, public rejection of DGE arises due to the high construction
and operational costs which reflects the concerns of the literature mentioned previously
in this chapter (Stauffacher et al., 2015). There is also fear and distrust against new
technology observed (Kunze & Hertel, 2017; Stauffacher et al., 2015), lack of knowledge
about the underground utilisation (Stauffacher et al., 2015) and due to previous
unsuccessful projects (Stauffacher et al., 2015). The health impact of the DGE plants is
also registered as a negative factor (Bustaffa et al., 2022). Gross (2013) connects the
unknowns of DGE to the public with the gloomy image associated with the underground
in sagas and fairy tales. However, there are also parts of the society and opinions that are
positive towards DGE. Mentioned are the pioneering role of DGE (Stauffacher et al.,
2015), environmentally friendliness (Stauffacher et al., 2015) and the constantly available
and renewable resource (Knoblauch et al., 2019; Stauffacher et al., 2015).

2.3.3 Carbon capture and storage (CCS)
In this chapter, it will be explained how CCS works, how it is operated in Switzerland
and what is known about its attitude in the Swiss society. It is also explained why there

is a need for CCS in the first place.

Technological foundation of CCS

CCS aims to filter carbon dioxide out of the atmosphere. CCS technologies are still under
development and there are only 35 operating plants worldwide (International Energy
Agency, n.d.). The pre-combustion CO> capture method is a recent example of such
technologies. CO: is emitted after the burning of fossil fuels in industry complexes or
power stations. A CO» capture solution filters CO; after it is leaving the combustion
chamber. With the help of an aqueous amine solution, the CO; is dissolved from the
exhaust gases. After this process, the COz can then be transported to the storage site by
rail, ship or pipeline in a liquid form. After transportation it will be injected into the layers
underground (MacDowell et al., 2010). Another approach is the oxyfuel method. Here,
the fuel is burnt with pure oxygen instead of oxygen during combustion. For the oxygen
method, it is important to control the heat in the boiler by recirculating flue gases.
Afterwards the CO, is transported and stored (Zhu et al., 2021). There are more

technologies in development, but they will not be highlighted each as they are not all
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feasible. Summarized, all technologies include the following three steps: capture of the
COy, the transportation of the CO; and the storage underground (MacDowell et al., 2010).
There are various geological sedimentary layers that can be considered for the storage of

COz. The depth and layer depend on the local conditions (Boot-Handford et al., 2014).

Currently, the main issue with CCS is the high price of installation of CCS plants as well
as expenses caused by the ongoing operation (International Energy Agency, n.d.). Holz
et al. (2021) is addressing the costs for CO> compensation via CCS. The price needs to
be high enough to compensate the CO and to build up and maintain the supply chain for
CO», which must not be neglected. In addition to the high costs, the scalability of CCS is
also questioned. Furthermore, CCS is criticised due to its high energy demand to operate
the CCS plant itself which could lead to an efficiency reduction of the connected plant
where the CO:x is filtered from. There could also be problems with storage if leaks occur
and CO; is released back into the atmosphere (de Coninck & Benson, 2014; Rahman et
al., 2017). However, the focus of the recent literature is currently not on the advantages
and disadvantages of the technologies, as these are still in a development phase.
Currently, most of the debate is about whether it will be necessary to use CCS

technologies at all. This will be discussed in more detail below.

Need for CO; reduction

CCS is being utilised to combat climate change. The CO; concentration in the atmosphere
is too high. Scenarios thought by the Intergovernmental Panel on Climate Change (IPCC)
and analysis by researchers assume an increase in the use of fossil fuels and a decrease in
renewable energies in the future. As this will lead to increased CO; emissions, more CO»
must be removed via CCS (Wennersten et al., 2015). In May 2022, there was already a
CO; concentration of 421 ppm' measurable in the atmosphere (National Oceanic and
Atmospheric Administration, 2022). Rockstrom et al. (2009) assess a CO, concentration
of more than 350 ppm as critical to not overstep the climate related planetary capacity of
a liveable space for humanity. Rau (2019) argues that the reduction of hundreds to
thousands gigatons of CO: until the year 2100 will be unavoidable to meet global
temperature goals. There are various estimates on how much CO; needs to be removed
from the atmosphere in order not to overstep a maximum global warming of 1.5 degrees

Celsius: 10 to 20 gigatons each year (IPCC, 2022), 1 to 10 gigatons each year (National

! ppm is a chemical unit of measurement. It stands for parts per million (Allaby & Park, 2017)
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Academies of Sciences, 2019) or 1,000 to 10,000 gigatons in total (Fuss et al., 2018).
While estimates differ, most scientists agree that the CO; level needs to be reduced. Also,
politics is acting accordingly. That is why 197 of the United Nations’ members signed
the Paris Agreement that set the global temperature increase of a maximum of 1.5 degrees
Celsius above pre-industrial level (United Nations, n.d.). The goals of Switzerland in its
Energy Strategy 2050 are even more ambitious. The strategy aims to become climate
neutral by 2050 and reduce or even remove CO> emissions completely (The Federal
Council, 2021). Wennersten et al. (2015) assume that the only way to maintain a stable
climate system is to remove CO; from the atmosphere through large-scale CCS operation.
From a European perspective, CCS is seen as a key measure to reach the climate goals

until 2050 (Holz et al., 2021).

CCS in Switzerland

CCS has been addressed for the first time in the Swiss federal government's climate
strategy 2050. Nevertheless, the Swiss government admits that more research must be
conducted and feasibility of geological storage options needs to be proven (The Federal
Council, 2021). A first research paper estimates the storage capacity for CO: in
Switzerland with 2,68 gigatons (Chevalier et al., 2010). Finally, the authors of the energy
strategy 2050 assume that parts of the CO;, will be stored abroad. The availability of
storage abroad is seen as realistic, the construction of pipelines posing the main challenge
(The Federal Council, 2021). Figure 1 shows the scenario by the federal government of
the development of CO, emissions including the part of CCS and net emission

technologies (NET) inland and abroad.

Figure 1: Scenario CO; emissions in gigatonnes in Switzerland
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In conclusion, the climate strategy 2050 merely states that CCS will be necessary to
achieve the climate targets by 2050 (The Federal Council, 2021). Switzerland decided to
exit nuclear energy by 2035. Hence, scientists worry about higher CO> emissions caused
by alternative energy sources and energy imports. As alternatives for Switzerland gas-
fired generators, renewable energies and energy imports were elicited. Some of those
energy production methods are emitting more CO, than nuclear power plants (Kannan &
Turton, 2012). In Switzerland, no commercially operated CCS plant storing CO>
underground exists. However, a test laboratory was opened at the ETH Zurich research

facility (ETH Zurich, n.d.)

Public opinion of CCS

CCS is not yet operated on large-scale. This explains why wide parts of the society never
heard of CCS. A survey by Carley et al. (2012) in the United States of America claims
that 80% of the respondents were not familiar with CCS. Whilst the study of Arning et
al. (2019), the knowledge in Germany was a bit higher, but still around 75% of their
respondents only had a little knowledge. Despite the relative unfamiliarity, research on
the perception and acceptance of the technology was conducted. In Switzerland, a survey
with n=693 Swiss citizens showed no strong opposition but also only a moderate
acceptance or rather a neutral attitude towards CCS. The researchers’ reasoning was that
there was too little knowledge about CCS among the participants (Wenger et al., 2021).
A survey by Krause et al. (2014) showed that over 80% of the participants supported CCS
technology. Of these, in turn, only 20% were willing to endorse CCS in their community.
Therefore, the NIMBY effect can also be observed with CCS (Arning et al., 2019). The
main concern of the society on CCS seems to be about the safety of the technology
(Krause et al., 2014; Wallquist et al., 2010). Participants of two studies of Wallquist et al.
(2009, 2010) conducted in Switzerland reported to be scared of an over-pressurized
reservoir for the storage of CO; underground. They feared that the pressure under earth
could cause an explosion, which in turn could lead to earthquakes. The participants were
also afraid of the leakage of the stored CO> as it could rise to the surface one day or
destroy the ecosystem. According to the research of van Alphen et al. (2007), the media
in the Netherlands mentions the high costs and the fact that CCS is not the solution to the
actual problem are more often than the risks arising from CCS. Arning et al. (2019) and
Terwel et al. (2012) on the other hand, classify the transportation of CO: as the main risk
perceived by the public. The fear relates to the environment and health implications if

transport vessels get damaged. Other risks mentioned, but seen less impactful, were
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groundwater pollution and explosions caused by CCS (Arning et al., 2019; Wallquist et
al., 2009, 2010). Satterfield et al. (2023) agree with the research findings regarding the
acceptance of CCS mentioned above and add that people see moral hazard caused by CCS
as an issue. Furthermore, Volkart et al. (2016) refer to possible social conflicts associated
with CCS. They see resistance from the Swiss society and non-profit organisations
against concrete projects. This is based on a historical rejection of energy and industrial
projects. Socio-political factors regarding the decision making process also needs to be
considered (Terwel et al., 2012). Especially trust in the involved stakeholders is important
in order to receive the citizens acceptance (Terwel et al., 2012; Yang et al., 2016).
Ultimately, according to d’ Amore et al. (2018) social acceptance must be given the same
importance as economic factors in order to be successful. Lee et al. (2019) on the other
hand highlight the significance of a balance between economic and environmental factors
to lower the transportation and storage risks and to gain acceptance. Even though they
weight different factors, the researchers agree that risks can be lowered and acceptance
can be increased by employing different strategies based on models that assess risks
(d’Amore etal., 2018; S.-Y. Lee et al., 2019). However, there are not only sceptical voices
from the society and research site, but also supporters. Scientists claim immediate need
for action to combat climate change (S. R. Carley et al., 2012; Satterfield et al., 2023;
Shackley et al., 2004). Van Alphen et al. (2007) rate the presentation of CCS in the Dutch
media as generally balanced and presented in a positive light. In Dutch media discourse
the focus tends to be on the CCS technologies’ capability to remove CO> from the
atmosphere. These findings correspondent with a comparable analysis conducted in
Australia, Canada, New Zealand, the United Kingdom and the United States (Gough &
Mander, 2006).

2.4 Derivation of hypothesis
Based on the existing knowledge, hypothesis have been formulated to address the
research questions following the media analysis. The derivation of the hypotheses is

described below.

The Swiss electorate has not yet decided on the use of the underground. The political
debate is still in its infancy. The scientific community has also not yet dealt with the issue
of public opinion on the use of the underground on a large scale. It is therefore assumed
that the media has not yet focused on this issue either. No comparative study for
Switzerland could be consulted and there are no scientific appendix points on the
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accumulation of articles on the underground. Thus, the formulation of a hypothesis on the
first part of research question Q1 is dispensed with. This part is examined holistically and
exploratively. For the second part of the question on the change over time of the media
coverage, hypothesis H1 is formulated. As it has become established in theory, the nuclear
catastrophe in Fukushima has started the discussion and establishment of the Energy
Strategy 2050. Subsequently, the Corona pandemic caused new social challenges. This
may have decreased media attention of the energy transition in favour of COVID-19
related issues and fears. Other events such as the war between Russia and Ukraine have
also contributed to the energy crisis, which has presumably also fuelled media coverage.
The assumption that underground reporting depends on energy policy issues is also
justified by the hypotheses H2 and H3. There it is assumed that energy issues make up a
major part of the underground discussion. For this reason, it is assumed that certain crises
can increase media coverage.

H1: After a global crisis, an accumulation of media articles on the underground and its

use can be observed.

In Chapter 2.2, the proposed forms of use for the Swiss underground in the federal
underground strategy have been presented. It can be assumed that the media will also deal
with topics that are addressed in research and are also planned for implementation in
Switzerland. All current forms of underground utilisation are still a topic to be discussed.
However, due to the political discussions surrounding the new forms of use, it is assumed
that these will be the focus of media coverage. Therefore, the following hypothesis
regarding research question Q2 will be stated.

H2: The media discourse discusses future forms of use for the underground which are

described in the energy strategy 2050.

Research question Q2 addresses what significance the future use of the underground will
have in comparison to its current forms of use. As discussed in Chapter 2.2, the nuclear
disaster in Fukushima has triggered a series of events in Swiss energy policy. This also
meant changes for society. Scepticism about new technologies is to be expected, which
is why it is assumed that this leads to greater media interest than the known forms of use.

H3: The future forms of use are lively discussed compared to other underground topics.

Research question Q3 on the presentation of the focus technologies in the media and thus

public attitude is split into four hypotheses. There has not been much research on the
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attitude towards CST project in the scientific community, as highlighted in Chapter 2.3.1.
There is no evidence of either positive or negative perceptions. Therefore, it is assumed
that the media react neutrally to the project.

H4a: The project Cargo sous terrain is presented in a neutral light in Swiss media

discourse.

DGE has already been tested in Switzerland and has caused earthquakes as mentioned in
Chapter 2.3.2. This has affected the technology and projects have been stopped.
Therefore, it is assumed that the media image of DGE is negative.

H4b: Deep geothermal energy tends to be portrayed negatively in Swiss media discourse.

Studies have found that people have reservations against CCS (cf. Chapter 2.3.3). This
image is also expected in the Swiss media discourse.
H4c: Carbon Capture and Storage tends to be portrayed negatively in Swiss media

discourse.

The underground itself and its perception has hardly been researched at all. This is another
reason why it is assumed that this is not considered a big issue among the society and that
the underground is therefore perceived and portrayed neutrally.

H4d: The underground tends to be portrayed neutrally in Swiss media discourse.
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3 Methodical approach

To test the hypotheses, scientific research was performed. This chapter looks in detail at
how this research consisting of a media analysis was carried out. First, it will be described
hereafter why media analysis is suitable to answer the research questions. Then media
analysis is presented as part of discourse analysis. Finally, the exact procedure of this

work is described.

3.1 Media analysis

According to the agenda-setting theory and the discourse research by Foucault presented
in Chapter 2.1.1, public opinion is shaped through media discourse. While other factors
that can influence opinion formation, this is one way that societal attitude can be
measured. According to Paltridge (2022) the analysis “considers how views of the world,
and identities, are constructed through the use of discourse” (Paltridge, 2022, S. 2). First
and foremost, discourse analysis aims to gather opinion and not only analysing the
language meaning. Discourse analysis is therefore considered as a sociological topic and
not only linguistic science according to the social structures evaluated (Pan & McLeod,
1991; Widdowson, 2004). Media coverage is a specific part of the discourse that is
analysed.

Especially, in the technology sector people are often focusing on the general social
acceptance rather than forming their own individual opinions (Seidl et al., 2013).
Therefore, an analysis of the media image is well suited to clarify the public opinion rather
than questioning individuals regarding their attitude (Devine-Wright et al., 2017). One
needs to consider that various stakeholders of the technologies are benefiting from the
opinion built through the media and try to influence the society through press releases
and reports (Andsager, 2000). This reinforces the influence of the media in shaping public
opinion. Various research papers on renewable energies have already proven that the
application of media analysis in this field is suitable to reflect the opinion of the society.
For example, van Alphen et al. (2007) analysed 306 media articles in the Netherlands and
questioned stakeholders from the government, industry and environmental NGOs
regarding their perception of CCS. For the most part, they came up with congruent results
and agreed on the perception, which tended to be positive. Devine-Wright (2007)
acknowledges in his critical review that the media influence renewable energies.
Furthermore, Stauffacher et al. (2015), Bauer (2005) and Heras-Saizarbitoria et al. (2011)
recognised media analysis as suitable for studying the perception of emerging

technologies like DGE, biotechnology and photovoltaic cells. Finally, Mayring (2022)
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states that the analysis of media often aims to make statements about their effects on the
audience, i.e. the target group. As outlaid in Chapter 2.2.2, the influence on the social
aspects on underground usage has been neglected in research so far. As discourse analysis
is often used as an exploratory research method, it is employed in this work for initial

research analysing the impact of social aspects on underground usage (Mayring, 2022).

3.2 Research design and procedure

It is possible to analyse any kind of communication in a quantitative as well as qualitative
way (Mayring, 2022). In this research, a hybrid approach is applied. This means that
research questions Q1 and Q2 will be answered using a quantitative approach, while

research question Q3 will be evaluated using a qualitative approach (Mayring, 2022).

The research was carried out in accordance with the procedure of content analysis
developed by Mayring (2022). His guidelines facilitate systematic research. It allows
qualitative research to be rule based and theory led. In particular, he suggests working
with fixed categories to analyze the discourse to make the procedure verifiable. Even
though the procedure according to Mayring (2022) was applied, there were slight
adjustments being made. The procedure of Mayring proposes ten basic steps for content

analysis. These steps were replicated but adapted to the structure and layout of this thesis.

