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Abstract: EIMIs face the challenge of adapting to the Paris Agreement and the European Green Deal to achieve
carbon neutrality. This change is being driven by consumer interest in low-carbon products, regulatory
requirements from climate agreements and investors prioritizing sustainability. This pressure is pushing
companies to go beyond short-term financial gains and integrate sustainability into their business. The growing
awareness of the environmental impact of business models (BM) has fueled the development of Sustainable
Business Models (SBMs). This study aims to link the discussion on the role of SBMs in the drivers of
decarbonization, to improve the understanding of how the drivers can be integrated and enable new BMs for
EIMIs. Based on a structured literature review, semi-structured interviews were conducted in the EIMIs. The
study identifies BM-components that are influenced by these drivers and require sustainable business model
innovation (SBMI). The results show that decarbonization drivers have a significant impact on all BM
components. Experts emphasize the importance of collaborative approaches and cooperation throughout the
value chain. This research elaborates on the importance of systematic analysis to understand how companies
can effectively manage decarbonization drivers and suggests in-depth exploration within BM-research to
uncover potential SBM design options.
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1. Introduction

Energy-intensive manufacturing industries face the challenge of becoming climate-neutral in
line with the Paris Agreement and the European Green Deal [1-3]. The German government defines
the term decarbonization as the reduction of carbon dioxide emissions towards a carbon-free
economy [4]. The EIMI include the iron and steel industry, the chemical industry, the minerals and
materials industry (cement), and the metal industry. These industries produce materials and goods
essential to the European economy [5]. EIMI is a very carbon-intensive sector of the economy and is
the largest contributor to Germany’s industrial greenhouse gas (GHG emissions). Furthermore,
around 80 percent of GHG emissions in the German industrial sector and around 20 percent of total
German GHG emissions are caused by EIMI [6]. In addition to technical factors, economic factors
such as low profit margins, high capital requirements, and long facility life cycles contribute to the
complexity of reducing GHG emissions in the EIMI [7-9]. In recent decades, incremental efficiency
improvements have already allowed much of the low-hanging fruit for reducing GHG emissions in
these industries to be gathered. Further emission reductions to decarbonize the EIMI to mitigate
climate change and its consequences are possible but require a combination of solutions beyond
incremental efficiency improvements [1, 10]. According to [11], significant emission reduction
adjustments will be necessary in the coming years to fulfill new regulations, whereas there is not only
one solution [11].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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The growing interest of consumers towards the carbon footprint of their products, new
regulations resulting from political agreements on climate neutrality, and investors reorienting their
investment strategies towards sustainability are pushing companies to go beyond short-term
financial benefits and integrate sustainability holistically into their organizations and business logic
[12-14]. As conventional business activities have so far paid little attention to the aspects of
sustainability, interest in the connection between sustainability, business models (BM), and
innovation has risen sharply [15, 16]. The sustainable innovation process is promoted by new or
optimized technologies, customer demand, expansion of the positive corporate image, emerging new
markets for sustainable products, and markets that are more fragmented with fewer competitors [17-
21]. In addition to technological innovations, companies must also develop non-technological
innovations. This can include, for example, processes, organizational practices, services, and BMs
that proactively respond to changing conditions [22,23]. The growing awareness of the negative
environmental impact of conventional BMs has promoted the development of SBMs [24]. A BM is
defined as the logic of how organizations create, deliver, and sustain value while considering the
interests of various stakeholders, the environment and society. Accordingly, SBMs are instructions
that go beyond individual companies and technologies and focus on system-wide sustainability
changes [25-28]. The extent to which the industrial decarbonization of EIMI triggers SBMI has an
impact on the environment [5].

Although the importance of decarbonization of the EIMI has increased in research in recent
years, there is a lack of industry-specific research [29]. In addition, there is little research that takes
into account the combination of decarbonization and business models and examines the
interrelationships and correlations between them. Research activities on SBMs have intensified in
recent years, focusing on the different types of SBMs [22, 24, 30-32]. Most of the literature from BM
or sustainable business model research (BM research) has focused on establishing a circular economy
in the form of a circular business model as a solution [25, 33, 34]. The existing literature on industrial
decarbonization has acknowledged the importance of new BM and business model innovation (BMI)
in the context of sustainability, but does not systematically analyze when and how BMs need to adapt
to the different decarbonization pathways [5, 35]. Initial literature already highlights EIMI and
industrial decarbonization, but this focuses more on a generic perspective than on the detailed level
in terms of the business model component level (BM component) [10, 29, 31, 36]. Research points to
a need for research to understand the role of BMI in industrial decarbonization from the perspective
of industrial decarbonization research and BM research [5 29]. This can provide a better
understanding and conceptualization of the BM and its components for accelerating emissions
reduction.

The motivation of this analysis is to strengthen the understanding of the role of SBM in the
industrial decarbonization literature with business model theory and literature while opening up the
empirical field in the combination of the topics. A deeper understanding of this combination will
allow us to understand how decarbonization objectives can be integrated into BM and how they
enable new SBMs of EIMI. This paper aims to fill this research gap by answering the following
research question: Which BM components are influenced by the drivers of decarbonization targets in
EIMI companies and require SBMI? Based on the interviews with 22 industry experts and the
falsification of pre-established theses, the core findings were determined. According to this, the
drivers of the decarbonization targets (economic, political, and social) require a fundamental
transformation of the existing BMs and significantly influence almost all BM components. This study
contributes to theory and practice. It identifies the key challenges companies face when
decarbonization targets affect their BMs, and an SBMI is initiated to secure their competitiveness and
promote long-term growth.
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2. Materials and Methods

2.1. Study Design, Sample, and Setting

This research paper presents a study in two parts based on the collection of qualitative data
using semi-structured interviews. The study focused on industry-specific drivers and cross-industry
patterns. The first part of the study focused on the steel, cement, and chemical industries. The partial
results are published in [37]. In the second part, the scope was expanded to include the glass, paper,
and metals industries, as well as downstream stakeholders and consulting. As part of the deductive
research [38], a structured literature review was first carried out on the drivers of decarbonization
targets in the EIMI in Germany [39]. This forms the starting point for identifying and categorizing the
drivers of decarbonization targets that promote or inhibit SBMI. Orientation is based on the STEP
method [40], which analyses the macroeconomic environment of an object of investigation according
to socio-cultural, technological, economic, and political influencing factors, as these represent the
main drivers [41]. The microeconomic influencing factors of the categorization according to
Osterwalder and Pigneur are also covered below [42].

