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Abstract  
 

With Switzerland’s ratification of its Long-term Climate Strategy 2050, it has committed itself to 

achieve net-zero in Green House Gas emissions within this timeline. Renewable energy 

transition emerges as one of the most crucial pillars for decarbonization. Policies targeting the 

energy supply sector to promote renewable energy penetration has comprehensive implications 

that require not only the support of the population but also the stakeholders. This thesis 

investigates the important drivers for Swiss stakeholders regarding the acceleration of 

renewable energy deployment domestically. 

 

Topic modelling, as a Natural Language Processing tool, is employed to analyse the 

stakeholders’ position papers and uncover the keywords that define stakeholders’ opinions 

towards the political instruments proposed in the Revision of Energy Law 2020. A top-level 

modelling is performed, followed by second-level and type-specific modelling. Insights are 

discovered through the highly-weighted words and clustering of the stakeholders from topic 

modelling, revealing the key factors stakeholders concern themselves with, based on the energy 

technology they are involved in or the type of stakeholder they belong to. By considering these 

fundamental drivers of the stakeholders, policymaking can potentially become more feasible, 

accepted, and efficient. The novelty and implications of using topic modelling on position papers 

in stakeholder analysis is discusses for future research. 
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1. Introduction  
The rejection of the CO2 Law referendum (Bundesgesetz über die Reduktion der CO2-

Emissionen) in June 2021 (Bundesamt für Umwelt, 2021) was a major drawback in 

Switzerland’s effort to decarbonize. As a relatively “clean”, environmentally progressive, and 

wealthy country, whose federal council had just passed its Long-term Climate Strategy 2050 for 

the Paris Agreement on Climate Change in August 2019 (Bundesamt für Umwelt , 2021), the 

issue of climate change can be tackled comprehensively.  The Energy revision law draft 

(Energiegesetz, 2020) is another legal pillar facilitating Swiss decarbonization. As the CO2 Law 

undergoes further revision for a revote, the Energy revision law draft, which determines the 

future of Swiss renewable energy (RE) promotion instruments from 2030 onwards, is still 

ongoing, calling for further understanding of the current stance of the issue and perspective of 

Swiss Decarbonization.   

1.1 Relevance of Swiss Stakeholders in the Energy Transition  

As part of the Paris Agreement, Switzerland vowed to achieve net zero for Green House Gas 

(GHG) emissions by 2050. A possible CO2 emissions trajectory to achieve this commitment is 

shown in Figure 1, a net-zero long-term scenario quantification with the Swiss TIMES Energy 

System Model (STEM) within the context of the Swiss Competence Centre for Energy Research 

(SCCER) Joint Activity Scenarios and Modelling (JASM) project (Panos et al., 2021).  

 

Figure 1. CO2 emissions scenarios from fuel combustion and industrial processes (excluding international aviation) for various 

sectors with CLI pathway as target pathway 
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According to the modelling results, all sectors in the core net-zero scenario of STEM must 

reduce their emissions drastically, with the residential, transport, and service sectors reaching 

carbon neutrality by 2050. The residual emissions from industry require the deployment of 

carbon negative technologies to abate them, due to carbon-intensive industrial processes that 

are difficult to find carbon-neutral substitutes. To achieve the drastic drop in emissions for all 

energy sectors within 29 years, instruments, such as heavier carbon tax and emission trading 

implemented in the CO2 law would not suffice; a fundamental transition in the type of energy 

that powers our economy is necessary. A cornerstone in the transition is also the deployment of 

renewable energy in electricity supply (to partially compensate of the gradual phase out of 

existing nuclear power) and in energy demand sectors.  

 

More specifically, the degree and 

timeline of the various renewable 

energy technology expansion is also 

quantified in the JASM results based 

on the 2050 net zero goal. Figure 2 

indicates an increase of around 96% 

of renewable energy production by 

2050 compared to the current level 

of existing renewables (Panos et al., 

2021). At the same time, nuclear 

energy production will not be 

promoted to serve the energy 

transition, instead it will be fully 

phased-out according to the 2017 

referendum results (albeit with a 42% 

voter turnout). The gradual phase-

out in nuclear energy will demand for 

further renewable energies’ expansion, predominantly in solar and wind energy, to fill the gap.  

 

Such a drastic energy transition calls for the implementation of urgent and sweeping measures. 

Policies have become a stronger force than ever to facilitate decarbonization pathways, Business 

As Usual (BAU) is no longer an option. For a policy to be implemented in Switzerland, a 

Figure 2. Progression of various energy technologies’ electricity 

generation to achieve net zero by 2050 



 3 

legislative process is in place before the final draft is subject to a popular vote, or a referendum if 

the law concerns the constitution. An important step during the legislation process, before the 

proposed law is discussed in the Parliament and the Federal Council, is the consultation phase 

(“Vernehmlassung”). The consultation phase within the pre-parliamentary process allows the 

integration of not only the political parties’, interest groups’ and cantons’ opinions into the 

legislative process, but also any other entity wishing to express themselves. All these opinions 

are officially written down as position papers (“Stellungnahme”) to be considered and to some 

extent incorporated into the draft, which is later presented to the Parliament and Federal 

Council. It is worth stressing that the opinions of the participants do not remain symbolic, 

because they can always mobilize a referendum challenge or rejection of popular vote if no 

satisfactory compromise during the consultation phase was made at all (Linder et al., 2010). The 

consultation phase is highlighted in Figure 3 as a key reflection of one of the defining pillars of 

Swiss consensus democracy— power-sharing (Wolf & Müller, 2010). Power-sharing refers to the 

distribution of political decisional power to not only the political elite, such as politicians but 

other entities as well.  

 
Figure 3. Swiss legislative process and policy cycle, (Wolf & Müller, 2010)  

The influential position of these stakeholders during the political decision-making process 

necessitates a deeper examination of their views and positions to facilitate broadly acceptable 

policy solutions promoting RE, for Switzerland, by the society. Hence, this thesis seeks to find 
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the factors which are important to these stakeholders regarding renewable energy promotion 

policies, leading to the following research question;  

 

What is Important for Swiss Stakeholders regarding the Acceleration of 

Renewable Energy Deployment  in the Domestic Energy Supply Subsystem?  

 

Stakeholders, in this research question, refers to the participants during the consultation phase. 

Similar to the concept of “elites” defined by Hartmann (2017), stakeholder here is understood as 

“a social group who as a result of their institutional position or their resources, is able to 

influence the course of the society or take decisions that are crucial for its development at the 

national level”. Furthermore, stakeholders can be dissected into 3 aspects of being reputational, 

decisional, or positional (Pappi & Henning, 1998). Though all stakeholders qualify under the 

criteria of decisional due to their participation in the consultation phase, which is an integral 

step of policy decision-making; they may differ in significance depending on the extent of 

reputational influence and the positional power in voting. Subsystem in the research question 

follows the concept of Sabatier (1998) as “a sort of domain that consists of actors from a variety 

of public and private organizations who are actively concerned with a policy problem or issue 

and who regularly seek to influence public policy in that domain.” 

 

1.2 Previous Literature and Thesis Novelty  

There is an abundance of studies on voters acceptance regarding the Swiss energy transition, 

ranging from citizen perspectives in terms of policy instrument acceptance (Ingold et al., 2018), 

consumer attitudes towards the energy transition (Motz, 2021), and tolocal residential 

perceptions towards wind energy projects (Walter, 2014). However, the voters and individuals, 

who did not participate in the consultation, do not belong under the stakeholder definition in 

this thesis, as they are positioned near the end of the legislative cycle—left with only the option 

of accept or reject and not in the position to influence the legislation during the pre-

parliamentary phase. 

 

Recent research has expanded onto stakeholder views as well, yet our understanding towards 

their views and interests remains relatively limited compared to voters’ opinions, despite the 

vital role the stakeholders play. Conventionally, the investigation of stakeholders utilizes survey 

data to gain insights into their position about a proposed law. Such a method requires 
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substantial administrative effort in contacting the right stakeholders and is subject to risk of low 

response rates often due to stakeholders’ institutional barriers when expressing their views. Due 

to these mentioned drawbacks, surveys are often conducted by pre-selecting the stakeholders to 

reduce sample sizes for data collection. Moreover, to achieve good response rates, the 

stakeholders participating in surveys often have trusted relationships with the research teams 

performing the survey — further limiting the size of the sample. The study of stakeholders’ belief 

towards specific energy policy instruments by Kammermann & Ingold (2019) managed to have a 

high response rate of around 70%, however, all the stakeholders are from only 3 cantons— Bern, 

Lucerne, Thurgau. The pre-selection, albeit often justified, reduces the information gained and 

its research value-added. In Duygan et al (2022)’s study, only 364 stakeholders responded from 

the targeted 680 organisations. Duygan et al. (2022) also confirms the lack of research on 

stakeholders due to the limited data and sources on the stakeholders’ view provided other than 

through survey data. 

 

Thus, in this thesis, we adopt a complementary, to some extent alternative, approach in which 

position papers for the Energiegesetz (EnG) 2020 will be used, instead of survey data, as a 

source for the stakeholder opinions towards a proposed law. Regarding data on stakeholder 

views, Switzerland is in an advantageous position due to its consultation phase, which publicizes 

the stakeholders’ official and formal views on a particular piece of proposed law. The particular 

focus on EnG 2020 is because of the thesis’ interest in knowing the most current stances 

towards renewable energy promotion policies. EnG 2020 mainly substituted feed-in-tariffs for 

numerous RE technologies with one-time subsidy payments, therefore the opinions specifically 

towards such a policy shift is concerned of and not the previous energy laws which we know 

have been accepted. Though position papers is potentially a direct and reliable source of data, 

they have been rarely used for stakeholder analysis, largely due to its sheer amount of text, 

which is disproportionately labour-intensive and time-consuming to be processed by humans. 

In this case, topic modelling, a Natural Language Processing (NLP) methodology using machine 

learning approaches (Blei et al., 2001) emerges as a suitable technique to process large number 

of documents in a computationally efficient way and extract insights from them (i.e. the topics 

the documents contain). 

Despite the formal and official nature of the position papers, their validity to reflect 

stakeholders’ opinions and attitudes has come under evaluation. Often interest groups 

dramatize and exaggerate their sentiments, hardening their stances or even push for more 

extreme measurements than they deem necessary so that the outcome of the consultation would 
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still be within their acceptance after being neutralized by opposing views. Ingold et al. touch 

upon the validity of position papers (2019). The paper discovered clear evidence of differences 

between the opinions expressed in surveys after the results of the vote and the opinions stated in 

the position papers during the consultation phase. The paper argued that the differences can be 

explained either by the instability of policy beliefs as theorized under the Advocacy Coalition 

Framework (AFC) (Sabatier, 1998) or the stakeholders’ active adjustment of their opinions due 

to social desirability. Stakeholders who did not have their opinions incorporated during the 

consultation phase or rejected during popular vote, the “losers” as termed by Ingold et al., tend 

to modify their opinions during the survey to not appear as having been totally defeated. Under 

the social desirability framework, the position papers remain a reliable source, as the opinions 

expressed during the surveys can be seen as a reaction towards voting results, while the original 

position papers are views uninfluenced by social desirability (Ingold et al., 2019). The possibility 

of policy positions to be not as stable under various frameworks will not be explored as this 

thesis only focuses on the energy subsystem for the next decade instead of a longer horizon, in 

which the concept of belief stability would be involved. 

Topic modeling has been commonly applied on huge compilation of textual data for clustering 

and understanding of the themes for published scientific papers (Yau et al., 2014). Yet, its field 

of application has been expanding and proven versatile; in the marketing field, topic models 

offer the ability to process large amounts of consumer feedback and comments in order to 

improve the products. As topic modeling is embryonic in the marketing field (Amado et al., 

2018), its adoption in political sciences is also relatively recent, albeit with impressive works 

conducted; whether it is the detection of political orientation through tweets (Cohen & Ruths, 

2021) or political tension over time in the United States Senate (105th to 108th) through plenary 

speech (Chen et al., 2010), the ability for topic modeling based on Latent Dirichlet Allocation 

(LDA) (Blei et al., 2001) to uncover the hidden structure and find topical patterns behind 

massive amounts of textual data is highlighted among all the literature. The application of topic 

modelling in the Swiss-specific context using position papers to investigate insights of the 

stakeholders, as this thesis does, has yet to be explored.   