The systematic approach applied to the research of this thesis has been illustrated in

Figure 2. The individual steps are then described in detail.
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Figure 2: Process model
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Steps 1-3
The first three steps of the procedure; the formulation of the research questions, the review
of the state of knowledge and the derivation of hypotheses are addressed in the previous

chapters (cf. Chapter 1.2 and Chapter 2).

Step 4

Utilising quantitative evaluation, the aim is to use basic data to show changes over time
in reporting on the underground and thus analyse research question Q1. For this, a
database with general information on articles on the underground is required. For the
second research question, the articles must be classified. This is based on the theme of
the article, but also on the form of use discussed for the underground. This should make
it possible to say whether other new forms of use are also being discussed. Thus, research
question Q2 can be answered. Finally, the analysis turns into a content analysis. By
applying category labels, it is possible to determine the attitude of an article towards the

described focus technologies and the underground. This tackles research question Q3.

Step 5

The fifth step, the definition of the key words to collect the sample material, is assembled
based on the first three steps. The sample was compiled by means of search terms. The
determination of the search terms is explained in detail in Chapter 3.2.1. Data, in form of
full text media articles, was collected from the database Factiva. Factiva provides a
comprehensive collection of worldwide media that can be searched using keywords and
the results displayed in full text. The database is operated by the American media and
news company Dow Jones. The search function in Factiva was used for generating a
sample systematically. The search was carried out by the author of this work between

mid-March and the end of April 2023.

Step 6
Through the search with help of the key words from step five, a sample of n=1,609 articles

on the underground is used. The presentation of sample 1 is made in Chapter 3.2.2.

Step 7
For the definition of the style of analysis, a simple thematic analysis of the articles
proposed by Mayring (2022) is chosen. To assess the topics and form of use of the

underground, no in-depth assessment of the articles is needed. Therefore, the content of
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the article is summarised and categorised according to its main theme. In addition, if a
form of use is discussed, a categorisation of the form of use is made. No further text or

content analysis is carried out with sample 1 of the general underground.

Step 8

Step eight investigate the extent of which the media discusses the underground and what
importance it enjoys in the media over time. For this reason, data such as publication
dates of the article were collected to examine hypothesis H1. Details regarding the data
captured can be found in Table 3. To address hypothesis H2, concrete forms of use
discussed in the articles were recorded. Finally, the change in thematization was also be
investigated to prove hypothesis H3. Therefore, the articles were classified in a
corresponding thematic area. For the quantitative evaluation, the sample with the
evaluated data was filled into an Excel worksheet. The theme and the form of use were
elicited indicatively when reading the articles. After 100 articles, the topics were
consolidated and, where it was appropriate, summarised. The 100 articles were rechecked
and, if necessary, recategorized. The articles were cross-read and assigned to a theme and
a form of use (if applicable) for the underground. Since all forms of use discussed are to
be recorded, it was important not to form a ready-made coding system after these first
100 articles. The coding was therefore further developed during the analysis. Details
regarding the procedure of coding and the information captured will be highlighted in

Chapter 3.2.3.

Step 9

The themes and proposed forms of use for the underground from the previous step were
captured in a coding scheme. Each form of use is associated with the superordinated
themes. In the coding scheme, there is a short explanation of each theme and utilisation

form. The final version of the coding scheme can be found in Appendix B.

Step 10

To tackle hypothesis H4a, H4b and H4c, sample 1 containing of articles on underground
in general was further divided by focus technologies, thus creating one sample per focus
technology?. This was made by filtering sample 1 with search terms evaluated for each

focus technology. The composition of the search terms used is highlighted in Chapter

2 Sample 2 for CST, Sample 3 for DGE, Sample 4 for CCS
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3.2.1. The samples of the focus technologies are therefore a non-randomly selected subset

of sample one of underground articles.

Step 11

The samples 2-4 were then analysed in terms of content. Using qualitative content
analysis, frequencies and clusters can be detected and significance tests can be conducted.
The condition for qualitative analysis is to use ordinal, interval or ratio scales (Mayring,
2022). In this work, a simple ordinal scale was used, which distinguishes between
positive, neutral and negative attitudes. This relies on media analysis described and
conducted by van Alphen et al. (2007), Heras-Saizarbitoria et al. (2011) and Mayring
(2022). Moreover, as discussed in Chapter 2.1.1, attitudes are categorised in positive,
neutral and negative attitude. Therefore, the classification of the media articles into these
categories also creates consistency between methodology and the research questions.
The text passages in the articles of samples 2-4 are finally assigned to the ordinal scale.
The analysis style of ‘structuring’ according to Mayring (2022) is chosen for this purpose.
A structure should be filtered out of the text. The articles should not only be summarised.
An attitude towards a technology is to be evaluated. The evaluation of the attitude was
done by using coding guidelines. The coding was done by an indicative categorisation.
The categories were formed continuously while reading the first articles. Since not
enough is known about the possible attitudes and arguments from the current state of
knowledge, this approach is recommended and is applied by other media analysis
(Mayring, 2022). An example of this is the media analysis of DGE by Stauffacher et al.
(2015). Coding guidelines were created for the focus technologies. These contain all
themed categories. Each category can take a positive, negative or neutral stance according
to the ordinal scale used. For each attitude there is a short explanation and coding rules
describing criteria for a positive, neutral or negative attitude. The structure of the coding

guidelines is inspired by Mayring (2022). Chapter 3.2.3 presents details of the coding.

Step 12

First, ten articles per focus technology were read and categories were formed on an
ongoing basis. These ten articles were chosen based on the grounded theory, that states
categories are recorded until no new ones are added (Glaser & Glaser, 2010). After ten
articles, no additional categories were found. Thus, the coding guidelines were finalised
after ten articles for each focus technology (details see Chapter 3.2.4). Finally, these first

ten articles were reclassified according to the finished coding guidelines. This completed
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the pre-test (cf. Chapter 3.2.4) and ensured that the categories of the first ten articles are

correctly classified.

Step 13
Finally, the entire sample of each focus technology was coded following the coding

guidelines (cf. Appendix C - E). Finally, the entire coding was repeated to reduce errors.

Step 14

To investigate hypothesis H4d, the underground should be assessed according to its
attitude. For this purpose, articles from samples 2-4 used that also addressed the
underground itself were used. The articles thematising the underground were marked in
sample 2-4 and compiled into a new sample 5. Thus, this was not done with further search
terms, but while classifying and assessing hypotheses H4a, H4b and H4c. Sample 5,
which was obtained for this purpose, is therefore a further gradation. In summary, samples
2-4 for each focus technologies are obtained from sample 1. Afterwards, the specific
sample 5 for the assessment of the attitude towards the underground was subtracted from

samples 2-4. The building of the samples is illustrated in Figure 3.

Figure 3: Composition of the samples

Sample 1 — underground quantitative

Sample 5 — underground qualitative

Source: own representation

The procedure for the coding of the articles is identical to the procedure applied on the

analysis of the focus technologies described in steps 11-13.

Step 15
The previous 14 steps served as the basis for the research. The data analysis was carried
out in Excel with the help of filters, formulas and pivot tables. The research questions and

hypotheses derived from them formed the basis for the research. In Chapter 4, the
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hypotheses are evaluated. Consecutively, the evaluations are presented graphically, in

tables and illustrated in the course of this work.

Step 16
Finally, it is evaluated whether the quality criteria are met. This is described in Chapter

4.4,

3.2.1 Recherche Journal

In the following, criteria and search terms applied to filter the database Factiva are
discussed in detail.

First, the language used as well as region thematised in the articles were determined. In
the delimitation of Chapter 1.4, the languages analysed have been restricted to English
and German. The attitude by region towards the Swiss underground is to be depicted,
which is also derived from the research questions Q1 and Q2 of this thesis. Therefore, the
articles with a focus other than Switzerland were removed. Generally, only media created
by publishers that are domiciled in Switzerland should be examined. However, there is
no filter function in Factiva for this. Since all journals and magazines were to be included
in the evaluation, this was not restricted by means of search criteria, but filtered out
manually in a further step, which is explained at the end of this chapter. The following
search criteria have been established:

Language: German & English, Region: Switzerland

The time constraint was also partly dictated by all three research questions. The opinion
of the society since the nuclear disaster in Fukushima (11. March 2011) is to be
investigated. Data collection was conducted from mid-March 2023 to the end of April
2023, so all articles were observed until 11. March 2023. Thus, the sample spans over
exactly twelve years.

Date: 11.03.2011 —11.03.2023

Consecutively, the search words were defined. For the quantitative analysis and thus to
answer research questions Q1 and Q2, as many articles as possible on the underground in
general should be analysed. For this, several search terms must be used including
synonyms. To ensure this, the Boolean operators AND, OR and NOT were applied. As a
basis for the analysis of keywords, the script of the federal underground strategy was

examined and all expressions interchangeable for “underground” were collected.
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Subsequently, initial search results skimmed for the synonyms of underground retrieved
in the previous step. Furthermore, websites of interest groups as well as dictionary articles
on the topic of underground were also analysed. Finally, this led to the selection of the
following terms in German: Untergrund, unterirdisch, Tiefe, tief, Georessourcen,
Erdkruste, unter der Erde, geologisch, Geologie, Untertagebau and unter Tage. These
terms, combined with AND, lead to a sample of n=394,785 articles. A random selection
of these articles was cross read. In many cases, they do not correspond to the underground
as defined in Chapter 2.2., On this basis, it was determined that an article was only
included in the sample if it included the term underground paired with a synonym of the
underground. This approach was chosen, as an article on the underground is usually
mentioning the word “underground” and further synonyms. For example, in the
underground strategy of the Federal Government, the German word “Untergrund” is
mentioned 147 times (Federal Geological Commission, 2022). With this combination,
many thematically inappropriate articles could be excluded at the same time.

In the next step, all German terms have been translated into English. To obtain a wealth
of synonyms there, research papers were consulted in addition to websites and
dictionaries. As most relevant research papers are written in English, a search of research
papers based on the German synonyms of “underground” did not yield any results. The
federal underground strategy, on the other hand, is not translated into English, which is
why there was a slightly different procedure here.

The search terms found by browsing the research papers are as follows: underground,
below ground, depth, deep, georesources, geological, geology, underground mining, earth
crust or under the earth. All these terms combined with AND together with all previously
defined search criteria discussed in this chapter leads to a sample of n=6,372 articles.
Search terms: (Untergrund AND (unterirdisch OR Tiefe OR tief OR Georessourcen
OR unter Tage OR Erdkruste OR unter der Erde OR geologisch OR Geologie OR
Untertagebau OR unter Tage)) OR (Underground AND (below ground OR depth OR
deep OR georesources OR geological OR geology OR underground mining OR earth
crust OR unter the earth))

Through cross-reading utilising randomly chosen articles and headlines, it has come to
light that a considerable portion of the articles continue to make references to
underground-related word connotations that are not pertinent to the focus of this thesis.

Many articles thematising a social, criminal and ideological underground. But also, a

musical underground, i.e. non-mainstream articles or scene festivals, are discussed.
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Sporting events, which are less noticed, are also presented. Therefore, the articles were
filtered with help of the exclusion of the following subjects.

Subject: NOT Sports NOT Religion NOT Festivals NOT Financial Crime NOT Hate
Crime NOT lllegal Gambling NOT lIllegal Immigration NOT Digital Piracy NOT
Murder/Manslaughter NOT Sex Crimes NOT Gangs NOT Terrorism NOT
Whistleblowers

This combination finally revealed a sample of n=5,901 articles. However, it is noticeable
that there are various short contributions. For example, press releases that were quoted,
or even short messages on the underground without detailed content. These articles fail
to offer a comprehensive understanding of the topic and hinder the ability to develop an
informed viewpoint. Articles of the sample containing between 300 and 600 words were
cross read again. Based on the observations made in the process of cross reading the
articles, a restriction to a minimum of 500 words proved to be a sensible delimitation.
Therefore, the following search term which is Boolean for articles that contains more than
500 words for word count (WC) was added.

Supplement to search term: AND WC>500

Finally, all restrictions were combined to a search query. The final Factiva search query
can be found in Appendix A. This search led to a sample of n=4,392 articles. Following
that, the articles underwent another round of filtering, this time it was done manually by
the author. This process considered the classification of the research questions and the
specific scope of this thesis. This was done according to the following criteria:

- News from the Swiss Federal Administration were excluded. Such announcements
do not serve to form the opinion of the population. This news can be classified as
official announcements rather than mass media.

- Articles that do not geographically concern Switzerland were filtered out. This was
already captured in the search criteria.

- Specialist journals, especially scientific and industrial journals, were excluded
because they are only read by a small minority of the society.

- Duplicates were filtered out. Duplicates refer to articles that are published twice in
the same journal, for example in the online version as well as in the print version.

- The few articles that were not thematically suitable were also excluded which leads

to a further substantial reduction.
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- Scripts of video, radio and TV contributions were excluded. Generally, radio, video
and television reports and social media posts are not integrated in the analysis of this
thesis. It can be assumed that due to the different forms of media, gestures (video),
tone of voice (radio), emojis (social media) used can additionally influence opinion.
Therefore, this would require further research.

- Journals that are not domiciled in Switzerland were excluded. It can be assumed
that Swiss public form their opinions through local magazines and do not consult
foreign media extensively. Therefore, only Swiss domiciled newspapers are
considered.

- Certain Swiss sources were excluded too. On the one hand, these were all sources
acting as dispatch agencies (Keystone-SDA, News aktuell OTS, AWP Swiss News,
Reuters Nachrichten etc.). The aim of those outlets is to pass on information to
newspapers in a neutral form so that they can write their articles. They are, therefore,
not consulted by the society itself. Thus, they do not significantly shape the Swiss

public’s opinion.

After the filtering according to the criteria above, the sample was reduced to n=1,609
articles. This sample is referred to as sample 1. The reduction of articles just described is
visually depicted in Figure 4. It must be noted that the first stage of the funnel containing

394,785 articles is not linear.

Figure 4: Filtering of articles

Limitation to region, language, 394.785
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Search terms with AND/OR
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Limitation of word count

Manual filtering

Source: own representation
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Addressing research question Q3, samples 2-5 for the three focus technologies were
generated’. However, the basis of this was sample 1. These articles were re-filtered using
search criterion for the focus technology. This also ensures that the focus technologies
were considered in combination with the underground. Again, synonyms for CST, DGE
and CCS were searched for. The procedure remained unchanged from the general search
conducted for underground-related content.

Relatively few synonyms have been detected for CST. It is a concrete project with a
uniquely assignable name. The technology used is also unique and therefore, cannot be
covered by one term. The technology of CST is referred to as “unterirdischer
Gitertransport” or “underground freight transport” in literature, which is why this was
added to the different spellings and abbreviations of CST.

Search term CST: Cargo sous Terrain OR CST OR Cargo sous terrain OR

unterirdischer Giitertransport OR underground freight transport

Synonyms of DGE were searched by analysing research papers. Often, DGE is referred
to as geothermal energy in English or “Geothermie” in German. As defined in Chapter
2.3.2, DGE is facing projects drilling 3,000 meters below the surface. The geothermal
projects not reaching the defined depth were excluded manually. The term has become
widely adopted and is not only used as a technical term. A synonym to DGE in the
German language is “Erdwirme” which is interchangeable with the English expressions
“Geothermal energy”, “Geothermal power” and “Geothermal heat”. No other common
synonyms could be found in dictionaries. Also, a comparable study from Stauffacher et
al. (2015) did not use further synonyms.

Search terms DGE: Geothermie OR Tiefengeothermie OR Erdwiirme OR Geothermics

OR Geothermal energy OR Geothermal power OR Geothermal heat

A wide variety of expressions used synonymously to CCS can be found. As this paper
focuses uniquely on the underground storage for CO., rather than any other uses of CO».
Nevertheless, utilisation was included in the search terms, as in studies the expression
CCUS is addressing storage and utilisation together. The following terms were found in
literature, science and reports:

Search terms CCS: Carbon Capture and Storage OR CO2-Sequestrierung OR Carbon
sequestration OR Carbon dioxide capture and storage OR CCS OR CCUS OR Carbon

3 Sample 2 for CST articles, Sample 3 for DGE articles, Sample 4 for CCS articles
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Capture utilization and sequestration OR carbon capture utilization and storage OR
Speicherung von CO2 OR Negativemissionen OR CO2-Abscheidung und Speicherung
OR CO2- Abscheidung und -Speicherung OR Abscheidung und Speicherung von CO2

3.2.2 Sample

According to Zurich University of Applied Sciences (n.d.) 69 Swiss sources in the four
Swiss national languages and English were covered in the database Factiva in 2019. These
are mostly daily, Sunday and weekly newspapers as well as regularly published
magazines. Factiva as a database is constantly adding new sources. Not all publications
analysed had been in the database since the beginning of the study period. Therefore,
Table 1 includes the period during which the analysed media were available in the
database.