The theses address specific theses about the drivers and form the basis for the qualitative expert
interviews. The interviews were conducted with the aim of gaining an in-depth understanding of the
dynamic drivers. An interview guide included open-ended questions and served as a flexible
framework for data collection [43, 44]. The main questions of the interview are organized according
to driver clusters, which include political, economic, and social drivers. Furthermore, there are
introductory questions about the person and concluding questions about potential requirements for
a methodology. In addition, the questionnaire contains a brief initial situation and objectives as well
as relevant definitions of industrial decarbonization and business model theory, which were
provided to the experts before the interviews. An excerpt with exemplary questions in the five
sections is shown in Table 1.

Table 1. Excerpt from the interview questionnaire.

Categories in Sample questions for the categories of the questionnaire

questionnaire
Classification of the *  What position and area of responsibility do you hold in your
experts and current company?

situation of * How intensively have you already dealt with decarbonization?
decarbonization inthe | *= What problems is your company currently facing at the business
company model level?
Political drivers = Do you see a connection between current international and

national legislation to limit emissions and sustainable business
model innovation in companies?

* Do you see a connection between European emissions trading
and the outsourcing of production steps outside Europe?

= Does the complexity of the regulatory framework have an impact
on the willingness to innovate in your company?

Economic drivers * Do stakeholders such as investors, suppliers and customers pay
attention to the integration of sustainability criteria in the
business model?

*  Which criteria are particularly important to you in your supply
chain with regard to climate and environmental protection?

* How do you compete with other companies in your industry that
have already introduced sustainable innovations?

=  Which resources play a central role for your company in
achieving decarbonization goals?

Social drivers * To what extent do market trends and stakeholder expectations
shape your business model innovation?
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* To what extent do social values and debates influence strategic
decisions in your company?

Requirements for anew | = In your opinion, are the existing methods for BMI still applicable
methodology in view of the current trends and challenges?
= Please rank the following driver categories in order of
importance using numbers 1 through 3, where 1 is the most

important category, and 3 is the least important category.

2.2. Data Collection

The expert interviews were conducted from June 2023 to February 2024. The 45-60 minute semi-
structured interviews (via telephone or web-based platforms; teams) were conducted one-on-one in-
depth.

A qualitative approach to data collection was chosen, as the research area has not yet been
investigated much and experts from the field can provide up-to-date and detailed insights into the
research area. The interviews were audio-recorded and transcribed verbatim. After this, all data were
anonymized for reporting.

2.3. Study Sample

22 experts took part in the study. Most participants came from the EIMI (see Appendix A for
details). In addition, industry-wide insights were gathered through four interviews with experts from
associations and management consultancies. The experts reported on experiences within their
companies in the context of decarbonization, BMI, and company-specific transformation paths.
According to the experts, the economic driver is most important in the companies, while the social
driver is considered to the least important. 14 out of 21 companies indicated that their company
requires support in the sustainable transformation of their BM.

2.4. Data Analysis

The analysis process consists of coding the transcripts from the expert interviews as a starting
point, as well as the interpretation and falsification of the theses. The data analysis was carried out
by thematic analysis, in which the transcripts of the interviews were systematically analyzed using
specialized analysis software. The video recordings were converted into transcripts using f4x
software. The MAXQDA program was used to code the transcripts. The code system comprises three
main categories representing the three driver clusters, and the individual theses represent the
subcategories. The analysis was case-based. This means that the transcripts were processed
individually, one after the other. As part of the coding process, 518 coded elements were grouped
into three clusters. The thesis matrix (Figure 1) provides an overview of which expert stated on which
thesis.
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Figure 1. Expert contribution to the theses (T1 - T12).

The cross-case evaluation and validation or falsification of the 12 theses were then carried out in
line with Déring and Bortz and presented in 3.2 [45]. Paraphrased, anonymized sample quotes from
interviewees were selected for publication (see Table 3-5). This was then used to map the theses to
the BM components, whereby the Harveyball visualization was selected (Figure 2).
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Figure 2. Influence matrix of the drivers on the BM components.

2.5. Rigor and Trustworthiness

All interviews were coded by one researcher (F.M.), whereby a random sub-sample was coded
independently by an assistant, and the comparison took place afterwards. The coding framework
was designed based on the theses already established. The interview data was analyzed by a
researcher (F.M.) and checked by an assistant. Saturation of the sampling, data collection, and
analysis was ensured by dividing the study into two parts.

3. Results

3.1. Description of the Theses Derived from the Literature

Below, the theses are described in detail. They were clustered into political, economic, and social
theses and identify drivers of decarbonization targets in relation to SBMI.

Table 2. Overview of the thesis.

No. Thesis | Source
Political
1 The European Emissions Trading Scheme (ETS) in its current form [46-51]
exacerbates the carbon leakage problem and therefore represents an
obstacle for the SBML
2 National legislation incentivizes industrial companies to adapt their BM. | [10, 52-56]
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3 Political uncertainties in importing countries have a direct and indirect [57-61]
impact on companies, forcing them to adapt SBMI.
4 | The high complexity of the existing regulatory framework slows down the | [18, 62-64]
SBML
5 The lack of a regulatory framework does not incentivize companies to [11, 18, 63-
develop their SBM. 70]
Economical
6 A strategically sustainable (re)orientation increases the attractiveness of [10, 18, 19,
companies for investors. 58, 62, 72-74]
7 | European and international funding programs support the implementation | [53, 62, 75-
of climate protection-relevant measures in EIMIs. 79]
8 Analyzing the supply chain is essential for achieving decarbonization [29, 71, 81-
targets. 85]
9 The decarbonization targets pave the way for new competitors and [12, 58, 74,
strategic realignments of competing companies, thus inhibiting the 84, 86, 87, 89]
comprehensive SBML
10 New research networks and collaborations create incentives for SBMI. [29, 90-92]
11 A lack of resources in the form of time, finances, and human capital [75, 86, 93]
prevents companies from innovating BM to achieve decarbonization
targets.
Social
12 Changing social values are increasing the demand for more climate and [12,18,71,
environmentally friendly products. 73,74, 94, 95]

T1: The European Emissions Trading Scheme (ETS) in its current form exacerbates the carbon leakage problem
and therefore represents an obstacle to SBMI.

Outsourcing industrial companies to countries outside the emissions trading system (ETS) is
favored by the less stringent regulations regarding emission limits and penalties that prevail there
[46, 47]. Regulations such as the ETS significantly impact BM and can create a need for transformation
[41, 48]. The outsourcing of production steps in the course of BMI induces significant adjustments in
key activities and cost structures as well as in the network of business partners [49]. In addition, there
is a risk of increased imports of emission-intensive raw materials, semi-finished, or finished products
instead of domestic production. Due to the lack of import regulations that provide for emissions
regulation, imported products can be purchased at lower costs [47]. The ETS can thus hinder SBMI
by promoting BMI that are not sustainable. This will remain the case until instruments to prevent
carbon leakage, such as the border carbon adjustment mechanism (CBAM), are effectively
implemented [50, 51].

