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1 Summary

The adoption of the Paris Agreement in 2015 and the passing of the Climate Action
Law in Germany in 2019 established the legal need for the basic material industry in
Germany to decarbonise. For the industry sector, the target is sets at a 49-51% GHG
reduction by 2030 compared to 1990. Even though the sector specific targets are likely
to become obsolete, a Hydrogen Strategy, Industry Strategy and Climate Protection
Contracts are currently being developed or elaborated on. These are to further ensure
and enable the basic material industry in Germany to decarbonise. These develop-
ments are emphasising the relevance of studying the industry decarbonisation at the
time of conducting this research.

As the institutionalisation of the industry decarbonisation is influenced by discourse,
the analysis of the discourse is an important tool for studying the power effects pro-
duced by and built into the discourse. This is the first research aiming to provide a
structured analysis of the discourse on industry decarbonisation in Germany. Drawing
on discourse analysis and the Multilevel-Perspectives framework, this research inves-
tigated the power and dominance of storylines to influence the discourse of the indus-
try transformation towards decarbonisation. In this research insights were obtained
into the storylines used in this discourse, the actors who are part of this discourse, the
frequency of storylines used and the percentage of actors making use of these story-
lines. Additionally, insights were generated into the discursive network and potential
coalitions.

This research made use of the Discourse Network Analysis software in combination
with Visone and Excel for data collection, analysis, and visualisation. Based on 117
documents of various categories from the years 2012 to 2023, the discourse on German
industry decarbonisation is discovered to be dominated by storylines of mainly tech-
nological or economic nature. The general sentiment discovered by the different actors
is positive with the storylines focusing on establishing the conditions for the industry
to decarbonise and no resistance being communicated. The discourse is furthermore
dominated by most storylines. 18 out of 27 storylines are being used by more than 56%
of all actors. The high overlap in storyline indicates discursive homogeneity. The ho-
mogeneity is further indicated through the lack of emerging discourse coalitions and
the therewith connected lack of struggles for discursive dominance. One coalition can
be defined with some actors being deeper involved and some being less involved in the
discourse.

As decisions on the transition path for Germany’s industry to decarbonise are still to
be taken the lack of discursive struggles has come to my surprise. In the discussion I
reflect on how the positive sentiment, the discursive homogeneity and the great num-
ber of dominant storylines may come about.

Wuppertal Institut | 3
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2 Preface

Until a couple of years ago, few people were talking about climate-neutral industry.
For actors concerned about climate protection, industry was a problem child, given the
sector’s high greenhouse gas emissions, the lack of technological solutions, and the
widespread resistance in energy-intensive firms and their strong lobby organisations
against ambitious climate policy.

Today, this appears to have changed. Transforming industry, in particular the energy-
intensive industries that produce steel, cement, plastics, glass etc., is still an enormous
challenge. But in recent years, technological solutions and circular economy concepts
have emerged that make it seem feasible. Scenario-based research has generated a
much better knowledge about the solution space and the conditions, infrastructure
and financing needs that are required to succeed. The industry transformation debate
is characterised by an intensive exchange of arguments and knowledge between indus-
try, science, policymakers, and civil society organisations that often takes place in
stakeholder dialogue formats.

Against this background, it is highly interesting to look at industry transformation
from a discourse perspective. The structure of discourse can be an indicator for conflict
or cooperation potential. By dissecting the framings and storylines of different actors
it can help disentangle their interests, strategies, and power relations. Charlotte Hull-
mann’s master thesis is a highly valuable contribution here, being the first analysis of
industry transformation discourse in Germany. Most notably, it shows that the dis-
course is much less polarised than what has been found in discourse research on ear-
lier environmental policy issues. And it generates intriguing follow-up questions: does
this character of the discourse extend to wider society beyond the expert debate? Can
similar discourse structures be found in other countries? The thesis provides ample
starting points for further exploring discourse and the role it plays in industry trans-
formation. At Wuppertal Institute we very much welcome the inspiration from this
work.

Dr. Anna Leipprand

Senior Researcher
Research Division Future Energy and Industry Systems
Wuppertal Institute for Climate, Environment and Energy gGmbH
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3 Introduction

3.1 Introduction of the Research Topic

The German industry is known to be characterised by large-scale industrial processes,
reliance on fossil fuels, and traditional business models. According to the World Bank
industry made up a share of 26,61% of the German GDP in 2021. Only the industries
of China, Russia and Japan contribute a higher share to their countries’ GDP (Statista,
2023a). Of special relevance for German prosperity is the energy-intensive basic ma-
terial industry. It includes the steel, basic chemicals, cement, aluminum, glass, and
paper production. While the basic material industry is an important pillar of the econ-
omy, it is also a great challenge for decarbonisation. The basic material industry is
responsible for a great percentage of global energy and resource turnover and for
global greenhouse gas emissions (Wuppertal Institute, n.d. a). Globally, about 40 per-
cent of greenhouse gas emissions are caused by the basic material industry directly
and indirectly (Giinter, 2022). The industry sector in Germany makes up for 7,9 per-
cent of national emissions in 2020 (Umweltbundesamt, n.d.) of which in 2021, 73,1%
are emissions caused by the basic material industry (Statista, 2023b). Guaranteeing
value generation and the provision of more than 550,000 high-quality jobs, the basic
material industry is understood to be essential to Germany’s future. Despite efficiency
improvements, emissions from the basic material industry have not fallen in recent
years. Concerns to be addressed for the decarbonisation of the industry are the avail-
ability of innovation, technical feasibility, cost-effectiveness, the need for an enabling
policy environment, and the insurance of enabling social equity in the decarbonisation
process (Rissman, et al., 2020). Countering these concerns is research that identifies
policy measures and technologies that, employed together, should reach net zero in-
dustrial emissions within the required time (Rissman, et al., 2020). It is national and
international climate protection targets that are increasing the pressure for effective
measures to be taken. The industry’s emissions must fall by a quarter by 2030 and to
near zero by 2050, while the industry’s emission reduction has stagnated over the last
ten years (Agora Energiewende and Wuppertal Institute, 2019. In this research, the
term “industry” refers to the basic material industry. This study evaluates the situation
in Germany since the industry greatly contributes to the national wealth generation
while it is a key emitter of greenhouse gasses. To overcome this dilemma the decar-
bonisation of the industry is of particular relevance for this country.

Wuppertal Institut | 9
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"Without the key indUS' Scientist and head of

division for "Future

trl’ es. we will no t man- Energy and Industrial
’ Systems" at the Wup-
_ pertal Institute (cita-
ag € the tra nSf or tion translated from
ma tl on " German to English
with Deepl.com)

-Prof. Dr. Stefan Lechtenbohmer (Giinter, G., 2022).
Global issues such as climate change, resource scarcity, the digitisation of the economy
and society, and demographic change demand a high degree of willingness to change
and adapt the German industry. To secure prosperity in Germany, the OECD recom-
mends greater collaboration between actors, comprehensive structural reforms, and
the acceleration of the decarbonisation to be indispensable (OECD, 2023). The Federal
Ministry for Economic Affairs and Climate Action of Germany attributes a prominent
role to industry actors in coping with the economic consequences of climate change,
increasing resource and energy efficiency, and using renewable energies (BMWK,
n.d.b). According to the Federation of German Industries (BDI), German industries
understands the urgent need for action in several policy areas to counter the current
developments of climate change, increasing resource and energy efficiency, and using
renewable energies (BDI, 2019).

After having focused on policy measures focusing on energy efficiency, the government
now turns to instruments aimed at deeply decarbonising industrial production pro-
cesses aimed at long-term transformation of the industrial sector (Fleiter et al., 2021).
This shift from a focus on energy efficiency towards instruments supporting a deep
decarbonisation manifests itself by recent legal developments in Germany. Important
milestones for the industrial decarbonisation are the publication of the Hydrogen
Strategy in June 2020 and the Climate Action Program 2030 in October 2019. These
have contributed to the initiation of several major technology development programs.
With these programs investment support is provided for the industrial-scale market
introduction of production technologies contributing to the industrial decarbonisation
(Fleiter et al., 2021). The goal of decarbonising the industries has been even further
emphasised by the ratification of the Climate Action Law in 2019 (BMWK, n.d.a).
From this law emerged the reduction target for the industry to a sum of 118million
tons CO2 by 2030 (Deutschlandfunk, 2021). This legally demands for the reduction of
emissions by another third in comparison to emissions caused in 2021 (BMWK, n.d.a).
For the industry sector, the target is set at a 49-51% GHG reduction by 2030 compared
to 1990. Achieving the sectoral target is only possible by implementing substantial
mitigation efforts which go beyond measures to reduce emissions. Rather these efforts
need to increase large-scale investments in CO2-neutral production technologies. It is
the sectoral targets and the clear commitment to GHG neutrality which are stimulating
private and public-sector actions to decarbonise the industry (Fleiter et al., 2021). An-
yhow, the current government wants to modify the Climate Law and eliminate the sec-
tor-specific targets (Zeit, 2023). Next to the Hydrogen Strategy, the Industry Strategy,
which is currently under revision, will provide measures for industry decarbonisation
(DGB, 2023). Additionally, are under development by the federal ministry of economy

10 | Wuppertal Institut
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and climate action a Carbon Management Strategy (BMWK, 2023a) and a funding
program based on Climate Protection Contracts (BMWK, 2023b). In the finding sec-
tion of this research figure 9 is presented indicating the increase in laws passed in Ger-
many which mention the industry decarbonisation.

The policy measures to decarbonise the industry reflect an understanding that Co2
emissions are threatening the existence of a climate that is safe to humanity now and
in the future. Discourse analysis has contributed to the understanding that [climate
and] environmental impacts are not “objectively” given but their representation is
given through discourse, implying the discussion of their impacts as a result of power
and knowledge structures enabling their discussion (Feindt, Oels, 2005, pp. 168-170).
The benefit of conducting a discourse analysis is that it allows studying the power ef-
fects produced by and built into [climate and] environmental discourse. The discourse
itself defines a problem and thereby enables and constrains policy options and the
range of legitimate actors for its resolution. At the time of writing no systematic anal-
ysis exists of the discourse on industry decarbonisation in Germany. This is problem-
atic seen that discourse contributes to the processes of institutionalisation. It is dis-
course analysis that can show characteristics of institutions which are not liable to
democratic practices. Thereby, discourse analysis can help to reflect on the precondi-
tions and limitations of justice and democracy (Feindt, Oels, 2005, pp. 168-170).

3.2 Study Overview

The aim of this research is to understand and systematically analyze the discourse on
industry transformation in Germany with a special focus on discursive power and
dominance. To study the power and dominance Hajer’s (2006) conceptual under-
standing of discursive power and dominance is applied. Hajer (2006) suggests two
different approaches to study the concept of discursive power and dominance. The
concept focused upon in this research is the discourse structuration. With this concept
the discursive power and dominance is understood to emerge based on the dominance
of storylines being used in a discourse. The main research question addressed has been
formulated to address the lack of systematic analysis of the discourse on industry de-
carbonisation, benefit from the theory of discourse analysis to dismantle the influence
of institutions on democratic processes as well as to implement the conceptual under-
standing provided by Hajer (2006) on discursive power and dominance. Thus, the
main research question addressed in this research is “How is the discourse on German
industry decarbonisation structured by discursive power and dominance?”. This ques-
tion is aimed to be addressed by the sub-questions presented in Table 1. The domi-
nance of storylines is analyzed based on the frequency and percentage of actors by
which they are used in the discourse and the percentage of actors making use of them.
Hajer (2006) points out that actors use storylines to impose their views on others. Ac-
tors grouping together in discourse coalitions (ensemble of storylines uttered by a
group of actors) is a pre-condition for discourse structuration. Whether a storyline is
successful or not does not only depend on the discursive content, but also on the net-
work of actors articulating them (Raven et al., p.175, 2015). Additional insight into
discursive structuration is thus generated by looking into the emergence and develop-
ment of coalitions over the entire period analyzed within the years 2012 to 2023 and

Wuppertal Institut | 11
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for each of the electoral periods covered during this span of years. Following, the emer-
gence and development of storyline use is analyzed. In the discussion I aim at provid-
ing answers on how the current structuration may be explained.

Table 1 Research Questions

Main research question: How is the discourse on German industry decarbonization structured by

discursive power and dominance?

Sub-question N°1 | Which are the storylines dominating the discourse?

Sub-question N°2 | How do discourse coalitions group together based on these storylines?
Sub-question N°3 | How did the structuration evolve over the period of the past 11 years?
Sub-question N°4 | How can the current discourse structuration be explained?

While transitions and transformations are complex and uncertain, they do pursue spe-
cific patterns such as path-dependency and emergence (Feola, 2015). In recent years,
transition and transformation theories have gained significant attention as valuable
frameworks for analyzing the necessary changes to shift socio-technical regimes to be-
come more sustainable. Scholars like Markard, Rinscheid, Widdel, (2021) have high-
lighted the need and usefulness of these perspectives. Among these theories, the Mul-
tilevel Perspectives Framework (MLP) has emerged as a central theoretical framework
in transition studies. This theory has often been researched in combination with dis-
course theory (Markard, et al., 2021). In regards to the analysis of competing storylines
which are associated with the destabilisation of regimes, this theory has been proven
useful (Lowes et al., 2020; Roberts, 2017; Rosenbloom, 2018; Turnheim and Geels,
2012; Markard, et al., 2021): It moreover, has been proven useful in the analysis of the
innovation uptake from the niche in the regime (Rosenbloom et al., 2016) as well as to
analyze the formation of landscape pressure (Falcone et al., 2018). The theoretical
foundation of this research revolves around the theories of discourse analysis and the
Multilevel-Perspectives (MLP) Framework. The connection of the two theories is cen-
tral to this research. It is through the positioning of narratives in the MLP that strug-
gles for discursive power and dominance to influence the transition pathway of the
industry decarbonisation can be analyzed. The literature review conducted in the con-
text of this research highlighted the need for an analysis of German industry decar-
bonisation discourse. While a case study already existed on the discourse of steel in-
dustry decarbonisation in Upper Styria, Austria (Spiesberger, et al., 2022) an analysis
on the discursive strategies of the AfD to engage in the regional extractive-industry
decarbonisation discourse (Yazar, Haarstad, 2023) and finally an analysis on the dis-
course of German hydrogen use (Ohlendorf,, et al., 2023), insights into the industry
decarbonisation discourse in Germany were still lacking. The literature review was
useful to establish research for comparison in the discussion and for the accumulation
of theoretical and methodological approaches relevant to this research. To collect data
on the discourse of industry decarbonisation this research makes use of expert inter-
views, defines relevant actors, storylines, and documents for analysis. By conducting a
discourse network analysis (DNA), the structure and dynamics of the industry decar-
bonisation discourse can be analyzed. The DNA is a combination of content analysis
and dynamic network analysis (Leifeld, 2017). The data set generated with the DNA is
further analyzed in the software of Visone which proved useful in the evaluation of
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discourse coalitions. Further analyzed is the data set in Excel for the evaluation of
storyline frequency and percentages of actors making use of the storylines.

Subsequently, a detailed insight into the theoretical foundation of this research is pro-
vided. It includes a presentation of the theories, the theoretical model, an operation-
alisation of the concepts and the scientific relevance of this research. Then the litera-
ture review is presented, followed by the methodology. Before proceeding to the anal-
ysis of the discourse on industry decarbonisation, a background on the case study is
given and the rational for choosing Germany as the case for this research. This is done
by elaborating on the case and its context through the lens of the Multilevel-Perspec-
tive framework. Findings are presented and finally discussed. Part of the discussion is
also a reflection on limitations, societal relevance, and potential need for future re-
search. In the conclusion the main research question is answered, and recommenda-
tions are presented.

Wuppertal Institut | 13
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41

411

Theoretical Foundation

In this chapter the relevant theoretical frameworks are presented, followed by the the-
oretical framework used in this research. Finally, the concepts are conceptualisation
and operationalised.

Introduction to Relevant Theoretical Frameworks

To present relevant theoretical frameworks first, an introduction to the Multilevel-
Perspectives framework is provided, followed by the presentation of discourse theory.
As stated by Rosenbloom et al. (2016), transitions are inherently political with differ-
ent transition pathways being possible. Strategies by actors to influence the choice in
transition path taken can well be analyzed through discourse theory. With this theory
insights can be generated on the actors’ competing problem definitions and narratives
to compete for discursive dominance (Fischer and Forester, 1993; Hajer, 1995; Stone,
2001, Rosenbloom et al., 2016). The integration of the concept of narratives in the
MLP theory is further elaborated upon in the third part of this chapter.

The Multilevel-Perspectives Framework

The Multilevel-Perspectives framework (MLP) provides a conceptual understanding
of socio-technical transitions. Considered are three analytical levels: niches, sociotech-
nical regimes, and the socio-technical landscape (Geels, 2004). This theory is used to
classify the industry decarbonisation as a socio-technical transition with the industry
regime being influenced by the landscape as well as the niches. The theory is first de-
scribed here under and then applied in the background chapter of this report to pre-
sent the context of this analysis.