According to the supplementary bulletin of the WEMF AG for media research, sample 1
adds up to a total edition of 2,583,359 in 2022 (WEMF AG, 2022). 2,583,359 readers are
equivalent with around 29.56% of the Swiss resident population of 2021 (Federal
Statistical Office, n.d.). It must be noted that there can be overlaps, as one person can be
among the recipients of several newspapers at the same time. On the other hand, a medium
could also be consumed by several people. However, a high number of individuals of the
population are represented in the analysis of these reports. It must be noted that not all
Swiss media that would meet the search criteria were represented on Factiva. Factiva is a
private-sector database that has only recorded a selection of Swiss media. The sample is
therefore only an excerpt of the Swiss mass media landscape. Nevertheless, the sample is
diverse. Considering the quality assessment from the Research Centre for the Public
Sphere and Society of the University of Zurich, different quality scores are represented.
On the one hand, the highest rated Swiss media NZZ am Sonntag (quality score 7,6) and
NZZ (quality score 7.6) are included in the sample. Also, the lowest rated magazines
Blick (quality score 4.9) and 20 Minuten (quality score 5.3) are represented (Research
Center for the Public Sphere and Society, 2022). In terms of regional coverage, there are
n=18 media that cater to readers from across German-speaking Switzerland. Additionally,
n=24 regional media are included in the analysis. The coverage of the regional media is
illustrated in Figure 5. The media are presented on the respective region concerned. There

is a cluster in north-eastern Switzerland, while central Switzerland is underrepresented.
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Figure 5: Distribution of regional media
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The sample 1 to investigate research questions Q1 and Q2 is described again in Table 1.

The media building samples 2-5 to analyse research question Q3, are listed in Table 2.

Table 1: Sample 1, quantitative analysis

Characteristic | Sample

Articles 1609 Articles

Newspapers 42 German- & English-language Swiss newspapers;

2011-2018 Zentralschweiz am Sonntag

2011-2023 Aargauer Zeitung, Basler Zeitung (online), Beobachter, Berner
Zeitung (online), Bilanz, Blick (online), Biindner Tagblatt, Der Bund
(online), Die Siidostschweiz, Finanz und Wirtschaft (online),
Handelszeitung (online), Neue Luzerner Zeitung, Neue Ziircher
Zeitung, NZZ am Sonntag, Oltner Tagblatt, Schweiz am
Wochenende, SonntagsBlick, SonntagsZeitung, St. Galler Tagblatt,
Tages Anzeiger (online), Zofinger Tagblatt

2012-2023 Die Weltwoche

2015-2023 ZEIT Schweiz

2016-2018 Ostschweiz am Sonntag

2016-2023 20 minuten online, Appenzeller Zeitung, Basellandschaftliche
Zeitung, Das Magazin, Der Landbote (online), Neue Zuger Zeitung,
NZZ Folio, Thurgauer Zeitung, Toggenburger Tagblatt, Wiler
Zeitung, Ziirichsee-Zeitung (online)

2017-2023 Gliickspost, Schweizer LandLiebe

2018-2023 Grenchner Tagblatt, Limmattaler Zeitung, Solothurner Zeitung

2021-2023 The Local

Source: own representation
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Table 2: Samples 2-5, qualitative analysis

Technology
& Sample

Articles

Newspapers

CST,
Sample 2

51 Articles

22 German-language Swiss newspapers;
Aargauer Zeitung, Appenzeller Zeitung, Basler Zeitung
(online), Berner Zeitung (online), Der Bund (online), Der
Landbote (online), Die Siidostschweiz, Grenchner
Tagblatt, Handelszeitung (online), Neue Luzerner
Zeitung, Neue Ziircher Zeitung, NZZ am
SonntagsZeitung, Oltner Tagblatt, Solothurner Zeitung,
St. Galler Tagblatt, Tages Anzeiger (online), Thurgauer
Zeitung, Toggenburger Tagblatt, Wiler Zeitung, ZEIT
Schweiz, Zofinger Tagblatt, Ziirichsee-Zeitung (online)

DGE,
Sample 3

228
Articles

29 German-language Swiss newspapers;
20 minuten online, Aargauer Zeitung, Appenzeller
Zeitung, Basellandschaftliche Zeitung, Basler Zeitung
(online), Beobachter, Berner Zeitung (online), Der Bund
(online), Der Landbote (online), Die Siidostschweiz, Die
Weltwoche, Grenchner Tagblatt, Handelszeitung
(online), Limmattaler Zeitung, Neue Luzerner Zeitung,
Neue Zuger Zeitung, Neue Ziircher Zeitung, NZZ am
Sonntag, Oltner Tagblatt, Schweiz am Wochenende,
Solothurner Zeitung, SonntagsZeitung, St. Galler
Tagblatt, Tages Anzeiger (online), Thurgauer Zeitung,
Toggenburger Tagblatt, Wiler Zeitung, Zofinger
Tagblatt, Ziirichsee-Zeitung (online)

CCS,
Sample 4

27 Articles

18 German-language Swiss newspapers;
Aargauer Zeitung, Basellandschaftliche Zeitung, Basler
Zeitung (online), Berner Zeitung (online), Blick (online),
Biindner  Tagblatt, Der Bund (online), Die
Stidostschweiz, Die Weltwoche, Grenchner Tagblatt,
Limmattaler Zeitung, NZZ am Sonntag, Oltner Tagblatt,
Solothurner Zeitung SonntagsZeitung, St. Galler
Tagblatt, Tages Anzeiger (online), Zofinger Tagblatt

Sample 5

Underground,

171
Articles

29 German-language Swiss newspapers;
Aargauer Zeitung, Appenzeller Zeitung,
Basellandschaftliche Zeitung, Basler Zeitung (online),
Beobachter, Berner Zeitung (online), Blick (online), Der
Bund (online), Der Landbote (online), Die
Stidostschweiz, Die Weltwoche, Grenchner Tagblatt,
Handelszeitung (online), Limmattaler Zeitung, Neue
Luzerner Zeitung, Neue Zuger Zeitung, Neue Ziircher
Zeitung, NZZ am Sonntag, Oltner Tagblatt, Schweiz am
Wochenende, Solothurner Zeitung, SonntagsZeitung, St.
Galler Tagblatt, Tages Anzeiger (online), Thurgauer
Zeitung, Toggenburger Tagblatt, Wiler Zeitung, Zofinger
Tagblatt, Ziirichsee-Zeitung (online)

Source: own representation
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Assessment of sample size

Riffe (2014) proposes different sample techniques. The methodology of this thesis can be
classified as a simple random sample. The sample size for newspaper and other media
articles differ and is dependent from the field of analysis (Riffe, 2014). It must be noted
that this research is not a full covering study in terms of media articles available because
the word count and type of media were limited. Otherwise, all articles gathered from
search in German and in English language, which relate to Switzerland in the defined
period by means of the search terms, were analysed. Therefore, the sample size of sample
1 can be classified as sufficient. For samples 2-5, there is a selection bias as it was a non-
random sampling (Winship & Mare, 1992). The selection of these samples must therefore
be viewed critically. They are an excerpt from articles in the focus technologies, which
also mention the underground and synonyms of it. On the attitude of the underground,
only articles are analysed that also deal with the focus technologies. This can also lead to

a distortion of the results.

3.2.3 Coding
This chapter discussed the different coding applied to the different samples.

Underground — quantitative research
First, all articles of sample 1 were entered in an Excel list. In the list, the columns captured

in the following table were recorded to categorise them in the analysis.

Table 3: Categorising of sample 1

Column name | Explanation
Article number | The articles have been numbered for better clarity and

classification.

Title The title of the article

Newspaper The publishing journal

Date The date of publication. If the article was published again after a
minimal correction (the case with online versions), the first date was
selected.

Word count This specifies how many words the article contains in total.

Theme This is an umbrella category and represents various topics

concerning the underground that are discussed. For example, the
underground is used for resource allocation, but also future forms
of use are proposed, or current research is reported.

Form of use Concrete forms of use discussed, detailing the Theme. Resource
allocation includes, for example, the mining of salt, gas, oil and
others.

Source: own representation
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The themes and forms of use were recorded indicatively from the texts. A coding
overview (cf. Appendix B) with explanations of the categories has been created. There
are also articles in which more than one theme or form of use are discussed at the same
time. For example, Brupbacher (2016) from Der Landbote reports on the search for a
suitable nuclear waste repository underground (= form of use: nuclear repository). For
this purpose, geologists explore the underground (=geological knowledge). Finally, the
category that was the focus of the article was chosen, in this case the nuclear repository.

The finished Excel list can finally be filtered and used to evaluate the results. In Table 4

is an example from the coding scheme showing a theme and its subcategories.

Table 4: Coding scheme underground

Theme Explanation Form of use | Explanation
Community | Services to the residential | Public Providing the population
services population by means of | supply with water, electricity, etc.
supply of utilities and | Geothermal | Heating with geothermal
disposal of things. These | energy technology up to 3,000
services are provided using meters under the surface.
the underground. Waste Waste dumping
disposal underground.
Bodies Cemeteries
disposal

Source: own representation

Focus technologies — quantitative research

The coding of the individual media reports was done in an Excel table. Each article of the
sample occupies a row. Then, basic information on each article was entered. This allows
it to make statements about certain anomalies at a later stage. This was followed by the

coding. The individual columns of the sample are shown in Table 5.

Table 5: Categorizing of samples 2-5

Column name | Explanation

Article Number | The articles have been numbered for better classification.

Title Basic information: The title of the article

Subtitle Basic information If a subtitle was available, it was also copied in.
Otherwise “no subtitle” as recorded.

Newspaper Basic information: The publishing newspaper was recorded.

Publishing date | Basic information: The publication date has been added. If the
article appeared on several days or was published again after a
minimal correction, the first date was selected.

Journalist Basic information: The name of the journalist listed as the author of
the article. If no journalist was listed, "no journalist mentioned" was
recorded.

Word count Basic information: How many words the article contains in total.
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Style of article | Classification of the style on the basis of the Research Center for
the Public Sphere and Society (2022) media quality review.

Region Basic information: The regions the article applies to.

Technology Content: Whether the content of the article included the analysed

focus technology as focus (=yes) or whether the technology was
mentioned in another context but is not the focus of the article (=no).

Summary Content: A short summary of the article

Reasoning Coding: A short-written statement on the coding was also added.

coding There, the reasons for the rating were explained. The coding logic

technology/ regarding the overall rating is explained on page 46.

underground

Categories Coding: All coding categories were listed in a column. If the

technology/ category was approached in the article, the coding in positive,

underground negative or neutral argument is added.

Rating Rating: Overall sentiment of the article in positive, negative or

technology/ neutral attitude.

underground

Source: own representation

The articles were read through in detail and categorised. Following the indicative coding
procedure, a new line was initially created in the coding guide and in the Excel worksheet
for each new category until article ten of each technology were reflected. Thereafter, this
was followed by the pre-test which are explained in Chapter 3.2.4. The completed coding
guide for each focus technology and the underground can be found in Appendix C - F.
All categories are recorded in the guide, a definition of the category and the coding rule
was specified following the example of Mayring (2022). According to the ordinal scale
used, a category has a negative, positive or neutral value. Therefore, a description and
rules for positive, neutral and negative evaluation is included for each category. An

example of a category from the CCS technology is shown in Table 6.

Table 6: Coding scheme focus technologies

Category Definition of | Coding rules
category

Whether and to what

Contribution to the Positive arguments:

solution of the | extent CCS canmakea| - CCS is an important solution to

climate crisis significant solve climate crisis
contribution to solving | - Negative emissions are
the climate crisis. unavoidable

Neutral when mentioning:

- CCS is neither the solution nor

does it strengthen climate crisis
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- The impact of CCS is not clear yet

Negative when mentioning:

- CCS cannot stop climate crisis
- CCS is counterproductive, as

fewer emissions are thus avoided

Source: own representation

The grading and assessment of attitudes was modelled in the media analysis of van
Alphen et al. (2007) and Heras-Saizarbitoria et al. (2011). The researchers also conducted
media analysis in the renewable technologies sector. To ensure that uniform and
comprehensible coding prevails, the following rule for grading was established.

When an article mentions an argument related to a specific category, it is assigned a score
of 0, 1 or 2, corresponding to the ordinal scale used. A score of 0 represents a neutral
attitude, 1 indicates a positive attitude, and 2 signifies a negative attitude. If a category is
mentioned in the article without an evaluative context, it is assigned a score of 0.
However, for a positive or negative evaluation, the text must explicitly present it using
appropriate adjectives or by comparing it to similar technologies. An example of a ready-
coded article is given as an example in Appendix G. Subsequently, the evaluation of the
individual categories led to an overall rating which should indicate the overall sentiment
of the article. In other words, whether it is in favour of the technology, against it or neutral.
An equal number of positive or negative scores leads to a neutral evaluation. However, it
is important to note that in content analysis interpretation takes precedence over the
category system as the macro context should be evaluated (Mayring, 2022). Thus, the
classification of text components was made according to the pragmatic theory of meaning.
The theory states that users of a language share a common history and therefore have a
common understanding of different linguistic terms (Preyer, 2018). The context of the
discourse should be depicted by its real meaning. This is why the correct interpretation of
the context lies with the author.

Finally, the coding was done again to reduce the source of errors and to check whether
the results are reproduceable. The same style of coding is then done with the factors on

the underground, if this was dealt with in the article.

3.2.4 Pre-test
The pre-test serves to test the formation of categories. Ideally, this is done by several

coders creating the categories and comparing them after a certain number of articles and
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eliminating ambiguities (Hussy et al., 2013; Mayring, 2022). As this work is written by
one author, comparison with other coders is not possible. Nevertheless, after ten articles,
the coding of samples 2-5 was considered again in a consolidated way. For sample 1, after
analysing 100 articles, a modification is made to the coding scheme. First, it is examined
whether categories could be summarised or renamed. This procedure led to the summary

of categories shown in Table 7.

Table 7: Pre-test

Sample or Category 1 Category 2 New summarising
Technology category
Underground, | Public supply Waste disposal Community services
Sample 1
Underground, | Workspace Habitat Work and residence
Sample 1 underground underground
CST Privately operated | Foreign Legal structure of
participation ownership
CST Structural Noise pollution Side effects of project
obstructions
CCS CO; Leakage Health hazard (due | Risk of CO, Leakage
to CO» leakage)

Source: own representation

Subsequently, each of the articles included in the pre-test are coded again, as new
categories are also added. This check ensures that the first articles are also correctly
classified. This helps to get a sense of how the categories could be interpreted similarly

across all the articles.

4 Results

This chapter presents the results of the media analysis described in Chapter 3.2 and is
structured according to the research questions. Chapter 4.1 deals with research question
QI1, Chapter 4.2 addresses research question Q2 and Chapter 4.3 presents the results of

research question Q3.

4.1 Quantitative reporting
Research question Q1, how often the underground is addressed and how the coverage of
the underground has changed since the Fukushima nuclear disaster, is examined below.

This concerns hypotheses H1 and H2, which are analysed.
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Sample 1 consisting of n=1,609 articles with an average of 863.7 words per article is
consulted. 42 different media have dealt with the topic of the underground with varying
frequency. As described on page 41, not all media were available in the database Factiva
over the entire research period. Figure 6 shows how many mediums were available in

each year of the analysis.

Figure 6: Number of different media

45
40
S
- 35
g
- 30
=
2
o 25
&
o
w 20
o
Yt
1)
3 15
=)
> 10
Z
5
0
=) — ~ e < 7o) © ~ o0 N = — I n <
= — = = — — — — =z = Q N N I I
o o o o o =) o o o o o IS o o o
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

Year

Source: own representation

At the beginning in 2011, there were 22 media sources available, while in 2023 there were
40. The largest increase in the number of available media sources took place in 2016,
when 12 new media were added to Factiva. Only two media (Ostschweiz am Sonntag and
Zentralschweiz am Sonntag) were removed from Factiva as they were discontinued.
Details on the availability of the individual media during the study period can be found
in the description of the sample (cf. Table 1). Over time, an average of 32.9 media sources
are analysed. Moreover, it happens that articles are taken over exactly and published by
several media at almost the same time. In sample 1 there are 184 articles that appeared
several times with a total number of 661 duplicates. What is also striking is the different
number of articles that a medium publishes. Figure 7 lists all media that have published
more than 20 articles in the research period. As expected, the first six media were
represented over the whole period. It is interesting to note the low numbers of articles
from Blick (n=12) and 20 minuten (n=3) as major daily newspapers in the country®.
Additionally, the underground topic receives the highest number of publications from two

regional newspapers, namely St. Galler Tagblatt and Aargauer Zeitung. The themes

4 Blick and 20 minuten are not represented in Figure 7 as they have not published 20 articles
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discussed in Aargauer Zeitung are diverse, there is no discernible trend for a certain topic.