T2: National legislation incentivizes industrial companies to adapt their BM.

Political framework conditions, including legislative initiatives by the federal government, are
crucial for the development of BMI [10, 41, 52]. Furthermore, commitment at the political level is
essential for promoting SBMI, along with other factors. [53] The Federal Climate Protection Act,
which defines precise emission reduction targets for various economic sectors as well as sanction
mechanisms, is intended to encourage companies to develop SBM [54]. Based on this, companies
implement climate protection-relevant processes in their production facilities and evaluate the carbon
footprints of resources, products, and supply chains [55, 56]. This initiates an SBMI that integrates
key resources, partners, and activities and generates a differentiated value proposition for customer
segments.

T3: Political uncertainties in importing countries have a direct and indirect impact on companies, forcing them
to adapt SBMI.


https://doi.org/10.20944/preprints202404.1299.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 April 2024 d0i:10.20944/preprints202404.1299.v1

The stability of political systems both in countries where governments are based and in countries
where corporate goods are imported represents a political factor contributing to BMI [41, 57]. A BM
is significantly influenced by the surrounding competitive environment, including the presence of
substitute goods and the role of suppliers [58]. Imports from non-European countries often face
reliability issues and direct risks down the supply chain, which can lead to material shortages and
fluctuations in energy prices due to political instability [59]. The worldwide activities have
highlighted this dependency and led to short-term adjustments in national energy policy, which, in
turn, had a significant impact on the corporate landscape [60]. In addition, anticipating future
political developments in relevant countries is essential. Companies are required to rely more heavily
on domestic suppliers (key partners) or adapt internal processes (key activities) to minimize the risk
of supply disruptions [61].

T4: The high complexity of the existing regulatory framework slows down the SBMI.

The increasing number and complexity of regulatory requirements at the national or EU level
leads to an increased effort in fulfilling these regulations, thereby increasing compliance costs for
companies [18, 62]. Regulations, especially those relating to fees, taxes, and charges on electricity
consumption, can differ considerably depending on the industrial sector and are often characterized
by a high degree of complexity. For companies operating in different industries, it is, therefore,
essential to understand these complex regulatory requirements and to align strategic management
decisions in line with them [62-64]. This requires effective knowledge management within the
company and with partners [63]. Elements such as key partners, resources, and activities are
particularly affected by these requirements.

T5: The lack of a regulatory framework does not incentivize companies to develop their SBM.

The European Union has laid the foundation for the decarbonization of the European economy
with the introduction of the Green Deal [65]. Nevertheless, there is a lack of willingness on the part
of many companies in the member states to commit to this goal and the associated sustainable
transformation [64, 66, 67]. Another obstacle is the lack of harmonized standards [18, 68], for example,
in the classification of different types of hydrogen, which makes it increasingly difficult for customers
to understand the GHG emissions associated with each feedstock [69]. Clear labeling of products
with lower CO:z emissions, such as steel or cement, could highlight their CO: efficiency and thus
create a competitive advantage for more sustainable products [11, 70]. This would allow companies
to better target their value proposition to the needs of customer segments [63, 71]. The lack of
regulation in these areas particularly affects companies' key resources, customers, cost structure, and
value proposition.

T6: A strategically sustainable (re)orientation increases the attractiveness of companies for investors.

Integrating environmental, social, and governance (ESG) criteria into the BM is increasingly
decisive for a company’sthe long-term competitiveness and future viability [58, 72]. Investors are
increasingly taking ESG criteria into account in their investment strategies, which can give companies
that position themselves as sustainable at an early stage a so-called first or early mover advantage
[10, 62, 73]. This makes it possible to attract targeted investors who act as key partners. In addition,
existing investors in capital market-oriented companies can also push for compliance with ESG
criteria [19]. The strategic review and adaptation of BM components, in particular, the development
and communication of a new value proposition based on ESG criteria, are crucia 1 to meet the
requirements and expectations of investors [18, 74].

T7: European and international funding programs support the implementation of climate protection-relevant
measures in EIMISs.
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Government funding programs provide industrial companies with financial support for
sustainability projects to introduce innovations to the market and increase their competitiveness [75].
This helps EIMI companies to reduce the high investment costs for decarbonization projects and the
associated financial risks of radical innovation. For example, the BMWK supports research,
development, pilot projects, and investments in climate-friendly plants with its "Decarbonization in
Industry” program [76]. In the future, public funding is expected to be increasingly focused on
supporting SBM and innovation. Energy-intensive companies profit, in particular, from funding for
measures to reduce process-related COzemissions [53]. Investments in production facilities that rely
on low-emission processes or bridging technologies, as well as research and development projects,
can be funded [77]. In addition, contracts for a fixed CO2 price [78, 79], such as Contracts for
Difference (CCfD) [79], offer incentives through improved forecasting and the compensation of
higher operating costs for climate protection investments, regardless of the fluctuating prices for ETS
certificates [62].

T8: Analyzing the supply chain is essential for achieving decarbonization targets.

The focus on creating shared value within partnerships makes a detailed analysis of the value
chain essential for the further development of the BM [29, 81]. This careful examination of the supply
chain is crucial to achieve decarbonization goals effectively. It enables companies to identify the main
sources of GHG emissions by capturing both direct emissions caused by production processes (key
resources) and indirect emissions caused by the transport and procurement of materials [82]. This
understanding allows companies, especially in the EIMI, to use resources in a targeted manner where
they can make the greatest contribution to reducing emissions [83, 84]. The transparency generated
by the analysis is essential for taking responsibility for environmental impacts and communicate
them openly [71, 85].

T9: The decarbonization targets pave the way for new competitors and strategic realignments of competing
companies, thus inhibiting the comprehensive SBMI.

The increasing focus of political decisions on the reduction of GHG emissions in order to achieve
the 1.5-degree target and the resulting changes in market conditions are forcing companies to
organize their BM sustainably way [12, 86]. As a result of this development, companies within the
same industry increasingly try to position themselves through the unique selling point of
sustainability [74]. The challenge is intensified when new market participants with innovative BM or
providers of substitute products enter the market. This threat from new competitors can make it more
difficult to differentiate the BM but also hinder the further development of a company's BM [58, 84].
In addition, the availability of key resources can be restricted [12, 87]. For example, primary steel
manufacturers in the steel industry [88] see themselves threatened by secondary manufacturers
offering lower CO2 products made from steel scrap. In the cement industry, producers of substitutes
for cement clinker, such as slag, granulated blast furnace slag, or fly ash [89], pose a challenge to
traditional manufacturers.

T10: New research networks and collaborations create incentives for SBMI.