The regime represents the dominant configuration of rules and institutions, practices
and cognitive routines, technologies and infrastructures, meanings, and logics (Geels,
2004). Socio-technical regimes are thus made up of material, structural, and agential
forces (Geels, 2010). The regime is characterised by stability resulting from the forces’
ability to constrain or enable actors’ behavior for reproducing longstanding develop-
ment trajectories. This stability is seen as a challenge for decarbonisation by Unruh
(2000) and Rosenbloom et al. (2016) seen that certain regimes need to change to en-
able decarbonisation. Same as regimes, niches also consist of rules, technologies, and
actor groups (Geels, 2004). Other than regimes, niches are characterised to be of a far
less stable nature with different innovations emerging and dissolving. The niches pro-
vide a protective space that shields novel innovations from harsh selection pressures,
resulting in variation and experimentation (Smith, and Raven, 2012). The landscape
refers to the broader external context: The context includes the broad cultural, envi-
ronmental, economic, and political context impacting the niche and regime (Geels, and
Schot, 2007, p. 403).

In the early days of transition research niches were viewed as the principal seeds of
change (Geels, 2002; Kemp et al., 1998; Rotmans et al., 2001), with socio-technical
transitions to be emerging from the connection of landscape pressures, problems
within the regime, and the readiness of niche innovations for taking advantage of win-
dows of opportunity. From more recent research the insight emerged that niche-
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regime symbioses and even regimes themselves also play important roles in driving
transformations (Geels and Schot, 2007; Verbong and Geels, 2010). Research by Turn-
heim and Geels (2013) elaborated on the way in which the external landscape can
erode the legitimacy of the regime. Destabilisation of a regime can then be thought of
as a process of political and cultural delegitimisation (Turnheim and Geels, 2012). In
addition, Geels (2011) highlights that the readiness of niche innovations may have as
much to do with building legitimacy as it does with the more material aspects of tech-
nology development.

41.2 Discourse Theory

Even though the MLP has proven useful, criticisms exist addressing the limited atten-
tion to agency, political differences, and political challenging during regime transfor-
mation (Genus, and Coles, 2008; Meadowcroft, 2011; Smith, et al., 2010, 2005). While
some argue that the MLP already incorporates agency to some extent (Geels, 2011,
2010, 2004; Geels and Schot, 2007), there is a recognition that certain forms of agency
could be further developed. The creator of the MLP, Geels (2011) suggests that greater
attention is demanded to address power struggles and discursive activities, especially
in empirical studies of transitions. This research project analyzes these aspects
through the analytical perspective of discourse theory and more specifically the lens of
discourse structuration and institutionalisation.

While narrative theory studies the distinctive nature of narratives and their structures
(The Ohio State University, n.d.), it is discourse theory that proposes our daily activi-
ties, the way we speak and write to be shaped by the structures of power in our society.
Because our society is defined by struggle and conflict our discourses reflect and create
conflicts (Macdonell, 1986). Thus, narrative and discourse theory are interlinked. This
thesis studies discourse while defining narratives and their use in networks to better
understand power structures in play. Political discourses involve verbal exchanges
among political actors regarding policy (Leifeld, 2017). Political discourses are in the
case of this research understood to involve actors’ communication concerning the pol-
icy topic of industry decarbonisation. Political actors include not only legislators, but
also interest groups, agencies, and parties. Moreover, does the term include other or-
ganisations as well as individuals who make public statements about the issue of in-
dustry decarbonisation. These political actors publicly express their opinions about
which policy measures they perceive as effective and which measures they oppose. En-
gaging in political discourse has multiple reasons for these actors. With their engage-
ment actors may signal their position concerning policies to voters or allies. Therewith,
they may convince other actors to take up their preferred positions. Moreover, may it
lead to the reduction of their own uncertainty. The uncertainty may be reduced by
learning from others when confronted with technical complexities (Leifeld, 2017). To
further understand how discourse analysis will be useful in analyzing transitions, the
concept definitions of discourse, storyline, narrative, and discourse coalition are pre-
sented. Moreover, theory on discursive power and domination structures is presented
providing information on the concepts of discourse structuration and institutionalisa-
tion.

A clear definition on the concept of discourse is provided by Hajer (2006, p.66). He
defines discourse as "an ensemble of notions, ideas, concepts and categorisations
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through which meaning is allocated to social and physical phenomena, and which is
produced and reproduced in an identifiable set of practices" (2006, p. 67). Thus, in the
theory of discourse meaning is understood not to be objectively pre-given, but as so-
cially constructed through our practical use of language (Bazerman, 1990). Discursive
meaning focuses on the unnoticed linguistic context (Wagenaar, 2011, p. 111). Fair-
clough (1992) explains this context to be the discursive structures of the situation de-
termining how people think, speak and act.

Linking together contextual and content-related claims are narratives. They provide
reasoning for the short statements we refer to as storylines (Rosenbloom, D., 2018).
According to Hajer (2006, p. 69), a storyline is “a condensed statement summarising
complex narratives, used by people as ‘short hand’ in discussions”. By selectively draw-
ing together and condensing facts about reality, storylines simplify and help to express
the meaning of social and physical phenomena which may be complex (Fischer, 2003;
Hajer, 1995). In other words, storylines suggest a common understanding of an issue
even though they encompass varied elements (Rosenbloom, et al., 2016). For further
clarification an example is presented in table 2.

Storylines are not just repertoires of language for meaning making, they are also stra-
tegic tools that are used by actors to frame issues in a particular way. This is done
for convincing the public and decision-makers of a favored course of action, of issues
and solutions (Stone, 2001; Bacchi, 2000; Dryzek, 2013; Hajer & Versteeg, 2005).
Storylines have an external function. They are aimed at the public and decision-mak-
ers and have implications for future choices about policy and planning. The storylines’
internal function seeks to reinforce activities and orientations (Rosenbloom, 2016).
Adopting a transition pathway perspective (Foxon, 2013; Foxon et al., 2013; Geels and
Schot, 2007; Rosenbloom and Meadowcroft, 2014; Turnheim et al., 2015), storylines
can be analyzed with respect to their implications for future socio-technical regime
configurations (Rosenbloom, et al., 2016). Whether storylines are successful or not
does, however, not only have to do with the discursive content, but also with the net-
work of actors articulating them (Raven et al., 2015, p.175). Hajer (1993) uses the term
discourse coalition for referring to an actor group sharing similar storylines about
a particular issue. Discourse coalitions serve to primarily defend or suggest storylines
to justify policy proposals (Leifeld, 2017).

Hajer (2006, p.70) further describes the success of storylines to be analyzable through
the concepts of discourse structuration and discourse institutionalisation.
With these concepts discursive power and dominance can be identified. Discourse
structuration occurs when specific storylines dominate a social unit (Hajer, 2006,
p-70). In the case of this research the social unit is the industry that is to be decarbon-
ised together with the political and social discussion concerning its development. Ros-
enbloom (2018) refers to the competition of storylines for domination with the term
“framing struggles”. When a discourse solidifies, that is when discourse institu-
tionalisation occurs. An example in our case is the enactment of policy mixes to
enable the decarbonisation of the industry (Hajer, 2006, p.70). Out of time concerns,
this research focuses on the structuration and not on the institutionalisation concept
to analyze the power and dominance within the discourse. Nevertheless, an indication
on the institutionalisation of the decarbonisation of the industry will be presented in
the findings chapter. It is based on the number of laws mentioning decarbonisation in
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connection to industry, the increase of research conducted over the years on the de-
carbonisation of the industry and the number of documents identified for analysis in
this research. The systematic assessment of discourse structuration and institutional-
isation processes, contributes to the evaluation of emergent momentum that may in-
fluence the transformation of socio-technical regimes (Spath, 2012, p.1270).

4.1.3 Integrating Narratives in the MLP Framework

More recent studies on the MLP framework have moved to research the strategies
adopted by actors for building legitimacy for novelties and their niches (Smith et al.,
2014; Smith and Raven, 2012; Rosenbloom et al., 2016). According to Turnheim and
Geels (2013), the discursive interpretation of the external landscape can have a great
influence on the legitimacy of the regime, even to the extent of eroding its legitimacy
completely. Based on the discursive interpretations at play, the destabilisation of a re-
gime can be thought of as a process of political and cultural delegitimisation (Turn-
heim, and Geels, 2012). To better understand the strategies adopted by actors for
building legitimacy of a transition of one socio-technical regime towards another,
Geels and Kemp (2011, p. 42) and Geels (2010, 2014) argue that Giddens' Structu-
ration Theory provides an underlying model.

According to Gidden’s Structuration Theory, individual behavior is influenced and in-
fluences in return the structures in which the individual operates. These influential
structures are the rules, the cognitive, frames and cultural norms, as well as resources.
Resources are made up of economic resources, authoritative as well as allocative power
(Stones, 2005). The structures are reproduced by the individuals’ behavior. It is
through the completion of these steps that the cycle of structuration is closed. Giddens
refers to resources as the structure of domination. Rules are referred to as the struc-
tures of legitimation (norms) and the structures of signification (meaning) (Giddens,
1984, Hermwille, 2016, p.239).

This foundation in Structuration Theory is where the understanding of the connection
between narratives and the MLP framework emerges from (Hermwille, 2016, p.239).
It is the structures of signification (meaning) in which narratives moderate between
the individual and the social collective. The structures of legitimation build on the
structures of signification. Without appropriate meaning making legitimation of a re-
gime erodes. With the erosion of legitimation, the structures of domination will also
erode. The erosion of structure is ensured to occur in a democratic system (Hermwille,
2016, p.239). These interactions between the structures facilitated by narratives are
visualised by Hermwille (2016, p.240) in figure 1.
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narratives as vehicles
for signification
or significatio Domination

< Legitimation

Signification

The Structuration Cycle

narratives as intermediators
between the individuals internal
structures and the social collective

Figure 1: lllustration of Narratives in the Structuration Cycle (Hermwille, 2016, p.240)

The narratives in the structuration cycle are located in the MLP framework between
the landscape and the regime level. The changes that occur at the landscape level, the
external shocks or stresses which are influencing the socio-technical regime, do not
have meaning by themselves. To obtain meaning these developments in the landscape
level undergo “’collective meaning-making’ exercise that use narratives [...] to tie eve-
ryday understandings and experiences with decision-making.” (Westerhoff, Robinson,
2013, p. 205). It is the change in narratives that can erode the legitimacy of the indus-
try regime and create legitimacy for a new regime (Hermwille, 2016, p.239; Rosen-
bloom et al.,2016).
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4.2 Theoretical Framework

Combining the Multi-Level Perspectives Framework with the Structuration Theory
and Discourse Theory the following theoretical framework as presented in figure 2 is
used in this master thesis. Presented is the Landscape, Regime and Niche level as
known from the MLP framework. Seen is the struggle for dominance of narratives to
be either legitimising or delegitimising the certain technologies, policy development
or entire regimes. Narratives give importance to landscape developments or innova-
tion developments. Narratives can be interpreted as a translation of the developments
in the landscape level, to legitimise transition pathways from one regime towards an-
other. Influences from the niche to the regime also exist. Narratives may also be used
by actors for building novelties’ legitimacy and their niches to be taken up in regimes.
It is through narratives that legitimacy for a regime can be generated or disrupted
(Hermwille, 2016, p.239; Rosenbloom et al., 2016). It is between the storylines aiming
to impose opposing developments for the regime that framing struggles occur. This
framework functions as a first draft and is open for improvements in the future.

Transition
Regime to new

Regime

Figure 2: Theoretical Framework Visualised by the Author
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Storyline Nr. 1 Storyline Nr. 2

Narrative Nr.1 Narrative Nr.4
I Struggle for

4 ) Discursive
Narrative Nr.2 Power/ Narrative Nr.5
\ Dom inance ‘
‘ / Narrative Nr.6
Narrative Nr.3

Figure 3: Conceptual Model as Visualised by the Author

Figure 3 provides a visual explanation of the connection between the concepts. It
shows that actors make use of narratives which can then be grouped into storylines,
based on which the actors can be grouped into discourse coalitions. For visualisation,
only a small number of narratives, storylines, actors, and coalitions are shown. A strug-
gle for discursive power and dominance is visualised between the different storylines.
In table 2, I provide an overview on the concept definitions.

Table 2: Conceptualisation of Key Concepts

Concept | Definition

Narrative Link together contextual and content-related claims providing reasoning for
short statements we refer to as storylines (Rosenbloom, 2018).

Storyline Suggest a common understanding of an issue even though they encompass
varied elements (Rosenbloom et al. 2016).

Political Actor They range from legislators, interest groups, agencies, parties, and other
organizations to individuals who make public statements about an issue
(Leifeld, 2017).

Discourse Coalition A group of actors who share similar storylines about a particular issue (Hajer,
1993). Together, they defend or suggest storylines as justifications for policy
proposals (Leifeld, 2017).

Discourse Structuration | Occurs when specific storylines dominate a social unit. It is a concept to
access discursive struggle for power and dominance (Hajer, 2006, p.70).

The above-described concepts are operationalised as follows. The definition of politi-
cal actors is used to establish the actor base. It is the concept of narratives according
to which the codes of the first coding rounds are defined. Text sequences are coded
according to these defined narratives. In the second coding round, the narratives are
grouped together according to more abstract storylines they share (an example is given
in table 3). Coalitions are operationalised as groups emerging through the process of
visualisation in Visone. Visone operationalises these coalitions by presenting circles
around coalitions. The concept of structuration follows like a red threat throughout
this study. It is the concept used to define power and dominance. It is operationalised
through the frequency of storylines as well as the share of actors making use of them.
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Further insights into the concepts’ operationalisation is provided in the methodology
chapter.

4.3 Scientific Relevance

The literature review has proven no research to exist addressing the discourse on in-
dustry decarbonisation in Germany yet. It therewith may provide a steppingstone for
future research to be built upon and is a contribution to the existing academic
knowledge on transformation. Moreover, does it provide ground for comparison to
other case studies, such as the case study on the steel industry in Upper Styria, Austria
(Spiesberger, et al., 2022). In this specific case it allows comparison on storylines used.
Together with the research providing discursive strategies of the AfD to counter decar-
bonisation of the extractive-industries (Yazar, Haarstad, 2023) and the research on
the hydrogen discourse in Germany (Ohlendorf, et al., 2023).

The power and politics involved in the transition towards a decarbonised industry are
not well researched yet as can be seen in the literature review. The method of discourse
network analysis (DNA) is especially well suited to analyze the structure and dynamics
of discourse. This method furthermore allows to generate insights into micro-level
processes governing political discourse (Leifeld, 2017). The concept of discourse struc-
turation by Geels (2011) have at the time of writing rarely been applied to analyze
power in discourse. Thereby this lack of knowledge on power and politics is addressed
in this research. Hajer (2006) points out that it would be helpful to “develop the rela-
tional perspective on narratives and [...] disclose how narratives are used within the
actor-networks of different discourse-coalitions”. With the application of the theoret-
ical connection of discourse theory with MLP theory, as provided by Hermwille (2016),
this research contributes to a better understanding and application on how narratives
may be positioned in transformation theory. With this research the narratives are
grouped into storylines and further analyzed based on their relational interactions in
discourse coalitions and influence on the transformation of the industry decarbonisa-
tion. Room for future research to dive into the theoretical elaboration is identified in
the future research sub-chapter of this thesis.
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5.1

5.2

Critical Review of Academic Literature

To put the research conducted on the discourse of industry decarbonisation into the
scientific context, a literature review is presented with a focus on research applying the
Multilevel-Perspectives Theory and Discourse Theory in the context of industry decar-
bonisation. When searching for literature on discourse analysis in German industry
transformation no research has been discovered so far addressing these concepts
jointly. For this thesis the following search terms were used: “discourse analysis”, dis-
course, discursive, narratives, fram?*, storyline*, “discourse coalition*”, “industry
transformation”, decarboni*ation and Germany. Most social science research
available on industry transformation concerns policy and technology analy-
sis. Exemplary research therefore is Rissman, et al. (2020) and Fleiter et al. (2021).
These two studies are incorporated especially in the introduction and background of
this study as perceived relevant, while not being elaborated on in detail leaving space
to the elaboration on discourse and MLP theory related research instead.

Steel Decarbonisation in the Netherlands analyzed through the MLP
Framework

A master thesis has been conducted for the Tu Delft addressing the branch of steel
industry in the Netherlands and applying the Multilevel-Perspective Frame-
work (Bot, 2022). The Multi-Level Perspective (MLP) framework is used to identify
forces and dynamics leading to the stabilisation and destabilisation of the Dutch steel-
making industry in the IJmond region. Nevertheless, most of the abstract findings
clearly focus on the (de-)stabilisation of the steel industry as such instead of concen-
trating on the decarbonisation of the industry. Stabilisation was shown by the multi-
tude of policy power struggles concerning information and framing, organised pres-
sure, as well as direct lobbying strategies. The regime’s destabilisation was identified
across different concepts. The interaction between landscape, niche and the regime
were judged to be disruptive and competitive. The niche-technologies of DRI and EAF
are judged to be ready to be taken up by the regime. The different landscape develop-
ments are made up of different forces which add to the socio-technical transition in
the region. This research shows that the regime actors can produce radical innovation
routes. This thesis is helpful as it provides insights into how to group context within
the MLP framework. Similar as done in this study, in the background chapter I will
present the context of the German industry decarbonisation within the frame of the
MLP.