In St. Galler Tagblatt, there is an accumulation of n=43 articles concerning DGE.
Figure 7: Articles per Medium (from 20 articles/medium)
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Development over time
The development over time in relation to number of media articles is shown in Figure 8.

However, the year 2023 was omitted, as only a few weeks were examined here and are

therefore not significant for the whole year 2023.

Figure 8: Development of articles over time
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However, as discussed at the beginning of the chapter and by means of Figure 6, not
always the same number of media were represented in the sample. As the number has
increased between 2011 and 2022, this could also have led to a general increase in the
number of articles and thus to a bias. Therefore, in Figure 9, the development over time
is shown again, but only for the media represented during the entire time. This concerns
n=21 media listed in Table 1 with availability from 2011-2022. These media together
reached a circulation of 1,262,006 in 2022 according to the statistics of WEMF AG
(2022).

Figure 9: Development of articles over time — media limited
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Even if the adjusted sample is considered, an upward trend emerges. On average, if only
whole years are considered (2012-2022), there were 93.4 articles each year discussing
underground with a standard deviation of 31.1 articles. As shown in Figure 9, the articles
in 2021 (n=100) and 2022 (n=154) exceed the average. If global crises are superimposed
as in Figure 9, H1 can be examined. The research commenced with the nuclear disaster
in Fukushima in 2011, prompted by the research question. Other crises that can also be
observed in the media landscape according to the Research Center for the Public Sphere
and Society (2022) are the COVID pandemic, which was triggered in 2020, and the war
between Russian and Ukraine, which began in 2022. An effect of the nuclear catastrophe
cannot be observed. Yet, during the COVID pandemic, media coverage of the
underground is declining slightly. At the beginning of the Russia-Ukraine war, it is rising
sharply. Whether this has a causation, however, remains questionable. As it is illustrated

by Figure 10Figure 9, the most proposed form of use for the underground is the one as
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nuclear repository. There was a peak number of articles on underground as site for the
nuclear repository in 2022. If the repository has a connection with the Ukraine war is

questionable. Since these deviations from the times of crisis are not pronounced and

causation cannot be established, H1 cannot be confirmed.

HI: It is not possible to establish links between global crises and underground reporting.

4.2 Future forms of use of the underground
To answer research question Q2, which deals with the topics of the underground news

coverage, H2 and H3 are considered separately.

Hypothesis H2
To evaluate hypothesis H2, the discussed future forms of use are looked at. In total, n=566
articles of sample 1 dealt with future forms of use. The breakdown by concrete

technologies is shown in Figure 10.

Figure 10: Articles regarding forms of use
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The nuclear repository is covered the most with n=237 articles. In Switzerland, the federal
government formed the National Cooperative for the Disposal of Radioactive Waste
(Nagra) in 2008, which is dedicated to finding a site for a nuclear repository for
radioactive waste underground. The geological structures for the deposit should be as
stable and impermeable as possible and the deposit should be formed at a depth of several

hundred meters for the next million years (Nagra, 2022c). In relation of media coverage,
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the nuclear repository is followed by the three known focus technologies: DGE (n=206
articles), CCS (n=60 articles) and CST (n=40 articles). With n=15 articles, there are
multiple mentions of the use for "aquaponics". This term refers to underground planting
of food and organisms as well as animals in a replicated, resource-conserving habitat
(Gadient, 2019). According to Gadient (2019) from Thurgauer Zeitung, arable land on
the subsurface has been exhausted. It is for this reason aquaponics gains relevance in
media. Asphalt collectors came up with n=3 articles. The Tages Anzeiger presents them
as water pipes in the shallow underground that are used to cool the roads in summer and
to heat the asphalt in winter (Fassbind, 2019). N=2 articles deal with the storage of energy
underground. Finally, there are three forms of use, each of which was discussed in only
one article. Laubli (2012) discusses air storage power. Hot air is stored at high pressure
in salt caverns. In Der Bund the technology is described as a beacon of hope for the future
of energy production. Furthermore, energy grass grid is proposed. Here, underground
pipes can be used to create artificial ice on grass by cooling it (Vogt, 2013). Finally, shale
gas is listed. According to Schwander (2011) from Basler Zeitung, this novel technology
for extracting gas from shale layers could revolutionise the gas market. Apart from DGE
and CCS, none of the proposed utilisation methods are outlined in the Federal
Government's Energy Perspectives 2050 (Swiss Federal Office of Energy, 2013).
Looking at the development of the leading five future uses over time, there are periodic

changes. This is shown in Figure 11.

Figure 11: Articles regarding forms of use over time
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Generally, the number of articles increased over time. One reason is the increased number
of medium analysed as illustrated in Figure 6. However, there are remarkable
observations, especially in the case of the nuclear repository. From 2014 to 2021, apart
from 2017 and 2018, most of the articles on the future utiliation of the underground were
devoted to the nuclear repository. During this time, test drillings were carried out for
possible sites (Nagra, 2022a, 2022b). A peak of articles on nuclear repositories could be
observed in 2022 with n=83 articles. This is the time when Nagra has completed the site
search and communicated its decision for the repository (Nagra, 2022a, 2022b). The
number of reports on DGE also shows considerable fluctuations. Not only technologies
and forms of use targeting sustainability are discussed. In general, these are not only
energy topics that envisage the use of the underground like H3 proposed. In particular,
the issue of the future nuclear repository is receiving a lot of media attention. Thus, it is

even more represented in media than individual sustainable technologies.

H2: Not only future forms of use of the energy strategy 2050 are discussed but also for

example a nuclear repository is thematised.

Hypothesis H3
In H3, the aim is to show which forms of use and themes appear in media coverage. The

corresponding breakdown by themes across sample 1 is visualised in Figure 12.

Figure 12: Themes discussed in the media
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The graph shows the occurrence of the thematic categories. According to the coding
scheme, they have been further deepened into concrete forms of use. The proposed future
forms of use (Future use) have already been presented in Figure 11. The articles
thematising infrastructure projects underground (n=251), were further divided. On the
one hand, it is infrastructure that is available to a broad public, which is represented by
n=167 articles These consist of underground stations, parking infrastructures, museums
and other underground buildings. Underground work and living spaces are discussed in
n=81 articles, i.e. spaces where people stay underground for longer periods of time. A
minority of n=3 articles deals with underground storage spaces.

The third most common topic, the community services (n=243), are divided into concrete
forms of use. There is the public supply (n=133), i.e. the supply of water, sewage,
electricity and other services via underground lines. In earlier times, waste disposal was
often carried out underground. N=67 articles deal with the subject of waste disposal and
the pollution caused by it. In Arbon, for example, household waste was buried until 1948,
which did lead to groundwater pollution today (Eichenberger, 2011). N=38 articles are
dealing with the supply of heat to residents by making use of geothermal energy.
However, this is not DGE due to the shallow depth of less than 3,000 meters. In addition,
n=5 articles deal with cemeteries and bodies disposal underground. The three most
common issues described before are related to the use of the underground. Only in fourth
place are articles on imparting knowledge about the underground. This is geological
knowledge (n=65) and archaeology (n=57). For example, the Basellandschaftliche
Zeitung reported on excavated graves from the year 550 (Stula, 2020). The theme
‘Pollution & Risk’ (n=114) is also not concerned with use, but with hazards emanating
from the underground, such as earthquakes or leaking toxic substances. This is followed
by two more themes of underground use. Traffic (n=107) includes all tunnels for rail, car,
bicycle and pedestrian traffic. Resource allocation (n=97) discusses the extraction of gas
(n=56), salt (n=19), gravel (n=13), oil (n=2), ore (n=2) gemstones (n=2) and mineral
water (n=1) from the Swiss underground. Caving (n=24), discussions about the legal
situation (n=22), the lake ground (n=14) and test purposes (n=7) are not further
subdivided and are described in detail in the coding scheme (cf. Appendix B).

The discussion about future forms of future use of the underground is the most frequently
addressed topic, accounting for 35.2% of the total articles. The infrastructure in second
place account for 15.6%. Since the other topics are diverse and not directly connected, it
can be said that the future forms dominate the reporting and H3 can therefore be accepted.

H3: The future forms of use are lively discussed compared to other underground topics.
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4.3 Portrait of underground and focus technologies
To answer research question Q3, hypotheses H4a, H4b, H4c and H4d are examined. Each
of the following subchapters deals with a sub-hypothesis and a focus technology,

respectively the general underground.

Cargo sous terrain

For the technology CST, n= 51 articles from 22 different media outlets with an average
word count of 899.6 were analysed. The evaluation of the basic data shows that no
medium is overrepresented (most represented medium: Berner Zeitung, n=6 articles). The
articles mainly focus on Switzerland as a whole country (n= 27 articles), followed by the
regions of the Central Platform (n=11 articles) and Eastern Switzerland (n=9 articles).
What is striking is that with n=17 articles one third of the articles did not put a focus on
CST. It is notable, that eight articles appeared in several media at the same time. These
eight articles were published 31 times combined. N=51 articles thematise CST and
contain a total of n=186 positive arguments against n=69 negative arguments and n=108
neutral arguments. This leads to an average of 7.1 positive, negative or neutral arguments
per article. The positive and negative scores can be seen in Table 8 and Table 9, in

addition with the number of mentions (n) and the percentage of the total arguments.

Table 8: Positive statements regarding CST

Positive Statements n Percentage

Visionary, innovative project 35 18.8
Efficient & flexible logistics 27 14.5
Relaxation of scare space above ground 25 13.4
Environmentally friendly project 23 12.4
Government involvement 16 8.6
Legal structure of ownership 14 7.5
Political support 11 5.9
Side effects of project 10 5.4
Feasibility 9 4.8
Economic operation 7 3.8
Investment 4 2.2
Clear legal situation 4 2.2
Transportation costs 1 0.5
Total 186 100

Source: own representation

Table 9: Negative statements regarding CST

Negative Statements n Percentage

Feasibility 12 17.4
Political support 12 17.4
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Funding of the project 11 15.9
Side effects of project 10 14.5
Unclear legal situation 7 10.1
No relaxation of scare space above ground 6 8.7
Investment 5 7.2
Legal structure of ownership 2 2.9
Limited impact on traffic congestion 2 2.9
Legal structure of ownership 1 1.4
Governmet involvement 1 1.4
Total 69 100

Source: own representation

The most important positive argument for CST is that it is a visionary project (n=35).
This argument highlights the project, but also the technology itself as promising. Finally,
the project is praised for representing Switzerland's innovative strength. In NZZ am
Sonntag, CST is presented as “not only a solution to the impending traffic collapse on the
roads, but also a lighthouse project with which Switzerland could once again present itself
internationally as a centre of innovation.” (Friedli, 2016, para. 6). In addition, it is
discussed that the project brings strong advantages in terms of efficiency and flexibility
for logistics (n=27). Professor Stolzle of the University of St. Gallen, for example,
mentions in an article of the Handelszeitung sending even small consignments using CST
is worthwhile (Vonplon, 2016). Not only does this make logistics more flexible, but it
also relieves the burden on the roads (n=25). Only in fourth place of the positive
arguments is it mentioned that the project also has a positive effect on the environment
(n=23). This is due to the shift from the road to electronically powered vehicles in the
underground. The four arguments have a share between 10% and 20% each of all the
arguments. Combined, they account for a share of 59.1% of all arguments. The remaining
40.9% are distributed over nine different topics. Of these topics, each has a share of less
than 10% of the total arguments and are mentioned 1-16 times in the CST sample. On the
negative side, the first four arguments that are mentioned most often are relatively evenly
represented and together account for 65.2% of all negative arguments. The feasibility of
the project is questioned most. In n=12 articles it is questioned whether this project can
ever be realised. There are also voices from politics that criticise the project (n=12
arguments). In addition, there are concerns about the availability of the required founding
(n=11 arguments). N=10 articles shed light on possible negative side effects. For
example, more traffic above ground in the villages with CST hubs is mentioned (Felber-

Eisele, 2021).
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These four main negative arguments are followed by seven other arguments, each of
which has a share of 10% or less of the overall result. Finally, the analysis of the
individual arguments led to the following overall assessment of attitude.

Positive attitude n=28 articles, 54.9%

Neutral attitude n=10 articles, 19.6%

Negative attitude n=13 articles, 25.5%

A comparison over time in Figure 13 shows that there are differences over the period
from 2011 to 2023. The peak of positive articles in 2016 is striking. These remarkable
observations are complemented in Figure 13 with events of the project presented in
Chapter 2.3.1. For example, the commitment of support from the federal council in 2016
was a milestone for the project. Also interesting is that the first article on CST was
published in 2013 (03.03.2013). Even though not all newspapers were represented from
the beginning, which explains the increase in articles on CST to a certain extent, there

still seems to be conspicuousness here.

Figure 13: Attitude towards CST
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Based on the results shown in Figure 13, hypothesis H4a can be refuted. The presentation
of CST is predominantly positive with 54.9% positive articles. Even though there was an
accumulation of negative articles in the second half (2019-2021) of the analysed period,

the majority is overwhelmingly positive even in this phase.
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H4a: The project Cargo sous Terrain is presented positively in Swiss media discourse.

Deep geothermal energy

Sample 3 on DGE includes 29 media, which published n=228 articles with an average
word count of 813.1. In this sample, there were 26 articles that were published by several
media, resulting in a total of 93 duplicate publications. Subsequently, the authors of these
duplicates tend to have a higher frequency of appearances, but there is no striking
accumulation of publishing journalists here either. However, it is worth mentioning that
an accumulation of articles that concern the region of St. Gallen, namely n=47 articles
(=20.6%). They relate to the test drillings in St. Gallen. Thus, the St. Galler Tagblatt is
the dominant medium with n=47 articles (=20.6%). Otherwise, reports on region Jura
(n=17 articles) and Thurgau (n=16 articles) are also more frequently represented. Finally,
n=37 articles mention the DGE project in Haute-Sorne (Canton Jura). The publishing
media are otherwise relatively evenly distributed. For the time being, there have been
n=204 articles with the writing style of a report published on DGE. Only isolated
interviews (n=13) and opinion articles (n=9) can be mentioned. What is less occurring
with DGE than CST is the number of articles that do not treat DGE as a main focus; n=33
(14.5%). Most articles discuss energy production in combination with heat production
(n=119 articles) or do not specify whether energy or heat production is addressed (n=63
articles). Only n=29 articles on DGE deal with energy production only and n=17 articles
with heat production only. The 228 articles thematising DGE include a total of n=651
positive arguments divided into 20 different categories. This is compared to n=538
negative arguments divided into 21 categories. N=548 neutral arguments were included.
This led to an average of 7.6 positive, negative or neutral arguments per article. In Table

10 and Table 11, the positive and negative arguments are listed.