The BM of an organization includes not only how value is created, delivered, and captured but
also the development of strategic networks and the establishment of collaborations and partnerships
[28, 81]. These partnerships play a crucial role in shaping the BM [41, 90]. Participation in national
and international research networks facilitates the exchange between science and industry and keeps
companies informed about the latest state of the art. In addition, networks enable a critical review
and adaptation of value chains, paving the way for new business relationships [41, 91]. The aim is to
collect ideas and suggestions for innovative BM and to promote their successful implementation [92].
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T11: A lack of resources in the form of time, finances and human capital prevens companies from innovating
BM to achieve decarbonization targets.

Resources, whether tangible or intangible, play a central role in the functioning and
development of a BM, as they are directly or indirectly involved in its performance [41]. The BMI is
realized through processes that take place within a time frame and are influenced, among other
things, by employees and financial resources. A lack of resources such as time, finance, and human
capital can significantly limit a company's capacity to carry out BMI, especially in achieving
decarbonization goals [75]. Financial constraints can prevent companies from making necessary
investments in low-carbon technologies or processes [93]. In addition, a lack of qualified personnel
can hinder the necessary interdisciplinary collaboration and integration of different disciplines that
are essential for developing and implementing advanced decarbonization strategies [75, 86].

T12: Changing social values are increasing the demand for more climate and environmentally friendly products.

The increasing decarbonization targets reflect a social trend towards greater sustainability
awareness, resulting in a future increase in demand [73, 86] for more climate-friendly products and
services in all sectors - from basic material production to the end consumer stage [74, 94, 95]. The
carbon footprint of products and services is thus becoming a decisive factor that not only influences
private purchasing decisions but also plays a role in corporate procurement strategies and supplier
selection [63, 96]. This development has an impact on almost all elements of a company's business
model [12], as it requires a comprehensive consideration of sustainability aspects in product
development, marketing [18], procurement, and production [71].

Figure 1 shows the categorization of the theses into the three clusters and indicates which expert
contributed to which thesis, which, in turn, are clustered into sectors.

3.2. Falsification of the Results

The falsification is presented in three sections. In the first section, the political theses T1 - T5 are
falsified, followed by the falsification of the theses in relation to economic drivers (T6 - T11). The final
section is the social thesis T12.

Political (T1 - T5):

Table 3 illustrates the experts' statements on the political theses (T1 — T5) with selected
quotations.

Table 3. Political drivers summary, illustrated with experts” quotations.

“(...) the challenges arising from these requlatory requirements. The massive administrative effort.” (E18)

“(...) then we also need a system that protects us against unfair competition from outside, and there are two
options: one is to create a second market, so to speak, for green products in order to diversify or, as long as this
is not yet perfect, to ensure protection against imports from third countries that grant us our protection. “ (E3)
“(...) Reporting is also a burden and additional effort.” (E9)

“So we have very specific enquiries from end customers who ask us how you deal with the issue, we need you
as a green (raw material) supplier, and at the same time we have a situation where this issue has not yet been
sufficiently considered.” (E6)

“The Climate Protection Act may have played a role somewhere in the background (...) but it was more of a
momentum that was created. We want to do this precisely because we also see ourselves as pioneers.” (E12)

“The individual areas do not deal with the topic in such depth that they are even aware of its complexity (...)
What is relevant for me now? Which law is relevant for me?” (E19)

“The fact that many raw materials are not produced in Europe, regardless of whether we are poor in raw
materials or not, must come as a surprise, but this has a lot to do with energy policy.” (E15)
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“Ultimately, it’s the economic perspective at the top. We can only afford decarbonization if we actually earn
money (...) And the political framework conditions are of course also very important, because this in turn affects
investment decisions.” (E17)

T1: The majority of experts (13 out of 22) from the EIMI confirm that the ETS in its current form
exacerbates the carbon leakage problem and represents an obstacle for the SBMI, but at the same
time, recognize considerable potential in this instrument for promoting sustainable innovation,
which, however, requires significant adjustments.

Experts 16, 18, 21, and 22 highlight that the CBAM can make a targeted contribution to mitigating
the carbon leakage problem exacerbated by the ETS and thus remove an obstacle to SBMIL. They
highlight the need for international regulatory instruments to ensure a fair competitive environment,
and experts 16 and 21 point out that the cost structures of the BMs and key activities (E21, E22), such
as production and purchasing, can be influenced by the CBAM. In addition, the selection of key
partners, specifically suppliers, based on their CO: emissions in the context of CBAM is also
highlighted as a relevant factor (E18). The majority of experts 2, 3, 5, 7, 9, and 10 from various sectors
underline the urgency of a protection system against unfair competition from outside in order to
effectively counter the challenges of carbon leakage.

According to expert opinions 15, 16, and 18, the ETS significantly influences access to raw
materials and supply chains, which requires a re-assessment of supplier structures (E16) and burdens
the cost structure (E15) due to rising raw material prices (E10). For example, these challenges for
globally operating EIMI companies are intensified by competition for regional raw materials and
competition with more emission-intensive but cheaper products on international markets (E7).

The experts agree that the ETS has no direct impact on location decisions, outsourcing, or
investment decisions (E4, E8, E10, E14, E18, E21, E22). For example, other factors, such as market
conditions, dominate in the steel and chemical industries (E4, E8), and energy costs have always been
decisive in the cement industry, without any specific influence from the ETS (E10). Increased costs
for CO:z certificates also play a minor role in investment decisions (E21, E22).

Experts 12, 15, and 16 highlight the significant role of the national electricity price in the context
of the ETS. The initially low CO: prices (E12, E18) undermined the effectiveness of the ETS in the
initial phase. Experts 3 and 9 see an increasing importance of the ETS for make-or-buy decisions,
especially for companies that produce in Europe and have to adapt to rising CO: prices by 2030.
Companies at the beginning of the value chain will therefore be more affected by the ETS in the future
(E12, E22), which emphasizes the need for a strategic transformation.

T2: 18 out of 22 experts confirm the thesis that national legislation incentivizes EIMI SBMI.

Implementating the Corporate Sustainability Reporting Directive (CSRD) and the EU taxonomy
through national legislation incentivizes industrial companies to adapt their BM to sustainability
criteria. Experts 14, 18, 19 and 22 highlight that these regulatory measures strengthen the stakeholder
relationship through improved sustainability reporting and facilitate access to sources of capital, such
as green bonds (E18). Expert 16 emphasizes the increased responsibility towards key partners,
especially suppliers, which is incentivized by the sustainability reports within the supply chains.

Experts from the steel (E2) and chemical (E9) industries highlight the role of national policy as a
signal for the sustainable transformation of companies. This concerns the adaptation of key resources,
partners, and activities, which leads to a new value proposition. An example is the promotion of
electromobility, which has initiated increased production of relevant battery chemicals in the
chemical industry and led to a reassessment of product portfolios and partnerships, emphasizing the
importance of comprehensive regulation as a driver for sustainable business development (E9).