 

By applying  topic modeling1 on the latest Revision of the Energy Law draft2 in 2020 for all 212 

stakeholders’ position papers, restriction on the size of stakeholders and the subject of 

 
1 See section 2 for more details on topic modelling and Latent Dirichlet Allocation (LDA) 
2 https://fedlex.data.admin.ch/filestore/fedlex.data.admin.ch/eli/dl/proj/6020/14/cons_1/doc_1/de/pdf-a/fedlex-data-

admin-ch-eli-dl-proj-6020-14-cons_1-doc_1-de-pdf-a.pdf 
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stakeholder opinions can be lifted. As a Natural Language Processing (NLP) tool, not only can 

topic modeling process large amounts of textual data more efficiently,  the algorithm extracts a 

combination of the most weighted words that constitute the topics. These words are interpreted 

as significant drivers that influence the positions of the stakeholders, so as to evaluate the 

drivers behind the feasibility of successful policies to be implemented in Switzerland.  The 

novelty of this thesis lays on the technique used, as topic modelling for analyzing politics and 

policy is explored for first time in Switzerland at this scale (under of course time and resource 

limitations related to a Master Thesis). However, we demonstrate the methodology and 

highlight the insights that could be gained from it, using the energy law revision draft in 2020 as 

proof of concept, to inspire further research on the domain of applying machine learning 

algorithms in better understanding the views and positions of key stakeholders during the 

legislation process. The proposed methodology has a handful of advantages; the potential to 

substitute or at least complement survey data and stakeholder meetings by using readily 

available textual data, the possibility to serve as an alternative clustering method to hierarchical 

clustering; and the prospect to reduce sample sizes for further research by grouping 

stakeholders around common topics and selecting representative stakeholder(s) within a group. 

 

We find that stakeholders share some common drivers - security of supply, tenders/auctions, 

sliding market-premium, self-consumption and costs. By further elaborating in the derived 

topics additional insights for types of stakeholders are obtained too. For instance, wood-based, 

waste incineration stakeholders, the farmer associations and the conventionally named 

Umweltallianz are the most cohesive in their opinions. On the other hand, other energy-based 

stakeholders have niche frationings, for example, a portion of the solar-based stakeholders 

targets more on the solar energy production in the building sector and household consumption, 

and the other group concerns themselves more with the set up of the electricity market model. 

Wind-based stakeholders and energy utility and production companies are often clustered in the 

same top-level group but in different subgroups, indicating the niche fractioning. Finally, 

political parties and cantons are the two types of stakeholders that are scattered in all subgroups 

without interpretable bases. Complementing these findings with qualitative support, political 

parties can be understood as a dichotomy between liberal parties and left-wing parties, where 

the former is fixated on network surcharges and the later focuses on environmentalism in 

general. The results from cantons and communes are less straight-foward but with the 

supplement of qualitative research, insights could be drawn such as their strong hold on large-
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scale hydropower, call for incentives specifically for winter energy production and the openness 

to further exploit solar energy.  

 

A handful of methodological and policy implications are derived from this thesis. Topic 

modelling accompanied with qualitative research can highlight the fundamental drivers of Swiss 

stakeholders in the current domestic renewable promotion scene. The results help plough 

through the rhetoric of politics and identify the factors stakeholders deem as important. The 

clustering of the stakeholders, based on the topics they belong to, provides an alternative model 

to the hierarchical clustering that is usually used in political science (Kammermann & Ingold, 

2019). Based on the clustering, samples sizes can be reduced based by selecting the most 

representative stakeholder within each subgroup. Nevertheless, there are several points to be 

conscious of regarding topic modelling, such as the necessity of qualitative research support 

topic coherence, and human interpretability. 

 

As not all stakeholder needs can be satisfied at the same time, these results assist political 

compromises by ensuring that the most fundamental points of concern are satisfied from most 

of the stakeholders. 

 

1.3 Thesis Outline 

After the significance of the research question in the context of current literature has been 

demonstrated, I give the outline of how this question will be approached and the answer 

unfolded. In the following section, Section 2, topic modelling will be explained as an overall 

concept initially and dug deeper algorithmically. Its implementation in Python will also be noted 

on along with the utilization of qualitative research to complement topic modelling results with 

additional insights (especially related to the sentiment of stakeholders’ views towards the 

identified topics).  

 

The methodology of how topic modelling is adopted in this thesis is also showcased; a top-level 

topic modeling by using the position papers of all stakeholders is performed first in which 

stakeholders are also assigned to the identified topics; a second-level topic modeling is followed 

by applying exclusively to each stakeholder groups produced from top-level modelling 

individually; resulting in subgroups. A second-level topic modeling is necessary to further 

accentuate stakeholder drivers on a more granular level as in total 210 stakeholders participated 
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in the consultation phase for EnG. Complementary to this approach, also topic modeling is 

performed by focusing on a certain type of stakeholders to understand the drivers behind their 

expressed positions, particularly for political parties and cantons. The reason for an exclusive 

topic modeling on political parties and cantons is because they encompass all three aspects of a 

stakeholder- reputational, positional and decisional; additionally they are more scattered in 

different subgroups compared to other types of stakeholders. Hence, these significant 

stakeholders are selected to perform topic-modeling to zoom in on their drivers.  

 

The results from the methodology will be displayed in Section 3 with preliminary comments. 

These results would be discussed more in depth in Section 4, focusing on the methodological 

implication of topic modelling as a tool to assess Swiss stakeholder opinions. In Section 5, a 

conclusion is drawn from the results to synthesis the insights gained and the importance of 

these insights, in terms of policy implication. Finally, in the last section, Section 6, the outlook of 

topic modelling in political science is highlighted, particularly in the ways topic modelling can be 

further used in corpus expansion, other subsystem’s analysis, and time series analysis.  
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2. Topic Modelling as Methodology  

To unpack the methodology used, the data chosen will be presented, justified and shown how it 

is to be pre-processed, followed an illustratation of topic modelling conceptually under the 

thesis’ context. A summary of the algorithmic background of the Latent Dirichlet Allocation 

(LDA) (Blei et al., 2001) for the comprehension of the necessary hyperparameters involved in 

this thesis’ topic modelling is also provided. The implementation of the modelling in Python is 

also given in terms of libraries and packages. And finally, the role and importance of 

complementary qualitative research support is explained.  

 

2.1 Textual Data For Topic Modelling  

Position papers from the consultation phase related to the latest Revision of the Energy Law 

draft in 2020 are used as textual data. These positions are officially compiled, publicized and 

legally obliged to be made available on Fedlex:Die Publikationsplattform des Bundesrechts 

(https://www.fedlex.admin.ch/de/consultation-procedures/ongoing). During each consultation 

phase, the template of the revision draft (“Vorlage”), the explanatory report (“Erläuternder 

Bericht”) and a cover letter are given to the invited stakeholders. The position papers are the 

most direct source of information on the opinions of the interest groups. Though news outlets 

and social media could also have constituted a source of information, the position papers 

contain the most comprehensive and specified opinion on the proposed political 

instruments. Figure 5 provides an overview of the length of position papers submitted related to 

the revision of EnG. The median of the number of words in the stakeholder positions is around 

1,248 words, the shortest position paper at 18 words, which can be speculated as an abstention, 

and the longest position paper are at 8,221 words, which is around 17 pages single-spaced. The 

standard deviation of the position papers length is 1,696 words. The number of words in the 

position papers potentially reflects the extent of importance the law in question is to a 

stakeholder.  
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Figure 4. Histogram of document word counts showcasing how many documents have how many words for the EnG position 

papers  

2.1.1  Data Pre-processing  

The purpose of data pre-processing is to eliminate parts of text that bring no information under 

topic modelling, i.e. they should not be considered when the algorithm identifies topics for the 

assessed documents. This process of elimination involves predominantly the deletion of words 

that occur with high frequency but reveal little to no information. These words are deemed as 

stop words. Cleaning out stop words helps reduce modelling “noises” as the high frequency stop 

words would interfere less with the topics identified by the algorithm producing highly weighted 

keywords that reveal insights about the “actual” topics discussed in the documents. 

 

Before elaborating further on stop words, basic, and common punctuations are erased, such as:  

. , * - ( ) [ ] << >> ; : + / & % ? 

 

Additionally, depending on the text, special character combinations are also cleaned. Typically, 

these only emerge after processing the textual data. Further character and symbol combinations 

were removed such as: 

i.\t .\t a/. ± 
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Capitalization is also removed, and German umlauts are transformed into respective non-

umlaut combinations to standardize all the words for the convenience of stop words removal. 

With all special characters eliminated, together with invalid combinations of them that could 

induce difficulties in the identification of whole words, stop words can be treated and removed 

from the documents. Words such as pronouns, prepositions, conjunctions, and interjections are 

terms which are generally deemed as stop words. Following the definition of stop words, words 

and phrases that are specific to EnG or common across all position papers of the stakeholders 

are also eliminated, such as “sehr geehrte”, “Vorlage”, “Massnahmen” and “Energiewende”. 

Furthermore, as all the position papers revolve around the same topic— renewable energy 

promotion policies, it was not surprising that after the first run of the algorithm, there was a 

handful of overlapping words. In particular, various names of energy technologies emerged, 

such as biomass, hydropower, photovoltaik, wind energy. These words are not typical stopwords 

because they bring context and implication towards the topic. However, knowing that all 

position papers are commenting on the same subject, which are these energy technologies, they 

no longer bring much value and are therefore eliminated.  

The full list of stop words eliminated during pre-processing is displayed in Appendix B,  74,591 

words remain in the corpus after removing these stop words. 

The 74,591 words are normalized using lemmatization and stemming. The process of 

normalization is a necessary step in data pre-processing for topic modelling as it helps 

transform words with the same meaning to become more uniform when they are used by the 

LDA algorithm in identifying topics, hence refining its results. Lemmatization normalizes the 

text by reducing inflicted words into their base grammatical forms to be treated as the same 

word. The accuracy of lemmatization is enhanced by implementing Part-Of-Speech (POS) 

tagging, which takes into consideration which part of speech the word belongs to, based on its 

context, and lemmatize respectively. On the other hand, stemming reduces the words to their 

root grammatical form by merely cutting off the suffixes. Lemmatization is preferred over 

stemming in this thesis as stemming is a relatively crude and heuristic, while lemmatization 

considers the morphology of the words based on their part-of-speech.  

Finally, synonyms were identified and replaced as one word. Primarily, most terms containing a 

type of energy technology is substituted by the name of the energy technology, for example, 

“biomass plants” is replaced by “biomass”. Considering that the topic modelling algorithm 

applied in the thesis is based on probabilistic approaches for word treatment, words with the 
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same meaning should be treated as the same for a more accurate weighting of them in the 

identification of topics. Hence, manual refinement of the position texts using substitution of 

synonyms is employed.  

2.1.2  Typology of Stakeholders Analysed  

The typology of stakeholders also constitutes an important piece of data in this thesis. The 

understanding of the characteristics and qualities of stakeholders assists our interpretation of 

the results. Figure 6 shows that associations as the dominant type of stakeholders that expressed 

their positions for EnG with at least twice as much of them participating in the consultation 

process compared to other types of stakeholders.  

 

 
 

Figure 5. A typology of stakeholders and the extent of their presence for the consultation phase of EnG 

Although the 66 associations (“Verbände”)3 are treated as a same type of stakeholder in  
 

Figure 5, they have heterogeneous focuses. Figure 7 displays the various themes these 

associations concern themselves with; most associations (18% of the total associations assessed) 

revolve around the overarching theme of energy, climate and landscape; others take specific 

 
3 see corresponding German terms in Appendix A 
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interest in a certain energy technology such as waste (9%), hydropower (5%), wood (5%), 

wind(3%), gas (3%), district heating (3%) and geothermal (2%); some belong to a specific sector 

such as mobility (9%), building (8%), electricity supply (8%) and industry (6%). Finally, farmer 

associations (8%) and Chamber of Commerce (8%) have a relatively higher participation 

compared to the public sector (5%), political consulting (2%) and distribution network operator 

(2%) associations. The various associations strive to promote their ideologies or interests 

through different mediums. Energy-based associations, for example, manifest their 

commitments through promoting a certain energy technology, whether it is through information 

campaigns, publicity events or political involvement, many also provide technical consulting 

services on the suitable implementation of this technology for organizations and individuals 

alike. 