Table 10: Positive Statements regarding DGE

Positive Statements n Percentage

Government involvement & support 98 15.1
Environmental friendly & renewable 88 13.5
Essential power supply 71 10.9
Support from science 57 8.8
Good geological conditions 46 7.1
Feasibility of technology 45 6.9
Political support 35 54
Availability of geological data 35 54
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Continous availability, regeneration 29 4.5

Acceptance of habitants 29 4.5
Visionary 24 3.7
Good experiences from previous projects 22 34
Clear legal situation 18 2.8
Positive side effects 15 2.3
Self-sufficient power supply, no dependencies 13 2.0
Economic operation of DGE plants 9 1.4
Earthquake risk eliminated 8 1.2
Low energy costs out of DGE 7 1.1
Low investment risk 1 0.2
Low investment costs 1 0.2
Total 651 100
Source: own representation

Table 11: Negative Statements regarding DGE

Negative Statements n Percentage

Bad experiences with previous projects 99 18.4
Earth quake risk 92 17.1
Missing acceptance of habitants 50 9.3
Missing feasibility of concrete projects 48 8.9
High investment risk 33 6.1
Missing geological data 31 5.8
Bad geological conditions 30 5.6
High investment costs 28 5.2
Negative side effects 24 4.5
No political support 23 4.3
Legal insecurity 18 3.3
No significant contribution to power supply 13 2.4
Conflicts of use 11 2.0
Feasibility of technology 9 1.7
High energy costs out of DGE 9 1.7
No economic operation possible 8 1.5
No government involvement & support 7 1.3
Not regenerative 2 0.4
Not environmental friendly & renewable 1 0.2
No visionary technology 1 0.2
Dependencies on abroad 1 0.2
Total 538 100

Source: own representation

More than 10% of all arguments are on the support of the government (n=98 arguments).
Despite negative arguments and happenings, government continue to support DGE. For
example, media mentions the negative experiences with previous projects most often as

negative argument (n=99 arguments). Also, earthquake risks (n=92 arguments) are
highlighted.
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Environmentally friendly and renewable electricity production is positively highlighted
in n=88 articles. With n=71 arguments, and thus over one tenth of all positive arguments,
essential power supply is mentioned. Lampart (2011), for example, estimates the energy
production resulting of DGE in Switzerland to be 30%, of the total production. This
corresponds to approximately 58 terawatt hours. Furthermore, many positive as well as
negative arguments make up individually single-digit percentage share, of the total. Those
less prevalent arguments are further described in the coding guidelines in Appendix D.
The overall rating of attitude for each article is presented in the following results:
Positive attitude n=79 articles, 34.7%

Neutral attitude n=97 articles, 42.5%

Negative attitude n=52 articles, 22.8%

The development over time is displayed in Figure 14. Milestones of the development of
DGE discussed in the theory have been added. The temporal analysis shows that both, the
negative and positive articles on DGE, became less common over time. Conversely,
neutrally written articles became more common and starting from 2018 on represented
the dominant attitude of the media coverage. Particularly in 2013, during the
commencement of test drilling in St. Gallen, the media coverage exhibited a significant
and predominantly positive tone, accounting for 46.3% of the total reporting. Neutral
arguments accounted for 29.6%, while negative arguments constituted only 24.1%. The
negative articles finally become dominant (55%) in 2014 compared to the neutral (30%)
and positive (15%) articles. This was during the suspension of the St. Gallen project. Only
from the year 2019 to 2023, the positive articles (33.7% in this period) consistently
outweigh the negative articles (4.8% in this period).
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Figure 14: Attitude towards DGE
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The analysis thus leads to neutral articles being overrepresented. Followed by positive
articles and finally the negative articles count with a greater distance. The presentation is

therefore rather neutral and not negative as assumed in the hypothesis.

H4b: Overall, deep geothermal energy tends to be portrayed rather neutrally in Swiss

media discourse.

Carbon capture and storage

What is noticeable when looking at the sample 4 of CCS is the striking difference to
sample 1. In sample 1, CCS is mentioned 60 times as a future form of use of the
underground. Using the defined search terms for CCS from Chapter 3.2.1 to generate
sample 4 only 27 articles from 18 media can be found. The lack of mentioning the search
terms in the articles lead to a discrepancy of 33 articles between sample 1 and sample 4.
The media articles often do not use terms but adjectives to describe the procedure of CCS.
An example of this is a report in the Neue Luzerner Zeitung, which describes CCS, but
only uses paraphrases such as "filtering greenhouse gas out of the air" (Lorenz-Meyer,
2018, para. 2), “removing climate gases from the atmosphere” (Lorenz-Meyer, 2018,
para. 1) or “the gas (...) which is pumped 700 metres deep underground” (Lorenz-Meyer,
2018, para. 3). This discrepancy between sample 1 and filtered samples 2 and 3 could not
be observed at all in CST and DGE. In addition, the sample of 27 articles also includes

three articles that appeared in several media. A total of 15 articles were published as
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duplicates. Moreover, 17 articles do not have CCS as a focus. Otherwise, the data is
relatively heterogeneous. Various media and authors published articles with an average
word count of 947. In sample 4, there are n=99 positive arguments, n=40 neutral
arguments and n=75 negative arguments mentioned in the articles. The average amount
of arguments per article is 7.9. Table 12 and Table 13 show the identified positive and

negative arguments respctively.

Table 12: Positive Statements regarding CCS

Positive Statements n Percentage
Solution to fight climate crisis 23 23.2
Massive CO; reduction 21 21.2
Good geological conditions 11 11.1
CO; leakage risk under control 11 11.1
Feasibility 7 7.1
Government involvement & support 7 7.1
Support from science 6 6.1
Political support 4 4.0
Promising technology 3 3.0
No significant efficiency reduction of power
plants 2 2.0
Good experiences from other projects 2 2.0
Many possible locations in Switzerland 1 1.0
Market-ready prices for CO, reduction 1 1.0
Total 99 100
Source: own representation
Table 13: Negative Statements regarding CCS
Negative Statements n Percentage
Difficult site search 12 16.0
Missing acceptance in society 12 16.0
Earthquake risk 10 13.3
Rejection of environmental groups 7 9.3
Bad geological conditions 6 8.0
High costs for CO; reduction 6 8.0
Risk of CO, leakage, health hazard 5 6.7
Feasibility 4 5.3
Development & investment costs 4 53
Efficiency reduction of power plants 3 4.0
Unclear legal situation 2 2.7
Does not solve the climate crisis 1 1.3
Excessive implementation timeline 1 1.3
Huge space requirement underground 1 1.3
No political support 1 1.3
Total 75 100

Source: own representation
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Considering the positive arguments, two related arguments are mentioned first. On the
one hand, CCS is seen as a solution to the climate crisis (n=23 arguments). On the other
hand, the potential for CO; reduction is estimated to be massive (n=21 arguments). The
arguments are mentioned separately from each other and are strongly emphasised. The
geological conditions for storage in Switzerland are assessed as good (n=11 arguments),
while negative arguments highlight the lack of acceptance among the Swiss society (n=12
arguments). Furthermore, the difficulty of finding a suitable site (n=12 arguments) is
mentioned. According to an article of Der Bund, it will not be possible to store all CO2
emitted in Switzerland inland and, in addition, the location search in Switzerland is
challenging due to difficult geological conditions (Laubli, 2021). Finally, fear that CCS
can cause earthquakes exists (n=10 arguments). Even though many negative arguments
can be found, the overall attitude of the articles towards CCS is very favourable and
positive. This leads to the following assessment.

Positive attitude n=22 articles, 81.5%

Neutral attitude n=3 articles, 11.1%

Negative attitude n=2 articles, 7.4%

The development over time in Figure 15 shows that the attitude of the articles is
distributed relatively evenly over the years. However, there is an accumulation of articles

in 2019. This coincides with the public presentation of an ETH testing lab.

Figure 15: Attitude towards CCS
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In summary, the attitude of the articles towards CCS is very positive. This leads to the

rejection of hypothesis H4c.

H4c: Carbon Capture and Storage is portrayed very positively in Swiss media discourse.

The underground

The sample 5 for analysing the attitude towards the underground consists of n=171
articles. Four duplicates (identical articles that were present in two samples of the focus
technologies) were removed. In addition, the sample also includes 20 articles that
appeared in several media. A total of 74 articles were published as duplicates. The average
word count of the articles is 834. The articles contain n=142 positive, n=104 neutral and
n=113 negative arguments. The average amount of arguments per article is 2.1. The
positive and negative arguments of the articles on the underground in general and its use

are listed in Table 14 and Table 15 respectively.

Table 14: Positive statements regarding the underground

Positive Statements n Percentage
Good geological structures 42 29.6
Good data availability 22 15.5
Government involvement & support regarding the

underground use 16 11.3
Spatial planning resource 15 10.6
Clear legal situation 12 8.5
Political discussions, support for underground use 10 7.0
Support for tunneling underground 6 4.2
Positive environmental impact of use of the

underground 5 3.5
Innovation & engineering skills 4 2.8
Social factors 4 2.8
Mythical 3 2.1
Positive side effects of underground use 3 2.1
Total 142 100

Source: own representation

Table 15: Negative statements regarding the underground

Negative Statements n Percentage
Lack of data availability 33 29.2
Legal insecurity 22 19.5
Negative side effects of underground use 21 18.6
Conflicts of use 15 13.3
Political discussions, against the use of the underground 7 6.2
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Bad geological structures 7 6.2
No government support / involvement regarding the

underground use 3 2.7
Negative environmental impact of underground use 2 1.8
No spatial planning resource 1 0.9
Disapproval for tunneling underground 1 0.9
Social factors 1 0.9
Total 113 100

Source: own representation

There is much discussion, both positive and negative, of the data availability on the Swiss
underground (n=22 positive arguments, n=33 negative arguments). In addition, 22
arguments thematise the uncertain legal treatment of the underground. Potential positive
(n=3 arguments) and negative side effects (n=21 arguments) of the use of the underground
are discussed. Jaggi (2020, para. 3) cites the following “the underground has long been
used for infrastructures that would interfere with the surface” which can be classified as
a positive side effect. In a negative light, danger from man-made earthquakes caused by
underground usage are mentioned (Berner Zeitung Online, 2017). Despite the mentioned
fears, the geological conditions in Switzerland are generally considered to be good
(n=42). Compiled, the following attitudes towards the underground can be observed.
Positive attitude n=78 articles, 45.6%

Neutral attitude n=52 articles, 30.4%

Negative attitude n=41 articles, 24.0%

Thus, the underground and its use are mostly presented in a positive or neutral light.
Nevertheless, negative opinions and uncertainties about the use of the underground can

be observed. Overall, a positive attitude towards the use of the underground can be

detected.

H4d: The underground tends to be portrayed rather positively in Swiss media discourse.

In summary, all hypotheses have now been addressed. Table 16 provides an overview of

the hypotheses and the results of their investigation.
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Table 16:

Final review of hypotheses

Nr. Hypothesis Result
HI After a global crisis, an accumulation of media | Refuted
articles on the underground and its use can be | It is not possible to
observed. establish links between
global crises and
underground reporting.
H2 The media discourse discusses future forms of use | Refuted
for the underground which are described in the | Not only future forms of
energy strategy 2050. use of the energy strategy
2050 are discussed but
also for example a
nuclear repository is
thematised.
H3 The future forms of use are lively discussed | Confirmed
compared to other underground topics.
H4a The project Cargo sous terrain is presented in a | Refuted
neutral light in Swiss media discourse. CST 1s presented
positively
H4b Deep geothermal energy tends to be portrayed | Refuted
negatively in Swiss media discourse. DGE is presented rather
neutrally
H4c Carbon capture and storage tends to be portrayed | Refuted
negatively in Swiss media discourse. CCS 1is presented very
positively
H4d The underground tends to be portrayed neutrally | Refuted
in Swiss media discourse. The  underground is
presented rather
positively

Source: own representation

4.4 Quality criteria

In research it is important to prove the observance of the quality criteria. They guarantee
constancy in the research process. In quantitative research the quality criteria reliability,
validity and objectivity are usually proven (Hussy et al., 2013; Mayring, 2022).
Objectivity of the evaluation is achieved when the results are independent of the
researcher. However, the objectivity of the interpretation is difficult to prove. Since
qualitative research often involves coding work, there is room for interpretation.
Interpretation is even desired in some cases (Hussy et al., 2013; Mayring, 2022).
Reliability stands for consistent results that can be replicated. Usually, in qualitative
research the intercoder reliability is used for this reason (Mayring, 2022). This means that
either the entire analysis or parts of it are conducted by several coders. This can be
analysed and interpreted by calculating the statistical measure Krippendorff’s Alpha.

While the entire coding of this thesis was done twice, so that the results of one author are
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congruent, independent coding by several individuals would be preferable. Validity
stands for the transferability of the results to a larger totality (Hussy et al., 2013). It is also
important to understand that this study focuses exclusively on Switzerland. Thus, the
conclusion drawn may not be applicable to countries or regions outside of Switzerland.
Because of the interpretive work needed when it comes to coding, researchers disagree
on whether the classical quality criteria can be applied (Hussy et al., 2013; Mayring,
2022).

5 Discussion

In this chapter, the results of the study are acknowledged. Now comes the critical
appraisal of the results. First the quantitative and qualitative results of the underground

and then the qualitative results of the focus technologies are discussed.

5.1 The underground

First, the quantity of articles was evaluated. Since this is an exploratory procedure, the
results cannot be put in relation to other studies. No similar research that could be used
as a comparison was found. Nevertheless, many media articles in the period from 2011-
2023 could be found and were assessed as part of this thesis. For example, not only daily
newspapers reported on the underground, but also magazines like Gliickspost and the
Beobachter. Such magazines tend to focus on explosive topics rather than daily news.
Furthermore, it is also interesting to see how the number of articles has changed over
time. A significant increase in 2022 can be identified. The additional media attention was
much higher than after the Fukushima disaster. No other extreme anomalies impacting
the number of articles on the underground could be detected in the analysed time period
(e.g. pandemic influence in 2020 was low). An unequivocal explanation for increase in
the number of articles in 2022 could not be found. A possible cause might be the Russia-
Ukraine war. Energy became scarce due to the war, which led to people looking for
alternatives (Kuzemko et al., 2022). Suitable alternatives might be the discussed forms of
use of the underground from the federal government's energy strategy for a sustainable
energy production. But what may also have contributed to the increase in articles on the
underground in 2022 is the decision on where to build Switzerland's nuclear repository in
the underground (Nagra, 2022b). Whether the increase in articles on the nuclear
repository could also be put in relation to a NIMBY effect would have to be investigated

in further research. While a need for a nuclear repository is recognised by the Swiss
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society, one would not want to have this under one's place of residence (S. Carley et al.,
2020; Devine-Wright, 2009). This circumstance may have fuelled the discussion and
increased media interest. Regional media are relatively strongly represented in the sample
and published a high number of underground articles (cf. Figure 7). Regional magazines
tend to deal with projects that have an impact on their region. Accordingly, it is assumed
that they are also the voice of the society regarding the acceptance of projects in their
region. The big and far-reaching media 20 minuten and Blick do not seem to be taking
much notice of the underground and only published few articles on the topic. Other media
with large coverage, which have received a higher quality score from the Research Center
for the Public Sphere and Society, such as the NZZ, report on the underground usage
actively. The question, therefore, arises as to whether the underground appeals more to
higher quality media and is deemed too uninteresting for tabloid media.

It is striking that a relatively high number of media republish articles from other media.
By being published multiple times, an article gains more coverage and weight. For
example, an article on an underground project published by an Eastern Switzerland outlet
might get republished by eastern Switzerland media (e.g. Thurgauer Tagblatt,
Toggenburger Zeitung, St. Galler Zeitung and Appenzeller Zeitung). The republication
of articles also accentuates a characteristic of the media landscape in Switzerland. Despite
its small size, Switzerland seems to be dominated by regional media. Even nationwide
consumed media such as Blick and the Tages Anzeiger are not exclusively responsible
for opinion formation (Jergensen, 2002; Keller, 2011).

Finally, it would be interesting to compare the results from the quantitative analysis on
the underground to another topic to assess the relevance of the underground. Such a
comparison could underline the relevance of the underground and help to classify it.

On the thematic classification of the underground discussed in the Swiss media, the
results reflect expectations mostly. The focus is on the future forms of use. Apart from
the dominance of the nuclear repository, mainly the mentioned forms of use from the
federal government's Energy Strategy 2050 were discussed. Further reporting apart from
future uses has mainly been concerned with local infrastructure projects. Underground
structures such as railway stations also continue to be present and generate media interest.
The main thing that stands out here is that the focus is on the use of the underground in
different ways. However, on a smaller scale, the underground also seems to be attracting
interest from the society. Finally, knowledge about the underground, the ecosystem and

relics from earlier times is also published.
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Attitude towards the underground

When looking at the results of the attitude towards the underground it should be noted
that the underground was not the focus of these articles, but the sample was drawn from
the focus technologies. This is probably the main reason why average number of
arguments mentioned in an article is much lower than in the samples of CST, DGE and
CCS. It would be interesting to see whether also a rather positive attitude would have
been achieved if articles with the focus on the underground had been analysed.

The findings of this thesis regarding the public’s attitude towards the underground align
with the quantitative analysis of the discussed topics as presented in the first section of
this chapter. The underground is not described as very mystical, gloomy or even fairy tale
(Gross, 2013; Ulmi, 2018). It is rather a realistic discussion in which the underground is
seen as another building area. Good data availability, legal certainty and suitable
geological conditions are necessary for building infrastructure in the underground.
Suitable conditions are the most frequently cited arguments for or against the use of the
underground as a space for building. The results of this thesis show that the data quality
can be considered rather poor for planning projects. However, this is only partially
supported by the theory. According to swisstopo (n.d.) and Vahlensieck (2018), the Swiss
underground is at least well mapped for two thirds of the country and implies
comprehensive data is available. However, studies quoted in the state of knowledge and
results from this thesis agree on the legal situation. The national legal situation is
classified as deficient (Federal Geological Commission, 2022; Lateltin, 2022). The
geological conditions are predominantly considered positively in the media. However,
the topic of geological conditions is multifaceted, and the assessment is very dependent

on the form of use or evaluation approach.