Expert 7 notes that regulatory requirements make investments in Germany less attractive than
other European countries. In contrast, the five experts from the glass and metals industry rate the
influence of national laws on the decarbonization of their BM as low. Expert 12 sees decarbonization
as the result of a combination of regulatory requirements and pressure from consumers and
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customers, while expert 14 emphasizes that other factors, such as customer requirements, play a more
important role beyond legal regulations.

T3: 10 out of 22 experts emphasize the direct impact of political uncertainty on supply chains, such
as the diversion of shipping routes due to conflicts in the Middle East, while others point to
indirect consequences, such as delays in procurement and equipment or rising costs for renewable
energy.

Experts 12,13,16,17, and 22 discuss the direct impact of political uncertainties on supply chains
and emphasize the importance of regional supply routes as an opportunity to overcome these
challenges. Focusing on regional value chains enables companies to react flexibly to political
instability and minimize the associated risks. Experts 14 and 22 highlight the fact that compliance
requirements are also easier to fulfill. Despite global networking and the potential impact of
worldwide political developments (E17), the influence of political uncertainties in the cement
industry is estimated to be low due to the regional nature of the product (E10, E11) (Table 3).

Political risks in importing countries affect purchasing and, thus, the cost structures of
companies, as confirmed by experts 13, 14, 16, and 18. The procurement of equipment for
sustainability projects (E13) is particularly challenging, highlighting the importance of secondary
materials (E14). The chemical industry, for example, procures many raw materials internationally
(E9); therefore it faces particular challenges that require purchasing strategies to be adapted in order
to tackle political uncertainties effectively.

The direct effects of political uncertainties on supply chains require adapted risk management
strategies in companies, as expert 22 points out. This requirement is also supported by experts 13, 14,
and 19, who have implemented corresponding risk management decisions in their companies. These
decisions concern key activities such as investments and production and are essential in order to be
able to react to dynamic global political developments and strengthen corporate resilience.

T4: The experts (14 out of 22) confirm that the high complexity of the regulatory framework
represents a barrier for SBMI.

The high level of complexity represents a significant barrier for SBMI by using valuable
resources and impairing the core business (E12, E13, E15). Expert 13 reports that regulatory
requirements not only hinder innovative approaches but also require a comprehensive allocation of
resources that could otherwise be used for developing and implementing innovations. In response to
these challenges, companies are intensifying the exchange and cooperation within their networks in
order to find joint solutions for overcoming regulatory complexity and thus strengthen knowledge
management and the ability to innovate. In addition, representatives of the chemical and cement
industries (E6, E7, E9, E11) argue that a more flexible and open regulatory design that actively
incorporates the competencies and problem-solving potential of companies is essential to minimize
the commitment of resources caused by regulatory requirements and at the same time pave the way
for sustainable innovation. The complexity of legislation means that companies are reluctant to invest
in new technologies (E15, E16, E22). Expert 16 emphasizes that the lack of a market for certain
technologies hinder key activities, which makes the development and introduction of sustainable
technologies more difficult.

Increased bureaucracy in Germany inhibits the change of BM and impairs planning security (E7,
E17, E19, E21), which leads to cost increases (E17). Investments are affected by bureaucratic hurdles
and could, therefore, be outsourced abroad (E21). Experts 17 and 20 point out that regulatory
complexity delays the introduction of innovative systems and sustainable practices.

T5: 10 out of 22 experts confirm that the lack of a regulatory framework will hinder SBMI. No
generally valid falsification is possible for this thesis.
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Expert 12 refers to the uncertainty surrounding the development of electricity-based,
decarbonized production facilities, which is intensified by inadequate regulation. Expert 21 supports
the call for mandatory decarbonization targets for manufacturing companies increase price pressure
and create a competitive regulatory environment that could incentivize sustainable development.
Experts 15, 16, and 21 underline the need for an appropriate regulatory framework to promote
investment and innovation in the area of decarbonization. They point out the importance of financial
and material resources for the development and commercialization of environmentally friendly
technologies.

In the chemical industry (E6) and the cement industry (E11), the lack of a regulatory framework
is seen as an obstacle to introducing sustainable products and practices. The need to meet market
requirements with adequate regulations in a timely manner is emphasized, as are the challenges of
introducing new, sustainable input products and balancing their emissions. In the steel sector (E13),
innovative plants are put into operation later than abroad due to the lack of a standardized definition
of hydrogen and end products. In addition, the definition of green steel in connection with products
from the secondary route (E14) would also be an issue. Furthermore, experts 13 and 18 criticize
framework conditions for CO2 capture technologies by. The use of sustainable or recycled building
materials concerns waste, environmental, product, and disposal legislation, and this regulatory
complexity leads to delays in the implementation of innovations (E20).

Experts 1, 2, and 3 see potential in public procurement and other regulated markets to accelerate
the sustainable transformation by incentivizing green materials.

Economical (T6 — T11):

Table 4 illustrates the experts' statements on the economical theses (T6 — T11) with selected
quotations.

Table 4. Economical drivers summary, illustrated with experts quotations.

“In their financing structure, banks are increasingly making sure that they only reinvest in sustainable
business models, green assets and the like.” (E21)

“(...) political uncertainties in importing countries are also part of the daily routine. (...) Due to the natural
resource deposits, they are simply in politically exposed countries for the time being and companies have learnt
over many years to adapt these risks for themselves somewhere and to integrate them into their own risk
management strategy.” (E22)

" And that’s where the journey will take us, towards having standardized products, uniform products and then,
above all, enabling service and the replacement and repairability of individual modules.” (E19)

" At the moment, we are suffering financial disadvantages because we are decarbonising. And the other company
that simply sits back gets a competitive advantage.” (E12)

"You can see that everyone is facing the same challenges, especially with data transparency, and that everyone
is pulling in the same direction. But you can also see that this is more of an issue in Europe, meaning that our
non-European competitors in particular are not even thinking about it yet.” (E20)

And accordingly, we put ourselves under more pressure intrinsically or, of course, driven by the shareholders.
(...) And what the competition does. As I said, it’s more of a price war.” (E17)

"Customers are having difficulties themselves and are suffering from increased energy costs and inflation. (...)
the feedback from customers is that at some point it will actually be one of the competitive advantages. Certainly
not for every customer, but for some it will certainly be so high on the agenda that they will be prepared to pay
the price premium.” (E13)

" we are counting on the fact that the demand for green steel will increase faster and more strongly than the
available production capacity and that we will therefore benefit from this first mover or pioneering approach in
terms of profitability.” (E1)

"We came to the conclusion early on that it was a good idea to set ourselves up as partners for this
transformation, because it affects the entire process chain (...) We have formed partnerships along the value
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chains and this was preceded by various collaborations in the field of research, because this is simply a sensible
way to learn more about the process.” (E2)

T6: The expert statements significantly confirm the thesis, with 17 out of 22 experts believing that
a sustainable (re)orientation increases a company’s attractiveness.