 

Figure 6. Associations’ different interests and focuses in percentage   

Societies (“Vereine”)4 are similar to associations in their purpose of promoting certain subjects; 

whether it is a technology or ideology. With 18 societies involved in the consultation phase of 

EnG, these stakeholders are defined under Swiss law Art. 60 ZGBt in that they are treated as a 

legal entity, which can open bank accounts and own its P.O. boxes (Schweizerisches 

 
4 see corresponding German terms in Appendix A 
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Zivilgesetzbuch, 2017). Though societies and associations both have ideological pursuits, 

associations can (but not must) have members that are not natural persons but a legal entity, 

such as a canton or another organization.  

All 26 cantons’ opinions are included in this consultation, enabling a comprehensive analysis on 

the cantonal level. Also, six communes participated in voicing their positions. Furthermore, 

energy production companies constitute a substantial number of consultation participants right 

after the associations, along with 13 energy utility companies that provide both energy 

production and services, such as Alqip, Axpo, and BKW.  

 

2.3 Overall Concept of the Topic Modelling Approach 

With the textual data prepared, topic modelling is applied to discover the hidden topical 

patterns behind large collections of documents. As illustrated in Figure 7, through applying topic 

modelling algorithm on the collection of text documents, several topics are returned. However, 

the number of topics needs to be predetermined (in the top-right of the figure). The identified 

distinct topics are clusters of word combinations, which are also returned by the process. In the 

bottom right-hand corner of Figure 4, clusters of documents by topic is displayed, with each 

colour representing a different topic and each dot a separate document. The coloured bars 

represented the documents being classified as under a certain topic while the thickness of the 

bar indicates the number of documents belong to a certain topic; the thicker the bar the more 

documents classified under that topic. 
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Figure 7. The mechanism of topic modelling in generating words that constitute topics and classification of documents based on 

the topics (Ma & Chen, 2019) 

In the context of the research question of this Master thesis, topic modelling can be ideally 

utilized by interpreting the words that define a topic as drivers that influence that group of 

stakeholders, the clusters of position papers, which represents the stakeholders, further reflects 

stakeholders’ interrelations. Unlike in conventional topic modelling where a one-word topic or 

theme is concluded from the clusters of words in the end to label the documents, for our 

research a definitive label is of secondary concern. The words under each topic are on their own 

insightful, as they are treated as individual factors of importance for the stakeholders and not 

the means to the end goal of labelling. 

 

Topic modelling based on the Latent Dirichlet Allocation (LDA) algorithm (Blei et al., 2001) is 

chosen to uncover the insights in the position papers of the stakeholders .In the field of 

information retrieval (IR), there are also a handful of other methodologies such as the popular 

tf-idf (Gerard & McGill, 1983), latent semantic indexing (Deerwester, Dumais, Furnas, 

Landauer, & Harshman, 1990) and probabilistic latent semantic indexing (pLSI) modelling 

developed by the end of 20th century (Hofmann, 1999). However, there are shortcomings of the 

widely-used tf-idf, such as insufficient description reduction and document structure revelation; 

on the other hand pLSI has a linear increase of parameters with the increase of the size of corpus 

and most importantly the probability distribution’s applicability on new data sets is weak (Blei 

et al., 2001). Hence, this paper decides to utilize the generative model nature of Latent 

Distribution Allocation (LDA) as proposed by Biel et al. to explore the topics of position 

papers (Blei et al., 2001). 
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2.4 Algorithmic Overview of Latent Dirichlet Allocation 

2.4.1  Basis Assumptions of LDA 

Before diving into the formal notations and equations, the basic assumptions of LDA are stated. 

LDA assumes that documents, in this case position papers, have multiple topics.  Each topic is a 

distribution over a fixed vocabulary. Topic modelling with LDA is a non-supervised topic 

classification method, which implies that there is no pre-set of manually annotated topics. The 

topics are generated from the corpus. Nevertheless, the number of topics must be specified 

beforehand. LDA assumes that similar topics contain a similar group of words. 

 

In a nutshell, the LDA algorithm can be described as follows (Rabindranath, 2021), provided 

that the Dirichlet distribution is used, and the number of topics has been already specified.  

• Step 1: Initialise the algorithm by randomly assigning a topic to each word in each 

document (in this step the counts of topics in each document (i.e. topic frequency) and 

the counts of words in each topic (i.e., words frequency) are calculated) 

• Step 2: Update the topic assignment for a single word in a single document: 

o Choose a word in the document 

o Un-assign its assigned topic which was initially used during Step 1 

o Re-assign a topic to word conditional upon all other topic assignments for all 

other words in all documents by considering: 

 The popularity of each topic in the document (topic frequency) and a 

Dirichlet-generated multinomial distribution over topics in a document 

 The popularity of each word in a topic (word frequency) and a Dirichlet-

generated multinomial distribution over words for each topic 

o Multiply the above popularities to get the conditional probability of the chosen 

word for each topic 

o Assign to the word the topic with the highest conditional probability 

• Step 3: Repeat Step 2 for all words in all documents 

• Step 4: Iterate as words gravitate towards “good” topics to approximate  

 

With each iteration of the entire LDA algorithm the relative counts amongst words and topics 

are used to calculate probabilities of words belonging in topics and for topics belonging in 

documents. These probabilities are updated with each iteration (step 4). With each update the 

words in topics, and the topics in documents, move together in a way that produces more 
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probable groupings based on the calculations of the algorithm. Thus, with more iterations, 

words gravitate towards each other to form topic and word mixes that are increasingly likely. 

The resulting topics represent in the end the most likely combinations given the number of 

iterations, the underlying set of documents and the parametrisation of the LDA algorithm by the 

author. In practice, the more iterations the better the results. However, a balance needs to be 

maintained between solution quality and computational cost.  

 

Below insights on Dirichlet Distribution and Gibbs Sampling, which are the mathematical tools 

behind LDA, are given. 

2.4.2  Dirichlet Distribution 

A Dirichlet distribution 𝐷𝑖𝑟(α) is a way to model Probability Mass Function (PMF). As stated 

above, in topic modelling with LDA, there are two random variables following the Dirichlet 

distribution necessary, 

1. θ d: topic proportions for document d (i.e. topic frequency) 

2. 𝛽 W,k: proportion of word w appearing in topic k (i.e. word frequency) 

These proportions are calculated by assigning randomly a word w within each document to a 

topic k. After all words have been assigned to a topic, the proportion of a word w being assigned 

to a topic k, φW,k , can also be calculated and put into a word-to-topic count matrix. The total 

topic occurrences of all the words in a document can also be calculated and put into a document-

to-topic count matrix, examples of each are given in Table 1 and Table 2 for better 

comprehension 

 

Word Topic 1 Topic 2 

Sector Coupling (S.C) 0 1 

Biodiversity (B) 1 3 

… … … 

Table 1. Word-to-topic count matrix with random numbers, only for illustration purposes 

Document Topic 1 Count Topic 2 Count 

1 2 2 

2 4 3 

Table 2. Document-to-topic count matrix with random numbers, only for illustration purposes 
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The Dirichlet parameters, 𝛼 and 𝜂, determine the distribution of words for topics and the 

distribution of topics for words. As seen in Figure 8, the coloured points indicate the words 

while each of the three corners represents one of the three topics. It can be observed that the 

higher the 𝛼 value is, the more topics the words belong to. For example, with a symmetric 

distribution of 𝛼 =5 across the three topics, the points are aggregated in the center (top-right 

chart in Figure 8), implying that these words could be distributed to one topic as much as to the 

other. On the other hand, the smaller the 𝛼, the more exclusive the words are to one topic; thus, 

they tend to aggregate more towards the corners. The value of 𝜂 determines how many topics a 

word should belong to; the smaller the 𝜂, the less topics a word can be assigned to and vice 

versa. 

 

Figure 8. Geometric representation of the impact of hyperparameter adjustments with regards to 𝛼 (Ganegedara, 2018) 

 

2.4.3  Mechanism of Latent Dirichlet Allocation  

As illustrated algorithmically, for LDA, “the basic idea is that documents are represented as 

random mixtures over latent topics, where each topic is characterized by a distribution over 
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words.” (Blei et al., 2003). Figure 9 provides an overview of how the Dirichlet distribution and 

parameters are connected to build up the model and in turn, using Gibbs sampling to infer the 

latent variables. 

 

Figure 9. Graphical model representation of LDA 

Let us define the nodes in Figure 9:  

• M: the number of documents  

• N: the number of words in a given document m 

• Node 𝛼: Dirichlet prior determining per-document topic distributions 

•  Node 𝜂:  Dirichlet prior determining the per-topic word distribution 

• Node 𝜃  𝜃𝑖 ~ 𝐷𝑖𝑟(𝛼), 𝑖 ∈ {1, … , 𝑀}: represents the document-topic proportions based 

on a Dirichlet distribution with a symmetric parameter 𝛼,  

• Node 𝛽  𝛽𝑘 ~ 𝐷𝑖𝑟(𝜂), 𝑗 ∈ {1, … , 𝐾}: represents the topic-word proportions based on a 

Dirichlet distribution with parameter 𝜂 

• Node z  𝑍𝑑,𝑖 ~ 𝑀𝑢𝑙𝑡𝑖𝑛𝑜𝑚𝑖𝑛𝑎𝑙 (𝜃𝑖): multinominal distribution of the topic of the i-th 

word in document d, essentially per-word topic assignment 

• Node w  𝑤𝑑,𝑖 ~ 𝑀𝑢𝑙𝑡𝑖𝑛𝑜𝑚𝑖𝑛𝑎𝑙 (𝛽𝑧𝑛,𝑖): multinominal distribution of the i-th word in 

document d, essentially the observed word  

 

The graphical representation of LDA in Figure 9 can be represented as a joint conditional 

probability function,  
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p(β,θ,z,w)= ( ∏ 𝑝(𝛽𝑖|𝜂)(∏ 𝑝(𝜃𝑑|𝛼) ∏ 𝑝(𝑧𝑑,𝑖|𝜃𝑑)𝑝(𝑤𝑑,𝑖|𝛽1:𝑘, 𝑧𝑑,𝑖)

𝐼

𝑖=1

𝐷

𝑑=1

)

𝐾

𝑖=1

) 

Equation (1). Formal definition of LDA Model 

 

To infer to posterior distribution 𝑝(𝑤𝑑,𝑖|𝛽1:𝑘, 𝑧𝑑,𝑖 ), collapsed Gibbs sampling is used to 

approximate this latent variable that represents the word probabilities for each topic. 

 

2.4.4  Collapsed Gibbs Sampling 

Collapsed Gibbs sampling is used for iteration to calculate the optimum results. Gibbs Sampling 

belongs to Markov Chain Monte Carlo (MCMC) approaches. When sampling across multiple 

random variables (or joint probability distributions), the Gibbs Sampling samples from each 

random variable one at a time by keeping the current values of the other variables fixed. 

 

In the context of LDA, Gibbs Sampling is used for successively sampling the conditional 

assignments of words to topics to identify the “correct” (posterior) probabilities of the 

assignments. Gibbs sampling is used to improve the topic representations of all documents and 

word distributions of all topics, during LDA’s reassignments of topics to words (i.e. in step 2 

described above).  

 

Let us denote:  

• W: total number of unique words 

• T: total number of topics 

• 𝑧𝑖: is the topic assigned to the i-th unique word 

• 𝑗:  is a topic 

• 𝑑𝑖: is the document containing i-th unique word 

• 𝑤𝑖: is the word type of the i-th unique 

• 𝑧−𝑖: is the set of topics of all other unique words except for the i-th word 

• 𝐶𝑤𝑖,𝑗
𝑊𝑇 : matrix of word-topic counts 

• 𝐶𝑑𝑖,𝑗
𝐷𝑇 : matrix of document-topic count 

• ∑ 𝐶𝑤𝑖,𝑗
𝑊𝑇𝑊

𝑤=1 : the count of words assigned under topic T within the corpus    

• ∑ 𝐶𝑑𝑖 ,𝑗
𝐷𝑇𝑇

 𝑡=1 : the total count of all topics occurring within document D 
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Using the equation of Gibbs Sampling shown below, the topic t’s probability for a word w for 

document d can be calculated. 