In summary, in Swiss media the focus has been more on the attitude of the society towards
the use of the underground rather than the general attitude towards the underground.
While the result of this thesis represents everything that was discussed in the articles on
the underground, the focus has been somewhat blurred. Media discourse do not discuss
how people feel underground. In contrast, the attitude of the society towards this topic
has garnered significant attention in scientific discussion (Wang et al., 2023). Whether
feelings of the society when being underground will receive more attention in media once
more infrastructure is moved underground remains to be seen. Finally, the Federal
Geological Commission (2022) states in its strategy for the underground that increased

use is expected in the future. Since the strategy was only published at the end of 2022, it
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remains to be seen whether the well-being of people underground will also find its way

from science discussions into the media coverage.

5.2 Focus technologies
The attitude towards the three focus technologies is discussed below. This should lead to

the answer to research question Q3.

Cargo sous Terrain

At the moment of writing, there is no existing scientific literature on the society’s attitude
towards CST or general underground transportation systems. This makes it difficult to
classify the positive results of the CST project. However, the debate on the project has
brought other aspects than DGE and CCS to the forefront. It is not the technology or the
environmental aspect that is most discussed but solving a problem above ground. Namely,
the overcrowded roads and inefficient and inflexible logistics systems. In this context, the
underground is seen as a way out of a tangible problem. Having the solution underground
and thus out of sight seems interesting to the society. This also fits with the fact that the
first articles on CST were only published in 2013. There seems to be no accumulation of
articles following the environmental disaster in Fukushima and the associated federal
energy strategy. While it is acknowledged that CST is an environmentally friendly
project, this does not seem to be the focus. The focus is much more on solving a problem
above ground.

The finding that the society could view CST in a positive light might also have led to the
adoption of the UGUTG law, which serves as basis for CST. As has been discussed in
Chapter 2.2.2, the Swiss society can take a referendum against newly implemented laws.
The research shows that this is often done (Kaufmann et al., 2016). However, referendum
was not used in the context of the introduction of UGHiTG. According to Marquis et al.
(2011) and Tresch (2012), a lot of opinion building on laws happens through the media.
That no referendum was taken, therefore, is in line with the findings of this thesis. The
media spread a positive image of CST, which could be the reason why the society was
convinced about the law and did not take the referendum. According to the results of this
thesis, what contradicts this account is the lack of political support. Politicians often
publicly question CST about the financing and the feasibility of the project. So, is the
media image perhaps only this positive because a broad spectrum does not believe in the
implementation of CST anyway? This would be supported by the results of DGE that the
more advanced and concrete the project was, the more negative arguments were added.
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These assumptions would need to be further verified and a causality between project
progress and acceptance measured. This could be another important step for the project

as there are still many uncertainties.

Deep geothermal energy

The survey showed that DGE is viewed rather neutrally. Even though the attitude got
increasingly negative. Originally the attitude was positive until the test drillings in St.
Gallen. The media discussed the failed project in St. Gallen, but did not use its voice to
negatively frame deep geothermal energy. With some disillusionment, the advantages and
potential of DGE were nevertheless acknowledged. This result is surprising, as previous
media research in Switzerland indicated a negative perception. The investigation of
Stauffacher et al. (2015) detected more negative arguments than positive arguments about
DGE. On the one hand, there might be a discrepancy here because not the same media as
in this thesis were examined. This study includes many local media, whereas Stauffacher
and his colleagues analysed uniquely NZZ and Tages Anzeiger articles. Furthermore,
their study analysed media articles published between 1997-2013. An important factor
during that time period was the inception and implementation of the Deep Heat Mining
project in Basel (2006). Whereas the analysed period of this study is significantly
impacted by the St. Gallen project (2013) and its high media attention that lasted for
several years. What stands out, however, is that although the project in St. Gallen was a
damper, it did not lead to the same reaction as the failure in Basel. As Giardini (2009) and
Spada et al. (2021) write in their research papers on DGE, Basel led to a global outcry.
For the test drillings in St. Gallen this was not the case. The earthquake in St. Gallen was
relatively strong (Richter scale value 3.6). The failure of the project lead to negatively
charged reporting in the short term which is congruent with Stauffachers results.
However, in the long run, the attitude of the society towards DGE returned to neutral. The
reasons for this are not entirely clear. The author sees a possible explanation in the
communication of the city of St. Gallen. Good realistic communication and a consistent
support from the authorities might have shaped the attitude of the society towards DGE.
After all, the most frequently mentioned positive argument was that the federal
government and the cantons continue to support DGE and recognise its potential.
Research has called for better risk assessments to be carried out (Hirschberg et al., 2014;
Mena et al., 2013; Spada et al., 2021). To what extent this has been done and how it
changed the communication of risks remains open. Also, the St. Gallen electorate clearly

approved the project, so a NIMBY effect could not be observed beforehand and the
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experience from Basel did not seem to have played an important role. The deviating
results of this study and that of Stauffacher et al. (2015) could therefore be related to the

specific projects in Basel and St. Gallen.

To conclude, there is an outlook for DGE. Switzerland has limited geological conditions
for hydrothermal technology (GeoEnergy, 2022). As it is often cited in literature, EGS
technology needs more research (Hirschberg et al., 2014). With the opening of the ETH
testing labratory, a milestone has been reached. It remains questionable, however, in what
timeframe functioning systems can really be expected in Switzerland. The goals set in the
federal government's energy strategy are ambitious, and it remains to be seen whether
research and the private sector can contribute to achieve them. This study does not
consider the media image to be the inhibiting factor. The society is not negatively
influenced by media. However, the acceptance and especially the acceptance of habitants
must be further investigated and assessed. The acceptance of the society is an important
and decisive factor for the successful establishment of DGE in Switzerland (Knoblauch

et al., 2019).

Carbon Capture and Storage

The results of the analysis of CCS indicate that CCS is the least known and least tangible
technology to the Swiss society out of the three technologies analysed. The fact that most
of the articles on CCS do not appear when using related search terms is interesting. On
one hand, this is not ideal, as it reduces the size of the sample used to express attitudes
towards CCS. On the other hand, it highlights the interesting finding that no general terms
are being used when it comes to CCS. Most terms related to CCS seems to be of technical
nature and not widely used in common language. The term CCS includes various
technologies and processes, including alternatives to underground storage, for mitigating
CO; from the atmosphere. For instance, pre-combustion CO> capture and oxyfuel
methods are notable technological approaches in this regard. Even if the term and the
functionality of CCS have not yet become known to society, the need to reduce CO; is
widely recognised in Swiss media, science and world politics (Fuss et al., 2018; IPCC,
2022; Rau, 2019; Rockstrom et al., 2009).

Due to the unfamiliarity of the related terms on CCS and because it is a relatively
unknown topic, a small sample of media articles was obtained. The small sample aligns
with the conclusions drawn by Carley et al. (2012) and Arning et al. (2019). Their studies

recognise a lack of public knowledge regarding CCS. Since the media contribute to the
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formation of opinion, it can be concluded from this thesis that the scarcity of articles
indicates a lack of public knowledge or at least a lack of opinion formation on CCS.

Perhaps the technology is not yet tangible and seems too utopian. Also, due to the lack of
experience with existing CCS projects, it is not yet possible to properly forecast the
impact of the technology. Nevertheless, the Swiss media discourse is already pointing out
possible risks caused by CCS. The risks are largely in line with the evaluated risks
mentioned by Swiss habitants in the survey of Wenger et al. (2021). Those risks are
foremost connected to safety aspects like earthquake risks and fear of CO; leakages.
Additionally, scientist also mentions risks in particular related to the transport of CO»
(Arning et al., 2019; Terwel et al., 2012). Furthermore, literature highlights warnings
about the potential moral hazard associated with CCS. (Satterfield et al., 2023; Wallquist
et al., 2009). Moral hazards did not receive any attention in the Swiss media. In contrast,
Dutch media have already discussed moral hazards caused by CCS (van Alphen et al.,
2007). Overall, however, the analysis of the attitude towards CCS in this work mirrors
the results of the study of van Alphen et al. (2007) in the Netherlands and comparable
studies in Australia, Canada, New Zealand, United Kingdom and United States (Gough
& Mander, 2006; van Alphen et al., 2007). These studies all refer to a positive attitude of
the society towards CCS. Wenger et al. (2021), in contrary, evaluated only a neutral to
slightly positive attitude. However, it must also be noted that Wenger and his colleagues,
compared to the other studies mentioned, conducted individual interviews and no media

analysis.

Comparison between the technologies

In comparison, there is a notable tendency to present projects in the initial stage, where
CST and CCS can be categorised, with a positive attitude. Over time, the attitude towards
DGE, the most advanced technology with tangible projects, has shown a decline. In this
study, however, a worsened attitude towards DGE has only occurred due to projects that
do not meet the expectations or are considered a failure. It remains to be seen whether
CST and CCS will suffer a slump when the first CST and CCS underground projects are
being constructed. Derived from this, the comparison between the three focus
technologies in this thesis allows an assumption. It is possible that projects are seen as
visionary at first which represents the evaluation of CST and CCS. As time goes by, more
and more disadvantages and risks become known, which weaken the positive perception
somewhat over time, what happened to DGE in the analysis of this thesis. The more

investigated and better known a technology becomes, the more media attention it gets.
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This is exemplified by the fact that DGE has enjoyed significantly higher media coverage
than CCS and CST. It must be said, however, that this assumption would have to be
verified in further research. The findings of Stauffacher et al. (2015) challenges this
assumption. According to their research, which primarily focuses on the period from 1997
to 2013, negative arguments outweighed the positive ones towards DGE. It is worth
noting that this research was conducted prior to the timeframe covered by this thesis and
therefore the euphora caused by the introduction of a new technology is not supported
here.

Another difference between the three focus technologies that stands out is, that with CST
and DGE practical projects were initiated first. In DGE, a test laboratory of the ETH
followed on several test drillings for commercially operating plants (Bedretto Lab, n.d.).
CST has not even test facilities in the form of a laboratory. With CCS, a different
approach then with DGE and CST seems to be followed. A test laboratory was set up
from the beginning rather than starting with concrete CCS projects (ETH Zurich, n.d.). A
learning from the failed projects of DGE could be that test facilities are better to be set up
early on. But it is also possible that the private sector is not leading the way in CCS in
combination with underground storage in Switzerland because there are unanswered
issues regarding economic viability. As discussed in Chapter 2.3.3, the price for removed
CO:> and the market potential is still unclear (Holz et al., 2021). However, there are also
other incentives than with CST and DGE. Goods distribution, electricity and heat that are
the outputs of CST and DGE, are all basic needs of the population. Negative emissions
as targeted by CCS, in contrary, are not basic needs of individuals. A comparison of these
technologies, especially regarding their economic potential, is thus difficult.

What all three technologies have in common is government support. According to the
government and the energy strategy 2050, each technology is further promoted.
Furthermore, what is striking is the different discussion of the geological conditions. In
CST, there is no such discussion. Tunnel construction is well established in Switzerland
and has a long history. There is also experience with massive geological rock formations
(Jorio, 2016). For DGE and CCS, however, the situation is different. Switzerland does
not have much experience with deep boreholes and there is a lack of concrete geological
data for the two forms of use. The issue of the missing data basis runs through the entire
research of this thesis.

Finally, the NIMBY phenomenon that can be found in literature, could not be directly
observed in context for any of the analysed technologies. There was no lobbying against

specific projects (Schaffer Boudet, 2011).
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5.3 Answer to research questions

Research question Q1 can be answered as follows. The underground was discussed in
1,609 articles in the Swiss-German and English-language media available in the Factiva
database over the period from 11.03.2011 to 11.03.2023. The number of articles over time
was stable until 2022, when there was a significant increase in the number of articles. The
reasons for this are manifold, but the site search of a nuclear waste repository had a

significant influence.

In relation to research question Q2, the thematic content on the underground was also
diverse. Most discussed were future forms of use in the future. The most prominent form
of use is the repository for nuclear waste. This is followed by the three focus technologies
DGE, CST and CCS. Other forms of use and topic related to the underground itself are
negligible.

Looking at research question Q3, the findings show a neutral attitude of the Swiss media
towards the use of the underground. Towards CST, on the other hand, a very positive
attitude of Swiss media discourse can be observed. However, this is not so much due to
sustainability and energy-saving considerations, but rather to shift from above- to
underground infrastructure and thus not further aggravate the issue of scare space above
ground. DGE, on the other hand, is widely met with an overall neutral attitude after an
initial euphoria and failed projects. CCS is viewed positively in the media landscape,

although the technology is still in its infancy and in Swiss media context largely unknown.

5.4 Limitations and further research

This thesis is subject to certain limitations. Some areas that need further research have
already been mentioned during this chapter. Research on the acceptance of all focus
technologies in Switzerland, as well as on the underground in general, is a relatively scare.
Derived from the limitations, specific research areas of importance are outlined in the
following.

First, the evaluation of the quality criteria reveals certain limitations of this thesis. To start
with the articles being coded solely by the author. An objective assessment is therefore
difficult to achieve. Language is a matter of interpretation, as the pragmatic theory of
meaning shows (Preyer, 2018). An interpretation is also dependent on the thought patterns
and assessment of the authors. This is a potential source of bias. This cannot be ruled out

even with several coders, but it can be reduced through discussions and statistical checks.
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Furthermore, while this thesis aims to analyse and draw conclusion for Switzerland, the
focus lied on media in German and English. By excluding media in French- and Italian-
language, a significant part of the Swiss population is not or only partially represented.
Even though media in English were included, only very few English articles could be
found. The Factiva database employed only one English-language medium. Moreover, in
Chapter 3.2.2, it was highlighted that there was a selection bias for samples 2-5. This is
visualised in Figure 3. Further research on the underground in general, the focus
technologies and the societal attitudes towards them is, therefore, proposed.

Further limitations are related to the selection of media. Not all Swiss media are captured
in the Factiva database, which served as the basis for the data evaluation. Finally, foreign
media were excluded. This is of relevance as these could also be consumed by the Swiss
society. The influence of foreign media is, therefore, not captured by the analysis
conducted as part of this thesis. This is of particular importance to the English-speaking
population, as the offer of English newspapers in Switzerland is limited. Thus, further
research could include a wider variety of articles from the Swiss media landscape as well
as from mediums abroad in order not to generate a broader perspective of the Swiss
society’s opinion.

Another aspect to consider is that this work focuses on the attitude towards the
underground in terms of its general existence as well as its use. Although this combination
gives a wide-ranging viewpoint of the general underground. Further research could treat

the general attitude towards the underground and its use separately.

Interesting conclusions could be drawn from a case study comparing St. Gallen and Basel
DGE projects in terms of public acceptance. While the public’s acceptance of the St.
Gallen project did not suffer too much after the earthquakes, a very different reaction on
the Deep Heat Mining project in Basel could be observed. The handling of the incident
in St. Gallen might serve as success story and important learnings for future projects could

be derived.

5.5 Implications for theory and practice

Implications for practice are derived from the results. Further research is needed to make
statements on how the society perceives the use of the underground and the focus
technologies. The results of this thesis must be confirmed or refuted with additional
studies to make generalisable statements. Therefore, the implication for theory is to
address the topic of public opinion of the underground use in further studies. A better
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understanding of the attitude of the Swiss society is required to ensure acceptance for

future forms of use.

The call for more thematization on the underground, its use and on the focus technologies,
does not only refer to the field of research. This also applies to politics, government and
the economy. In the future, opinions will have to be formed to circumvent conflicts of use
by means of regulations. Legislation in Switzerland is largely dependent on the opinion
of the society. Furthermore, it must be noted that opinion-forming is an ongoing process
(Devine-Wright, 2007; Druckman & Bolsen, 2011). Moreover, the more discourse that
takes place, the more likely an opinion will be formed (McCombs et al., 2014). This leads
to the recommendation to encourage media coverage on the underground and its forms of
use to ensure high acceptability of society. Information to the society conveyed by the
state, politics or the private sector can also contribute to reduce the society’s lack of
knowledge. That this is worthwhile has been shown by the example of the DGE project
in St. Gallen. The successful management of the earthquake incident could serve as a key
takeaway for the managers of future projects. Through communication, the opinion of the

society has not been negatively influenced strongly, despite the failure of the project.
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Appendix A

Table 17: Search summary Factiva

Topic Filter Criteria

Text ((Untergrund AND (unterirdisch OR Tiefe OR tief OR
Georessourcen OR unter Tage OR Erdkruste OR unter der
Erde OR geologisch OR Geologie OR Untertagebau OR unter
Tage)) OR (Underground AND (below ground OR depth OR
deep OR georesources OR geological OR geology OR
underground mining OR earth crust OR unter the earth)))
AND WC>500

Date 11/03/2011 to 31/03/2023

Source All Sources

Author All Authors

Company All Companies

Subject Not Sports Not Religion Not Festivals Not Financial
Crime Not Hate Crime Not Illegal Gambling Not Illegal
Immigration Not Digital Piracy Not
Murder/Manslaughter Not Sex Crimes Not Gangs Not
Terrorism Not Whistleblowers

Industry All Industries

Region Switzerland

Language English Or German

Source: own representation
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Appendix B

Table 18: Coding scheme underground

Theme Explanation Form of use | Explanation
Resource Extraction of resources | Gas Gas extraction including
allocation from the underground. allocation via fracking

procedure

Salt Salt extraction

Gravel Gravel extraction

Oil Oil extraction

Gemstones Extraction of gemstones
Ore Ore extraction for metal

production

Mineral water

Drinking water purchased
in bottles and not
distributed as  public
supply to the population

Pollution &
Risk

Discussion about hazards
and risks posed by the
underground itself. This
does not mean pollution
by humans. These can be,
for example, hazards
from earthquakes or toxic
soil substances.

supply of utilities and
disposal of things. These
services are provided
using the underground.