The rise in investment in green assets, as observed by experts 15, 16, and 22, emphasizes the
need for companies to position themselves in the area of sustainability (E6). This is particularly
highlighted in the glass industry (E12), where a reorientation with regard to CO: emissions is seen as
essential for investor attractiveness. The increasing importance of sustainability aspects in investment
decisions is highlighted by the interest of major financial players such as the Allianz Group, various
banks (E15), and BlackRock as illustrative examples by experts 12, 19, 22. The demand for concrete
measures, such as the implementation of science-based targets (E5, E6, E7) and participation in
Climate Action 100+ (E5, E8), shows the expectations that investors have of companies.

Pressure from customers and other stakeholders forces companies to make strategic changes
that increase their attractiveness. The increasing demand for sustainable products (E17, E18, E19, E20,
E21) and the expansion of the product portfolio to include such products are clear indicators of
market trends. Companies that focus on sustainability at an early stage position themselves for long-
term growth and minimize potential risks.

Implementing a sustainability strategy, often driven by investment requirements (E17, E18, E21),
is not only a response to external requests but also serves as a competitive advantage and driver of
innovation. This proactive attitude is particularly valued by investors and makes companies more
attractive to investors (E12, E14, E18). Despite different requirements for listed compared to privately
managed companies (E18, E21, E22), the fundamental change towards more sustainability is a
development that ultimately comes from the companies themselves (E22).

T7: According to the experts (7 out of 22), the number of instruments and the total amount of
funding from global and European funding programs is sufficient, but implementation has a
significant negative impact on the EIMI's SBMI. The hypothesis is, therefore, refuted.

Experts point out that despite the availability of funding, the application processes are complex,
and companies often have to bear a considerable share of the financing themselves (E21). The need
for long-term planning and the high level of competition in European calls for funding also make it
difficult to implement sector-specific projects (E12), which calls into question the effectiveness of the
funding programs.

The importance of incentives for establishing innovative technologies on the market is
emphasized by experts 15 and 16 from the metals industry. Support and funding are essential to drive
innovation, minimize financial risks, and reduce climate-damaging emissions in the long term.
However, time-consuming official approval processes hinder the utilization of funding instruments,
and European funding pots remain unused (E3, E5).

The framework conditions of European funding instruments, which stipulate that no project
steps may be carried out before an application is submitted, penalize projects that are already
underway (E5). This limits the opportunities to become competitive through funding. Although new
funding models such as CCfD are welcomed (E6), the question remains whether SBMs can be realized
without continuous funding.

Despite the challenges mentioned, expert 10 from the cement industry sees subsidies as an
important incentive that signals the necessary transformation path. This highlights the role of funding
programs as a signpost for the industry, even if practical implementation and accessibility need to be
improved in order to fully exploit the potential.

T8: The requirement to analyze the supply chain in the context of achieving decarbonization
targets requires an industry-specific approach within the EIMI. Particularly in scenarios in which
the supply chains consist primarily of small and medium-sized enterprises, such an analysis
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proves impractical due to an insufficient database or the limited number of suppliers for whom
switching is impossible.

The importance of partnerships and well-considered supplier selection is highlighted by experts
from various sectors (E1, E2, E3, E4). They emphasize that there are challenges, particularly in the
precious metals and paper industry and with smaller suppliers, that make it difficult to implement
sustainability standards without sufficient capacity or the necessary knowledge (E14, E16, E17, E20).
In this case, the targeted use of resources to promote and support suppliers is crucial in order to
jointly achieve sustainability goals (E18, E19, E22). The targeted support of actors who pay high costs
for reducing emissions is another important aspect. Strategic resource allocation allows higher end
prices to be distributed across the value chain and holistic decarbonization to be achieved (E7, E8).
This also includes the involvement of energy suppliers, users, and product disposal companies.

The pressure for decarbonization within the value chain, especially from key partners such as
the automotive industry (E21), makes an in-depth analysis of the supply chain necessary (E18, E21,
E22). This analysis serves as a basis for the targeted allocation of resources to establish effective
partnerships and drive decarbonization forward. The challenges of data consistency and the
accounting of emissions in the upstream and downstream supply chain require a targeted allocation
of resources in order to achieve the necessary transparency and precision. This is particularly relevant
in value chains characterized by SMEs (E4). The use of resources for energy-related material flow
management and the selection of innovative suppliers are decisive steps towards reducing emissions
in the upstream and downstream supply chain (E5, E6, E7, E9).

T9: The thesis that decarbonization targets inhibit SBMI through new competitors and strategic
realignments cannot be clearly confirmed due to differing expert opinions and industry-specific
differences. While some sectors are dominated by first movers, others are focused on replacement.

Experts 14, 17, and 20 emphasize the need to closely monitor the activities of competitors in
order to keep pace with the changes brought about by decarbonization. The use of renewable energies
by some competitors places pressure on the entire industry to follow and develop its own
decarbonization strategies.

Expert 12 points out that decarbonization is currently creating financial disadvantages (cost
structure, sources of income), which could give companies that do not actively participate a short-
term competitive advantage. In the context of the chemical industry, expert 12 points out that
eliminating certain products with a high carbon footprint from the product portfolio creates space
for other companies willing to continue manufacturing these products and gain market share. This
illustrates how decarbonization targets can influence market dynamics and favor new competitors.
Innovation is crucial to survive in the competitive environment changed by decarbonization in the
long term (E19). Companies that invest in sustainable innovations (E1, E2, E3, E6, E7) aim to play a
pioneering role to achieve price premiums and set themselves above the competition.

The importance of cooperation and joint initiatives (E21, E22) in the EIMI is emphasized. By
working together, challenges can be tackled more effectively, and industry-wide solutions can be
developed, which increases the intensity of competition in procurement markets for more sustainable
raw materials (E6, E7).

T10: According to 15 out of 22 experts, new research networks and collaborations create incentives
for SBMI.

There is a positive general opinion of such networks and cooperations across all sectors,
particularly in the steel and chemical industries (E1, E2, E3, E4, E6, E7, E9). According to expert 16,
collaboration with external parties is essential to intensify research and development activities and
accelerate innovation. Expert 15 emphasizes the importance of cooperation within the industry and
with innovation hubs to develop new technologies and promote knowledge transfer, which forms
the basis for SBMI.
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For example, research networks in the glass industry make a significant contribution to research
that focuses on closing recycling loops (E12, E13). Through the development of innovative
technologies, specific waste streams, such as glass fragments, can be effectively reused, which
significantly increases the sustainability of production.