𝑃(𝑧𝑖 = 𝑗|𝒛−𝒊, 𝑤𝑖 , 𝑑𝑖 , 𝑎,𝜂)=
𝐶𝑤𝑖,𝑗

𝑊𝑇  + 𝜂

∑ 𝐶𝑤𝑖,𝑗
𝑊𝑇𝑊

𝑤=1  +𝑊×𝜂
×

𝐶𝑑𝑖,𝑗
𝐷𝑇  + 𝛼

∑ 𝐶𝑑𝑖,𝑗
𝐷𝑇𝑇

𝑡=1  +𝑇×𝛼
  

Equation (2). Collapsed Gibbs Sampling Formula  

In the given example, ∑ 𝐶𝑤,𝑗
𝑊𝑇𝑊

𝑊=1  would be the sum of Table 1’s individual columns, ∑ 𝐶𝑑,𝑗
𝐷𝑇𝑇

𝑊=1  

would be the sum of Table 2’s individual rows. 

 

Based on the highest probability of the topics assigned for a word under the document, the final 

topic will be given. This process is repeated during the iteration by assigning topics onto words 

randomly. The result of the final iteration is chosen. 

 

Document Word Previous Iteration 

Topic 

Probability for 

Topic 1 

Probability for 

Topic 2 

Final Topic based on 

max. probability  

1 S.C Topic 2 0.0161222781 

 

0.0156191487 

 

Topic 1 

 

2 B Topic 1 0.0161222781 

 

0.0312226938 

 

Topic 2 

 
Table 3. Final probabilities for a topic belonging to a word in a certain document, with random numbers, only for illustration 

purposes 

As Gibbs sampling is Markov chain Monte Carlo (MCMC) algorithm, the iteration is to converge 

to more accurate predictions. Such samplers asymptotically achieve to generate samples from a 

distribution with the specified conditional probabilities as displayed in Table 3. Thus, we use the 

results from Gibbs sampling, as shown in column 4 and 5 in Table 3, as the optimized 

approximation of the posterior distribution 𝑝(𝑤𝑑,𝑖|𝛽1:𝑘 , 𝑧𝑑,𝑖 ) in the LDA Model.  

 

2.5 Determination of K Number of Topics 

The number of topics is determined before the implementation of LDA. To find the optimal 

number of topics, usually a handful of candidate models are ran with varying number of topics 

(Maier et al., 2018). In this thesis, instead of typical internal and external validation criteria 

such as perplexity and topic coherence, a combination of visualization and calibration with 

common understanding of reality is employed. The visualization algorithm developed by Sievert 

& Shirley (2014) using multidimensional scaling, whose centres are determined by computing 

the Jensen–Shannon divergence that measures similarity between two probability distributions, 

produces an inter-topic distance map (Sievert & Shirley, 2014). The inter-topic distance map 

https://en.wikipedia.org/wiki/Jensen–Shannon_divergence
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reduces the K dimensions (that correspond to topics) from LDA to a 2-Dimensional (2D) 

Principal Component Analysis (PCA) plane (Sievert & Shirley, 2014). Intuitively, this 

visualization indicates how different the topics are, as each topic is represented by a circle and 

positioned on the 2D plane (distance among topics based on calculating the 2D Euclidean 

distance of the centres of the circles); the further away the circles/topics are from each other, the 

larger the semantic differences they have. If two topics have (a subset of) words that are the 

same between them, they are more similar to each other than topics that have no word shared 

between the two. The benefit of such a visualization is the straight-fowardness of detecting 

whether there are topics that are too similar that should be combined as one. Overlapping 

circles suggest that these topics are highly similar and could be set as one topic instead. Hence, 

based on the criteria of least overlapping with most information displayed, the number of topics 

can be set.  

 

However, the two-dimensional plane, resembling a Principle Component Analysis (PCA) graph 

with Principle Component 1 (PC1) as the horizontal axis and Principle Component 2 (PC2) as the 

vertical axis cannot be used to comment on whether, similar to a PCA, the differences among the 

topics on PC1 would represent larger differences compared topics on PC2. Thus, our 

interpretation cannot go beyond noting on the distances among the circles and the size of the 

circles (Sievert & Shirley, 2014). The size of the circles (i.e. circle diameters) reflects the 

prevalence of the terms within a topic. Prevalence is defined as the percentage of these words 

under a certain topic in the overall documents.  

 

Based on this approach of visualising the distances of topics and focusing on maximizing 

distances among topics, the “optimal” number of topics in the case of the top-level topic 

modelling (i.e. across all stakeholders’ position papers) performed in this thesis was chosen.  
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Figure 10. (left) total of 10 topics with strong overlapping of circles indicating many similar topics (right) total of 4 topics with 

minimal overlapping and stronger differences among the topics- more unique topics 

Figure 10 is a demonstration of the calibration of the number of topics. The inter-topic distance 

map provides a compact overview of the topic differences, assisting the determination of optimal 

topic numbers. As observed on the left-hand side of Figure 10, ten topics have been set, which 

resulted with a cluster of small topics in the bottom right corner. There is significant overlapping 

among these topics, suggesting that the topics share similar words, and they are not as distinct 

from each other as they could be. On the other hand, if k is reduced to four, the results have 

minimal overlapping. The previous cluster of circles seem to be combined into only two separate 

circles. A portion of words under previous cluster of topics have been distributed to topic 1 and 4 

after the reduction of the topics. It can be argued that k should be reduced to three, instead of 

four, considering the circles on the bottom right-hand side are still overlapping. However, the 

circles retain their own differences as there are areas that are not overlapping, indicating words 

that differ from each other from the two topics. By combining circle two and circle three, these 

differences would be overseen. Therefore, for the top-level topic modelling the optimal number 

of topics was set to 4. 

The words considered during the topic modelling in this visualization differ slightly from the 

assignment of words into topics displayed in Figure 13 in the results section. Figure 13 shows 

foremost the topic and term results from the application of the LDA algorithm accompanied by 

information on simple word count in the corpus and word frequency within the topic. For this 
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visualization, the notion of “relevance” is applied additionally, to balance the mere frequency of 

a term with the exclusivity of the term. This consideration of “relevancy” proposed by Bischof et 

al. (2012) was achieved through adding a “lift” factor, which is defined as “the ratio of a term’s 

probability within a topic to its marginal probability across the corpus” (Sievert & Shirley, 2014). 

The equation for the relevance r, is given below: 

 

Equation (3). Equation for “relevance” in terms of “lift” 

In the above equation, we denote: 

• λ: weight parameter  

• 𝜙 kw: probability of term w ∈ {1,...,V} for topic k ∈ {1,...,K} (V is the number of terms in 

the vocabulary) 

• pw: probability of term w in the corpus.  

• log (
𝜙𝑘𝑤

𝑝𝑤
): “lift” factor 

By changing the value λ, the balance between displaying words that are common in terms of 

their frequency and the rare terms occurring under a single topic can be adjusted. By setting λ = 

0, relevance of the words would only depend on the «lift», displaying words that are more topic-

unique than highly weighted in the topic. In this thesis, λ is set at 0.6, the “optimal value” 

produced by Sievert & Shirley (2014) through their callibrations. In their paper, setting λ as 0.6 

returns a relatively balanced set of results between topic-uniqueness and topic-representation. 

Nevertheless, it is important to note that, “as with other unsupervised methods, the received 

wisdom is that there is no “correct number” as this is an application and context-dependent 

issue” (Matthews, 2019). Nevertheless, other λ values were experimented to test the suitability 

of λ=0.6 in this thesis. With a λ value lower than 0.6, obscure words emerged with little insights 

provided or possibility for interpretation; these words were difficult to be treated as cohesive 

words under the same topic. With a λ value higher than 0.6, more words overlapping the groups 

occurred, increasing the difficulty to distinguish among the topics. Hence, the λ value follows 

0.6 as noted in Sievert & Shirley (2014). 
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2.6 Implementation of the LDA algorithm in Python 

Several packages are used for the implementation of topic modelling with LDA in Python, as 

listed in Table 4. The package used for the elimination of stop words started with the basic 

German stop word package de_core_news_sm, the lemmatization and tokenization of the 

words uses, Germmalemma and nltk.tokenize.WhitespaceTokenize from the nltk library. 

CountVectorizer from the sklearn.feature_extraction.text library is used for the vectorization of 

the normalized text as preparation for modeling,. Finally, the package 

gensim.models.LdaMulticore from genism library is chosen for LDA modeling as it has more 

options for parameter adjustments. The input parameters are α and 𝛽 set as 0.25 as convention 

(Fan, et al., 2007), and value λ set as 0.6 (Sievert & Shirley, 2014).  

 

Package Name  Functionality Description  

de_core_news_sm Basic German Stop words package  

nltk.tokenize.WhitespaceTokenize Tokenization tool  

Germmalemma Lemmatization tool for German words  

CountVectorizer Vectorization of the normalized text 

gensim.models.LdaMulticore LDA model with possibility of parameter adjustments 

pyLDAvis.gensim LDA visualization tool for the determination of K 

Table 4. The Python packages used in LDA implementation with their respective functionalities  

 

2.7 Supplementary Qualitative Research  

Supplementary qualitative research is built upon the Natural Language Processing (NLP) tool to 

compensate the shortcomings in topic modelling. Eickhoff et al. (2018) notes on these 

“drawbacks”, which resonate in this thesis as well, such as the potential lack of “context” and 

“meaningfulness” in the topics generated. In these cases, a reading of the stakeholders under 

these uninterpretable topics is performed for an improved understanding of the words under the 

topics, and in turn comprehend the important drivers. Furthermore, though the thesis seeks for 

only influential factors of the stakeholders, when stakeholders who are unlikely to be grouped 

together occur under the same topic, qualitative research can attest whether such stakeholders 

do share the same drivers but with complete opposite sentiment, or the grouping needs 

adjustment due to noises.  
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3. Results  

With the corpus cleaned and normalized, the parameters set, we finally run the LDA algorithm 

using the LDAMulticore Python package on all stakeholders for EnG. The goal is to find the 

distinct drivers among them without having too many groups resulting in too many overlapping 

similarities. With a total of 210 stakeholders expressed positions related to the revision EnG, it 

was necessary to apply a second-level of topic modeling to further accentuate drivers on a more 

granular level. To achieve a deeper dive into the drivers on the second level, stopwords would be 

added specifically for that group, which are the keywords that define that topic on the top-level 

to avoid repetitios and overlaps. 

3.1 “Optimal” Numbers of Topics through Visualization  

 

Figure 11. Visualization results with optimal numbers of topics 

 
Figure 11 displays the full information provided through the visualization. On the right hand 

side, the horizontal blue bars represent the corpus-wide frequency of the given term,while the 

red bars represent topic-specific frequency of the term. In Figure 11, topic 2 is selected to 
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elaborate on the information the bars provide, hence, the red color on circle 2. Circle 2 contains 

25.2% percent of the tokens. And in this case, the term wood (“Holz”) occurred in the corpus 

almost 125 times (corpus-wide frequency) according to the blue bar and almost 1oo times (topic-

specific frequency) according to the red bar. The longer the red bar the more likely that the word 

is being used in this topic. On the other hand, the word guarantee (“Gewaehrleistung”) occurred 

significantly often more in the overall corpus than in the documents classified under topic 2. 

 

3.2 Topic Modeling Analysis in Two Levels 

In this section, two types of results are presented: the top-level topic modelling and the second-

level modelling results. Top-level modelling refers to topic modelling across all stakeholders 

without explicitly accounting for their type and interests; the important drivers shared by the 

majority of stakeholders were identified as they are words common to all groups. Moreover, four 

groups emerged, classifying all stakeholders based on the topic they are defined under. The 

second-level topic modelling applied the same mechanism as the top-level modelling, except 

individually on one of these four overarching grouped produced by the top-level modelling. The 

results from the second level also produces various subgroups and drivers specific to the 

stakeholders of that subgroup. 