Future use Future forms of use | DGE Focus technology
discussed for the future. | CCS Focus technology
These technologies are | CST Focus technology
not yet fully developed or | Nuclear Final  repository  for
are  still  in  an | repository nuclear waste
implementation phase. Energy Storing energy in a
storage battery underground.
Energy grass | Mesh in the underground,
grid which can heat up the
grass.
Compressed | Storage of  energy
air  storage | underground.
power plant
Aquaponics | Establishment of a cycle
for raising food and fish.
The plant will be built
underground.
Asphalt Collectors under the road
collectors that can heat or cool the
asphalt.
Community | Services to the residential | Public supply | Providing the population
services population by means of with water, electricity,

etc.

Geothermal
energy

Heating with geothermal
technology up to 3,000
meters under the surface.
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Waste Waste dumping
disposal underground.

Bodies Cemeteries

disposal

Traffic Traffic that is shifted | Tunnelling The traffic is moved
underground. This underground by means of
includes pedestrian, rail a tunnel.
and road traffic.

Caving Exploring and
investigating
underground cavities.

Legal Legal provisions or

situation ambiguities  concerning
the underground and its
use.

Test purposes | The construction of Test purposes | Construction of test labs
scientific test labs in the underground.
underground specifically
pertains to the physical
location of the laboratory
and does not involve
research related to
geology.

Infrastructure | Underground Public Underground
infrastructure infrastructure | infrastructure that s
construction. available to the general

public. These are
buildings in which people
physically reside. For
example, car  parks,
railway stations,
museums and others.

Work and | Underground spaces

residence where people stay longer.
For example, living
rooms or workplaces.

Storage Using the space
underground to store
things.

Lake ground | Topics concerning the
specific subsurface under
lakes.

Ecosystem Planting Plant organisms growing
underground. For
example mushrooms and
truffles.

Animal Animals that live
habitat underground and use it as
a habitat.

Knowledge Exploring the | Geological Knowledge about

underground to gain more | Knowledge geological structures and
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knowledge about it.
Additionally, it allows to
investigate the past by
analyzing subterranean
features and materials.

natural processes

underground
Archaeology | Excavations from

underground to better

understand earlier times.

Source: own representation
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Appendix C

Table 19: Coding guideline CST

relaxation of
scare space above

ground

requirement for roads,
railways as well as
logistic centers. Whether
CST can provide relief

for space above ground.

Category Definition of category Coding rules
Environmental The impact of CST on the | Positive arguments:
friendliness environment - directly | - Environmentally friendly
through operation and project
indirectly by decreasing | - Renewable energy used
CO> emissions of freight | - Reduction of pollution/ CO;
transport above ground. above ground
Neutral arguments:
- No effects on environment
Negative arguments:
- Electricity from unrenewable
sources
-  More traffic leads to more
pollution
Contribution to | Congestion on space | Positive arguments:

- More free space

Neutral arguments:

- No changes / impact on scare
space

Negative arguments:

- Less space available

Impact on traffic

The category questions

Positive arguments:

congestion whether CST has a| - Lesstrucks
relieving effect on the| - Less traffic jams
congestion situation on | Neutral arguments:
Swiss roads. - No changes / impact on space
above ground
Negative arguments:
- Not less transport due to traffic
to CST hubs
Transportation How the opening of the | Positive arguments:
costs CST tunnel affected the | - Lower costs
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cost for freight | Neutral arguments:
transportation. - Similar costs
Negative arguments:
- Higher costs
Visionariness To what extend the | Positive arguments:
project or the technology | - Visionary project
of CST is classified as | - Supporting innovation strength
visionary. It also includes of Switzerland
the classification of how | Neutral arguments:
the project strengthens | - Whether visionary nor not
Switzerland's innovation visionary
capacity. Negative arguments:
- Not visionary
Feasibility To what extent the project | Positive arguments:

is technically feasible.

- Feasibility is proven
- Technically feasible

Neutral arguments:

- Feasibility is unclear / must be
checked

Negative arguments:

- Concept is not feasible

- Reverie, utopia

Impact on logistics

sector

Changes that CST brings
to the logistics industry.
If logistics is being
improved through CST
compared to road

transportation.

Positive arguments:

- Faster logistics
- 24 hours operation
- Flexibility for logistics

Neutral arguments:

- No changes for logistics

Negative arguments:

- Disadvantages / competition

for traditional logistics

companies

Legal structure of

ownership

Attitudes  about  the
private ownership of CST

(incl. foreign investors).

Positive arguments:

- Private ownership is desired
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The government is not
supporting and financing

at a large scale.

- Private sector takes
responsibility

Neutral arguments:

- Ownership has advantages and
disadvantages

Negative arguments:

- Dependencies on foreign
investors
- Project should be implemented

by government

Funding of the | Whether funding for the | Positive arguments:
project project is secured or seen | - The funding is secured
as a risk to | - Many investors are supporting
implementation. the project
Neutral arguments:
- Many investors found but still
more needed
Negative arguments:
- Funding is not given
- Funding is impossible to
achieve
Investment The investment concerns | Positive arguments:
the amount of costs| - The investment costs are low /
incurred until CST is moderate
operational. Neutral arguments:
- The investment costs are
similar to comparable projects
Negative arguments:
- The investment costs are high
Economic This refers to the extent to | Positive arguments:
operation which the operation of | - The economically operation is

CST can be operated in an
economically viable

manner.

secured

Neutral arguments:

- It remains open whether it will

be economically operated
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Negative arguments:

- It’s not possible to operate

CST economically

Side effects of

project

Side effects arising from

the construction and

operation of CST. E.g.
groundwater  pollution,
from the

of

vibrations
construction the

tunnels and noise

pollution.

Positive arguments:

- There are even positive effects
arising

Neutral arguments:

- No side effects occur

Negative arguments:

- Undesirable side effects by
CST occur

Clearness of legal

On what extend laws are

Positive arguments:

situation regulating the | - The legal situation is clarified
construction and | Neutral arguments:
operation of CST. - The legal situation must be
checked
Negative arguments:
- Lack of a legal basis
Political support With political | Positive arguments:
involvement is  the| - Positive statements of
support of politicians for politicians

the CST project meant.

This also includes

whether an open
discussion regarding the
legislative process for
underground tunnel

systems is held.

- Acceptance of votes for CST

Neutral arguments:

- Disagreement among
politicians

Negative arguments:

- Negative statements of
politicians

- Rejection of votes for CST

Government

involvement

It is about the extent to
which the state, cantons
and municipalities itself
are involved in the
project. Whether there is
the

support from

Positive arguments:

- Support from government

Neutral arguments:

- Support from government is
not yet clear

Negative arguments:
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government
financially

conceptually.

both

and

No support from government
Government is supporting but

this is seen negatively

Source: own representation
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Appendix D

Table 20: Coding guideline DGE

Category Definition of category Coding rules
Environmental The impact of DGE on | Positive arguments:
friendliness the environment. Direct | - Environmentally friendly
through low number of technology
emissions of DGE plants. | - Renewable energy
But also indirect through | -  Substitute to fossil fuels
replacement of | Neutral arguments:
unrenewable power | - Environmentally friendliness
production plants. needs to be proven
Negative arguments:
- Pollution / destruction of the
underground (ecosystem)
- Fossil fuels are wused for
drillings
Essentiality for | Weather  DGE can | Positive arguments:
power supply contribute an essential | - Essential contribution to power
contribution to the power supply
supply of Switzerland in| - High energy  production
the future. possible
- Huge potential
Neutral arguments:
- Effective contribution needs to
be evaluated
Negative arguments:
- No essential power supply in
Switzerland
- Potential is low
Availability: This refers to the attitude | Positive arguments:
Continuously and | towards the constant| - Regenerative technology
regenerative availability (24h/day) of | - 24h a day / permanent energy
DGE. Whether DGE can production
thus contribute to the | Neutral arguments:
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stability of the electricity

grid will be assessed.

- Availability is not yet clear
Negative arguments:

- Not

continuously available
technology

- Not regenerative

Self-sufficiency of | This deals with the | Positive arguments:
power supply dependence or | - Independent power supply
independence of | - Self-distribution with energy
electricity production on | Neutral arguments:
foreign countries. It is| - Unchanged / unclear
about what influence dependencies in power supply
DGE can have on this. Negative arguments:
- Dependency on power supply
from other countries caused by
DGE (insufficient production
or  not applicable in
Switzerland)
Geological Assessment of whether | Positive arguments:
conditions the geological conditions | - Good geological conditions for

in Switzerland are good
for operating DGE plants.

This refers to the existing

DGE

Neutral arguments:

- Better and worse conditions

rock  formations and available
layers. Negative arguments:
- Bad geological conditions for
DGE
Conlflicts of use The extent to which | Positive arguments:
drilling for DGE | - DGE will solve other conflicts

operations conflicts with

other uses of the
underground. This could
be conflicts with e.g.
water pipes, -electricity
grids, nuclear repository

etc.

of use

Neutral arguments:

- No conflicts of use

Negative arguments:

- Conflicts of wuse can be

detected
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Earthquake risk

Assessment of  the
probability of an
earthquake being

triggered by the drilling

Positive arguments:

- Earthquake risk can be fully
eliminated

Neutral arguments:

or operation of DGE | - Moderate earthquake risk
plants. Negative arguments:
- There is an earthquake risk
Level of acceptance | To what extent the | Positive arguments:

of habitants residents of DGE plants | - Positive voices from habitants
or test drillings for DGE | - Public votes for DGE accepted
plants support or reject | Neutral arguments:
the projects. - Acceptance is unclear
- There are positive and negative
voices
Negative arguments:
- Negative voices from habitants
- Public votes for DGE rejected
Experiences from | The influence on attitude | Positive arguments:

previous projects

of the success or failure of

previous projects of DGE.

- Good experiences from other
DGE projects

Neutral arguments:

- No experiences
- Good and bad experiences

Negative arguments:

- Negative experiences from

other DGE projects

Visionariness

To what extend concrete
the
technology of DGE itself

DGE projects or

is classified as visionary.

Positive arguments:

- Visionary project
- Supporting innovation strength
of Switzerland

Neutral arguments:

- Whether visionary nor not
visionary

Negative arguments:

Not visionary
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Feasibility

concrete project

of

To what extent a concrete

project is feasible. This is

not evaluated on a
technical but on an
organisational and

conceptual basis.

Positive arguments:

- Feasibility of project is proven

Neutral arguments:

- Feasibility of project is unclear
/ must be checked

Negative arguments:

- Concept is not feasible

Feasibility of | To what extent the DGE | Positive arguments:
technology technologies are | - Technically feasible
considered as feasible and | Neutral arguments:
promising for the future. - Technical feasibility is unclear
/ must be checked
Negative arguments:
- Technology doesn’t work
Economical This refers to the extent to | Positive arguments:
operation which the operation of | - The economically operation is
DGE can be operated in secured
an economically viable | Neutral arguments:
manner. - It remains open whether it will
be economically operated
Negative arguments:
- It’s not possible to operate
DGE economically
Investment The investment concerns | Positive arguments:

the amount of costs
incurred until a DGE

plants starts the operation.

- The investment costs are low /
moderate
Neutral arguments:

- The

investment costs are
similar to comparable projects

Negative arguments:

- The investment costs are high

Investment risk

This assess the risk and
thus financial impact that
may occur if DGE test

drills are unsuccessful.

Positive arguments:

- There

are guarantees to

completely assure potential

losses. Test drillings are
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This means that
construction of a DGE
plant is not possible due

to the conditions found.

actively  supported  with
guarantees

Neutral arguments:

- There is a moderate investment
risk

Negative arguments:

- The investment risk is high

- High potential losses

Impact on energy

To what extent the large-

Positive arguments:

costs scale operation of DGE | - The energy costs will be lower
plants in  Switzerland through DGE operation
would have an impact on | Neutral arguments:
energy costs. - The energy costs remain the
same
Negative arguments:
- The energy costs will be
increased through DGE
Side effects Side effects arising from | Positive arguments:

the construction and
operation of DGE plants.
E.g. groundwater
pollution, damages from
earthquakes and other

collateral damages.

- There are positive side effects
caused by DGE

Neutral arguments:

- No side effects occur

Negative arguments:

- There are negative side effects

caused by DGE

Clearness of legal

On what extend laws are

Positive arguments:

situation regulating the | - The legal situation for DGE is
construction and clarified
operation of DGE plants. | Neutral arguments:
- The legal situation must be
checked
Negative arguments:
- Lack of a legal basis for DGE
Political support With political | Positive arguments:
involvement is  the
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support of politicians for
DGE projects meant. This
also includes whether an
open discussion regarding
the legislative process for

DGE technology is held.

- Positive statements of
politicians
- Acceptance of votes for DGE

Neutral arguments:

- Disagreement among
politicians

Negative arguments:

- Negative statements of
politicians

- Rejection of votes for DGE

Government It is about the extent to | Positive arguments:
involvement which the state, cantons | - Support from government
and municipalities itself | Neutral arguments:
are involved into DGE | - Support from government is
projects. Whether there is not yet clear
support from the | Negative arguments:
government -  both | - No support from government
financially and | - Government is supporting but
conceptually. this is seen negatively
Support from | This denotes support or | Positive arguments:
science rejection of DGE fromthe | - Support from science and
field of science. universities
- Positive  statements  from
researchers

Neutral when mentioning:

- Support from science is not yet
clear

- Positive and negative

statements from research

Negative when mentioning:

- No support from science and
universities
from

- Negative statements

researchers
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Data availability

This corresponds to the
quality of the existing
data that can be used for

planning DGE projects.

Positive arguments:

- Data availability to plan DGE
projects is good

Neutral when mentioning:

- Data availability to plan DGE
projects is unknown / need to
be evaluated

Negative when mentioning:

- Data availability to plan DGE

projects is bad

Source: own representation
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Appendix E

Table 21: Coding guideline CCS

Category

Definition of category

Coding rules

solution

climate crisis

Contribution to the

of

the

Whether and to what
extent CCS can make a
significant contribution to

solving the climate crisis.

Positive arguments:

- CCSis an important solution to
solve climate crisis

- Negative emissions are

unavoidable

Neutral when mentioning:

- CCS is neither the solution nor
does it strengthen climate crisis

- The impact of CCS is not clear
yet

Negative when mentioning:

- CCS cannot stop climate crisis
- CCS is counterproductive, as
emissions thus

fewer are

avoided

Amount of

reduction

CO,

whether
of CO»
reduced by CCS is

Assessment of
the amount
significant for

Switzerland.

Positive arguments:

- A massive amount of CO; can
be reduced

Neutral when mentioning:

- The impact and volumes of
CO; reductions are unclear

Negative when mentioning:

- CCS cannot reduce enough

CO; to have an impact

Risk of

leakage

CO,

The risk that CO> already
stowed underground
could leak back to the

surface.

Positive arguments:

- The risk of CO; leakage is

completely eliminated
Neutral when mentioning:

- The risk of CO; leakage is

moderate

Negative when mentioning:

- There is a risk for CO» leakage
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Earthquake risk

Assessment of  the
probability of an
earthquake being

triggered by the drilling or

Positive arguments:

- The

earthquake risk s
completely eliminated

Neutral when mentioning:

operation of CCS plants. - The earthquake risk is
moderate
Negative when mentioning:
- There is an earthquake risk
Site search | This concerns the | Positive arguments:
Switzerland difficulties that may arise | - There are several possible
when it comes to the locations
location search fora CCS | - There are communities
plant.  For  example, interested in starting a pilot
whether there 1is local project
resistance or a lack of | Neutral when mentioning:
space for the construction | - The site search is an open point
of the facilities. Negative when mentioning:
- No site can be found
- Society / habitants decline
CCS projects
Geological Assessment of whether | Positive arguments:
conditions the geological conditions | - Good geological conditions for
in Switzerland are good CCS
for operating CCS plants | Neutral arguments:
and store CO2 | - Better and worse conditions
underground. This refers available
to the existing rock | Negative arguments:
formations and layers. - Bad geological conditions for
CCS
Technological Evaluation of whether the | Positive arguments:
evaluation technology is considered | - Promising technology

promising or whether
gaps in the technology are

also highlighted.