Research partnerships, including competitors and industry associations, enable a valuable
exchange of experience and learning from the best practices of other companies (E2, E4, E18). This
enables companies to learn from each other and to jointly develop and implement sustainable
innovations. Such cooperative approaches not only promote the development of SBMI, but also help
to move the entire industry towards sustainability.

T11: The thesis is confirmed by 12 of the 22 experts, with the lack of financial and human capital
resources taking center stage.

While there is a growing interest among young people in sustainability issues, there is a lack of
the necessary expertise and experience (E20). Expert 21 underlines the difficulties in recruiting
qualified personnel and the associated high costs. Expert 15, on the other hand, reports no
recruitment problems, which could indicate industry- or company-specific differences.

The financial challenges, in particular, the cost structures and the need to take economic aspects
into account when implementing sustainability goals, are identified as further barriers (E15, E20). The
trade-off between costs and sustainability goals confronts many companies with major challenges.
The experts agree that climate protection measures and production costs are high (resource-intensive)
and that the demand for sustainable products is still too low to achieve broad market penetration.
This inhibits the willingness to innovate, as the products are not yet competitive (E1, E2, E5, E9, E11).

Social (T12):

Table 5 illustrates the experts' statements on the social theses (T12) with selected quotations.

Table 5. Social drivers summary, illustrated with experts quotations.

"The key here is clearly on the demand side and of course it is therefore important for companies to continue to
be transparent with key customers in order to be able to present certain solutions portfolios of their own.” (E4)

"Demand has grown due to increased customer requirements across Europe and worldwide.” (E18)

"We look at the requlations, but of course also at the competitors or customers, what activities or goals are being
set. Of course, that has an influence and will probably affect us sooner than the requlations.” (E20)

"The topic of sustainability is very overarching and dissolves these divisional boundaries, and we're all dealing
with that at the moment.” (E6)

T12: Although more than half of the experts believe that changing social values increase the
demand for climate and environmentally friendly products, some point to the influence of the
supply chain and the lack of a significant increase in demand, which limits the overall validity of
the thesis.

The shift in social values towards greater environmental awareness is reflected in an increasing
demand for climate and environmentally friendly products, which presents companies with the
challenge of adapting their BM accordingly. This development is confirmed by 8 out of 22 experts
(E13, E14, E15, E16, E18, E20, E21, E22), who emphasize the growing pressure from end customers on
the entire value chain. In particular, the increased demand for recycling, re-manufacturing, and the
circular economy (E18) illustrates this trend.

In some sectors, such as the steel (E1) and chemical industries (E6, E7), there is a slowly
increasing demand for sustainable solutions. Experts 12 and 13 from the glass industry perceive price
competition in the market despite the increased demand for climate-friendly products. This makes
the supply of environmentally friendly glass more difficult, as competitors who do not decarbonize
can offer their products more cheaply.
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Some customers are prepared to pay a higher price for sustainability (E22), which makes it easier
for companies to achieve their climate targets. Social debates, such as those of Fridays for Future, are
leading to a rethink of corporate strategy (E19), whereby the adaptation of strategy is essential to
effectively integrate sustainability into the BM (E16, E19). One major challenge is the lack of labeling
and transparency of COz-reduced products, which makes it difficult for end customers to distinguish
between sustainable and less sustainable products. This applies, in particular, to products whose
sustainability aspect is not immediately recognizable, such as vehicles made of green steel or climate-
neutral paint (E3, E5, E9).

Despite the social pressure for greater sustainability, experts point out that many customers are
unwilling to bear the additional costs for sustainable products (E3, E5, E7, E9, E11). The shift in social
values towards greater environmental awareness is reflected in an increasing demand for climate and
environmentally friendly products, which presents companies with the challenge of adapting their
BM accordingly. This development is confirmed by 8 out of 22 experts (E13, E14, E15, E16, E18, E20,
E21, E22), who emphasise the growing pressure from end customers on the entire value chain. In
particular, the increased demand for recycling, re-manufacturing and the circular economy (E18)
illustrates this trend.

3.3. Analysis of the Influence of the Drivers (11-T12) on the Business Model Components

The influence matrix presented below (Figure 2) shows which drivers (T1 - T12) affect a
company’s BM components. The Harvey ball representation was selected to show how much a driver
affects a BM component. A filled circle shows that a BM component is completely tangent to a thesis,
or - half-filled - is partially tangent to it.

The analysis of the ETS (T1) shows its far-reaching impact on BM components, in particular on
the cost structure, key partners, and activities, which are completely affected by the need for a
protection system for fair competitive conditions and the influence of the CBAM. The ETS
significantly influences access to raw materials, and their CO2 emissions triggers a reassessment of
the supplier structure, thus influencing the cost structure. At the same time, the CO: price has an
indirect effect on make-or-buy decisions, which has a comprehensive impact on the cost structure.
Resources are partially affected, as the selection and accessibility of suppliers based on their CO:
emissions can directly influence the availability and costs of resources.

When evaluating the impact of national legislation (T2) on EIMI's SBMI, it becomes apparent
that legal incentives comprehensively influence the BM components. These reports strengthen the
customer relationship through increased transparency and responsibility and positively influence the
relationship with partners. Evaluating the carbon footprint of products and reviewing supply chains
leads to a necessary adjustment of resources, partners, and activities, generating a new value
proposition. Regulatory requirements can also stimulate a BMI that causes companies to rethink their
investment strategies, influencing the cost structure. Thus, partners, activities, resources, and
customer relationship are fully affected while the cost structure and value proposition are only
partially affected.

An analysis of the impact of political uncertainties in importing countries (T3) on companies
highlights that both direct and indirect effects force an SBMI. The impact on supply chains is
considerable, in particular, the importance of regional supply routes is emphasized, which requires
a re-evaluation of procurement strategies. These uncertainties significantly affect the cost structure,
especially when companies highly dependend on the international sourcing of raw materials. In
addition, political uncertainties require adjusting risk management strategies that directly affect
business activities. As a result, activities, partners, and the cost structure are fully affected, while
resources are only partially affected.

Investigating the impact of the existing complex regulatory framework (T4) on the slowdown of
SBMI reveals that complexity binds resources, as employees are needed to understand the regulations
and process company-specific. Complexity also encourages joint dialogue between companies and
their partners. The activities of companies are restricted by the uncertainty regarding investments in
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new technologies or innovations. This means that activities and resources are completely affected,
while the involvement of partners and cost structure are only partially affected.

The examination of the impact of the lack of a regulatory framework (T5) on SBMI shows that
the uncertainties resulting from the lack of standards hinder investments in sustainable innovations
and technologies (see T4), which directly affects the cost structure. The lack of markets for sustainable,
CO»-free products and the lack of labeling of such products delay the development of new value
propositions and indirectly affect the customer segment that could be addressed with sustainable
products. In addition, resources are not being utilized due to the lack of a political framework. This
leads to a complete disruption of activities, resource utilization, and value propositions, while the
cost structure and customer segment are only partially affected.