3.2.1  Common Keywords Across all Top-level Groups  

Common words, such as security of supply (“Versorgungssicherheit”), auctions (“Auktionen”), 

sliding market-premium (“Gleitende Marktprämien”) and cost (“Kosten”), as compiled in Figure 

12, were topic-defining words dominating all four top-level groups.  

 

Figure 11. Hierarchical representation of the stakeholders’ common concerns 
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Security of Supply is identified as the highest concern across all stakeholders. Such a finding can 

be attributed to three main reasons. First, the discontinuation of nuclear power, if not 

substituted by other technologies will reduce the existing capacity of “clean energy” and create 

an electricity supply gap in the future. Second, as the goal of decarbonization is pursued, 

electrification of the mobility and building sector will also accelerate, in turn increase demand 

for electricity. Lastly, the increased electricity demand needs to be met by RE to be compatible 

with the climate targets, yet a concrete solution against the intermittency nature of RE and 

battery capacity is still lacking. 

Words such as auctions, tenders and sliding feed-in-premium, as some of the most common 

words, imply a general acceptance to a subsidy regime that is consistent and long-term, yet 

market-oriented.  

The word self-consumption reveals the stakeholders’ interest utilizing this scheme as one of the 

approaches to promote REs. The regulation can be either to financially incentivize more self-

consumption or to restrain further self-consumption schemes due to the concern of non-

optimized rooftop and surface utilization.  

Finally, energy supply cost remains as the fundamental concern for all stakeholders. 

3.2.2  Observations of Top-level Groupings  

Figure 13 displays the top ten keywords from each of the four overarching topics of the top-level 

topic modelling. For each keyword in the topic, the weight and word count are also indicated to 

distinguish between the corpus frequency and the relative occurrence of the word under the 

respective topic. The word count is indicated by the lighter shade of pastel colours; while the 

weight, which suggests the relative frequency and significance within the group of documents 

assigned to the each topic, is in dark-shaded colours. The comparison of word count and relative 

frequency uncover whether a word is only considered important because it has a high overall 

word count or it does have a high relative frequency within the specific topic. 
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Figure 12. Word Count and Weights of the topics’ terms for topic-specificity comparison 

Words with a much higher word count than weights are often eliminated as they do not 

contribute to providing unique terms defining a topic. Though the two criteria (word count and 

weight) are in different units, they can still be compared in terms of their individual relativity. 

For example, the word network surcharge (“Netzzuschlag”) has the highest word count for topic 

1, yet its weight ranks among the lowest ones. These relative discrepancies help distinguish 

whether the words, which define a topic are important because of their ability to constitute a 

topic as unique or because they overflood the whole corpus. Though a higher word count 

correlates to a higher probability of overlapping among topics, the two qualities are not the 

same. Figure 13 shows that words such as small-scale power plants (“Kleinanlage”), basic supply 

(“Grundversorgung”), conditions (“Bedingungen”) or network surcharge (“Netzzuschlag”) have 

a perceptibly higher word count than weight, yet these words are not eliminated because they do 

not dominate all groups of documents. Thus, they still constitute as defining terms particular to 

the topic. 

It can be observed that in Figure 13 each topic contains words suggesting a combination of 

energy technologies and indicative political instruments. Topic 1 is defined by solar electricity, 
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attention to energy losses with a particular emphasis on the Electricity Supply Law and network 

surcharges, as well as consideration of feed-in-tariffs. Topic 2 is composed of environmental, 

biodiversity, nature, and protection considerations with a general concern about energy 

efficiency, a specific focus on network surcharge and redelivery tariffs. Topic 3 is characterized 

by winter production concerns, large-scale hydropower, and heat, with a concentration on 

market prices alignment, storage, and market liberalization. In topic 4, wood (specifically wood-

based heat) is represented with the notion of guarantee, framework conditions, market 

liberalization and feed-in-tariff. To synthesize these observations, topic 1 relates to renewable 

electricity and impacts on grids, topic 2 concerns itself with environment and protection, topic 3 

focuses on security of supply in winter and lastly, topic 4 caters around renewable heating. 

 

3.3 Second-level Topic Modeling Results 

The analysis from top-level topic modelling provides the overall drivers common to all 

stakeholders. The initial dissection of the stakeholders showcases the different fields the 

stakeholders focus on. With the second-level topic modelling, the aim is to identify more specific 

drivers. The same process is done for the second-level topic modelling as for the top-level, 

except that the algorithm is applied individually to the stakeholders/position papers for each 

top-level group. 

3.3.1  Subgroups for Topic 1: Renewable Eelectricity and Impacts on Grids 

  

Figure 13. Topic 1 subgroups with a total of 50 stakeholders  
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The first cluster under Topic 1 (Figure 14), contains mainly stakeholders related to biomass, 

such as Holzindustrie Schweiz, Holzenergie, Task-Force Wald+Holz+Energie, and Wald 

Schweiz. This suggests the alignment of stakeholders based on the same energy technology. 

These wood-relevant associations and production companies are focused on feed-in-tariff as a 

support mechanism due to the investment planning security it provides. Furthermore, the 

Cemsuisse also being included with these biomass stakeholders implies a solidarity with these 

groups. This can be explained by the utilization of biomass as cement industries’ main tool of 

lowering their carbon emissions. 

The second cluster is characterised by solar electricity, the Schweizerische Gernia Stiftung (SGS) 

and Solar Agentur appeal for more incentives for self-consumption in the building sector.  

The third group focuses more on the overview of the electricity market model, its redelivery 

tariffs, electricity prices, and network surcharges. This group includes PV2Grid and the Verband 

Unabhängiger Energieerzeuger (VUE), which explains the particular concern of access to the 

electricity grid and market. Unlike the solar-relevant stakeholders in the previous sub-group, the 

Schweizerische Vereinigung für Sonnenenergie (SSES), being included in this sub-group, is 

concerned less of self-consumption of solar electricity in the building sector and more of the 

general elecitricy market design.  

3.3.2  Subgroups for Topic 2: Environment and Protection 

 

Figure 14. Topic 2 subgroups with a total of 53 stakeholders  
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The first cluster under Topic 2 (Figure 15)  is defined by environmentalism, biodiversity, nature, 

protection and habitat. This cluster includes all the Umweltallianz members such as WWF 

Switzerland, Greenpeace, Pro Natura, Naturfreude, Schweizerische Energie-Stiftung, Birdlife 

and Swiss Alps Club. Additionally, biodiversity organizations such as Aqua Viva and 

Schweizerische Fischerei-Verband; stakeholders from the mobility sector— Verkehrs Club der 

Schweiz (VCS); from the building sector— Gebäudehülle Switzerland also aligned with the 

drivers of Umweltallianz. Among the political parties, the Green Party, the Social Democratic 

Party, and the Evangelical Peoples’ Party share the same drivers with these associations. The 

Youth Session of Switzerland, representing the political orientation of the youth, also stand in 

solidarity with green party. This cluster’s drivers are to be achieved through network surcharges 

and more financial support to renewable electricity and heat.  

The second cluster contains predominantly of waste incineration plants and associations; such 

as Infrawatt, and wastewater treatment plants; such as Worbental, Lenzburg, Alternhein, and 

Morgenthal wastewater treatment plants. These stakeholders are focused on the potential of 

biogas from waste incineration plants and waste water treatment plants. The keyword “large-

scale hydropower” could explain the presence of stakeholders such as Credit Suisse Energy 

Infrastructure Partners AG, the Energie Genossenschaft Schweiz, Pronovo, the 

Hauseigentuemerverband and the Swiss Peoples’ Party. These stakeholders cannot be displayed 

in Figure 15 due to space limitation, however, they are included in the full list of groupings 

shown in Appendix C.  

The last cluster specifies a differentiation of installation sizes regarding the financing model for 

renewable energy. The cluster appeals to direct marketing of the energy produced, storage 

capacity, production capacity and redelivery remuneration. These are the central keywords of 

Biomass Suisse, Holzbau Schweiz, Verein für Umweltgerechte Energie (VUE) and AEE. This 

group concerns itself on gas production from biomass. 
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 3.3.3  Subgroups for Topic 3: Security of Supply for Winter 

 
Figure 15. Topic 3 subgroups with a total of 50 stakeholders  

The first cluster under Topic 3 (Figure 16) is characterized by wind energy, which is closely 

linked to the concepts of national and local energy production. In order to accelerate the 

deployment of wind energy in Switzerland, these stakeholders value guarantees (in terms of 

long-term and stable financial support), cantonal construction permits and investment security. 

The oldest association for the promotion of wind energy, Suisse Éole, is included in this group 

that representswind energy; along with renewable energy companies, such as the Vento Ludens 

Suisse GmbH, which is a family-owned international group of companies. 

The second cluster under Topic 3 is led by Alpiq Holding AG accompanied by major electricity 

network associations, such as Verband Schweizerischer Elektrizitätsunternehmen (VSE) and 

Dachverband Schweizer Verteilnetzbetrieber (DSV). Alpiq is selected as the «leading» 

stakeholder due to its sheer size in company employees, level of profit and involvement in 

energy trading and investments. The Alpiq-led coalition includes not only electricity network 

associations but also energy producers, such as Technische Gemeindebetrieb Bischofszell (TGB). 

These stakeholders are concerned with winter production of electricity and energy, end 

consumers, and the electricity supply law. Such concerns can be alleviated through tenders and 

investment incentives to technologies that can secure electricity supply also in winter. An 

overarching interest for them is large-scale hydropower. There are more diverse types of 

stakeholders in this subgroup than in other subgroups, with the energy companies but also 
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political parties, such as the Christian Democratic Peoples’ Party and Economic Association; 

Swiss Cleantech (listed in the full list of groupings in Appendix C). 

Though the third cluster is also largely composed of energy utility companies and powerplants, 

they are not in the same subgroup. Axpo is chosen as the coalition «leader» along the same 

criteria as Alpiq. Though both the Alpiq-led coalition and Axpo-led coalition are concerned with 

large-scale hydropower, Alpiq-coalition seems to target more aspects of the electricity market 

and law, while Axpo-coalition tend more towards a specific focus on sector coupling, the issue of 

winter energy production and notion of storage technology solutions. Therefore, included with 

Axpo are gas-relevant groups such as Verband der Schweizerischen Gasindustrie (VSG), Gaz 

Energie, Gaznat SA.  However, not only gas-relevant companies are present in the group, a 

handful of regional electricity companies also emerged as well, such as Swiss Power 

(competence center for 22 Municipality Electricity works and regional companies), Regio 

Energie Solothurn, Energie Wasser Bern, ENIWA AG, and BKW. The association of regional 

electricity companies with gas-related stakeholders hint towards the interest of these regional 

companies in the development of gas. Similar logic follows for the electricity network, the 

inclusion of the federal electricity stakeholders, such as the Federal Elecitricity Commission and 

SwissGrid; indicates an interest in the development and potential of gas power in Switzerland.   

3.3.4  Subgroups for Topic 4: Renewable Heating 

 

Figure 16. Topic 4 subgroups with a total of 56 stakeholders  
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The last top-level group, unlike the previous ones, is divided into four subgroup clusters (Figure 

17). It is also the largest group with the most stakeholders of 56.  The first subgroups’ opinions 

are influenced by policies on market mechanisms such as the process of electricity market 

liberalization, the level of electricity prices, redelivery tariffs, network surcharges and capital 

costs. Stakeholders defined by these keywords are led by the Schweizerischer 

Wasserwirtschaftverband (SWV), which represents the interests of hydropower plants and 

powers 90% of Swiss hydroelectricity. Power plants such as Kraftwerke Oberhasli AG (KWO), 

Kraftwerk Hinterrhein AG (KHR), and Engadiner Kraftwerke AG (EKW) can be understood to 

be following SWV’s focuses as more regional electricity producers engaging in hydropower. 

Furthermore, solar-based associations such as SolarSpar and SwissSolar included in this 

subgroup also align themselves with the focus on electricity market instruments.  

The second cluster under Topic 4 emerges predominantly as a coalition among the farmer 

associations, biomass association and the biogas association. The Berner Bauern Verband, 

Schweizerische Bäuerinnen-und Landfrauenverband hand in hand with the Fachverband 

Landwirtschaftliches Biogas and La Forestière, emphasize on the role of heating and a 

promotion scheme that takes additional costs and operational costs into account. Feed-in-tariff 

could be one of the preferred instruments for these stakeholders to enable investments in 

renewable energy technologies.  