European Discourse on Industry Decarbonisation

When searching for literature on discourse analysis in German industry transfor-
mation research has been discovered addressing the industry decarbonisation in
Europe with the method of discourse analysis. One of these is the case study on
the decarbonisation discourse regarding the steel industry in Upper Styria Austria,
conducted in the context of the ENTRANCES project (Spiesberger, et al., 2022). The
other identified research addresses the “Populist far right discursive-institutional tac-
tics in European regional decarbonisation” (Yazar, Haarstad, 2023) analyzing the
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tactics of three populist far-right parties across Europe—the Conservative People's
Party of Estonia (EKRE), Alternative for Germany (AfD), and Poland's Law and Justice
(PiS). To generate a contextual understanding and to obtain a basis for comparison
these two studies are presented below.

In the context of the ENTRANCES project a case study on the Upper Styria re-
gion in Austria was conducted, addressing the discourse on decarbonisa-
tion of the steel industry (Spiesberger, et al., 2022). Identified in the case of Upper
Styria were how local actors and key stakeholders are aggregating around different
“constituencies” for regulating, adapting, or opposing the clean energy transition. The
main finding is that discourse related to the energy transition is found to be particu-
larly technology driven. This research points out that the question is not whether the
transition is necessary in this case study, but how it should be implemented and how
challenges can be overcome. The research identifies the discourse to be closely related
to expert debates on emerging technologies. Only few media reports covered potential
negative economic consequences of the decarbonisation strategies. Negative outcomes
of the transition are discussed in connection to migration of companies to low-wage
countries, job losses and an increase of electrical energy costs. A concentration on top-
ics of Regional, International and Global Competition is detected. Controversies over
greenwashing strategies and climate delay discourses are not often found in this dis-
course. A deeper discussion of, for example, possible barriers in the implementation
or effects of the transition process on societal levels is missing in the media. Repre-
sentatives of Austrian Peoples Party (OVP) and Greens (Die Griinen) both claim to be
in favor of the transition. Political statements are to a large extent comparable to the
statements of industry actors or economic experts. The researchers obtained the im-
pression of convergence and commitment, both from politicians as well as on side of
the industry actors. Future effects on the employment situation or labor market effects
due to the decarbonisation process are rarely discussed in the public media. The re-
searchers of this case study assume the transition process to follow a top-down strat-
egy, strongly guided by industry actors themselves. In conclusion the media narratives
currently draw an overall positive picture of the challenges but miss a deeper discus-
sion of for example possible barriers in the implementation or effects on societal levels
(Spiesberger, et al., 2022). The case study is suited for comparison of identified story-
lines, impressions on the storylines’ and actors’ influence on the discourse of industry
decarbonisation.

The paper by Yazar, M. and Haarstad, H. (2023) covers part of the discourse on indus-
try decarbonisation by a specific actor group which is not the focus of this research.
Nevertheless, the focus of this research seems to be on the carbon-intensive industries,
being carbon-intensive because of extraction-emissions and not being carbon-inten-
sive based on process-emissions primarily, as applies to the steel, cement, and chemi-
cal industry. The petrochemical industry is touched upon, as well as the steel industry,
while these industries are not included in the study’s regional profiling (Yazar, and
Haarstad, 2023, p.4). Thus, the findings can be taken as an indication, while not being
fully applicable for comparison. Anyhow, following I present the main findings for the
discursive strategies of the AfD, the right-wing party from Germany. Addressed by the
populist far right parties are often the politics of retro effect against progressive public
policies that are imposed from the EU governance level and anti-democratic rhetoric.
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5.3

These are used to mobilise counternarratives against regional decarbonisation and cli-
mate change at large. The AfD specially makes use of the regional identity for mobilis-
ing civic engagement against decarbonisation. All three far-right parties work to dele-
gitimise key decarbonisation institutions. The findings suggest carbon-intensive re-
gions to be particularly vulnerable to be targeted by populist far-right parties with dis-
cursive tactics and institutional work. It is thus these regions that may provide oppor-
tunities for the far-right parties’ ambitions. The following tactics are employed by the
AfD. To politicise the decarbonisation the populist far-right narratives of Xenophobia
and climate denialism are linked to the discourse of climate change and energy transi-
tion. This party moreover reframes cultural values with the ambition to create an alli-
ance with anti-decarbonisation movements and mobilising protests countering low
carbon mobility and wind turbines. Finally, the AfD engages in the dismantling of in-
stitutions by delaying decisions on opposing climate policy recommendations with the
ambition to spread disinformation (Yazar, Haarstad, 2023).

Discourse Network Analysis in Related Topics

Research has already been conducted applying a discourse network analysis
in related fields such as the hydrogen discourse in Germany (Ohlendorf, et al.,
2023) and on coal phase-out in Germany (Markard, J., et al., 2021). Following this
research is presented to provide build on the knowledge of how these analyses have
been executed and to provide a base for comparison of how discourse may be struc-
tured based on emerging coalitions.

In the research “Actors in multi-sector transitions - discourse analysis on
hydrogen in Germany” (Ohlendorf, et al., 2023) the discourse on hydrogen in Ger-
many is analyzed. Most actors are found to generally support hydrogen deployment.
Nevertheless, conflicts on use, production method, and imports arose. While policy-
makers highlight economic opportunities and role for climate change mitigation, es-
pecially NGOs argue that hydrogen is expensive, inefficient, and overestimated in its
potential. The positions range between a restricted use of exclusively green hydrogen,
and a wide use which also includes non-green hydrogen (Ohlendorf, et al., 2023). The
research on hydrogen is relevant as it shows a different analysis level, zooming into a
specific storyline addressed during this research project. It is fit for comparing the
findings to see what kind of discursive structural differences or similarities occur be-
tween these analytical levels.

The research “Analyzing transitions through the lens of discourse networks:
Coal phase-out in Germany” (Markard, et al. 2021) is of interest to this study as it
conducted a discourse network analysis in the related topic of coal phase-out. Identi-
fied was an anti-coal discourse coalition. This coalition was stable over time. The dom-
inant storyline to delegitimise coal was climate change. It is the pro-coal coalition that
was more dispersed and less consistent in their arguments than the anti-coal coalition.
The research on coal phase-out, is relevant for comparison regarding coalition devel-
opment.
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5.4 Other Research

Other research has been conducted on topics connected to the decarbonisation of the
industry. Nevertheless, these research topics are in my understanding too distant from
this research interest to be shared in detail. For the reference the different topics and
research examples are presented here below.

Increasing numbers of discourse analyses have been carried out in a field close to
the industry decarbonisation, namely in the field of energy systems (Isoaho,
Karhunmaa, 2019). Examples are research on regional energy transition processes
(Spith, Rohracher, 2010; Spith, 2012, also several case studies which are part of the
Entrance Project as presented above), energy scenarios (Laugs, Moll, H. C., 2017),
energy policies (Leipprand, et al., 2016; Hake, et al., 2016; Smeets, 2018) and con-
Slicts about energy infrastructure (Weber, et al. 2017).

Research that addresses other industries, focuses on other countries, and in-
cludes a discourse analysis has been published for example by the Heinrich Boll
Foundation “Decarbonisation Discourse in Russia - A stocktaking paper” (Lanshina,
2021). Another example of such research is the case study of the emergent discourse
in UK policy on industrial decarbonisation - the concept of ‘Super Places’ (Devine-
Wright, 2022).

Moreover, research has been carried out on how the framing of policy problems
and related solutions can influence the formation of coalitions in support of
and in opposition to decarbonisation of clean energy (Aklin, Urpelainen, 2013; An-
solabehere, Konisky, 2016; Hess, 2019) and climate (Bernstein, Hoffmann, 2018).

Finally, research has already been conducted looking into discourse analysis and
corporate decarbonisation strategies. An example of such research is the re-
search “The clean energy claims of BP, Chevron, ExxonMobil and Shell: A mismatch
between discourse, actions and investments” by Mei Li, Gregory Trencher, Jusen
Asuka (2022). Their focus is on one specific actor category and on their corporate strat-
egies to transform/decarbonise. The industry is the oil and gas industry.

In conclusion, various relevant research has been conducted touching upon investiga-
tive elements of this research, while to the best of my knowledge no research has been
conducted yet providing a discourse analysis overarching the different branches (ce-
ment, steel, chemistry) of the industry transformation regarding decarbonisation with
the geographical frame being Germany. A great lack of knowledge is generally found
to be concerning political power dynamics in the transition towards a decarbonised
industry as no research was found addressing these concepts in combination. The
methodology will be inspired by presented research and the findings will be discussed
within the context of available literature.
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6 Methodology

This study applies the abovementioned theoretical framework and conceptual model
to investigate discursive power and dominance structures in the industry decarboni-
sation in Germany. The temporal scope captured by this analysis is 01.01.2012—
31.05.2023. It encompasses four electoral period (2009-2013; 2013-2017; 2017-2021;
2021-now) as presented in figure 4. The research period was extended to April 2023
to capture a larger extent of the fourth covered legislative period.

Beginning Merkel Cabinet 2 Merkel Cabinet3  Merkel Cabinet4 Scholz Cabinet End of

of analyzed 38 10,2009 - 17.12.2013 - 13.03.2018 - 8.12.2021. — nowp, 2nalyzed
period: 197922013 14.03.2018 8.12.2021 SPD, FDP, Biindnis ~ Period:
01.01.2012 \epy/csy,SPD CDU/CSU, FDP CDU/CSU,SPD  90/Die Griine 31.05.2023

Figure 4: Electoral Periods Covered with this Research

Keeping in mind the complexity of the topic of industry decarbonisation, the use of
discourse analysis with a focus on storylines is intriguing, as the more complex an issue
is the more likely the drawing on storylines becomes instead of using specific narra-
tives (Hajer, 2006, pp.70-71). The focus of this study is on the concept of discourse
structuration to understand discursive power and dominance. First and foremost, to
study the discourse a corpus of documents is generated. This corpus is then coded with
narratives and storylines. These codes of narratives and storylines are derived from
expert interviews and further exploratory development of the codebook based while
going through the coding process. Once the entire corpus of documents is coded the
dominance of storylines is analyzed. This is done by looking into frequency of storyline
use and the percentage of actors making use of them. Findings are presented by using
Excel and graph visualisation options. To analyze discourse coalitions the Discourse
Network Analyzer software is used. This tool has been developed by Philip Leifeld and
enables a qualitative content analysis in combination with an actor network analysis
(Leifeld, 2017; Markard, J., et al., 2021). The data base is then exported to Visone to
visualise the findings on discourse coalitions. Additional insight into discursive struc-
turation is generated by looking into the emergence and development of storyline use
over a period of about 11 years. To obtain this comparison the networks are visualised
with Visone over the different electoral periods. Covered is the frequency of storylines
used, the percentage of actors narrating the storylines, potential coalitions, and the
impact of storylines to connect actors in their discursive strategies over these years.
This leads to the discussion in which I aim at making sense of the identified discourse
structuration.
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6.1 Data Collection

6.1.1 Actor Base Generation

The first step to the data collection process is to understand which actors are engaging
in the discourse on industry decarbonisation. Therefore, I drew on the report
“Klimaneutrale Industrie” by Agora Energiewende and the Wuppertal Institute (2019)
which includes a list of actors to inform the selection of core actors involved in the
discourse of industry decarbonisation in Germany. This actor base is additionally built
upon during eight semi-structured expert interviews. The actor base can be found in
the appendix A and the interview guide, transcripts and the compared notes on the
interviews are found in the zip file which is handed in with the thesis. The interviews
were conducted in the period of 03.03 until 21.03.2023. Experts were interviewed to
reduce bias as well as to leverage the research process by speeding up the process of
becoming familiarised with the topic of industry decarbonisation. This method of
knowledge triangulation is inspired by Ohlendorf et al, 2023 who also used expert in-
terviews for this purpose. Interviewed were eight researchers from the Wuppertal In-
stitute and one member of the regional parliament (Landtag). The researchers were
contacted based on the recommendation of my supervisor Dr. Anna Leipprand. Re-
searchers all worked at the Wuppertal Institute and are involved in research studying
the decarbonisation of the industry from different angles. Out of the eight interviewees
three are female.

Moreover, was this actor base worked on in parallel to the corpus creation. This was
done by researching the contribution of actors appearing in connection to the actors
which were already part of the actor base. Only when contributing at least four docu-
ments of any sort to the discourse were the actors taken up in the preliminary actor
base. The preliminary actor base constituted of 9o actors. I decided that a maximum
of 30 actors were feasible to be included in this research project. This decision is based
on the given time frame, the limited resources of only one researcher working on this
thesis and how much time I would spend on the coding process (calculation can be
found in the zip file). Thus, 26 actors were selected based on having contributed the
largest number of publicly accessible documents retrievable online. Additionally, the
industry corporations were taken out of the research to reduce the scope. Their inclu-
sion will be relevant for future research, while having the industry associations in-
cluded is judged to represent the contribution of industry actors sufficiently for this
research project. Actors were grouped into actor categories inspired by the research
from Agora Energiewende and Wuppertal Institute (2019). Based on this grouping, I
chose to include at least two different actors from each of the actor categories to
achieve a balanced representation of each actor group in the discourse analysis. The
final list of actors included in this research can be seen Appendix A. Comprised by this
research are thus the following actor categories. Trade unions and NGOs are covering
the opinion of civil society, political parties are showing insights into the interests of
the groups aiming to acquire and exercise political power, associations are presenting
the industry perspective, the relevant ministry and subordinate agencies are present-
ing the political perspective, think tanks and scientific institute are providing insight
into the scientific perspectives, the media is showing their influence on the entirety of
actors and finally the intermediaries perspective are already representing a bridged
positioning between political, economic and scientific perspectives.
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6.1.2

Corpus Creation

The corpus of documents was generated based on a google search on each of the actors
with the key words cement OR zement OR chemie OR chemistry OR stahl OR steel
decarbonisation OR dekarbonisierung OR defossilisierung OR "low-carbon" OR "cli-
mate neutral” OR klimaneutral OR "klima neutral” OR "klima-neutral" OR green OR
griin OR "klimaneutrale wirtschaftsweise OR net zero OR netzero. A google search
was considered appropriate as the ambition of this research is not to do a media anal-
ysis or a literature review alone of relevant research on the topic of industry decarbon-
isation in Germany. Instead, the ambition of this research is to capture outward-ori-
ented narrative work by the identified range of actors generally aimed at the public
and decision-makers. A maximum of 10 pages per actor were transposed into the Dis-
course Network Analyzer software for coding. Without limiting the number of pages,
the coding process would have exceeded the time frame given for this project. To avoid
overrepresentation of actors in the analysis, for each actor one document was analyzed
per year. In the case that an actor only published in less than two years the exemption
was made to take up a max of three documents for a year to avoid underrepresentation
of this actor. The retaining of relevant passages was inspired by the process in Rosen-
bloom et al. (2016, p.1280). The retaining is based on three criteria: (1) the decarbon-
isation, also referable to as climate neutrality, of the industry or specifically the steel,
chemical or cement branch was explicitly mentioned; (2) the passages conveyed an
argument or value judgment related to the decarbonisation of the industry; and, (3)
for each actor a maximum selection of ten pages was decided to be permitted for qual-
itative analysis. Ten pages are the limit of content coded per year to keep the scope of
this research manageable within the given period. The total number of coded docu-
ments is 116 and can be seen in the zip file handed in together with the thesis docu-
ment. The query yielded information on whitepapers, research reports, news articles,
annual reports, and industry roadmaps and other document types. In the pie chart of
figure 5 the different document types used in the analysis are shown. Most documents
used are either whitepapers or research reports.
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B Whitepaper
W Research Report
W News Article
Annual Report
M Industry Roadmap
M Electoral Program
M Factsheet
m Magazine
B Website Article
W Discussion Paper
M Coalition Agreement
m Party's BasicProgram
W Educational Program

W Scoping Paper

Figure 5: Type of Documents Used

6.1.3

Codebook Generation

To comprehensively cover the discourse during this period, a combination of deductive
and inductive coding was applied. The generation of the codebook and the application
of the coding process involved two phases. Next to the actor definition, the expert in-
terviews helped me in identifying the initial coding scheme. The first coding scheme
evolved around the narratives of the discourse which were grouped under storylines
in the second coding phase. In these expert interviews the experts were questioned for
the most relevant narratives that came to their minds. With the different viewpoints,
backgrounds and experiences insights were gained going beyond my own knowledge,
perceptions, and potential biases. To be mindful of potential biases within a specific
group of experts (in this case the group of researchers), one more expert from a differ-
ent expert group (the interviewee from the parliament) was consulted. This inter-
viewee was asked for an interview as the decarbonisation of the industry is one of their
expertise. Nevertheless, a certain bias may be given seen that most of the interviewees
are researchers from the Wuppertal Instituter. The narratives as relevant to the inter-
viewees were listed and compared in a table which has been included in the Appendix
C. Triangulation of findings increases the objectivity and reliability of this analysis. Fol-
lowing the interviews an in-depth review of the documents was carried out. The
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narratives identified during the interviews were tested for deductive application. The
codes were then inductively built upon, completed, and refined inspired by the coding
process by Rosenbloom (2018). Instead of identifying emerging themes and categories
as done by Roesenbloom (2018), I directly identified narratives. When new narratives
seemed to be of relevance, I first noted them down. Each code represents a narrative
in the first coding phase. The list of codes was thus the list of narratives. When seeing
a narrative reoccur in a document by another actor, I applied the code and took it up
in the coding list. Each code was only applied once for each document, to avoid over
representation of one actor’s opinion in the overall analysis of the discourse. When
applying the narratives, as well as the storylines in the second coding phase, binary
information of support or opposition was coded for. Either an actor agrees or disagrees
with a concept. This option for specification is given in the Discourse Network Ana-
lyzer software in which the coding was applied.