- Progresses in development of
the technology

Neutral arguments:
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- The technology must be
evaluated

Negative arguments:

- The technology has to many
problems
- Development of technology is

not getting ahead

Time horizon for

Estimates of how long it

Positive arguments:

implementation will take to implement the | - Operation expected within a
first CCS plants in reasonable time
Switzerland. Whether this | Neutral arguments:
duration is considered too | - The time horizon is unclear
long or suitable. Negative arguments:
- It takes to long to develop the
technology
Feasibility To what extent CCS | Positive arguments:

technologies and projects

are feasible at all.

- The technology is feasible
- There will be concrete projects
in Switzerland

Neutral when mentioning:

- The feasibility needs to be
proven

Negative when mentioning:

- The technology will never
work
- CCS projects will never be

implemented in Switzerland

Impact on power

plant efficiency

The impact that CCS has
on the

efficiency of the linked

production

power plants.

Positive arguments:

- The power plant can benefit
from the operation together
with CCS

Neutral arguments:

- Moderate / unclear efficiency
reduction

Negative when mentioning:
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- Relevant efficiency reduction

Experiences from

previous projects

The influence on attitude
of the success or failure of

previous projects of CCS.

Positive arguments:

- Good experiences from other
CCS projects

Neutral arguments:

- No experiences
- Good and bad experiences

Negative arguments:

- Negative experiences from

other CCS projects

Costs for reduction

of CO,

Attitudes towards the cost
implications  associated
with the storage of CO:
through the operation of

CCS.

Positive arguments:

- Low costs

Neutral arguments:

- Moderate costs

- Same costs level as for

conventional CO; certificates

Negative arguments:

- High costs

Development &

construction costs

This targets the costs for

the development and
construction of CCS
plants.

Positive arguments:

- The investment costs are low /
moderate

Neutral arguments:

- The

investment costs are
similar to comparable projects

Negative arguments:

- The investment costs are high

Space requirement

underground

This is about the space
required underground to

store CO:x.

Positive arguments:

- Space underground can be
better utilised through CCS

Neutral arguments:

- Space  requirements  are
moderate

Negative arguments:

- Huge space requirements
underground
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Level of
acceptance of
population

To what extent the

population supports or

rejects CCS technology.

Positive arguments:

- Positive voices from habitants
- Public votes for CCS accepted

Neutral arguments:

- Acceptance is unclear
- There are positive and negative
voices

Negative arguments:

- Negative voices from habitants

- Public votes for CCS rejected

Clearness of legal

situation

On what extend laws are
regulating the
construction and
operation of CCS plants.
This includes the legal

situation on storage of

Positive arguments:

- The legal situation for CCS is
clarified

Neutral arguments:

- The legal situation must be

checked

CO> underground. Negative arguments:
- Lack of a legal basis for CCS
Political support With political | Positive arguments:

involvement is the support
of politicians for CCS
technologies meant. This
also includes whether an
open discussion regarding
the legislative process for

CCS technologies is held.

- Positive statements of
politicians
- Acceptance of votes for CCS

Neutral arguments:

- Disagreement among
politicians

Negative arguments:

- Negative statements of
politicians

- Rejection of votes for CCS

Government

involvement

It is about the extent to
which the federal
government itself s
involved into developing
promoting  CCS

Whether

and

technologies.

Positive arguments:

- Support from government

Neutral arguments:

- Support from government is
not yet clear

Negative arguments:
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there is support from the
government - both
financially and

conceptually.

- No support from government
Government is supporting but this is

seen negatively

Support

science

from

This denotes support or
rejection of CCS from the

field of science.

Positive arguments:

- Support from science and

universities
- Positive  statements  from
researchers

Neutral arguments:

- Support from science is not yet
clear

- Positive and negative

statements from research

Negative arguments:

- No support from science and
universities
from

- Negative statements

researchers

Involvement
environmental

groups

of

This denotes support or
rejection of CCS from

environmental groups.

Positive arguments:

- Positive  statements  from
environmental groups

Neutral arguments:

- Positive and negative
statements from research

- Support / Rejection from

environmental groups is not

yet clear

Negative arguments:

- Negative statements from

environmental groups

Source: own representation
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Appendix F

Table 22: Coding guideline underground

Category

Definition of category

Coding rules

Additional

planning resource

Whether the underground
is being considered as a
suitable planning

resource for infrastructure

Positive arguments:

-  The

underground provides
relief for scare space over the

ground

projects. Neutral arguments:

- It 1is wunclear whether the
underground can be used as
planning resource for
infrastructure

Negative arguments:

- No space available
underground for planning of
infrastructure

Building of tunnels | The attitude towards | Positive arguments:
tunnel construction in| - Tunnel building is part of the

Switzerland. Weather
additions tunnel building
is seen positively or

negatively.

Swiss identity
- Switzerland's tunnel network
should be expanded

Neutral arguments:

- No attitude towards tunnel
construction is represented

Negative arguments:

- Switzerland's tunnel network
should not be expanded
- Tunnel construction lead to

negative side effects

Innovation

and

engineering skills

Strong engineering and

construction skills are
required to  develop
infrastructure  in  the

underground. It is a

Positive arguments:

- Good engineering skills
- Good construction skills

Neutral arguments:

- No rating of the skills
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question of assessing the
extent to which these
skills are available in
Switzerland and are seen
as a reason for the further

use of the underground.

Negative arguments:

- Bad engineering skills
- Bad construction skills

Political discussion

For example, this could

also include political
dependencies on foreign
countries for CCS being

discussed.

Positive arguments:

- Positive statements of
politicians

- Acceptance of votes for the use
of the underground

Neutral arguments:

- Disagreement among
politicians

Negative arguments:

- Negative statements of
politicians

- Rejection of votes for the use

of the underground
Environmental This refers to the use of | Positive arguments:
impacts the underground. | - The use has a positive impacts
Whether the use has an on the environment
impact on the | Neutral arguments:
environment and whether | - The use has no / not significant
this hinders the use. impact on the environment
Negative arguments:
- The use has a negative impact
on the environment
Mythical This is about the | Positive arguments:
presentation underground being | - Mythical / mysterious in a

assessed as a mystical,

mysterious space.

positive way presented

Neutral arguments:

- No rating of the mythical /
mysterious presentation

Negative arguments:
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- Mythical / mysterious in a

positive way presented

Conflicts of use

Many planned projects
underground will cause
conflicts of use. There is
not

always space to

implement every project.

Positive arguments:

- Conflicts of use can be defused

Neutral arguments:

- There are no conflicts of use
occurring while using the
underground

Negative arguments:

-  There are conflicts of use
occurring while using the

underground

Clearness of legal

situation

On what extend laws are
regulating the use of the

underground.

Positive arguments:

- The legal situation for the use
of the underground is clarified

Neutral arguments:

- The legal situation must be
checked

Negative arguments:

- Lack of'alegal basis for the use

of the underground

Government

involvement

It is about the extent to
which the state, cantons
and municipalities itself
are involved into the use
of the underground.
Whether the government
is supporting concrete
projects or is seen more as
a hurdle for projects, for
example due to approval

procedures.

Positive arguments:

- Support from government

Neutral arguments:

- Support from government is
not yet clear

Negative arguments:

- No support from government
- Government is supporting the
use of the underground but this

is seen negatively

Side-effects
(Structural

obstructions)

Impacts of forms of use
on the population, such as

influence on drinking

Positive arguments:
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water water quality or

- The use of the underground has

vibrations. positive impacts on the
population

Neutral arguments:

- No structural obstructions
from the wuse of the
underground occur

Negative arguments:

- Structural obstructions from
the use of the underground
occur

Social factors How the living | Positive arguments:

underground works and
how the living above
ground will be affected

using the underground.

- People feeling comfortable
being underground

Neutral arguments:

- Society has no attitude towards
being underground

Negative arguments:

- People do not like to be
underground / do not feel

comfortable there

Geological

structures

Statements on whether
Switzerland generally has
good geological
structures. This can be in
relation to the use of the
underground, but also to
natural conditions. For
example, this could be the
tectonical conditions and

the resulting earthquakes

risks.

Positive arguments:

- Good geological conditions of
the underground

Neutral arguments:

- Better and worse conditions
available

Negative arguments:

- Bad geological conditions

underground

Data availability

This corresponds to the
quality of the existing

data  regarding  the

Positive arguments:

- Data availability to plan

underground projects is good
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conditions

underground.

structures.

includes mapping as well

as data of geological

Neutral when mentioning:

- Data availability to plan
underground  projects s
unknown / mneed to be
evaluated

Negative when mentioning:

- Data availability to plan

underground projects is bad

Source: own representation
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Appendix G
The following article provides an example for the coding. A - mark stands for

positive arguments, blue for neutral and - for negative arguments.

Figure 16: Coding example (1/3)

St. Gallen setzt die Bohrer an; In der Ostschweiz entsteht derzeit das grisste
Geothermie-Projekt der Schweiz

bad experiences from

Michael Breu, 27 March 2013, Basler Zeitung
/ previous projects

Am 8. Dezember 2006 JEDICIBASE]. Einen Wert vop3,4 registrierten die Sgismologen

des Schweizerischen Erdbebendienstes auf depRichterskala. Drei Monatg spéter, am

27. Mirz 2007, [OICICHIVICIWelleIeIETaSiosse. Sic waren schwicher und erfeichten nur

noch eine Stiirke von 2,9 Punkten auf der logarithmischen Skala. Aber sic PESiCgelen

A A Bilionie NGO eSS PIOjSRINORNBASS]. 7u forsch waren die

Ingenieure, als sie mit hohem Druck Wasser in den Untergrund pressten, um an die im

Erdinnern enthaltene Wérme zu gelangen. Seither hat dieses sogenannte petrothermale

System einen schweren Stand als Zukunftsverfahren.

Geological conditions

St. Gallen geht einen anderen Weg. Seit Anfang Mérz wird im Osten der Schweiz

ebenfalls nach warmem Wasser gebohrt. Anders als in Basel verfiigt|St. Gallen im

Untergrund tber tiefliegende Gesteinsschichten, die heisses Wasser fiihren, sogenannte
Aquiferen. Diese Schichfen kénnen einfacher angezapfi werden. Geht alles nach Plan,

so soll in spétestens vier Jahren die Hilfte der Gebédude in der Stadt St. Gallen mit

Fernwirme

geheizt werden, zudem werden zwischen 2000 und 3000
it ©kostrom versorgt. «Die Chancen fiir einen Erfolg stehen gut», sagt
Fredy Brunner, EDP-Stadtrat, Direktor der Technischen Betriebe der Stadt St. Gallen
und geistiger Vater des Geothermie-Projekts. Und mit [berzengung fiigt er an: «Wir
in| Geothermie-Kraftwerk, wir mochten St. Gallen (CO2-freie
, mit lokaler

Haushaltungen

jefern, zuverldssig,

t einen

Environmentally friend] Enerey costs
Die Energiestadt Gold I Y fron:%G T

Das St. Galler Geothermie-Projekt ist derzeit die grosste Tiefenbohrung nach warmem
Wasser in der Schweiz. Es ist Teil des stidtischen «Energiekonzepts 2050», das

ebenfalls als eines der ambitioniertesten der Schweiz gilt und deshalb mit dem

Source: Breu (2013)
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Figure 17: Coding example (2/3)

European Energy Award
erhielt St. Gallen 2013 zum zweiten Mal da

wurde. Fiir die Umsetzung des Konzeptes

Environ
mentally

Das monotone Himmern und Drehen ist schon von Weitem zu horen. Die
Rechenwaldstrasse fithrt uns ins Sittertobel, vorbei am Kehricht-Heizkraftwerk und der
Abwasserreinigungsanlage der Stadt. Nach einem {iberdimensionierten Kreisel — er
musste eigens gebaut werden, um den Transport der riesigen Bohranlage zu
ermoglichen — erreichen wir den Bohrplatz. Am Montag, 4. Mirz, kurz vor 6 Uhr,
wurde der Bohrkopf eingefahren in ein zuvor 20 Meter tief ausgehobenes Loch. Seither
dreht er sich senkrecht in die «granitische Molasse»: 24 Stunden am Tag, sieben Tage

die Woche. Geological conditions

In den nichsten Tagen soll die erste Etappe abgeschlossen werden: In einer Tiefe von
1000 Metern wird dann der Winkel angepasst. Nach weiteren 400 Metern erreicht die
Bohrung einen Winkel von 20,5 Grad, der bis auf die Tiefe von 2500 Metern
beibehalten wird. Nach Erreichen dieser zweiten Bohrsektion wird aufgrund der
Messdaten entschieden, ob weitere Seitenarme in Schichten mit hoherer
Wasserdurchldssigkeit gebohrt werden sollen. Nach weiteren 2000 Metern — also in
einer Tiefe von 4000 bis 4500 Metern — ist dann das Zielgebiet erreicht. Dort wird
genug 140 Grad heisses Wasser fiir den Betrieb des Geothermie-Kraftwerkes vermutet.
Bereits im Juni sollen diese Schichten angezapft werden (vor dem St. Galler Open-Air-
Festival, das am letzten Juni-Wochenende auf dem Nachbargrundstiick stattfindet).
Das Team um Stadtrat Fredy Brunner ist optimistisch, und Marco Huwiler,
Projektleiter bei den St. Galler Stadtwerken, sagt:

die wir vor Projektbeginn prognostiziert haben.» Geological conditions
Auch der Bundesrat hofft Political support Public support

Der Grundstein fiir das St. Galler
Machbarkeitsstudie gelegt.
das Stadtparlament, und bereits drei Monate spiter, am 28. Novembe,

die Stadtbevolkerung mit iiber 80 Prozent Ja-Stimmen einen Rahmenkredit tiber 159

Millionen Franken. 76 Millionen sind fiir die Tiefenbohrung und den Bau des
Kraftwerkes reserviert, 83 Millionen fliessen in den Ausbau des Fernwéirmenetzes, das

Geothermie-Projekt wurde 2009 mit einer

die Stadt vor einem Vierteljahrhundert als Pionierleistung aufbaute. = Development
cosis

Source: Breu (2013)
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Figure 18: Coding example (3/3)

Obwohl der Erfolg der Geothermie noch ungewiss ist, ortet auch der

dieser Technik ein grosses Potenzial fiir die Wirme- und Stromversorgung der Zukunft,

Bereits 2035 sollen Geothermie-Anlagen rund

sein, heisst es in der bundesrétlichen
Energiestrategie. Um dies zu erreichen, hat die Landesregierung ein Forderprogramm
(drei
Millionen) gefordert werden. Auch will der Bundesrat die Risiken von Grosspr?jekten
teilweise tibernehmen; beim Scheitern des St. Galler Projekts wiirde der Bund maximal

lanciert. Neben der Forschung (acht Millionen Franken) sollen Pilotanlag

- \ [
24 Millionen Franken tragen. Essential power Government support
supply
Vier Standorte in Wartestellun, Financial risk

Inzwischen hat auch die aus der aufgeldsten Basler Firma Geopower hervorgegangene
Firma Geo-Energie Suisse AG bekannt gegeben, weiterhin Geothermie-Projekte
voranzutreiben. Noch in diesem Jahr soll mindestens ein Gesuch fiir den Bau und
Betrieb einer Geothermie-Anlage eingereicht werden. Zur Auswahl stehen vier
Standorte in der Schweiz: in Etzwilen (TG), in Avenches (VD), im Jura und in der
Region Sursee-Mittelland.

Am fortgeschrittensten ist das Projekt in Etzwilen, wo ein Kraftwerk geplant ist, das
30 Gigawattstunden Strom liefern soll. Weil im Thurgauischen auf das vor sieben
Jahren in Basel angewendete petrothermale Verfahren gesetzt wird, hat sich
inzwischen eine Protestgruppe formiert. « Wir wollen nicht die Versuchskaninchen fiir

eine neue Methode sein», sagt die Etzwilerin Iris Schilling dem «St. Galler Tagblatty,

und Manuela Behr ergéinzt:
Hiuser kaputt.» Negative side effects

Source: Breu (2013)
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