The third cluster contains primarily actors in industry, with Gruppe Grosse Strom Kunden, 

Ziegelindustrie Schweiz and Interessengemeinschaft Energieintensive Branchen (IGEB). Such 

actors highlight the security of electricity supply in winter, the level of investment costs and 

import needs. Though feed-in-tariff is mentioned here, this industry alliance is not in favor of it 

but the abandonment of it to avoid distortions in the market competition.  

Finally, the last cluster of the last topic is characterized by large-scale hydropower, the electricity 

market prices, the interests of energy utility companies and the long-term conditions. This 

subgroup notes on security and financial support extension. With such mixed keywords, this 

group is also more heterogenous than the others, ranging from political parties, cantons, farmer 

associations, energy utility and production companies to building sector associations.  

 

 

https://www.igeb.ch/
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Alignment  Niche Fractioning  Scattered  

Energy-

based  

Wood-based Associations 

and Companies  

Solar-based Associations 

and Companies  

 

 

 

Cantons and political 

parties  

 
Wastewater and waste 

incineration plants 

Wind-based Associations 

and Companies  

Typology-

based  

Farmers Associations  Energy Utility andProduction 

Companies  

Ideology-

based  

Umweltallianz / 

 

Table 5. Observation and interpretation of the second-level modelling results  

Table 5 provides a summary of the second-level modelling results to show the extent of political 

alignment based on the type of energy, stakeholder typology or ideology. Though most 

stakeholders can be clustered based on the energy technology that they support, the type of 

stakeholder they belong to or the ideology they follow; political parties and cantons are rather 

scattered among different clusters. The implication of such scattering is that the important 

words from these documents could be overflood by other stakeholders in the same group that 

are more dominant. Hence, to accentuate the important drivers of these scattered groups, type-

specific topic modelling is employed as the next step. The results from the type-specific 

modelling are presented and discussed in the next section.  

 

3.4 Type-specific Topic Modelling  

In this subsection the results of type-specific topic modelling are presented. As mentioned in the 

methodology section, the type-specific modelling refers to the application of topic modelling on 

the position papers solely from the same typology. In this case, they are political parties and 

cantons and municipalities. These types of stakeholders have been identified in the previous 

sections to be scattered across the different clusters, necessitating individual assessment with 

topic modelling. The results are presented and discussed below.   
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3.4.1  Political Parties  

The grouping and key drivers for each group for political parties shown in Figure . As there are 

not as many stakeholders for this model, all the political parties under the groups are displayed. 

 

 

Figure 18. Overview of political parties’ grouping and the respective topic words 

The People’s Party of Switzerland (SVP) distinctively stands out as on its own, while the other 

two groups are to be discerned as relatively left-wing or liberal. Many key drivers for the political 

parties overlap with each other, especially for the groups in the first and third column. Words 

such as incentives (“Anreiz”), network surcharges (“Netzzuschlag”), surfaces (“Flaechen”), and 

auctions (“Auktionen”) are shared among all parties. To interpret these findings also qualitative 

analysis is employed. Additionally, it is important to keep in mind that the order of the keywords 

is an indication of the differences in weight. The list of the keywords are in descending order of 

their importance. Hence for the first group, being environmental is top priority; for the second, 

specifically and exclusively the SVP, incentive is overpowering, perhaps due to the will against 

further financial incentivization; for the last group, the network surcharge is most valued. Being 

environmental, though a general concept, is logical to be set as the most relevant for left-wing 

parties. On the other hand, the liberal parties have a peculiar focus on network surcharges. 

Considering the increase of network surcharge from 1,5 Rappen/kWh to 2,3 Rappen/kWh 

through the previous Energy Law5 that came into effect in 2018, the emphasis on network 

 
5 https://www.fedlex.admin.ch/eli/cc/2017/762/de 
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surcharge from the liberal parties implies a reluctance to accept further imposition of surcharge 

rate rises. 

3.4.2  Cantons and Municipalities  

The outcomes of topic modelling on the position papers of Cantons and Municipalities only are 

shown in Figure 17. 

 

 

Figure 17. Overview of cantons’ and municipalities’ grouping and the respective topic words 

Many compelling keywords occurred during the modeling for exclusively cantons and 

communes, such as concessions (“Konzessionen”), transparency (“transparent”) and wind 

measurement (“Windmessung”). However, unlike the results from the two-level modeling, there 

is no conspicuous factor such as the type of the stakeholder or the energy technology the 

stakeholder is concerned of. The geographical factor does not seem to play a role in orienting the 

cantons and municipalities into clusters. Thus, the interpretation of the keywords also becomes 

arbitrary without the supporting information of common characteristics of the stakeholders in 

the same group. Further qualitative research is therefore necessary to facilitate an 

understanding of the keywords and extract insights.  

With the complimentary qualitative support of reading the positions papers, combined with the 

key words, it can be understood that maintenance of large-scale hydropower in terms of 

concessions and renewal subsidies is of prominence. Further exploitation of solar energy 
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potential on top of auctioning of large-scale solar installations is often noted on and finally 

support instrument targeting specifically winter energy production is called for.  
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4. Discussion  

4.1 Methodological Implications  

Stakeholder position analysis through topic modelling has numerous unique novel benefits; 

insights of stakeholder drivers are provided through the words defining the topics and through 

the clustering of stakeholders, common characteristics of the stakeholders in the same top-level 

group or second-level subgroup can be extracted to further our understanding of the underlying 

factors orienting their positions.  

However, there are 3 crucial aspects to keep in mind when performing topic modeling for this 

purpose. First, topic-specific and unique words are relatively difficult to capture when the 

documents are fundamentally related to the same theme, in this case the revision of EnG; 

second, topic modeling does not provide the sentiment towards the keywords; and finally, 

human interpretability could be argued to be subjective. Nevertheless, these drawbacks are 

outweighed by the benefits of topic modelling, which will be explained in the following 

subsections.  

 

4.2 A Corpora Directed towards the revision of EnG  

Though the topics could be distinguished from each other, there is an observable amount of 

words overlapping, which can be attributed to the fact that all documents are commenting 

directly towards the proposed policy instruments. Through inspection of the proposed draft for 

the revision of EnG, as synthesized in Table 2, it was sensible to set all the energy technology 

terms as stop words, because all documents are referring to these terms. By eliminating words 

with such high word count, more illuminating words such as wood and large-scale hydropower 

plants emerged.  
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Table 6. List of renewable energy technology promotion instruments 

Such necessary eliminations reveal potential shortcomings in topic modeling considering the 

effort of determining and adding stopwords. As seen in Table 2 in Appendix B, in total there are 

1256 stopwords, while the initial stopword packages for german ‘de_core_news_sm’, containing 

the basic stopwords, consists of 15 words. The necessity to increase by 8373% in stopwords 

compilation can be seen as a deterrent to implement this method under the condition that the 

documents are commenting on the same theme. With the larger manual selection of the 

stopwords, the risk of increased human subjectivity also rises. Nevertheless, the elimination of 

stop words in comparison to the readings of all textual data, proved to be more efficient. 
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Moreover, though the process of manually adding stop words is seen as inherently subjective, all 

the criteria of additional stop words are justified under context and transparent for the readers. 

Most importantly, topic modelling revealed insights that are overseen by manual processing of 

large number of documents.  

 

4.3 Topic interpretability and Coherence  

As seen in Figure 13 displaying word counts against weights for the keywords, the absolute 

criteria of eliminating words that have a substantially higher word count is not followed. Thus, 

the leniency in stopword criteria becomes a tangency of subjectivity. Though this could be 

argued as a point of human bias and subjectivity, the comparison in the thesis was better served 

as an understanding of the keywords’ weights than a strict threshold to follow. Eliminating 

keywords based on the criteria and higher weights than word count undermines the possibility 

for human interpretation, as these words can serves cohesion words as well for the overall 

interpretation of the topic. 

 Often, humans eliminate word intrusions when they do not recognize the connection of the 

intrusion word to the others, in some cases it could be that the person does not have the 

expertise and overview to see the connection. In Arnold (2016)’s experiment concerning topic 

evaluation and human interpretability,  primary care physicians outperformed medical students 

in both identifying words that do not belong under a certain topic and assessing the different 

models’ level of representation of the documents. The results of this experiment reinforces the 

possibility of necessary prior knowledge in the specific field when the majority of the documents 

are concerned with a specialized and distinct field. In other words, due to the final step of 

human involvement for topic interpretation, certain prior human judgment is also necessary to 

produce results that are interpretable. With a mixed approach, which this thesis has employed, 

qualitative support facilitated and consolidated more accurate comprehension and 

interpretability by referring to the original document.  
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4.4 Necessity of Qualitative Research Supplement 

In this thesis, qualitative research has been utilized to determine sentiment when necessary. For 

example, wind measurements, as one of the areas for investment contribution according to 

Figure 19 also occurred as keywords for the Cantons and communes. The appearance of wind 

measurement as a keyword only indicates a frequent notion on this policy instrument from this 

group, it is not however, precise on whether investment contribution for wind measurement is 

supported, renounced or anything in between. Hence, in case of such ambiguity and necessity to 

understand the sentiment, qualitative research can be of assistance.  

It could be argued that a sentiment analysis would be more efficient and productive than 

qualitative research when the knowledge of the sentiment is necessary. Though sentiment 

analysis is more efficient in the sense that it is faster to compute than pure reading, it provides 

an overall sentiment of the document, or the position paper of the individual stakeholder. 

Hence, the results from sentiment analysis do not solve the issue of understanding the 

orientation regarding a specific keyword but the overall view towards the entire energy revision 

law draft. It is possible to extrapolate the sentiment for the overall document to the specific 

words that constitute the topic the document is allocated to, however, such extrapolation pales 

in front of the certain and concrete results from qualitative research.  

Again, though the sentiment can be useful and deepen our understanding of the stakeholders, 

this thesis seeks mainly to find the determinants of stakeholders’ orientations; which keywords 

are valued the most by certain stakeholders, in which changes within the field of those keywords 

would alter the position of the stakeholder towards the whole revision draft. Having this aim in 

mind, the overall sentiment does not add much more value against topic modeling with selective 

qualitative research support.   
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5. Conclusion  

5.1 Insight to Stakeholders’ drivers  

Using topic modelling, a Natural Language Processing (NLP) tool that mines the underlying 

hidden topical patterns, insights could be gained on the drivers that are important to the 

stakeholders with influence on them. Overarching focuses emerged from the majority of 

stakeholders. The highest concern is the security of supply, especially during the winter. The 

frequent occurrence of keywords such as auctions and sliding market-premium indicates an 

openness for market-competitive support mechanisms that reduce distortions. Additionally, 

regulation on self-consumption was dominant in the discourse and energy supply costs remain 

one of the fundamental considerations during policy acceptance.  

Furthermore, we observe through the clusterings, that types of stakeholders such as wastewater 

treatment plants and waste incineration plants, wood-relevant stakeholders, farmers’ 

associations and wind-relevant stakeholders are highly aligned among themselves, their 

positions are coherent among each other. Wastewater treatment plants and waste incineration 

plants require investment planning security and a subsidy regime that takes into consideration 

the fees they pay for the waste. They advocate for inclusion of heat energy into the support 

scheme. Wood-relevant stakeholders also notes on the inclusion of renewable heat and feed-in-

tariff. The cement industry clustered within the same subgroup as the wood industry indicates 

its grip on biomass as their primary tool for reducing emissions in industry. The farmers’ 

association not only notes on the inclusion of heat but also the additional investment costs, 

operational costs and self-consumption for rural buildings. Wind-relevant stakeholders largely 

deem themselves as a source of local, national and domestic basic energy supply, which could 

also provide electricity during winter, and requires investment security. For wind-relevant 

stakeholders the construction permit procedure remains as a fundamental concern, along with 

the role of the cantons as enablers in the licensing procedures. 