After having completed the first coding round over 100 codes had been identified. Af-
ter this coding round the data on narratives had already been analyzed in the Discourse
Network Analyzer software. No coalition structure emerged. The hypothesis for this
result was that with this large number of narratives the likelihood of actors sharing the
same narratives was high. This would reduce the possibility for coalitions to emerge.
This is not a given, as in other context the large number of narratives may also be re-
sulting in actors sharing fewer narratives because specific groups may have their own
specific narratives. With the lack of coalition networks appearing at the narrative level
the decision was taken to apply a second coding phase to reduce the number of codes.
For this purpose, existing codes consisting of narratives were grouped into “top codes”
which are referred to as storylines. Following, I provide an example of a storyline and
the narratives which were grouped under the storyline in table 3. Before the narratives
Role Employment, Location, Fair Pay, Ensure Retraining and Employment Quality ex-
isted as codes. After the second coding phase only the storyline Employment Security
existed as a code.

Table 3: Exemplary Storyline with Narratives

Narrative

Explanation

Role Employment

Well skilled and motivated workers are needed to
ensure the transformation

Location

The employment location needs to be ensured

Fair Pay

Fair pay needs to be ensured for the employees
of the industry

Ensure Retraining

Retraining employees should be ensured in case
of industry migration

Employment Quality

Employment quality needs to be ensured

A total of 27 storylines have been identified. This complete list of “top codes” was then
added to the existing database by manually looking into each of the existing narrative
codes and grouping them under storyline codes. Also, in the second coding phase at-
tention was paid not to code a storyline twice to avoid over representation. This deci-
sion is also inspired by the research from Rosenbloom (2018, p.132). By coding a
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storyline only once per document overweighting individual documents (or authors) is
avoided. It is needed as some sources use narratives in multiple instances invoking a
single storyline. Resultingly, the evolving frequency of storylines across documents ra-
ther than within documents. This approach is a more accurate way to measure how
actors struggle for discursive dominance (Rosenbloom, 2018 p.132). After the comple-
tion of each of the coding phases, I checked on the code’s frequency. Codes which had
been coded in less than five instances were deleted from the code list to contribute to
the reduction in code number. To further reduce bias the codebook on narratives and
storylines was shown to the supervisors and two colleagues for feedback. The final
overview on storylines can be seen in the findings chapter in table 4.

6.2 Data Analysis and Visualisation

After having completed the two coding rounds the storylines are intuitively categorised
into groups such as technological, or economical to obtain a more structured overview.
They are then used for the data analysis and visualisation. With 27 storylines identi-
fied, the chance is lower for actors to share storylines than with over 100 identified
narratives. The Discourse Network Analyzer (DNA) software is used as it enables a
qualitative content analysis in combination with an actor network analysis (Leifeld,
2017; Markard, J., et al., 2021). With this software the opportunity is given to generate
a database tracing the presence of storylines and actor networks that evolve around
these storylines over multiple periods of time. Thus, it converts actors’ storylines into
network data. It, moreover, enables text data to be imported and storylines of actors
to be manually coded. The outcome is an actor or concept map that can be exported as
several network types (Leifeld, 2013).

6.2.1  Storyline Frequency and Percentage of Actor Use

After having gone through the two coding periods (first period coding for narratives,
second period grouping the narratives with storyline codes), the DNA allows for dif-
ferent options to export the data base was exported through into a csv file. This file
type is possible to be opened with Excel. With the help of excel the storyline frequency
and percentage of actor was analyzed and visualised. The insight into percentage of
actor making use of storyline is another measure to reduce overweighting individual
documents (or authors). This is why the further analysis on the development of struc-
turation over the years also includes insight into percentage of actors using storylines.
Translations of multiple sentences or paragraphs are in this study provided by
Deepl.com and then controlled for correctness by me. The reason for using Deepl.com
is that multiple times jargon is used which is faster to be translated via the Deepl web-
site and then corrected by me, than being directly translated by myself.

6.2.2 Insight into the Discourses’ Institutionalisation

While the focus of this research project lies on the discourse structuration concept to
understand power and dominance, a brief insight is generated into discourse’s institu-
tionalisation. This brief insight consists of a presentation of how much the industry
decarbonisation is thematised in German law making, in research of the Journal of
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6.2.3

Cleaner Production and finally the increase in documents identified by this research
for analysis. Evaluation and visualisation of the data occurred in Excel.

Identification of Discourse Coalitions

To identify the discourse coalitions the data base generated with the Discourse Net-
work Analyzer was exported as a graphml. file. This type of file can be opened in Vi-
sone. Visone is a software for the visual creation, transformation, exploration, analysis,
and representation of network data (Visone, n.d.). As stated during the explanation of
the codebook generation, storylines were coded in combination with the binary infor-
mation about support or opposition of this storyline. This provides the option for Vi-
sone to visualise the relations between actors and the storylines of the discourse on
industry decarbonisation. It is possible to visualise the relation between all actors and
all storylines (affiliation network), while this graph may become very complex (Leifeld,
2013). To obtain a less complex visualisation of the relationship between actors this
research primarily makes use of congruence networks. Congruence networks present
only the actors or only the storylines. By only indicating the actors this network visu-
alisation may also indicate coalitions emerging from the discursive structures. In this
presentation actors are connected to other actors. The presented edge weight between
these actors represents the number of common storylines. The higher the number of
shared storylines of two actors, the higher their edge weight. Accordingly, cohesive
subgroups in the graph can be interpreted as coalitions (Leifeld, 2013). With this net-
work visualisation an intuitive way is provided for the conceptualisation and measure-
ment of coalitions at the ideational level (anyhow ignored are material aspects such as
the information exchange relationships as was analyzed by Leifeld & Schneider, 2012)
(Leifeld, 2013).

Wrong data presentation as a result of errors in coding or random behavior or noise of
actors regarding their statements should be treated with special attention and should
be avoided. One way to reduce these potential inferences is to ignore the lowest edge
weights during the analysis. The lowest edge weights are the connections between ac-
tors with the lowest number of storylines shared. To ignore these weights threshold
values can be applied to the edge weights. The threshold value can be adapted identify
the discourse network structure. A compromise between too much noise, with the re-
sult of drowning in too much complexity, and filtering out too much relevant infor-
mation, which would result in underrepresenting complexity, needs to be found.
Leifeld (2013) points out that the best threshold value is usually found in an explora-
tive way. The reason why it is found exploratively is that the degree of noise much
depends on the sise of the time frame, the number of narratives and storylines, and
other factors that vary between data sets (Leifeld, 2013).

An additional measure taken in this research project to contribute to the clear visuali-
sation of discourse networks is the application of normalisations to the edge weights.
This methodological approach to contribute to a clearer visualisation of discourse net-
works is inspired by Leifelds’ research published in 2017. The reason for additional
measures to be taken in this research project is that clear visualised network structures
did not emerge with the measures presented before alone. The normalisation is im-
portant as actors making use of many storylines causes these actors to be connected to
most actors. Resultingly, a core—periphery structure may emerge without coalitions
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being able to be easily identified. Leifeld (2017) recognises that this structure can be
judged as either an artifact resulting from discursive similarity being confused by “in-
stitutional roles of actors”, or as a characteristic instead of a flaw (Leifeld, 2017). Nev-
ertheless, with the aim of finding coalitions additional measures are recommended to
be taken by Leifeld (2017). Leifeld presents different normalisation strategies. The op-
tion applied as standard in the Discourse Network Analyzer software is the “average”
normalisation, also referred to as co-occurrence. Each edge weight is divided by the
average number of different storylines which two actors use (Leifeld, P., 2017). The
two other options named Jaccard and Cosine normalisation are based on vector simi-
larities. More information on these normalisation strategies can be found in the re-
search from Leifeld from 2017. The Co-Occurrence normalisation was chosen through
exploratory analysis. Compared to the Jaccard and Cosine strategy it resulted in visu-
ally better-defined network structure.

For the visualisation of discourse coalitions in Visone, two different algorithms are
provided as options. One is the Girvan-Newman algorithm and the other is the Lou-
vain algorithm. By applying divisive procedures, the Girvan-Newman algorithm sys-
tematically removes the edges between the actors that belong to different coalitions
(or in network science referred to as communities). The edges with the highest edge
betweenness are removed step by step. Edge betweenness captures the role of each
link in information transfer. It calculates the paths between all node pairs that run
along the link. As a result, the links between different coalitions (inter-community
edge) have a high edge betweenness. The edges having the largest information transfer
between two coalitions would consequently be the first ones removed by the Girvan-
Newman algorithm (Barabasi and Pésfai, 2016, p.334). An example is shown in figure
6. The highest link betweenness would be the link between C and E. This would be the
first one to be removed when applying this algorithm (Sulistianingsih, et al., 2022,
Pp-273-274).

Figure 6: Explanation Girvan-Newman Algorithm

As the Girvan-Newman algorithm is recommended by Leifeld (2017) this algorithm is
chosen to be applied instead of the Louvain algorithm. The other algorithm that is us-
able for the evaluation and visualisation of the discourse coalitions in Visone is the
Louvain algorithm. A great explanation of the algorithms is presented in the book
“Network Science” by Barabasi and Posfai for more information (2016, pp.339, 371).
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6.2.4

6.2.5

6.3

6.3.1

The above-mentioned methods are brought together as follows to identify the dis-
course coalitions within the industry decarbonisation: With Visone the normalised ac-
tor congruence network is computed for the entire period researched. The coalitions
are then visualised with the use of the Girvan-Newman Algorithm. For clarity, edges
with a weight that is lower than a certain threshold are removed. This threshold value
filtering out the lower edges is set in an exploratory way. Resulting is an improved
visual interpretation of the network diagrams.

Comparison of Discourse Coalitions Over the Years

To compare the discourse coalitions over the years the networks are identified for each
of the electoral period following the above presented steps. Possible emerging coali-
tions are evaluated based on actors involved in coalitions. The resolution, restructur-
ing or new emergence of coalitions, including some actors leaving the previous coali-
tion and joining the opponent were expected to be visualised through this inspection
over time.

Changes in Storyline Frequency and Percentage of Actor Use Over the Years

As aresult of no coalitions emerging further insights into the structuration were looked
for by applying affiliation networks which show not only the actor’s connection to each
other, but also the storylines. Changes in discourse structuration over the period ana-
lyzed are presented by showing the networks for each of the electoral periods. The
software Visone allows for the network visualisations by presenting node area of the
actors to be bigger the greater their use of storylines. The same applies to the node area
of storylines. The more a storyline is used by actors the larger their node area is visu-
alised. Additionally, the actors and storylines being more prominent in use are linked
with an edge that is increased in width. Presenting these affiliation networks for each
of the electoral periods was expected to result in changes in prominence of actors and
storylines. Based on the coalition presentation and affiliation network presentation
another expectation to derive in detail was when and how changes came about. As a
result of no clear structures emerging from these two types of network visualisations
(congruence and affiliation networks) additional insights into the discourse structu-
ration were obtained. Therefore, the top 10 most used storylines (percentages of ac-
tors) are listed as well as the share of storylines use over the electoral periods by ana-
lyzing and presenting the data in Excel through the graph visualisation option.

Validity and Reliability of this Research

Validity

The validity of a research is subdivided into internal validity and external validity. In-
ternal validity refers to the question if the researcher has measured what she intended
to measure. External validity refers to what extent the research results of a research
can be generalised. To measure the discursive power and dominance in the German
discourse on industry decarbonisation I thoroughly conceptualised and followingly
operationalised the theoretical framework into a codebook. The codebook creation
process was based on expert interviews and reviewed and approved by the thesis
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supervisors. Furthermore, meetings with fellow students were conducted for feedback.
Feedback was received on the codebook and the coding process itself. Some coded doc-
uments were sampled by the supervisor from the Wuppertal Institute and from fellow
students. I taught myself how to make use of the software Discourse Network Analyzer
and Visone. When discovering that no discourse coalitions exist in this given dis-
course, but rather one singular coalition, I went the extra mile and further analyzed
the data in Excel to discover structures of discursive power and dominance. For the
given condition that only one researcher worked on this project, the number of docu-
ments (117) coded were large in comparison to other research projects. In the Upper
Styria case study (Spiesberger, et al., 2022) 50 documents were coded with four re-
searchers involved, in the study covering the discursive strategy of the AfD (Yazar and
Haarstad, 2023) 15 documents were coded with two researchers involved, while on the
research on hydrogen use (Ohlendorf, et al., 2023) 179 news articles were coded with
three researchers involved. As mentioned in the previous sub-chapter, key limitations
regarding the possibility to measure what was intended to be measured exist regarding
the bias in narrative and storyline identification, the not fully complete identification
of documents via google and of media documents via google and Lexis Nexis, the un-
derrepresentation of certain actors also based on time limits, the limitation of having
read the corpus of documents only once out of time limits.

The external validity refers to what degree results can be generalised. The research
aims at being generalisable for the German industry transformation discourse. Thus,
this research may function as a means of comparison for other case studies but may
not be generalisable beyond the geographic area of Germany. To ensure generalisabil-
ity in Germany, multiple measures were taken. Many of them were just mentioned to
ensure the intended measuring for internal validity. To enable generalisability a large
bandwidth of documents was covered during this research process. As just stated, a
total of 117 documents were covered, which is comparably much for the time given and
only one researcher being involved in the coding. To ensure all relevant actors were
covered in this research, the experts were asked to share with me the most important
actors to be covered in this research. As stated before, out of the time limit not all ac-
tors nor all the documents were able to be analyzed. Additionally, a focus on elite ac-
tors was discovered. This focus may suggest that the discourse’s analytical level that is
primarily discussed in elite circles. To establish generalisability of this research, fur-
ther research may be needed to understand whether there are other groups which may
have been underrepresented because of the type of medium or analytical level chosen
for analysis.

6.3.2 Reliability

The reliability of a research refers to whether the results obtained in this research can
be reproduced under the same conditions (Middleton, F., 2019). The reliability of
this research depends to a great extent on the thoroughness of the codebook and its
application. Creating the codebook in collaboration with other researchers would
have added to the reliability of this research (Leifeld, 2013; McBeth et al., 2005).
Nevertheless, by basing the codebook on expert interviews and engaging in feedback
processes with the supervisors and colleagues on the codebook generation and appli-
cation the reliability of the process was increased. There are always multiple
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interpretations, depending on the position of the researcher, the context of the re-
search, and the fact that it is only one researcher allowed to conduct this research.
Nevertheless, the issues of reflexivity of the study, the attempt to approach the topic
from different perspectives and the richness of the description produced are essential
to be highlighted (King, 2004). To add to the reliability of the research a positionality
is added in the Appendix D.
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7 Background — The Industry Decarbonisation Process in
Germany presented within the frame of the MLP

71 The Landscape

The term “landscape” refers to external factors and broader trends shaping the transi-
tion. External factors in the context of German industry decarbonisation include cli-
mate change, resource scarcity and the digitalisation of the economy and society. They
demand a high degree of willingness to change and adapt from the industry, while at
the same time offering great opportunities (BMWK, n.d.b). According to the Federa-
tion of German Industries (BDI), the industry actors see the need for change. Concern-
ing the first landscape development of climate change, industry actors have been at-
tributed a prominent role to play in overcoming its economic consequences by the
BMWK (n.d.b). This role entails the industry’s need to increase resource and energy
efficiency and using renewable energies. While environmental protection comes with
a cost factor that should not be underestimated, it also offers new market opportuni-
ties (BMWK, n.d.b). The sustainable management of resource use, including the use
of energy, is especially important in Germany as it is one of the largest consumers of
raw materials globally and is highly dependent on imports. Security of supply, the pro-
tection of natural resources, the economical and efficient use of raw materials and their
recycling are vital for the economy (BMWK, n.d.b). The need for action to ensure the
supply of energy has especially increased because of the energy crisis caused by the
Russian war of aggression on Ukraine (OECD, 2023). Another landscape development
which is worth mentioning is the digitalisation of the industry. Its digitalisation may
be referred to as in Industry 4.0. By digitalising the industry, production is interlinked
with information and communication technology. This enables tailor-made products
which are in accordance with individual customer requirements. An increase in cost-
efficiency and reaching high quality is an expected benefit (BMWK, n.d.b).

7.2 The Industry Regime

These just described landscape developments are driving the need for innovative so-
lutions and changes in industrial practices. For taking action, the German government
relies on a mix of market-based instruments (in particular CO2 pricing and the ETS),
targeted funding instruments and a reliable regulatory framework (BMWK, n.d.c).
Traditionally, the policy mix to decarbonise the German industry sector focused pri-
marily on policies encouraging audit schemes with energy efficiency measures at its
heart or grants for efficiency improvements. Mostly addressed by these measures and
grants were SMEs and lighter industries. For a long-time, it was the EU ETS that was
the main policy used to address decarbonisation in the basic material industry. Nev-
ertheless, low CO2-prices below 10 euros/t CO2 as well as free allocation of allowances
to most industries, did only have a small effect on investment decisions in energy-in-
tensive industry. A change emerged when allowance prices augmented to 20 euros and
higher in 2018. While energy taxes and the EEG-levy are part of the mix they are pri-
marily relevant for small companies, with large energy consumers receiving great tax
exemptions (Fleiter et al., 2021). According to Fleiter et al. (2021) the policy mix of
2021 is to be judged to be insufficient for enabling decarbonisation of the industry by
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7.3

2050. Multiple suggestions exist on instruments to be included in a policy mix to sup-
port industry decarbonisation. Both Fleiter, et al. (2021) and Rissman, et al. (2020)
suggest such a policy mix to support the development of green lead markets, carbon
pricing. Fleiter, et al. (2021) emphasise the need to further increase OPEX support,
while Rissman, et al. (2020). rather emphasise the need for carbon pricing with border
adjustments and government support for research, development, and deployment,
and energy efficiency or emissions standards on various products or processes. Also
mentioned by Fleiter, et al. (2021) is the need to ensure a just transition during the
implementation of these suggested measures.

Based on the recognised need for change within the regime it can be expected to un-
dergo a great transition towards decarbonisation. The old regime can be interpreted
to have been destabilised based on the need for energy-efficiency and industry decar-
bonisation to become institutionalised in the policy making. The inflection point after
which the old regime was no longer the dominant orientation may be interpreted to be
the setting of the Paris Agreement and the ratification of the Climate Action Law in
Germany. The destabilisation of the old regime is further supported by the finding that
85% of actors perceive the need for change (see figure 8 in the findings section). The
definition of the current development of additional policies for industry decarbonisa-
tion can be understood as a new regime being currently in the making. Also, this un-
derstanding is further supported by the storylines that are presented in the findings
section of this research. The relational system defining the identities of the regime has
undergone a process of weakening which is expected to result in the proliferation of
floating elements of discourse and a (hegemonic) crisis of signification (Hajer, M.
A.,2003, p.260). The regime is currently in a contested space, being subject to many
uncertainties. It is for example difficult to estimate how quickly costs of new technol-
ogies will fall, how the government will change their subsidy policies, or which inno-
vations will be taken up within the new regime. Green energy and sustainable products
will inevitably be part of the new industry regime. While green energy and sustainable
products may be a monopoly factor and bring benefits at first, they will eventually pen-
etrate the global mass market leading to the disappearance of previous solutions (Hu-
ber, F., 2021). This in turn leads to the estimation that it will take time for the stabili-
sation of a new regime.

The Niche

Within the niche there are various advancements in technologies which are waiting
and argued to be taken up within the future decarbonised industry regime. These in-
novations aim to reduce carbon emissions, enhance energy efficiency, and explore al-
ternative production methods. They often face challenges such as high costs, techno-
logical uncertainties, and limited scalability. Great examples for the niche develop-
ments are provided in the research conducted by Rissman, et al. (2020) on the policy
mix and technologies required for the decarbonisation globally. Exemplary for the
niche are that supply-side technologies will require various energy efficiency
measures, carbon capture, electrification in certain industries, and the use of zero-car-
bon hydrogen as a heat source and chemical feedstock. Specific technologies are sug-
gested by the authors for the three top-emitting industries: cement, iron and steel, and
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chemicals and plastics. Crucial demand-side approaches include measures to deliver
equal quality services with less material use and waste, for the substitution of low-
carbon for high-carbon materials, and interventions for circular economy (Rissman,
et al., 2020). The technologies’ niche innovations are already playing a role in German
industry’s transition ambitions:

“The goal of climate neutrality by 2045 is extremely ambitious, but technologically

feasible in principle. [...] For industry, the greatest challenge is not only the capital

costs, but above all the significantly higher operating costs of climate-friendly tech-
nologies on a day-to-day basis. challenge” - BDI, 2021

“The expansion of industrial sites to include future technologies (e.g., CCU, CCS,

P2X, storage, H2, use of biogenic raw materials) opens up important interfaces to

parallel energy systems and thus contributes to flexibilisation and system stability.”
VIK, 2017

While the influences in the landscape create a sense of urgency, the developments in
the niche and the transition that is already happening within the regime set the stage
for potential transition pathways towards a decarbonised economy.

7.4 Case Selection

The case of Germany is chosen for this study as the decarbonisation of the industry is
of particular relevance. The relevance emerges from the industry’s great responsibility
in the German wealth generation while also being a key emitter of greenhouse gases.
As has been described in the theoretical foundations chapter, it is the storylines framed
by actors which are translating the landscape developments into needs to act. The ur-
gency to act in Germany is known and a great responsibility is given to the industry to
change and adapt according to landscape issues, while maintaining the wealth gener-
ation for the nation. The case of Germany is pertinent given that the pathway according
to which the regime is to change is still to be defined. From a discourse theory perspec-
tive, a struggle for discursive dominance and power is expected as different actors may
advocate for different transition paths to see their needs being met. As pointed out in
the previous sub-chapters the industry is in need to act under constraints of time and
resources. Key opportunities are seen in technological development, while the many
uncertainties increase my scientific curiosity into the framing struggles for discursive
power and dominance that may emerge within the case of German industry decarbon-
isation. Additional relevance for this research and this case study is shared in the so-
cietal and scientific relevance parts of this research.
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8.1

Findings

In this chapter the findings are presented to answer the sub-research questions. First,
the storylines discovered in this analysis are introduced, accompanied by insights on
frequency and percentage of actors using these storylines. Resultingly, the storylines’
structuration of the discourse for the entire period analyzed is presented. Then an in-
dication on the institutionalisation of the discourse is provided. For more insight into
the structuration, the formation of discourse coalitions is presented for the entire pe-
riod analyzed and for each of the electoral periods. Then the structuration over the
years is demonstrated based on the relevance of storylines to tie together specific ac-
tors in the discourse, as well as by providing the top 10 most used storylines and an
insight into the percentage of actors having used the storylines over the electoral peri-
ods.

Identified Storylines

With the first coding round the narratives used in the discourse were established.
These were then aggregated in the second coding round into storylines. A total of 27
storylines have been identified (seen in table 4). To structure the overview of the story-
lines they are intuitively grouped in categories. These categories are general, eco-
nomic, specific support, sustainability standards, Germany technology leader, collab-
oration, technological and societal. Some codes have been adopted as their own cate-
gory as they were not able to be grouped otherwise. What can be seen is that most
storylines are either of technical or economical nature, as they together make up about
65% of the storylines (18 out of 27).
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Table 4: Aggregated Codebook

Category | Storyline Code | Full Storyline
General NEEDED Industry decarbonization is needed for society to thrive.
CHALLENGE Challenges need to be faced for the industry to become
decarbonized.
Economic INDUSTRY ROLE | A strong industry is vital for the German society to be
prosperous.
INTERNATIONAL | The government needs to ensure an international level playing
field and not decarbonize Germany in isolation.
INDUSTRY The industry needs to be strengthened through an attractive,
STRENGTHENIN | well managed policy mix.
G
MARKET The competitiveness of the decarbonized industry needs to be
ensured through policy strengthening the market position.
FINANCIAL The government/public should provide financial support to
SUPPORT decarbonize the industry.
ETS The policy mix should include ETS.
BARRIERS AND Barriers and disincentives of all sorts opposing the transition
DISINCENTIVES need to be removed.
REMOVAL
Specific SUPPORT OTHER | Germany needs to support other countries in the
« L Support COUNTRIES decarbonization process
REGIONAL Special attention should be put on the support of regions most
SUPPORT affected by change.
SME SUPPORT Special attention should be put on the support of SMEs (KMUs in
German, including Mittelstand).
SUSTAINABILITY STANDARDS Ambitious sustainability standards and laws need to be ensured

to reach climate neutrality.

GERMANY TECHNOLOGY LEADER

Germany should take up the role of a technology leader in the
decarbonization of the industry.

COLLABORATION

For industry decarbonization to be successful collaboration
between different actors is key.

Technological | RESOURCE USE Contributing to the industry decarbonization is the use of
resources in sparingly manners in systems of circularity (ranging
from recycling to full circle circular economy).

ccs/ccu Carbon capture and utilization technology will be necessary to
reach industry decarbonization.

ENERGY Contributing to the decarbonization of the industry is the needs

ADAPTATION for the industry for adapting to energy availability.

MEET ENERGY The government needs to ensure that the industry’s energy

DEMAND demand is met with renewable energies.

HYDROGEN The use of hydrogen is needed in the decarbonization process.

NEEDED

SYNFUELS The use of synfuels is needed in the decarbonization process.

BIOMASS The use of biomass is needed in the decarbonization process.

DIGITALIZATION Digitalization can be a key enabler for industry decarbonization.

Sacietal EMPLOYMENT Fair, good quality employment should be ensured in Germany.

SECURITY

SOCIETAL Society will need to change in many ways.

CHANGE

ACCEPTANCE Societal acceptance is relevant for the decarbonization of the

RELEVANCE industry.

JUSTICE Social justice and fairness need to be ensured in the industry
decarbonization
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Generally, sustainability transitions are understood to be highly contested (Markard,
J., et al., 2021) with different actors holding different views on the transition path to
be decided for. Framing struggles are often over public policies or over technologies
(Binz et al., 2016; Markard et al., 2016; Rosenbloom et al., 2016). Looking at table 4,
none of the storylines is delegitimising the transformation of the regime, nor taking a
stand against a specific storyline or technology to be applied. The storylines are rather
providing conditions under which the transition may be possible.

8.2 Discourse Structuration

Following, the frequency and percentage of actors using storylines are compared to
provide insights into the storylines influence on the discourse. This is done to provide
insight on the structuration of the discourse. There is only one disagreement towards
a storyline detected in the data set. Namely the AfD (populist, right-wing party in Ger-
many) disagrees with the storyline that the industry decarbonisation is needed. In fig-
ure 7 the frequency in which storylines have been coded for the entire analyzed period
is presented. It shows that the storylines used the most are that the government/public
should provide financial support to decarbonise the industry (Financial Support), that
the government needs to ensure that the industry’s energy demand is met with renew-
able energies (Meet Energy Demand) and third that challenges need to be faced for
decarbonising the industry (Challenge).

To look at the impact of storylines on the discourse of industry decarbonisation from
a different angle the percentage of actors using certain storylines is presented in figure
8. Further evaluation will be based on the storylines’ use by percentages of actors to
avoid overweighting individual documents (or authors). In Figure 7, the three most
frequently used storylines on meeting the energy demand (used by 93% of actors), the
Financial Support (93%) and Challenge (93%) are reconfirmed to have the highest
dominance in the discourse by also being the three most used in percentage of actors.
Also, one of the most used storylines regarding actors’ percentage is the storyline on
Employment Security. In the ranking based on percentages of actors it is on the third
rank (see figure 7), while in the ranking on storyline frequency it is only on the 11t
place (see figure 8). A total of 18 out of 27 storylines are used by more than 56% of all
actors. The high overlap in storyline usage may be a first indicator for discursive ho-
mogeneity. 13 out of the 27 storylines have been used by more than 85% of the actors.
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Storyline Frequency
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To provide some context to the storyline use some quotes from the different docu-
ments and actors are presented for the four storylines used by the highest percentage
of actors: Meet Energy Demand, Financial Support, Employment Security and Chal-
lenge.

Meet Energy Demand — used by 93% of actors
Definition: The government needs to ensure that the industry’s energy demand is
met with renewable energies.

“Indispensable for achieving a climate-friendly economy and society is the question
of sufficient clean energy. It is not for nothing that the traffic light coalition is placing a
focus of its political action on the accelerated expansion of renewable energies.”-
Green Party - Biindnis90/Die Griinen Bundestagsfraktion, 2023

“12 REQUIREMENTS FOR THE SMART TRANSFORMATION [...] Reliable energy
supply for industry” - in the context of their whitepaper stating requirements for in-
dustrial policy 2030, - Trade Union - IGBCE, 2023

“For the steel industry, the use of hydrogen is indispensable in regards to the com-
pletion of decarbonisation. The steel industry can use climate-neutral hydrogen at an
early stage. To this end, the expansion targets of the National Hydrogen Strategy
should be raised significantly, and industrial sites should be connected to the hydro-
gen networks as quickly as possible, initially promoting electrolysers also in regional
proximity to industrial transformation projects. If green hydrogen is not available in
sufficient quantities and at affordable prices, natural gas will play a decisive role in
the ramp-up as a flexibility option.”

— Industry Association - Wirtschaftsvereinigung Stahl, 2021

Financial Support — used by 93% of actors
Definition: The government/public should provide financial support to decarbonise
the industry.

“Since the entire society, including the industry, is held accountable for financial as-
sistance (structural aid, industrial promotion, private capital) via the support, it also
has a right to ensure that the transformation is tackled with all its might.”

— Intermediary - KEI Cottbus, 2023

“The path to climate neutrality remains a mammoth task for society as a whole. The
transformation will require major investments, which companies, private households,
and the state will have to make together.”

- Federation of German Industries — BDI, 2022

“Given the high capital intensity of emissions-intensive processes and the long ser-
vice life of plants, the framework conditions must ensure long-term planning security
for investments in climate-neutral technologies. This can be achieved through a
combination of the following: [...] Funding for investments in climate-neutral technol-
ogies [...]”— WWEF, 2019
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Employment Security — used by 93% of actors
Definition: Fair, good quality employment should be ensured in Germany.

“Nothing is gained by tightening targets alone; instead, policymakers must also cre-
ate the necessary framework conditions to ensure that the climate targets set are
actually achieved, taking into account good work and inclusive prosperity.”- German
Trade Union Federation - Deutscher Gewerkschaftsbund, 2022

“We want to achieve full employment with good work and fair wages. We want to re-
main a center of industry and innovation [...]” — Social Democrats — SPD, 2021

“In this way, we will reach the goal of climate neutrality by 2045 at the latest, to-
gether, without job losses and with a robust industrial base, with co-determined, col-
lectively bargained jobs at modernised locations and in new production sectors.” -
WWEF, Germanwatch, IGBCE, DNR, 2022

Challenge — used by 93% of actors
Definition: Challenges need to be faced for the industry to become decarbonised.

“Not only the electricity supply, but also all transport, heating and as many industrial

processes as possible are to be converted to green electricity according to the "Cli-

mate Protection Plan 2050". The only problem is that Germany cannot produce that

much renewable energy itself. The German government's energy transition planners
now openly admit this.” — Newspaper “Welt’— Wetzel, D., 2017

“The challenges in implementing the goals of the Paris Climate Agreement are great.
Over the next three to four decades, a fundamental transformation of industrial pro-
duction will take place in Germany.” — Trade Union — |G Metall, 2017

“The RESCUE study highlights that GHG-neutrality in Germany together with a sig-

nificant reduction of primary raw material consumption is possible through bold and

ambitious actions.” — Federal Environmental Agency “Umweltbundesamt” — Giinther,
etal., 2019

These quotes shown above highlight the similarity in statements by different actors in
which storylines were coded. The general sentiment conveyed by the storylines is that
actors generally see the need to decarbonise the industry, while understanding there
to be great challenges ahead to succeed. Consequently, the financial support is empha-
sised and other conditions under which the transition should take, such as the ensur-
ing of employment. No opposing storylines are identified nor disagreement with story-
lines (except for the AfD’s disagreement of the decarbonisation’s need). Thus, key
framing struggles have not been identified in this discourse. When going through the
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first coding round codes were developed based on actors calling for natural gas being
used as a transition energy. However, these codes appeared to be used less than 5 times
and were therefore taken out of this analysis. Storylines address the general need for
the transformation, its challenges, and the needed economic framework conditions for
the change to be not at the expense of economic wealth generation and international
competitiveness. Furthermore, the technologies needed for the transition are dis-
cussed. Only few of the actors make use of storylines invoking social support e.g., re-
garding acceptance generation and a just transition, while the focus lies on the eco-
nomic and technical support needed within the transition. This is not surprising as the
table “Overview on Storylines” already indicated most storylines being able to be cat-
egorised as of economic or technological nature. To answer the first sub-question
shortly, it is most of the storylines of mostly economic or technological nature which
are dominating the discourse at this analytical level. As stated above, 18 out of 27 story-
lines are used by most actors (more than 56%).

8.3 Discourse Institutionalisation

While to contribute an understanding on discursive power and dominance the focus
on the concept of structuration is chosen, some indications are shared on the discur-
sive institutionalisation. The indication on the institutionalisation of the decarbonisa-
tion of the industry is presented. This presentation is based on the number of laws
mentioning decarbonisation in connection to industrial policies, the increase of re-
search conducted over the years on the decarbonisation of the industry and the num-
ber of documents which have been identified for the coding process of this research.
The institutionalisation of decarbonisation is compared to the institutionalisation of
energy efficiency. While policymaking for climate protection first focused supporting
and measuring energy efficiency, it is now turning to instruments aimed at deeply de-
carbonising industrial production processes and at long-term transforming the indus-
trial sector (Fleiter et al., 2021).
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Figure 9: Institutionalisation of decarbonisation in law-making in comparison to energy efficiency (vis-
ualisation by the author based on the search results in the DIP until the 31.05.2023)

In figure 9, can be seen that while in Germany laws on the industry’s energy efficiency
have been adopted over the past 11 years, laws on decarbonising the industry have only
emerged since 2017. The drop in 2023 should be viewed within the context that this
year is only partially covered in this analysis. As law making in consideration of decar-
bonisation has only emerged so recently it will be of interest to see the number of laws
adopted at the end of the year 2023.