Types of stakeholders that are relatively clustered together but have niche fractioning and 

differences are solar-based stakeholders and large energy utility and production companies. The 

division among solar-based stakeholders lays on the different target areas for solar technology 

expansion; one group promotes its utilization in the building sector with incentivization and 

self-consumption, while the other focuses on electricity market models favouring solar energy; 

in terms of network surcharges, redelivery tariffs, market price, electricity price and investment 
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security. The energy utility and production companies can be characterized into an Alpiq-led 

coalition and Axpo-led coalition. The major difference between the two coalitions is that Alpiq-

led coalition centers around aspects of the electricity market, such as the electricity supply law, 

winter production, auctioning, end consumers and investment incentives; on the other hand, 

Axpo-led coalition takes on storage and sector coupling. Nevertheless, both acknowledges the 

role of large-scale hydropower plants.  

The final category of stakeholders are classified as scattered, which implies that their positions 

are not based on the energy technology they are associated with or the type of stakeholders they 

belong to. They are observed to be sprinkled in all the different subgroups. In this case they are 

political parties, cantons and municipalities. With further complimentary qualitative research 

support, we can conclude that for cantons and municipalities, the maintenance of large-scale 

hydropower in terms of licensing and renewal subsidies remains key, further exploitation of 

solar energy potential on top of auctioning of large-scale solar installations should be 

considered, and support instrument targeting winter energy production should be called for. 

Regarding political parties, there is an overall concern for planning security and risk cushioning 

for energy technology investments. Furthermore, a relatively clear divide between the liberal 

and left-wing parties emerges. Liberal parties intent to expand auctions to further technologies 

(wind, biomass…), while left-wing parties notion to emphasize on energy efficiency and 

sufficiency along with urban spatial regulations. 

5.2 Policy Implications 

The conclusions drawn from our results have policy implications on RE technologies’ 

deployment. The current stakeholder opinions can be characterized into three strains; the ones 

promoting a more market-competitive, stable, and consistent framework with “sliding market 

premium”, “auctions” and “tenders, the ones who are do not fundamentally oppose to such a 

framework but concerns themselves with the source of funding because long-term support 

mechanism would require a larger funding pool than the current rate of network surcharges, 

and finally, the ones that are opposed of any type of subsidies as they are considered market 

distortive. Noting on the conflicting nature of these major strains, policymaking for the 

promotion of RE in Switzerland remains challenging.  

 

Results from topic modelling are valuable in identifying the most fundamental and primary 

drivers, instead of the orientation and mentality of the stakeholders that are reflected from the 
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three strains through qualitative research. Though most wind-relevant stakeholders propose the 

hybrid-model of investment contribution based on sliding market premium, their key issues boil 

down to the acceleration of “construction permit” processes, the role of “cantons” in assessing its 

environmental impact on the “local” level and generally, “investment” security. Improvements 

along these lines would be not only welcomed but also impactful as they would solve the root 

causes of the stagnation in wind energy uptake in Switzerland. At the same time, such changes 

would not be in direct conflict with the others. For solar-relevant stakeholders, the niche 

fractioning highlights the stakeholders two priorities at this stage; strengthening of solar energy 

in the building sector and a re-evaluation of the electricity model in favour of solar electricity, 

such as having a centralized uniform “redelivery tariff” for solar plants that also “self-consume”. 

For wood-relevant stakeholders, the discontinuation of “feed-in-tariff” for wood-fired power 

plants and wood-heat cogeneration plants is contentious as these stakeholders’ require 

“planning security”. Hence, regardless of which specific instrument is to be implemented for 

wood-based power plants, consistency and stability needs to be ensured. Finally, hydropower 

remains as the source of “basic supply”, essential for “winter production” and deserving of 

further investment incentives”. 

 

These crucial findings based on energy technologies highlighted by topic modelling can assist in 

making more feasible policies in promotion of renewable energy and avoid the time-consuming 

process of multiple revisions due to rejection by the stakeholders or public. Furthermore, energy 

scenario modelling often require a prioritization of policies as only the policies potentially 

feasible and acceptable in a country would be considering to be implemented to evaluate their 

impact. In the POLIZERO project6, the result of this thesis will be used to prioritize the potential 

policy instruments, which will be plugged into a large-scale energy systems model to further 

assess their impact and make policy recommendations (JRC-EU-TIMES, 2021). 

 

 

 

 

 
6 www.polizero.ch 

http://www.polizero.ch/
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6. Outlook  

Though the thesis results, key drivers for the majority of the stakeholders were extracted, 

explaining also the clusterings, there are multiple directions the thesis can be built upon for 

further research; such as expanding the corpus, subsystem and time horizon.  

6.1 Expansion of corpus  

There are many other sources for textual data to further the understanding of stakeholders for 

research questions that do not have a targeted focus on current policies, as this thesis does. 

Further textual data could be sourced from tweets, facebook posts or any other form of social 

media. Social media information constitutes a ssubstantial starting point to have a grasp on the 

general public’s perception on certain topics. It is worth noting, though many institutions in 

Switzerland have a social media account, many still do not or are inactive. Therefore, an analysis 

based solely from social media could have a reduced sample pool, however, as it could be a 

useful complimentary data source built upon other sources. If more comprehensive political 

opinions on the “elite” level are desired, textual data in Switzerland is not limited to just position 

papers but also Federal Council transcripts and reports.  Similarly, parliamentary debates are 

also recorded in transcripts and reports. These legal documents could boost the corpus and 

further accentuate the keywords under the environment of a larger word count. 

6.2 Expansion of Subsystem 

The road to decarbonization involves not only the energy subsystem but also climate, 

biodiversity, agriculture, and water management subsystems. The position papers from other 

subsystems could also be taken into consideration to strengthen the understanding of the 

particular stakeholders. However, not all participants during the consultation phase would be 

involved in another consultation, therefore, there could be little stakeholders in common among 

the different subsystems.  

6.3 Expansion of time horizon  

Finally, positions from different time periods regarding the same piece of law from these 

stakeholders can be explored by developing a time series including previous positions papers. In 

doing so, concepts from the Advocacy Coalition Framework (ACF)  can be more 
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comprehensively analyzed, by understanding the progression in “deep core beliefs”, “policy core 

beliefs” and “secondary policy beliefs” to further enhance our understand towards Swiss 

stakeholders (Sabatier, 1998).  
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Appendix A 

Table 1. Corresponding German words for the terms in the typology  
 

Nature of Interest Groups Original Language (DE) Numbers  

Association Verband 66 

Canton Kanton 26 

Energy Production Company Energieerzeugungsunternehmen 21 

Society  Verein 26 

Energy Utility Company Energieversorgungsunternehmen 13 

Political Party Politische Partei 10 

Commune  Gemeinde 6 

Energy Service Provider  Energiedienstleister 6 

Cooperative  Genossenschaft 6 

Foundation Stiftung  6 

Union Vereinigung 5 

Competence Center Kompetenzzentrum 4 

Conference Konferenz 4 

Electricity Network / 4 

Academia  Akademie 3 

Working Group/Task Force/Technical 

Advisory Groups 

Arbeitsgruppe 3 

Federal Office Bundesamt 3 

Non-Governmental Organisations  Non-Profit-Organisation 2 

Electricity wholesaler  Elektrizität Großhändler  1 

Think Tank Think Tank  1 

Privat Individual  / 1 
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General Assembly  Generalversammlung  1 

Investment Fund  /  

Community  Gemeinschaft 1 

Miliz Body Milizbehörde 1 
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Appendix B 

Table 2. The list of Stop words  
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Appendix C 

Table 3 Stakeholders Two-Level Grouping  

 

Stakeholder Sub_Group  Nature  SubNature  

Energie Club Schweiz 0.1 Union  Energy/Climate/ 

Landscape   

Carnot-Cournot Netzwerk 0.1 Think Tank Political Consulting 

Schweizerische 

Arbeitsgemeinschaft für die 

Berggebiete (SAB) 

0.1 Community Community 

Task Force Wald +Holz +Energie 0.1 Working Group Wood 

WaldSchweiz 0.1 Association Wood  

Holzenergie Schweiz 0.1 Society Wood 

Verband der Schweizersichen 

Cementindustrie (Cemsuisse) 

0.1 Association Industry  

Verband Fernwärme Schweiz 

(VFS) 

0.1 Association District Heating 

Aarau 0.1 Canton Canton 

Holzindustrie Schweiz 0.1 Association Wood 

IG Holzenergie Nordwestschweiz 0.1 Society Wood 

Schweizerischer Verband des 

Personals öffentlicher Dienste 

(VPOD) 

0.1 Association Association 

Lausanne 0.1 Canton Canton 

Vereinigung Kantonaler 

Gebäudeversicherungen (KGV) 

0.1 Union  Building  

Waadt 0.1 Canton Canton 

Obwalden 0.1 Canton Canton 

Uri 0.1 Canton Canton 

EPFL 0.1 Academia Academia 

BauenSchweiz  0.1 Association Electricity 

Appenzeller Wind AG 0.1 Energy Production 

Company 

Wind 

Holzenergie 0.1 Society Wood 

Arbeitsgruppe Christen +Energien 

(ACE) 

0.1 Working Group Nuclear 

Smart Grid CH 0.1 Society Distribution Network 

Operator  

Azienda elettrica ticinese 0.1 Electricity Wholesaler Electricity 
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Verband Aargauischer 

Stromversorger (VAS) 

0.1 Association Electricity 

Associazione Catef-Camera 

Ticinese dell'Economia Fondiaria 

(CATEF) 

0.1 Association Building  

Paysage Libre Fribourg 0.1 Association Wind 

Vereinigung Aargeuischer 

Abwasserreinigungsanlagen 

(VARA) 

0.1 Union  Waste  

Kommunikation Schweiz (ks/cs) 0.1 Association Industry  

Verband der Personalvertretungen 

der Schweizerischen 

Elektrizitätswirtschaft (VPE) 

0.1 Association Electricity 

Schaffhausen 0.1 Canton Canton 

Eidgenössisch-Demokratische 

Union 

0.1 Political Party Political Party 

FDP Die Liberalen 0.1 Political Party Political Party 

Thurgau 0.1 Canton Canton 

Schwyz 0.1 Canton Canton 

FDP Die Liberalen Ortspartei 

Weiningen ZH 

0.1 Political Party Political Party 

St Gallisch Appenzellische 

Kraftwerk Ag (SAK) 

0.1 Energy Production 

Company 

Energy/Climate/ 

Landscape   

Energia Legno Svizzera Italiana 

(AELSI) 

0.1 Energy Production 

Company 

Energy/Climate/ 

Landscape   

Schweizerische Greina-

Stiftung(SGS) 

0.2 Foundation  Energy/Climate/ 

Landscape   

Glarus 0.2 Canton Canton 

Solar Agentur 0.2 Society Solar  

Solothurn 0.2 Canton Canton 

Basel Landschaft 0.3 Commune  Commune  

Zuerich 0.3 Canton Canton 

PV2Grid 0.3 Individual  Solar  

Der Auto Gewerbe Verband 

Schweiz (AGVS) 

0.3 Association Mobility 

Le Centre Patronal 0.3 Cooperative Cooperative 

Verband Unabhängiger 

Energieerzeuger (VESE) 

0.3 Association Energy/Climat/ 

Landscape   

Schweizerische Solarenergie 

Vereinigung (SSES) 

0.3 Union  Solar  

Schweizer Alpen-Club (SAC) 1.1 Society Energy/Climate/ 

Landscape   
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Pro Natura 1.1 Foundation  Energy/Climate/ 

Landscape   

Stiftung PUSCH 1.1 Foundation  Energy/Climate/ 

Landscape   

Schweizerischer Fischerei-Verband 

(SFV) 

1.1 Association Energy/Climate/ 

Landscape   

Gebaeudehuelle Schweiz 1.1 Association Building  

Trift Komitee 1.1 Society Energy/Climate/ 

Landscape   

Verkehrs-Club der Schweiz (VCS) 1.1 Society Mobility 

WWF 1.1 Foundation  Energy/Climate/ 

Landscape   

Aqua viva 1.1 Association Energy/Climate/ 

Landscape   

Bird Life 1.1 Association Energy/Climate/ 

Landscape   

Greenpeace 1.1 Non-Profit 

Organization  

Energy/Climate/ 

Landscape   

Chambre de Commerce d’Industrie 

et des Service (CCIG) 