Institutionalization of industry decarbonization in research at the example of the
Journal on Cleaner Production
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Figure 10: Institutionalisation of decarbonisation in research in comparison to energy efficiency (visu-
alisation by the author based on the search results in the Journal of Cleaner Production
until the 06.06.2023)

At the example of the search results in the Journal of Cleaner Production in figure 10
can be seen that globally research on industry decarbonisation is also increasing. Also,
in this case must be considered that the year 2023 is only covered partially, which may
be the reason for the drop of the curve. Moreover, this example is illustrating the in-
stitutionalisation in internationally without having a focus on Germany. The Journal
of Cleaner Production has been chosen as its focus is on cleaner production,
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environmental, and sustainability research (Journal of Cleaner Production, n.d.).
Moreover, it has an impact factor of 11.072 for the years 2022-23 (Academic Acceler-
ator, n.d.).!

Finally, the example of the number of documents coded in this research is presented.
Documents were only coded when specifically referring to the industry decarbonisa-
tion. Figure 11 shows that the number of documents increased sharply over the years.
Documents discovered for analysis are even greater in number than represented in
this visual but were not able to be included in the analysis out of time concerns.

Industry decarbonization based on the number of documents
coded in this research
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Figure 11: Institutionalisation of the discourse based on the number of documents coded in this re-
search

All three examples give an indication for the discourse on decarbonisation to become
institutionalised, with the example on the global research giving a stronger indication
than the previous. While the increase of the focus on decarbonisation in law-making,
research and through the data base established in this research, is merely an indicator
for discourse institutionalisation. More research is needed. Based on the increase of
research being conducted, laws being passed, and number of documents discovered
for analysis on industry decarbonisation, can be argued that the emergence of the dis-
course has been discovered in this research to be around 2017.

8.4 Discourse Coalitions

The contribution of discourse coalitions to the structuration of discourse is given as
the dominance of storylines does not only have to do with the discursive content, but
also with the network of actors articulating them (Raven et al., p.175, 2015). Before
diving into the presentation of the network visualisations it is important to understand

" An impact factor is a measure of the number of times an average paper in a journal is cited, during a year (Elsevier, n.d.). With
a score of 10 or greater a Journal is considered excellent while a score of 3 is flagged as good and the average score is less
than 1.
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how to read them. Coalitions are presented by the formation of circles around them
which may also be referred to as “bubbles”. The nodes (dots) are representing the ac-
tors and the edges (lines) are representing their connection to each other based on the
number of storylines shared. The width of the node area depends on the actors’ quan-
titative contribution of storyline use, while the width of the edge depends on the nor-
malised number of storylines shared between two actors. The more storylines are
shared the thicker the edges become.
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Figure 12: Co-Occurrence Normalised Actor Congruence Network

As can be seen in figure 12, no clear coalitions can be identified in the discourse on
industry decarbonisation. The finding is another indicator for a homogenous discourse
structure. There are not specific groups aiming to influence another with a concrete
framing struggle involving storylines opposing each other. Rather the actors all share
a similar position, with specific actors being more involved than others, with the less
involved actors being excluded from the network visualisation at higher thresholds.
Thus, one could define one single coalition to emerge.

The figure shows the without having removed any edges. Almost every actor seems to
relate to another. The coalitions are seen to have multiple smaller coalitions within
them. In an exploratory way the threshold values were adopted aiming to discover the
appearance of discourse coalitions opposing another and not being stacked into one
another. With an edge weight of above one the AfD is the first one to be excluded from
the network. This indicates that it is the actor with the least similarity in position to
the other actors. Other than was expected the increased threshold value did not result
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in clearer coalition formation. It did result in more and more actors being excluded
from the network. While at some threshold value coalitions were formed, at another
level they merged again. This is an indication for the differences between the coali-

tions’ positions to be marginal.

8.5 Discourse Coalitions Over the Years

To acquire a better understanding on the current discursive network the coalition for-
mation over the different electoral periods is examined. Even though specific coali-
tions cannot be defined over the full period the following section analyzes whether
there are coalitions which emerged in specific periods and which changed over time.

WWF

SPD

CDU/CsU

Figure 13: No Threshold Merkel Cabinet 2

AN G
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Deutscher Gewerkschaftsbund S5

Figure 14: No Threshold Merkel Cabinet 3

The second Merkel Cabinet
lasted from the 28th of October
2009 (while this research coded
from the 1st of January 2012 on-
wards) until 17th of December
2013. During the coded period
only two documents have been
coded. One document is from the
WWEF on the potential of CCS to be
used in industrial processes and
the other one is the coalition con-
tract from the SPD and the
CDU/CSU. Presented in figure 13
is the one coalition that emerged
with no threshold added.

During the third Merkel cabi-
net from the 17th of December
2013 until 14th of March 2018
more actors have joined the dis-
course. Moreover, documents
from Prognos, Wuppertal Insitute,
VIK, WELT, Die Griine, IG Metall,
Umweltbundesamt and Deutscher
Gewerkschaftsbund have been
coded. The network is shown in
figure 14. Also, here the coalitions
are nested one inside the other.
When looking for the emergence
of coalitions in an exploratory way
the same trend appeared as when
looking at the entire period re-
searched. Coalitions did not be-
come clearer but only emerged,
remerged, and regrouped.
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Similarly, the fourth Merkel cab-
inet which started on the 14t of
March 2018 and lasted until the 8th
of December 2021 shows coalitions
nested one inside the other. This
can be seen in figure 15. Also, during
this electoral period coalitions did
not become clearer when increasing
the threshold level but only
emerged, remerged, and regrouped.
Compared to the previous period,
many more actors have joined the
discourse.

The last cabinet and the one which
is currently in government is the
Scholz Cabinet. Its governance
started on the 8t of December 2021.
The coding of documents includes
documents until the 31.05.2023. In
consideration of the short period
coded compared to the other peri-
ods, the number of actors and edges
connecting them is astonishing. The
discourse around the decarbonisa-
tion apparently has increased in ac-
tors participating and in storylines
being mentioned. The same pattern
as described for the Merkel Cabinet
3 and 4 can be seen in this period.
Coalitions are nested one inside the
other, while no clear coalition struc-
ture is emerging neither at higher
threshold levels.
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No clear discourse coalitions can be identified for neither one of the electoral periods.
Also, with the examination of the different electoral periods there are no groups of
actors making use of a clearly different sets of storylines compared to another group.
Instead, also in these time frames one coalition can be defined with some actors being
deeper involved and some being less involved in the discourse. Resultingly, no clear
framing struggle emerged. Over the period the discourse seems to have been homoge-
nous according to the data. A finding that emerges from the comparison of the elec-
toral periods is that the number of actors involved in the discourse increased over the
years with the storylines shared between the actors increasing as well. A judgement to
be taken from this visual change is that the discourse around the decarbonisation has
increased in actors and storylines engaged.

An additional insight that was generated when looking for the emergence of discourse
coalitions, the seven actors that remained at a high threshold level were noted in the
following table 5. These are the actors with the highest edge weight levels, thus being
the closest in position to each other and being the actors being very active in contrib-
uting to the discourse. These especially relevant actors are highlighted for the period
of the second and third Merkel cabinet in green, for the third and fourth Merkel cabi-
net in blue, for the fourth Merkel cabinet and the Scholz cabinet in yellow and the actor
appearing to be relevant for both the third Merkel cabinet and the Scholz cabinet in
orange. To be discovered in this comparison is that there is not one actor that has been
part of the most relevant actors throughout the entire period of analysis, while certain
actors have been especially relevant over a larger period in shaping the discourse.
These are the Wirtschaftsvereinigung Stahl, VDZ, BMWK, IGBCE, Biindnis 90/Die
Griinen, SPD, CDU/CSU, Agora, Wuppertal Institute, Deutscher Gewerkschaftsbund,
Umweltbundesamt, Prognos, KEI Cottbus, Germanwatch and VIK.

Table 5: Actors at the Heart of the Discourse

Cabinet | Key Actors

Entire Period Analyzed (W>3.1) | Wirtschaftsvereinigung Stahl, VDZ, BMWK, IGBCE, Die Griinen,
Agora, Wuppertal Institute
Merkel Cabinet 2 (no threshold) | SPD, CDU/CSU, WWF

Merkel Cabinet 3 (W>0.63) SPD, CDU/CSU, Deutscher Gewerkschaftsbund, Die Griinen,
Umweltbundesamt, Wuppertal Institute, Prognos

Merkel Cabinet 4 (W>2.2) Wirtschaftsvereinigung Stahl, VDZ, Die Griinen, Agora, Wuppertal
Institute, Prognos

Scholz Cabinet (W>1.5) Wirtschaftsvereinigung Stahl, VDZ, IGBCE, KEI Cottbus,

Germanwatch, Deutscher Gewerkschaftsbund, VIK

8.6 Discourse Structuration Over the Years

The structuration is further analyzed in this section regarding the dominance of story-
lines over the years. Therefore, an affiliation network is provided showing the power
of storylines to connect different actors in the network, then a ranking of the top 10
storylines is presented based on percentage of actors making use of these storylines.
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8.6.1

Connecting Storylines

In figure 17 the power of storylines to connect actors is presented. The round squared
nodes represent the storylines, while the round shaped nodes represent the actors. The
green edges present agreement of an actor to a storyline, and a red edge presents dis-
agreement. The network shows the storylines which are central to the discourse to be
Industry Strengthening, Challenge, Meet Energy Demand, Hydrogen Needed,
Needed, International, Employment Security, Collaboration, Market, Energy Adap-
tation, Barriers and Disincentives Removal and Financial Support. Especially active
actors are according to the largest nodes presented Agora, VDZ, Wirtschaftsver-
einigung Stahl, WWF, Wuppertal Institute, CDU/CSU, IG Metall, Prognos, Umwelt-
bundesamt, Die Griinen, DENA, BMWK, SPD, IGBCE and VIK. From this visualisa-
tion can be seen that there are a couple of storylines and actors which are seemingly of
great relevance, while also here no group structure is emerging. The emergence of
structure was tested based on different thresholds, as elaborated on in the previous
networks. For the affiliation networks for each of the time periods have been created.
Neither did structures emerged by looking into the specific electoral periods. The main
finding is as expected that concerning the development of the affiliation network over
the years the complexity in storylines and actors’ engagement increased.
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8.6.2 Storyline Use Over the Years

For a more straightforward understanding of storyline relevance a top 10 ranking is
presented in table 6. Highlighted in green are the storylines that are part of the top 10
for at least three out of four periods. In the first table less than 10 storylines are pre-
sented, as it is less than 10 storylines that have been coded in the three documents
identified for this period. For the second and third top 10 presentation there are more
than 10 storylines presented as many storylines are used by the same share of actors.
To be taken from table 6 is that five out of the storylines used already from the first
electoral periods onwards are still being used in the last electoral period. These are the
storylines Needed, Challenge, International, Meet Energy Demand and Resource
Use. The storyline of Financial Support, Employment Security, Industry Strengthen-
ing, and Energy Adaptation have entered the discourse in the second period analyzed
and are still being used in the latest period. The additional storylines which entered
the top 10 in the third period are not part of the fourth period. The storylines domi-
nating the discourse over these four periods are the storylines highlighted in green:
Meet Energy Demand, Financial Support, Employment Security, Challenge, Indus-
try Strengthening, Energy Adaptation, Resource Use, Needed, International.

Table 6: Top 10 Storylines Over the Electoral Periods

Merkel Cabinet 2 - Top 10 Storyline Percentage

Merkel Cabinet 4 - Top 10 Storyline | Percentage
Used

I Meet Energy | 92%
Demand |
2. Financial Support 88%
3. International | 84% \
a Industry 80%
Strengthening
5. Hydrogen Needed | 80%
6. Needed | 76%
R —
Used 8. Resource Use 76%
[ 1. Challenge | 80% 9. Germany 56% ‘
2. Technology Leader
| 3. 10. Barriers and | 48% | Percentage
a. Disincentives Removal; | Used
e Employment Security; Energy
| 5 Needed | 60% Adoption L
6 Justice 60% 2 Financial Support | 83%
| 7 Collaboration | 50% ‘ 3. Challenge 83% |
8 Digitalization 50% 4. International 70%
9. Employment 40% 5. Industry 70%
sty _ Strengthening ‘
10. I 30% V
Swnlill:w Germany :.gumy Employment 7%
Technology Leader; 7. Needed 76% |
€cs/ccu; Energy Adoption; | 8. Market 61%
.  Resourcelse |57% |
10. Energy Adoption | 48%
11. Justice 48% |

Finally, an overview on all storylines used over the period analyzed are provided in
figure 18 to obtain an insight into storylines emerging or maybe also disappearing. An
increase in storyline use can be seen for the storyline Employment Security, not being
used at all in the first period, being used by 40% in the second period, by 48% in the
third period and by 70% in the last period. The Meet Energy Demand storyline was
first used by 64%, then by 70%, then by 92% and finally by 87%. The Financial Support
storyline increased over the periods from not being used at all in the first period, to
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80%, 88% and finally dropping in use again at the final period to 83%. No storyline
has been found that seems to be phased out. No great structural changes have become
visual in this figure.
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9 Discussion

With this chapter I interpret how the findings may have come into being and what
their implications may be. To put the findings of this research into context I critically
reflect on the limitations, the societal relevance and end this chapter with a positive
outlook on future research.

9.1 Interpretation of the Findings

9.1.1 The Positive Sentiment

The general sentiment of the industry decarbonisation discourse shows that the actors
understand the need for transformation, the challenges and rather engage in the dis-
course to communicate the conditions to enable industry decarbonisation. Thus, the
sentiment is generally positive, with none of the storylines judged to be delegitimising.
Instead, the storylines are legitimising the transformation of the regime, taking a stand
for specific policies and technology to be made use of. This is in line with the case study
on Upper Styria, Austria (Spiesberger, et al., 2022) which discovered that the dis-
course on decarbonising the (steel) industry does not question the necessity of the
transition, but how it can and should be implemented. A generally positive sentiment
was also discovered in the research on hydrogen by Ohlendorf, et al. (2023). Therefore,
similar results have been discovered in all three studies. The reason for this positive
sentiment may be that the actors have already accepted the need for transformation.
This may be a result of the policy context that has already clarified the need for trans-
formation. Especially relevant laws creating this decisive policy environment are the
Paris Agreement and the Climate Law decided for in Germany (WWF, 2019). As the
decade of 2020 to 2030 is expected to be accompanied with great reinvestments in
factories of the basic material industry, especially the industry actors may decide to
embrace the change and rather ask for the conditions under which they are willing to
transform (Agora Energiewende, 2020).

9.1.2 The Discursive Homogeneity

The next key finding of this research is that no framing struggles emerged nor a struc-
ture of diverse coalitions. Rather, one coalition may be defined. The discourse is
judged to be rather homogenous with most storylines dominating the discourse. This
is a rather atypical finding. Rosenbloom et al. (2016) also researched the transfor-
mation towards PV through the analytical perspective of discourse analysis. According
to the authors, innovation debates are in one sense about the prospects of particular
technologies but in a more fundamental sense they are about the appropriate alloca-
tion of policy support and external resources. Multiple struggles have been identified
in their research. Markard et al. (2021) analyzed the coal phase-out in Germany. Also,
here specific struggles for legitimacy were identified. Other than in these just men-
tioned examples. An explanation for the discursive homogeneity in this case study may
be the level of analysis applied. The policy context has already decided for the trans-
formation from the current industry regime to a decarbonised regime. This higher pol-
icy context may be the ideational level covered by this thesis. There may rather be
struggles for more practical transition paths. Research that is supporting this
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hypothesis is the research by Ohlendorf, N., et al. (2023) in which the German dis-
course on hydrogen implementation has been analyzed. In the research by Ohlendorf,
N,, et al. conflicts arose. While policymakers highlighted economic opportunities and
role for climate change mitigation, especially NGOs argued that hydrogen is expensive,
inefficient, and overestimated in its potential. Thus, on a different analytical level con-
flicts and coalitions may emerge.

The discursive homogeneity may additionally be explained by the type of actors that
have been covered. Actors which have been of great relevance in shaping the discourse
over the period analyzed are industry actors: Wirtschaftsvereinigung Stahl, VDZ, VIK;
the Federal Ministry for Economic Affairs and Climate Action (BMWK) and Federal
Environmental Agency (Umweltbundesamt); the parties Biindnis 9o/Die Griinen,
SPD, CDU/CSU; the trade unions: German Federation of Trade Unions (Deutscher
Gewerkschaftsbund), IGBCE and the scientific institutes and think tanks Agora and
Wuppertal Institute Prognos; as well as the intermediary KEI Cottbus. Even though all
actors engaged in the discourse were aimed to be covered, the medium analyzed was
online accessible documents. This may lead to the exclusion of some actors who may
primarily engage in the discourse through other media.

Moreover, may the actors be political or technological elites as the public may not be
aware of the topic. As listed in the previous paragraph the actors engaged are the in-
dustry actors, federal ministries, political parties, scientific institutes, intermediaries,
and trade unions. Trade unions may be understood to be closest in representing the
public. NGOs are not part of actors’ greatly contributing to this debate. Also, in the
case study on Upper Styria, Austria (Spiesberger, et al., 2022) the discourse is identi-
fied to be in line with expert debates. Especially political statements were identified to
be comparable to the statements of industry actors or economic experts. Geels and
Verhees (2011) point out that a hegemonic discourse is often articulated by technical
and political elites. According to Hajer and Wagenaar (2003), it is the stabilised posi-
tion of the elite that results in a hegemonic discourse about policy issues. As a result
of the discourse being dominated by the elite, certain groups whose lives will be af-
fected by the decisions are marginalised. This is why it is important to capture the
marginalised groups’ engagement in discourses. Hajer and Wagenaar contest that in
some cases, enlightened administrators may be able to avoid this discursive domi-
nance (2003, p.28). Thus, a reason for the discursive homogeneity may be most of the
actors to be classified as technical and political elites.

Supporting the hypothesis that certain actors’ discursive contributions may not have
been extensively covered is the research on “Populist far right discursive-institutional
tactics in European regional decarbonisation” (Yazar, Haarstad, 2023). While these
researchers identified 15 documents for analysis for the AfD, only one document was
discovered with a focus on industry decarbonisation in Germany for this research pro-
ject. The findings can be taken as an indication, while not being fully applicable for
comparison as their research focus seems to have been on extractive-industries instead
of the basic material industry’s decarbonisation. Additionally, the reason why the re-
searcher has found more information on this actor may not only be because of the type
of medium analyzed, as the research by Yazar, M. and Haarstad, H. (2023) covered
comprehensive academic literature and a corpus of issue-specific policy documents,
but mainly because of the regional instead of national focus. The research on regional
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level discovered discursive strategies by this party to delegitimise decarbonisation,
while on a national level only general disagreement was discovered. Resultingly, a rea-
son to not have extensively covered specific actor groups may be a result of these actor
groups communicating on a different level than the national level analyzed in this re-
search.

9.1.3 The Dominant Storylines

Another key finding to be discussed is that the dominant storylines have not been
changing significantly over the four electoral periods. With five identified storylines
being in the top 10 of most used storylines in the first electoral period and still being
part of the top 10 in the last electoral period, the question emerges why the discourse
has been comparably stable in content. These five dominant storylines are Needed,
Challenge, International, Meet Energy Demand and Resource Use. Content wise the
identified storylines are resembling the key topics identified in the case study on Upper
Styria (Spiesberger., et al., 2022). In that case study the content is identified to revolve
around the Regional, International & Global Competition. While in the German case
study the regional level is not dived into, it is especially the international/global com-
petition that is addressed through the storyline of International. Neither the case
study on Upper Styria (Spiesberger, et al., 2022) nor the research on the discursive
strategy of the AfD (Yazar, Haarstad, 2023) captured changes in discourse over time.
My unproven hypothesis is that the needs and challenges which are communicated
through these storylines have already been known for long. The specific struggles for
which technologies and policies to implement may happen at another analytical level.
Furthermore, the period analyzed spans over about 11 years which may be another
reason for the storylines to maintain the same, while the discourse increases in com-
plexity with new storylines and actors joining. These hypotheses are subject to future
research.

Over the four electoral periods some additional storylines to those just presented have
been identified to be of dominance. These are the storylines Financial Support, Em-
ployment Security, Industry Strengthening and Energy Adaptation. Also, for this
finding no research for comparison has been identified. My hypothesis is that story-
lines have become more specific over the years regarding actors’ demands, while the
social dimension is being addressed through the storyline of Employment Security
which has been less prioritised before. This hypothesis is subject to future research.
The priority within the discourse stays within the technological and economic dimen-
sion. This focus was also discovered in the case study of Upper Styria, Austria (Spies-
berger, et al., 2022). The researchers explained the phenomenon based on the close
connection of the discourse to expert debates on emerging technologies (Spiesberger,
M, et al., 2022, p.61).
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9.2

9.21

Reflection on the Conducted Research

Limitations

To start the reflection of the conducted research the limitations are presented.
Thereby, I present the obstacles encountered which are directly relevant to achieve my
research aim.

Limitation Storyline Formation

A limitation to this research is the approach to storyline formation. Two coding rounds
were gone through, with the second round evolving around the regrouping of the pre-
vious codes into storylines. Resultingly, some storylines are aggregating a larger num-
ber of narratives than other storylines. If a larger number of narratives are grouped
under a storyline, the storylines chance to be made use of by actors may increase. As a
result, certain storylines may appear to be especially relevant, for example in the top
10 ranking, also because they aggregate many narratives. Nevertheless, to counter over
representation in the second coding round, also here each storyline was coded only
once per document. A second limitation concerning narratives and storyline formation
is that these storylines have been decided on by one researcher. Having worked on
establishing the narratives and storylines in collaboration with another researcher
may have led to different, less biased storyline formation. However, to counter my own
bias, I engaged in expert interviews and discussed my narratives and storylines with
colleagues and my two supervisors.

Corpus Creation

During the corpus creation process it became apparent that the google search did not
show all documents from actors relevant for this research. This limitation was ad-
dressed by additionally going on some actors’ websites searching for additional infor-
mation. An advantage from searching via google search is that additionally relevant
actors may be shown and are potentially added to the research scope.

To be considered in the representation of media actors is that those were included by
which enough documents were accessible. Nevertheless, not all media actors’ publica-
tions were accessible. First, articles were accessed over google search, which was then
adapted to searching for more content on Lexis Nexis. Lexis Nexis did not enable a
better access to all actors (e.g., FAZ).

Target Group

Alimitation is found in the apparent focus on elite actors in this research. Certain actor
groups were not well represented in this research. An indication for possible under
representation of positions was shown by the availability insights on an actor in the
research on the discursive strategies of the AfD on a regional level focusing on the ex-
tractive industries’ decarbonisation (Yazar, Haarstad, 2023). The result may thus de-
pend on the chosen focus on national level and topic of industry decarbonisation. The
hypothesis for the focus on elite actors to be a result of the level of analysis on the
industry decarbonisation in general has been mentioned also in the case study on Up-
per Styria (Spiesberger, et al., 2022).
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Time Limit

A general limitation of this thesis process is given through the time limit applied. Re-
sultingly, the scope in actors and documents analyzed needed to be adapted. Moreo-
ver, would it make sense to read twice through the entire corpus to ensure all relevant
passages are coded, especially as some codes were added later in the process. New
codes were added via search for related terms, e.g., when taking up ETS as a code the
entire corpus was searched for ETS. Nevertheless, some codes may resultingly be un-
derrepresented, as well as some documents read in the beginning may be coded with
less codes.

9.2.2 Societal Relevance

With this thesis an understanding was generated that the most used storylines in the
discourse are of positive sentiment. With an evaluation on the storylines that are most
used by the actors, general policy recommendations can be derived to ensure the con-
tent of these actors. Actors working with a multitude of the represented actors may
obtain valuable insight that the actors e greatly agree in storylines used and further
understand which storylines lead to agreement. The discourse is astonishingly homog-
enous and has been homogenous for the entirety of the time frame analyzed. The com-
munication of this insight may contribute to the feeling of certainty necessary for in-
vestors to invest in the key technologies needed for climate neutrality (Agora Ener-
giewende and Wuppertal Institute, 2019). Of societal relevance is furthermore that ac-
tors representing society are comparably underrepresented, as well as storylines on
societal impact or environmental impact (e.g., acceptance, biodiversity impact from
technology decisions) are currently underrepresented. This research may be under-
stood as a wakeup call to societal actors to become more engaged to represent their
needs, as well as a wakeup call to political decision makers to emphasise engaging with
societal actors. Finally, this research is contributing to the theoretical understanding
of how transformations are influenced by power structures. This is beneficial to society
when used by change agents to influence transformation to stay within the safe and
just space for humanity as proclaimed by Kate Raworth in her Doughnut Economy
theory (Raworth, K., 2017).

9.2.3 Future Research

I first present additional research that can be conducted on the identified data set,
followed by research that may be relevant to further explore the topic from a method-
ological and theoretical point of view.

Further Use of the Data Set

With 18 out of 27 storylines being used by 56% of actors a high network density is
expected. This calculation may be investigated in future research. The density may
range from 0 to 1. = corresponding to networks with no relationships and 1 represent-
ing networks with all possible relationships (IBM, 2021). Such network density may
then be analyzed over a span of years showing the ideational congruence of the net-
works (Markard, et al., 2021, p. 325).
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Furthermore, could evaluations be conducted on each of the specific actors or specific
actor groups. By profiling the actors an understanding on what is important to them
in the transformation towards industry decarbonisation may be generated. A good un-
derstanding on concrete actors’ position may support the ability for collaboration be-
tween the actors.

Even though opposing coalitions did not emerge in this research, the data set could be
further analyzed through statistical software such as SPSS. Especially could be evalu-
ated whether storyline use correlates with other storyline uses, as well as whether there
may be correlations based on specific actor type with the use of certain storyline use.

Methodological Explorations

From a methodological point of view, it would be interesting to use natural language
processing techniques, such as Topic Modeling in Python, as an alternative approach
to identify storylines. Topic modeling allows the uncovering of hidden structure in a
corpus of documents. Especially the function of dimension reduction may be relevant
to use (Kapadia, 2019).

Moreover, could lower analytical levels be addressed as done in the research on hydro-
gen (Ohlendorf, et al., 2023). Specific arrangement of policy designs may be analyzed
for example. They may be concerning the financial support of the industry or also the
specific understanding of how to transform the industry in a just way. Nevertheless,
researching these struggles concerning specific arrangements may be difficult as the
number of actors involved in these practical discourses are expected to be on a higher
expert level. The challenge may regard defining the medium of analysis. It may be an
option to analyze governmental working papers, as well as recording and coding dis-
cussions when being granted access to them. The assumption is for these conversa-
tions to be for now primarily happening behind closed doors.

Such a lower analytical level could also be beneficial to study political perspectives
from the groups which are “marginalised effectively” by the elite (Hajer and Wagenaar,
2003, p.28). These groups may contest the hegemonic discourse by engaging in fram-
ing struggles over specific issues. They may make use of non-institutionalised action
such as protest marches and petitions to exert pressure (Geels, Verhees, 2011). Next to
addressing a different analytical level, for these groups’ analysis a different medium of
analysis such as leaflets, petitions or communication on Twitter may be chosen. An-
other underrepresented group, due to the scope of this research, are the corporations
involved in the basic material industry. Further research could address this lack of in-
sight on this actor group.

For future research case studies should be conducted in different countries for com-
parison. It may be of relevance to analyze the discourse on a lower conceptual analyt-
ical level, for example on national policy mixes advocated for. By generating these case
studies national specificities could become apparent and inspiration for other cases
may be deducted, such as policy instruments to be use for decarbonisation.

As presented in the study “Populist far right discursive-institutional tactics in Euro-
pean regional decarbonisation” (Yazar, M., Haarstad, H., 2023) which analyzed the
discursive tactics of the right parties on a regional level and with a focus on extractive-
industries, an indication is provided that another level than the national level may
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yield more insights into specific actor groups. In comparison, the researchers identi-
fied 15 documents to analyze the AfD’s discursive strategy (Yazar, M., Haarstad, H.,
2023), while I only identified one document in which the AfD discussed the industry
decarbonisation on a national level.

From this research a focus in the discourse on economic and technical conditions for
the industry decarbonisation emerged. Social and environmental conditions were
barely touched upon. It may be of scientific interest to further analyze social topics,
such as acceptance, climate justice regarding the industry decarbonisation, as well as
environmental impact caused by economic and technical developments which focus
on industry decarbonisation while barely if only considering other planetary bounda-
ries to be protected.

Theoretical Explorations

As pointed out already in the beginning of this research, discourse institutionalisation
is the other key concept suggested by Hajer (2006) to analyze discursive power and
dominance. During this research the institutionalisation of the discourse was briefly
touched upon in the findings chapter. Indications has been provided, that discourse
institutionalisation is taking place while additional research on discourse institution-
alisation could further dive into the laws that are being passed and whether and which
storylines identified in this research already are being adopted in these laws.

Concerning theory analyzed in this research project the focus lay on storylines’ power
and dominance in shaping the discourse. What was not identified in this research is
how certain actors make use of specific storylines to exercise specific power and dom-
inance. Similarly, as done in the research on the discursive tactics of the AfD (Yazar,
Haarstad, 2023), research on actors’ tactics to use storylines for shaping the decarbon-
isation discourse may be further built upon.

In the book “Deliberative Policy Analysis — Understanding Governance in the Network
Society” edited by Hajer, M. A. and Wagenaar, H (2003), a chapter was contributed by
Gottweis in which he elaborates on discourse hegemony. Discursive hegemony is ex-
pected to be established once a regime has been restabilised (Gottweis,2003, p.260).
In the context of this research project, hegemony is indicated through the homogeneity
in the discourse to be established during the transition itself. Further research may
dive into the understanding of how the homogeneity may come about in a discourse
on transition pathways and its impact on the transition pathways.

As already pointed out by Rosenbloom et al. (2016, p.1286) “the way in which the
landscape is endogenised [...] is an important part of transitions that merits further
attention”. This understanding has been further elaborated on by Hermwille (2016),
integrating the role of narratives in the MLP framework. I question whether it is only
the discursive legitimisation and delegitimisation which is enabling the transition
from one regime to another, and if not, how other factors contribute to the transi-
tions. Future research may study factors which may explain why actors are not
“walking the talk”, such as stress, dependencies and uncertainties which had been
addressed in the Upper Styria case study (Spiesberger, et al., 2022) which may lead
to change or resistance to change.
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10

Conclusion

The main research question of this thesis addresses how the discourse on industry de-
carbonisation is structured by discursive power and dominance. Other than expected,
no coalitions have emerged in the discourse on industry decarbonisation over the en-
tire researched period. In connection to this finding no struggles for power and domi-
nance have been discovered. One coalition can be defined which compromises each of
the actors, with some actors being more and some being less engaged. Out of 27 story-
lines, 18 are dominating the discourse as they are shared by 56% of actors. Also, over
the period analyzed the most used storylines barely changed. Five storylines being in
the top 10 of most used storylines in the first electoral period were still part of the top
10 in the last electoral period: Needed, Challenge, International, Meet Energy De-
mand and Resource Use. Therefore, the discourse can be judged to be highly homoge-
neous. The general sentiment is positive with most storylines being of either economic
or technological nature. Actors (except for the AfD) agree with the need for industry
decarbonisation and see the challenges. Their focus is on storylines to advocate for the
conditions enabling the transformation. The discourse on industry decarbonisation
becoming more complex over the time analyzed. More actors are being involved and
more storylines are being discussed. In line with this increase, an institutionalisation
of the industry decarbonisation has been indicated regarding laws, research, and in-
crease in documents discovered for analysis in this research.

Based on the findings one may expect transformation to be decided on and no further
obstacles to stand in its way. Nevertheless, the findings were put into the context of
the transformation and the literature discovered in the literature review. A hypothesis
is that the homogeneity of the discourse is a result of the analytical level. When re-
searching the transformation in related fields such as with a focus on hydrogen (Ohlen-
dorf, et al., 2023) or also at a regional level (Spiesberger, et al., 2022; Yazar, Haarstad,
2023) opposing storylines have been identified. Another possible explanation for the
homogeneous discourse structure may result from the type of medium analyzed. By
having used google search and Lexis Nexis, different types of documents, news and
website articles were analyzed. The discourse delegitimising the decarbonisation may
be discussed on a different medium. Connected with the choice of medium another
hypothesis is that the homogeneity in discourse may be a result of some actors not
having been covered or only partially. Many of the actors analyzed may be judged to
be part of the elite. According to Hajer and Wagenaar (2003), it is the stabilised posi-
tion of the elite that results in a hegemonic discourse about concrete policy issues. As
a result, certain groups whose lives will be affected by the elite’s decisions may be mar-
ginalised.

Thus, certain implications can be derived from this research. Those actors who are
engaging with other actors may be well informed to know that at the higher analytical
level, actors are likely to share their storylines. This may lead to better cooperation for
industry decarbonisation. The finding that the certain groups and interests are cur-
rently underrepresented in the discourse may come as a concern to those who and
who’s interests are underrepresented. In table 7, recommendations are provided to
each of the actors analyzed on how to address the implications derived from this re-
search.
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Table 7: Recommendations

Policy Makers

Policy makers should ensure a policy mix that enables actors to be part of the
transformation. They should take into consideration those actors which have currently
been underrepresented in the discourse on industry decarbonization while likely being
impacted by the industry’s development. Concretely, policy makers should take into
consideration transparent communication on industry decarbonization processes
especially to actors such as NGOs and other society. The ability should be provided to
everyone to be well informed and thereby to advocate for their interests. Moreover,
should policy makers pay attention to inviting and empowering actors to share their
demands on the social and environmental aspects to be considered for the industry
decarbonization. This is important as these aspects are currently underrepresented.

Scientists

Scientists engaged in the industry decarbonization should consider attributing their
research on generating more knowledge on the industry decarbonization as
elaborated on in the future research paragraph following the limitations paragraph.

Intermediaries

It is intermediaries which provide a platform for the connection of various actor
groups. The facilitation of knowledge exchange and opinion exchange may be
perceived as already having been fruitful in the sense that much common ground
seems to exist already in the discourse on industry decarbonization between the
different actors. Paying attention to power structures and emphasizing the
empowerment of actors and ideas which have currently been less voiced is a key
recommendation to this actor group.

Industry
Actors

The next actor group for whom recommendations are formulated based on this
research are industry actors. Similarly, as formulated regarding policy makers, industry
actors should consider the influence of their actions contributing to the industry
decarbonization to also be of social and environmental influence. They should enable
marginalized groups and topics of interests to be included in decision-making
processes and provide transparency on their actions to influence industry
decarbonization for structures of power and dominance to be manageable in
democratic manners.