1.1 Association Chamber Of 

Commerce 

Schweizerische Energie-Stiftung 1.1 Foundation  Energy/Climate/ 

Landscape   

Evangelische Volkspartei der 

Schweiz (EVP) 

1.1 Political Party Political Party 

Schweizerischen Maschinen-, 

Elektro- und Metall-Industrie 

(Swissmem) 

1.1 Association Industry  

Geneva 1.1 Canton Canton 

Gruene Partei der Schweiz (GPS) 1.1 Political Party Political Party 

Jugendsession 1.1 General Assembly General Assembly 

Sozialdemokratische Partei der 

Schweiz (SP) 

1.1 Political Party Political Party 

Naturfreudue 1.1 Association Energy/Climate/ 

Landscape   

Abwasserreinigungsanlage 

Worblental 

1.2 Energy Production 

Company 

Waste  

Abwassderverband Region 

Lenzburg 

1.2 Association Waste  

Azienda Cantonale dei Rifuti 1.2 Energy Production 

Company 

Waste  

Schweizerischer Verband der 

Umweltfachleute (svu/asep) 

1.2 Association Professional  

Zug 1.2 Canton Canton 

Schweizerische Volkspartei (SVP) 1.2 Political Party Political Party 
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Touring Club Suisse (TCS) 1.2 Non-Profit 

Organization  

Mobility 

Isone 1.2 Commune  Commune  

Aargauische Industrie-und 

Handelskammer 

1.2 Association Chamber Of 

Commerce 

Villigen 1.2 Commune  Commune  

Marugg +Bruni AG 1.2 Energy Production 

Company 

Waste  

EIT swiss 1.2 Association Electricity 

pronovo 1.2 Competence Center Energy Production  

Ryser Ingenieure AG 1.2 Energy Production 

Company 

Waste  

Infrawatt  1.2 Association Waste  

Teleiscaldamento del Bellinzonese 

SA (Teris) 

1.2 Energy Production 

Company 

Waste  

Abwasserverband Altenrhein 1.2 Association Waste  

Abwasserverband Morgental 1.2 Association Waste  

Schweizerischer 

Baumeisterverband 

1.2 Association Farmer 

Credit Suisse Energy Infrastructure 

Partners AG 

1.2 Investment Manager Investment Manager 

Hauseigentuemerverband 1.2 Association Building  

Hunziker Betatech AG 1.2 Association Waste  

Energie Genossenschaft Schweiz 1.2 Cooperative Energy/Climate/ 

Landscape   

Teleriscaldamento del Bellinzonese 

SA 

1.2 Energy Production 

Company 

Waste  

Stiftung Landschaftschutz Schweiz 1.2 Foundation  Energy/Climate/ 

Landscape   

Gastro Suisse 1.2 Association Industry  

Pro Landschaft AR/AI 1.2 Association Energy/Climate/ 

Landscape   

Verband Schweizer Abwasser- und 

Gewässerschutzfachleute  (VSA) 

1.2 Association Professional  

Azienda Cantonale dei Rifiuti 1.2 Energy Production 

Company 

Waste  

Biomass 1.3 Society Biomass 

Holzbau Schweiz 1.3 Association Wood  

Verein für Umweltgerechte 

Energie (VUE) 

1.3 Society Energy/Climate/ 

Landscape   

AEE Suisse 1.3 Association Energy/Climate/ 

Landscape   
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Klimaschutz Schweiz/ Gletscher 

Initiative 

2.1 Society Energy/Climate/ 

Landscape   

Vento ludens 2.1 Energy Production 

Company 

Wind 

Suisse Éole 2.1 Society Wind 

Verein Energiewende Muri-

Gümligen 

2.1 Society Energy/Climate/ 

Landscape   

Basel Stadt 2.2 Canton Canton 

Optima Solar 2.2 Cooperative Solar  

Buegerlich-Demokratische Partei 

Schweiz (BDP) 

2.2 Political Party Political Party 

Regierungskonferenz der 

Gebirgskantone (RKGK) 

2.2 Conference Conference 

Technischen Gemeindebetriebe 

(TGB) 

2.2 Energy Service 

Provider 

Energy Service 

Provider 

Elektrizitätswerk der Stadt Zürich 

(ewz) 

2.2 Electricity Network Electricity Network 

Dachverband Schweizer 

Verteilnetzbetrieber (DSV) 

2.2 Association Distribution Network 

Operator  

Swiss Cleantech 2.2 Association Political Consulting 

Industrielle Werke Basel (IWB) 2.2 Energy Utility 

Company  

Energy Utility 

Verband Schweizerischer 

Elektrizitätsunternehmen (VSE) 

2.2 Association Electricity 

Alpiq Holding AG 2.2 Energy Utility 

Company  

Energy Utility 

Christlichdemokratische 

Volkspartei (CVP) 

2.2 Political Party Political Party 

Handelskammer Beider Basel 2.3 Association Chamber Of 

Commerce 

Regio Energie Solothurn 2.3 Energy Utility 

Company  

Energy Utility 

Kantonales Elektrizitätswerk 

Nidwalden (EWN) 

2.3 Electricity Network Electricity Network 

Gruenliberale 2.3 Political Party Political Party 

Elektrzitätswerke des Kantons 

Zürich (EKZ) 

2.3 Electricity Network Electricity Network 

Avenergy Suisse 2.3 Association Mobility 

Energie Thun AG 2.3 Energy Service 

Provider 

Energy Service 

Provider 

Energie Wasser Bern (ewb) 2.3 Energy Utility 

Company  

Energy Utility 

AVAG AG 2.3 Energy Production 

Company 

Waste  
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Eniwa AG 2.3 Energy Utility 

Company  

Energy Utility 

Energie Uri 2.3 Energy Service 

Provider 

Energy Service 

Provider 

Association Non au prac Éolien 2.3 Association Wind 

H2 Energy  AG 2.3 Energy Production 

Company 

Hydrogen 

Industrielle Betriebe Interlaken 

AG (IBI) 

2.3 Energy Utility 

Company  

Energy Utility 

Erdgas Einsiedeln (gaz energie) 2.3 Energy Production 

Company 

Gas 

Schweizerischer Staedteverband 2.3 Association Service 

REPower 2.3 Energy Utility 

Company  

Energy Utility 

AutoSchweiz 2.3 Association Mobility 

Eidgenössische 

Elektrizitätskommission (EICom) 

2.3 Federal Office Electricity 

BKW Energie AG 2.3 Energy Utility 

Company  

Energy Utility 

Centralschweizerische Kraftwerke 

AG (CKW AG) 

2.3 Energy Utility 

Company  

Energy Utility 

Verband Freier Autohandel 

Schweiz (VFAS) 

2.3 Association Mobility 

Axpo 2.3 Energy Utility 

Company  

Energy Utility 

Paysage Libre Freie Landschaft 2.3 Association Energy/Climate/ 

Landscape   

SwissPower 2.3 Competence Center Energy 

SwissGrid 2.3 Competence Center Electricity Network 

Die Solothurner Handelskammer 2.3 Association Chamber Of 

Commerce 

Casa.fair 2.3 Association Building  

Oberwalliser Gruppe Umwelt und 

Verkehr 

2.3 Association Mobility 

Graubuenden 2.3 Canton Canton 

Zuerich City 2.3 Canton Canton 

POWERLOOP 2.3 Association Heat 

Swiss Small Hydro 2.3 Association Hydropower  

Energie Service Biel/Bienne (ESB) 2.3 Energy Service 

Provider 

Energy Service 

Provider 

Strasseschweiz 2.3 Association Mobility 

Verband der Schweizerischen 

Gasindustrie 

2.3 Association Gas 
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Eidgenössischen Natur-und 

Heimatschutzkommission (ENHK) 

2.3 Federal Office Energy/Climate/ 

Landscape   

Neuchatel 2.3 Commune  Commune  

Gaznat SA 2.3 Energy Production 

Company 

Gas 

Delemont  3.1 Commune  Commune  

SACEN SA 3.1 Society Electricity 

Kraftwerke Oberhasli AG (KWO) 3.1 Energy Production 

Company 

Energy Production 

Company 

Schweizerischer 

Wasserwirtschaftverband (SWV) 

3.1 Association Hydropower  

ETH Rat 3.1 Academia Academia 

Kraftwerk Hinterrhein AG (KHR) 3.1 Energy Production 

Company 

Energy Production 

Company 

Engadiner Kraftwerke AG (EKW) 3.1 Energy Production 

Company 

Energy Production 

Company 

Mettmenstetten 3.1 Commune  Commune  

SolarSpar 3.1 Society Solar  

Service Industries des Genèva 

(SIG) 

3.1 Association Chamber Of 

Commerce 

Swiss Solar 3.1 Society Solar  

Bern 3.1 Canton Canton 

STS Wind GmbH 3.2 Energy Production 

Company 

Wind 

Schweizerischer Verband für 

Umwelt Technik 

3.2 Association Professional  

Wettbewerbskommission (WEKO) 3.2 Miliz Body Miliz Body 

La Forestière 3.2 Cooperative Wood 

FrauendaSchweiz Bäuerinnen-und 

Landfrauenverband 

3.2 Association Farmer 

Fachverbamd Landwirtschaftliches 

Biogas (Ökostorm) 

3.2 Association Gas 

Eidgenössischen Kommission für 

Konsumentenfragen (EKK) 

3.2 Federal Office Industry  

Berner Bauern Verband 3.2 Association Farmer 

Mhylab 3.3 Competence Center Hydropower  

St.Gallen 3.3 Canton Canton 

InteressenGemeinschaft 

Energieintensiven Branchen 

(IGEB) 

3.3 Cooperative Industry  

Romande Energie 3.3 Energy Utility 

Company  

Energy Utility 
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Gruppe Grosse Stromkunden 

(GGS) 

3.3 Society Industry  

Ticino 3.3 Canton Canton 

l'Association vaudoise de 

promotion des métier de la terre 

(Prométerre) 

3.3 Association Energy/Climate/ 

Landscape   

Ziegelindustrie Schweiz 3.3 Society Industry  

ARA Region Bern AG 3.4 Energy Production 

Company 

Waste  

Konferenz Kantonaler 

Energiedirektoren (EnDK) 

3.4 Conference Conference 

Akademien der Wissenshaften 

Schweiz 

3.4 Academia Academia 

Energie 360 3.4 Energy Service 

Provider 

Energy Service 

Provider 

Fachvereinigung Wärmepumpen 

Schwei 

3.4 Union  District Heating 

Geothermie Schweiz 3.4 Association Geothermal  

Konferenz für Wald Willdtiere und 

Landschaft 

3.4 Conference Wood 

Schweizerischer Gemeindeverband 3.4 Association Association 

Konferenz der Gebaeudetechnik-

verbaende 

3.4 Conference Building  

Verband Schweizer 

Gemüseproduzenten (VSGP) 

3.4 Association Farmer 

Valais 3.4 Canton Canton 

MIGROS Genossenschafts 3.4 Cooperative Industry  

Schaffhausen Bauernverband 3.4 Association Farmer 

Arbeitsgruppe Berggebiet (AG) 3.4 Working Group Working Group 

Association des Groupements et 

Organisations Romandes de 

l'Agriculture (AGORA) 

3.4 Association Energy/Climate/ 

Landscape   

Verband der Betreiber 

Schweizerischer 

Abfallverwertungsanlagen (VBSA) 

3.4 Association Waste  

Forces Motrices Valaisannes 

(FMV) 

3.4 Energy Production 

Company 

Energy Production 

Company 

EnAlpin AG 3.4 Energy Utility 

Company  

Energy Utility 

Elektrizitätswerk des Bezirks 

Schwyz (ebs) 

3.4 Electricity Network Electricity Network 

AEW Energie AG 3.4 Energy Utility 

Company  

Energy Utility 

Nidwalden 3.4 Canton Canton 
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Luzerne 3.4 Canton Canton 

Jura 3.4 Canton Canton 

Schweizerische-Liechtensteinischer 

Gebaeudetechnikverband  

3.4 Association Building  

Appenzell Ausserrhoden 3.4 Canton Canton 

Appenzell Rhoden 3.4 Canton Canton 

Groupe E 3.4 Energy Service 

Provider 

Energy Service 

Provider 

Fribourg 3.4 Canton Canton 

 

Appendix D 
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