Trade Unions

Trade unions are as of now the strongest representatives for civil society in the
discourse on industry decarbonization. They may consider collaborating with other
representatives of civil society such as NGOs to increase the power and dominance of
storylines addressing social and environmental concerns within the discourse on
industry decarbonization. Moreover, can they pass on valuable information obtained
by being in closer connection to industry actors to NGOs to support their education
on the industry decarbonization processes.

NGOs

As has been seen in this discourse analysis, NGOs are not much engaged in the
industry decarbonization discourse in Germany. A recommendation to them is to
become more engaged to ensure interests, which may currently be underrepresented
to be better represented in the future. Knowing that for NGOs resources may be
scarcer than for other actors, strategic partnerships, as for example with trade unions
may be a good approach to increase their influence.

With this research the first analysis of the industry decarbonisation discourse in Ger-
many has been conducted. Based on the increase of research being conducted, laws
being passed, and number of documents discovered for analysis on industry decarbon-
isation, can be argued that the emergence of the discourse has been discovered in this
research to be around 2017. By providing into the storylines, their frequency, the per-
centage of actors using them, the actors engaged in the discourse and the discovery of
a high degree of homogeneity in the discourse, the problem of a lack of systematic
analysis on German industry decarbonisation discourse was addressed. Discovering a
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discourse without clear framing struggles is very rare, as can be seen in the literature
review. While in the literature review research on the engagement of the AfD on the
regional industry decarbonisation discourse with a focus on extractive-industries was
discovered (Yazar, Haarstad, 2023), a case study on regional steel decarbonisation dis-
course in Austria (Spiesberger, et al., 2022) was provided and research on German
discourse on the hydrogen use (Ohlendorf, et al., 2023) was discovered, this is the first
research of its kind addressing the issue at this analytical level and on national level.
With this research a base for further comparison of other case studies is provided and
a data base was generated which can be further analyzed.
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13 Appendix

13.1  Appendix A — Actor Base
In table 8, the overview on the actors analyzed in this thesis are

presented.

Table 8: Overview on Actors

Actor Group
Associations

| Sub-Group
Cross-Industry
Associations

| Actor
Bundesverband der Deutschen Industrien (BDI)/
Federation of German Industries

Verband der Industriellen Energie- und
Kraftwirtschaft (VIK)/ Association of the Industrial
Energy and Power Industry

Steel Association

Wirtschaftsvereinigung Stahl

Chemical Association

Verband der Chemischen Industrie (VCl)

Cement Association

Verrein Deutscher Zementwerke (VDZ)

Trade Unions

Cross-Industry Trade
Union

Deutscher Gewerkschaftsbund (DGB)

Steel Trade Union

IG Metall

Mining, Chemicals,
Energy Trade Union

IG BCE

Relevant Ministry

Economic Affairs and
Climate Action

Bundesministerium fir Wirtschaft und
Klimaschutz (BMWK)

Subordinate
Agencies

Environmental Agency

Umweltministerium

Energy Agency

Deutsche Energie Agentur (DENA)

environment, and
relations between
countries in the
industrialized north and
underdeveloped south

Political Parties Social Democrats SPD
Christian Democrats CDU/CSU
Greens Bindnis 90/Die Griinen
Free Democrats FDP
Right-Wing Populists AfD
Lefts Die Linke
NGOs NGO for wilderness WWF
preservation and the
reduction of human
impact on the
environment
NGO for trade, the Germanwatch

Scientific Institutes

Research on the

emergence and impact of
innovations

Fraunhofer ISI
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Research on the building
principles, strategies, and

. instruments for
| transitions to sustainable
: development

Wuppertal Institute

Think Tanks

Supporting the energy
transition

Agora Energiewende

Research on society,
politics and economics

Prognos

Intermediaries

For a climate-neutral
industrial future. Impetus
for NRW and beyond

In4Climate

Competence Centre on
climate change mitigation
in energy-intensive
industries

KEI Cottbus

Media

Unternehmen, Finanzen,
Politik und Technik

Handelsblatt

Politik, Wirtschaft,
Finanzen...

Welt
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13.2

Appendix B — Corpus Calculation

To identify how great the corpus may be a calculation including various estimates is
set up. About three weeks are estimated in this research process to be fully devoted to
reading and coding. A week is made up of 40 working hours, resulting in 120h in total.
Reading one page of about 500 words is estimated to take about five minutes
(MindTools, n.d.). An unexperienced estimate is made that coding might take another
generous 15minutes per page. In one hour thus three pages might be read and coded.
Therefore, in 120h an estimate of 360 pages can be read and coded.

This would in practice come down to, if 30 actors were to be identified, for each actor
would be allowed to read and code about 12 pages (360 divided by 30). This calculation
is intended for the purpose of getting a feeling on the corpus extent. This insight will
be managed flexibly: if some actors will be understood to be more relevant, more pages
may be read from them, while less pages will be read from those actors understood to
have less relevance.
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13.3 Appendix C — Storylines and Narratives

Table 9: Overview on Storylines and Narratives

Table 9 shows the complete overview of storylines with the narratives that have been
grouped under them.

Storyline: NEEDED - Industry decarbonization is needed for society to thrive
Narrative Explanation

Larger Socio-Ecological Transformation The industry decarbonization is needed to enable
the larger socio-ecological transformation
towards climate neutrality

Wealth Sustainability Sustainability (/climate neutrality) is needed to
ensure wealth

Needed to be Competitive Industry decarbonization is needed to be
competitive with other economies

Needed for Jobs Industry decarbonization is needed to ensure jobs
in the future

Economic Growth Industry decarbonization leads/will lead to
economic growth

Economic Thriving Industry decarbonization leads/will lead to the

development of new markets, innovative
products and use, new jobs, modernization

Storyline: INDUSTRY ROLE - A strong industry is vital for the German society to be

prosperous

Narrative Explanation

Employment Industry is needed in Germany to ensure
employment

Wealth Industry (Primary) Industry is needed in Germany to
ensure wealth

Storyline: CHALLENGE— Challenges need to be faced for the industry to become decarbonized.
Narrative Explanation

Feasible if Competitive Industry decarbonization is challenging and
feasible only if competitive with other economies,
leading to economic growth

Feasible if Addressed Early On Industry decarbonization is challenging and
feasible only if addressed early on

Speed Up Industry decarbonization is challenging and needs
to be sped up

Primary Industry The larger socio-ecological decarbonization is
impossible without the primary industry

Technological Change The technological change needed to decarbonize

the industry is challenging
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Storyline: INTERNATIONAL- The government needs to ensure an international level playing

field and not decarbonize Germany in isolation

Narrative Explanation

European Collaboration for Resilience Strong collaboration is necessary to create
economic resilience needed for the transition

Pressure on European Level The government should put pressure on the
European level to enable good policy mixes for
industrial transformation

Free Trade Agreements Free Trade Agreements must be strengthened
Climate Club A climate club is necessary
Sustainability Disadvantage Policy mixes to enable sustainability shall not

lead to competitive disadvantage for Germany
vis-a-vis other countries (including effect of ETS)

Avoid Migration Industry migration must be avoided

Supply Security Supply security and independence needs to be
ensured

Value Generation Value generation needs to be ensured in
Germany

Carbon Leakage Industry migration needs to be avoided as a result
of carbon leakage

Lower Standards’ Advantage Good policy mixes should avoid business

opportunities to migrate to businesses/countries
that have lower sustainability and social

standards
Carbon Leakage Sustainability Impact Migration of businesses due to carbon leakage
may lead to higher C02 emissions globally
Trade Protection Mechanisms Policy mix should include Trade/Carbon-Leakage
Protection Mechanisms (e.g., CBAM)
Insufficient TPM Trade Protection Mechanisms are insufficient to

avoid loss in competitiveness

Storyline: SUPPORT OTHER COUNTRIES— Germany needs to support other countries in the
decarbonization process

Storyline: INDUSTRY STRENGTHENING - The industry decarbonization needs to be
strengthened through an attractive, well managed policy mix

Narrative Explanation

Industry Strengthening The industry transformation needs to be
strengthened through an attractive policy mix.

Policy Mix Coordination Policy Mixes need to be well coordinated

between and within the different sectors and
governance levels — EU, national, international
WTO conformity
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Storyline: MARKET - The competitiveness of the decarbonized industry needs to be

ensured through policy strengthening the market position

Narrative Explanation

Green Lead Market The government should create/support a market
- merge with Labels/Certificates and Public for climate-neutral products (including green
Procurement procurement and labels/certificates

Carbon Contracts The state should enter contracts with companies

for the climate-friendly production of goods (e.g.,
Carbon Contracts for Difference CCfD)
(Klimaschutzvertrage)

Storyline: FINANCIAL SUPPORT - The government/public should provide financial support

to decarbonize the industry

Narrative Explanation

Financial Support The government/public should provide financial
- merge with: Investment Stimulation (and support for the decarbonization of the industry
Security for

Investment?)

Financial Exemption Financial exemption from taxes, levies and

surcharges should be provided to support certain
developments (in example power-to-gas plants)

Incentives Wanted behavior should be incentivized (e.g.,
providing credits for emissions saved)

Subsidies Policy mix should include subsidies

Fund Funds must be created to provide financial
support

Technological Development The development of (additional) technologies

needs to be supported

Storyline: ETS — The policy mix should include ETS

Storyline: REGIONAL SUPPORT — Special attention should be put on the support of regions most
affected by change

Storyline: SME SUPPORT - Special attention should be put on the support of SMEs (KMUs in
German, including Mittelstand)

Storyline: new storyline on focusing on the large companies that are responsible for the
largest share of emissions?
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Storyline: BARRIERS AND DISINCENTIVES REMOVAL - Barriers and disincentives of all sorts in

the way of the transition need to be removed

Narrative Explanation

Legal Barriers Legal barriers in the way of industry
decarbonization need to be removed (e.g.,
changing from one energy supply to another
flexibly)

Reduced Bureaucracy The planning, approval and funding procedures
need to be speeded up

Storyline: SUSTAINABILITY STANDARDS — Ambitious sustainability standards and laws need to be
ensured to reach climate neutrality

Storyline: GERMANY TECHNOLOGY LEADER - Germany should take up the role of a
technology leader in the decarbonization of the industry

Narrative Explanation

Germany Technology Leader Germany (/EU) should take up the role to be a
technological leader in the industry
transformation

Storyline: COLLABORATION - In order for industry decarbonization to be successful

collaboration between different actors is key
Narrative Explanation

Communication for Collaboration In order to become climate neutral/decarbonize
many actors need to collaborate. Therefore, an
emphasis should be on communication
Dialogue Society A dialogue with society is needed on industry
decarbonization

Storyline: RESOURCE USE - Contributing to the industry decarbonization is the use of

resources in sparingly manners in systems of circularity (ranging from recycling to full circle
circular economy)

Narrative Explanation

Resource Use Reduction Resource use needs to be reduced

Resource Use Efficiency Resource use needs to become more efficient

Circular Economy Considered Industry decarbonization should be implemented
in consideration of a Circular Economy

Circular Economy Cooperation XX merge with For the Circular Economy to be implementable

cooperation sector and actor spanning cooperation is needed
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Storyline: ENERGY ADAPTATION - Contributing to the industry needs to adapt to energy

availability
Narrative Explanation
Energy Efficiency Energy efficiency should be increased

Energy Flexibility

The coordination and use of energy needs to be
flexible based on available sources.

Storyline: MEET ENERGY DEMAND - The government needs to ensure that the industry’s

energy demand is met with renewable energies

Narrative

Explanation

Competitive Energy Pricing

Renewable energy should be affordable, as or less
expensive than in other economies

Energy Quantity

Renewable energy should be available in the
quantities needed

Energy Security

Germany should be energy secure
(Versorgungssicherheit der Energie), including to
become independent from countries which act
politically incorrectly from the German
perspective

Energy Import

Energy will be needed to be imported to meet
energy demand

Industry Prioritization

The primary industry should be prioritized over
other industries in the ensuring of energy supply

Infrastructure

Required infrastructure should be made available
in time

Energy Storage System

Energy storage systems need to be made
available

Green Electricity

Electricity generated from renewable energies
should be used in the industry transformation

Green Hydrogen

Hydrogen generated from renewable energies
should be used in the industry transformation

Alternative Hydrogen Sources

Alternative hydrogen sources may be used

Storyline: HYDROGEN NEEDED - The use of hyd

ogen is needed in the decarbonization process

Narrative

Explanation

Hydrogen Steel

Hydrogen should be applied in the steel industry

Hydrogen Chemistry

Hydrogen should be applied in the chemical
industry

Hydrogen Cement

Hydrogen should be applied in the cement
industry
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Storyline: CCS/CCU - Carbon capture and utilization technology will be necessary to reach

industry decarbonization

Narrative Explanation

CCS Needed The use of CCS is needed in the decarbonization
process

CCS Unavoidable Emissions CCS should generally not be used. Only exception
if there are “unavoidable emissions”

CCS Control CCS/CCZ may only be used to the condition that it
is strictly controlled by the government

CCS Steel CCS should be applied in the steel industry

CCS Chemistry CCS should be applied in the chemical industry

CCS Cement CCS should be applied in the cement industry

CCU Needed The use of CCU is needed in the decarbonization
process

CCU Steel CCU should be applied in the steel industry

CCU Chemistry CCU should be applied in the chemical industry

CCU Cement CCU should be applied in the cement industry

Storyline: SYNFUELS - The use of synfuels is needed in the decarbonization process
Storyline: BIOMASS - The use of biomass is needed in the decarbonization process

Storvline: DIGITALIZATION - Digitalization can be a key enabler for industry decarbonization

Storyline: EMPLOYMENT SECURITY - Fair, good quality employment should be ensured in

Germany

Narrative Explanation

Role Employment Well skilled and motivated workers are needed to
ensure the transformation

Location The employment location needs to be ensured

Fair Pay Fair pay needs to be ensured for the employees
of the industry

Ensure Retraining Retraining employees should be ensured in case
of industry migration

Employment Quality Employment quality needs to be ensured

Storyline: SOCIETAL CHANGE - Society will need to change in many ways

Narrative Explanation

Mindset Change A large societal change in mindset is needed

Action Change A large societal change in actions is needed
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Storyline: ACCEPTANCE RELEVANCE - Societal acceptance is relevant for the decarbonization of

the industry
Narrative Explanation
Acceptance Changes Society will need to accept changes in e.g.,

mindset, action, environment as a result of
industry decarbonization

Acceptance Price Increase Society will need to accept potential price
increases as a result of industry decarbonization
Acceptance Political Financial Support Society will accept political financial support

provided to industrial corporations to
decarbonize

Storyline: JUSTICE - Social justice and fairness need to be ensured in the industry

decarbonization

Narrative Explanation

Burdens Distribution The burdens coming from the socio-ecological
transformation need to be fairly/justly distributed

Gains Distribution The gains coming from the socio-ecological
transformation need to be fairly/justly distributed

Demands Tied to Offers Public co-financing of the industry

decarbonization should be tied to demands such
as of societal participation in decision making
process, employment quality, job retraining, etc.
Economic Democratization Economy democratization is needed to transform
the industry in a socially just way (e.g., increase in
social participation in decision making)

Political Democratization Political democratization is needed to transform
the industry in a socially just way (e.g., increase in
social participation in decision making)

Deleted as mentioned less than five times:

Sufficiency, Sustainability Sensibility, Speed Policy Mix, Geographical Disadvantage,
Electricity Based Energy System, Renewables Pull, Economical/Ecological/Techno-
logical Sensibility, Hydrogen Acceptance Direct/Indirect, CCS Acceptance Direct/In-
direct, Full industry migration, ... Democratisation, Renewables Pull, Electricity-
Based Energy System, Alternative Hydrogen Until, Alternative Hydrogen Control,
Natural Carbon Sinks, Industry Role Acceptance, Entrepreneurial Freedom, Free
ETS, Provide Plan, Financial Sector Democratisation, No Hard-Phase Out, Natural
Gas Transition Technology
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13.4

Appendix D — Positionality

The term positionality both describes the researcher’s world view and the position
adopted about a research task and its social and political context (Foote & Bartell, 2011,
Savin-Baden & Major, 2013 and Rowe, 2014). I provide a reflection on positionality to
increase reliability. My positionality influences both what I choose to investigate
(Malterud, 2001; Grix, 2019), how I conduct research, its outcomes, and results (Rowe,
2014). To identify my positionality, I first locate myself about the subject. I am a stu-
dent with a bachelor’s degree in international development management, with a strong
ambition in my master studies on Environment and Society Studies to obtain a more
conceptual and analytical understanding on economic and political system change.
During the COVID19-pandemic I moved back to my hometown Gelsenkirchen, in the
industry-heavy Ruhr Area in Germany. Writing this sub-chapter on positionality is a
result of my positionality already. My positionality may lead to a positivity and opti-
mism bias in this research and the focus on solutions to be supported. This is why it
was important to me to obtain feedback on my codebook and coding process to reduce
personal bias. Furthermore, do I have great ambitions to continue after this master
with a PhD in the field of industry decarbonisation. This may influence the elaborate-
ness of this research project. Secondly, the positionality requires locating oneself about
the participants. I view myself as a change agent, a researcher involved in transform-
ative research, contributing to knowledge aiming to stimulate a transformation that is
necessary for our society to stay within planetary boundaries. My research is neces-
sarily influenced by me and the research context (Holmes, A. G. D., 2020).
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