Responding to the increasing demand for sustainable products through a strategic reorientation
(T6) leads to an adapted value proposition for customers, increasing the companies’ attractiveness
for investors. Companies that rely on the first-mover advantage and expand their portfolio to include
sustainable products can tap into new customer segments and also improve customer relationships
by responding to customer inquiries for such products. The value proposition, key activities, and the
customer relationship and segments are thus fully affected, while partners are only partially affected.

The complexity of the application processes makes it difficult to use European and global
funding programs (T7). These factors directly affect the cost structure of companies by causing
additional financial burdens and reducing the efficiency of funding allocation.

Overcoming challenges together in the context of decarbonization requires targeted knowledge
and sufficient capacity, which presupposes the focused use of resources along the entire value chain.
An effective allocation of resources makes it possible to distribute some of the costs arising from
higher end prices along the value chain, which affects the cost structure of the companies involved.
In addition, the pressure within the value chain leads to an in-depth analysis (T8) and the
establishment of partnerships. Partners and resources are fully affected, while the cost structure is
only partially affected.

The analysis of the impact of decarbonization targets on BM components shows that activities,
partners, revenue sources, and cost structures are fully tangent, as companies are forced to adapt
their strategies to keep pace with the changes caused by decarbonization and remain competitive
(T9). Customer segments are affected to some extent, as there is a need to adapt to changing customer
preferences and, at the same time, recognize new market opportunities arising from the strategic
realignment of competing companies.

The involvement of external partners and the integration of customers in development processes
are key factors promoted by new research networks and cooperations (T10). This dynamic leads to a
complete influence on key partners and activities through the need to strengthen cooperations and
develop joint initiatives. At the same time, the customer relationship is fully affected, as the direct
involvement of customers in the innovation process enables closer engagement and a deeper
understanding of customer needs.

In achieving decarbonization goals, companies face an acute shortage of specific expertise,
financial resources, and skilled personnel (T11). This problem can be tackled by entering into new
partnerships. The lack of financial resources has a direct and extensive impact on the companies’ cost
structure by exacerbating the trade-off between the need to achieve sustainability goals and the
associated costs.

The shift in social values (T12) towards greater climate and environmental awareness induces
an increased demand for ecologically sustainable products, which requires a complete reorganization
of the value proposition of companies. This dynamic intensifies price competition and significantly
influences revenue by forcing companies to develop differentiated pricing strategies. By integrating
customers, for example, companies can develop sustainable products and thus address new customer
segments with higher price willingness.

4. Discussion

4.1. Statement of Principal Findings
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This study used a qualitative empirical approach to systematically analyze the drivers of the
decarbonization targets on the BM components and thus demonstrated an understanding of the
influences [24]. The decarbonization of the EIMI represents a complex challenge that requires a
fundamental transformation of the existing BM [97]. The analysis of the various drivers - from
sustainability-oriented investment strategies of investors to national legislation and changes in social
values - makes it clear that almost all BM components, from the cost structure and key activities to
value propositions and customer relationships, are significantly influenced. Based on the findings of
[24] regarding the need to understand the dynamics of national policies, SBM, and the transition
process towards a sustainable economy, there is a clear need for in-depth research within business
model theory. The aim is to decipher the complex interactions between the drivers of decarbonization
and the components of BM. In particular, the identification of design options for SBM that promote
both ecological and economic sustainability is the focus of research interest. In this context, reference
is made to the work of [28], which explores new BM options in the EIML

In addition, models are to be developed that contribute to overcoming the drivers and support
SBMI. These models must focus on reducing the complexity of the various drivers of decarbonization
and promoting proactive SBMI so that companies can not only meet regulatory requirements but also
tap into new market opportunities and secure long-term competitive advantages. A particular focus
can be placed here on the research call of [28], whereby the influence of decision-making processes
on SBMI in the EIPI should be considered.

Promoting cooperation between companies, research institutions, and end customers can
accelerate the development and implementation of SBMI. In particular, involving external partners
in the innovation process [98] opens up new perspectives for sustainable business practices and
promotes the development of BMs that support the transition to environmentally friendly practices
without neglecting economic viability [99-101]. Accordingly, following on from [71], the influence of
openness in the context of sustainable transformation, or SBMI, should be highlighted as a future
research need.

This study makes a significant contribution to understanding the role of SBM and SBMI in
industrial decarbonization and provides essential insights for scientific research and business
practice.

4.2. Strengths and Limitations

The sample size of the study (n=22) was sufficient to explore the research objectives and ensure
adequate data completeness. A key strength of this study was the positions of the interviewees, which
allowed for in-depth insights into the BM of companies in the domain of sustainability. The
adaptation of the STEP method made it possible to present the key factors of the business
environment from a macro perspective and to analyze how various influencing factors affect the BM
and SBMI in the context of decarbonization targets. However, it should be noted that beyond the
specifically focused driver clusters, it is possible that other driver clusters also have an influence. By
extending the scope of the study to the entire EIMI and not just the selected industries, the results of
the study were enriched by a more comprehensive analysis.

5. Conclusions

In summary, this study shows that the decarbonization of the EIMI requires a profound and
holistic adaptation of the BM. Implementing SBMI is a complex but essential task that requires close
collaboration between all stakeholders. The results of this study provide important insights for
understanding SBMI in the context of meeting decarbonization targets and offer a starting point for
further research in the field of SBM.
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Appendix A

The following is a list of the experts interviewed and their branch and position, including the
numbering used in the text.

Table Al. Overview of the experts surveyed and their positions.

No. Position Industry
1 Senior ESG Manager Steel
2 Project spokesperson for a million euro decarbonization project Steel
3 Head of Public and Regulatory Affairs Steel
4 Head of Competence Center Climate and Energy Steel
5 Corporate Sustainability Manager Chemical
6 Head of Sustainability Business Integration Chemical
7 Head of Corporate Sustainability Chemical
8 Senior Manager Sustainability Reporting Chemical
9 Head of Corporate Strategy Chemical
Senior engineer in the areas of climate protection, environment
10 . Cement
and operational technology
11 Test center manager in concrete and application technology Cement
12 Global Affairs Manager Glas
13 Sustainability Director Glas
14 Sustainability Manager Metal
15 Member of Board Metal
16 Head of Decarbonization Metal
17 Manager Sustainability & Energy Paper
18 Sustainability Manager Downstream Stakeholder
19 Sustainability Manager Downstream Stakeholder
20 Sustainability Manager Downstream Stakeholder
21 Partner Strategy & Transactions Consultancy
22 Senior Manager Strategy & Transactions Consultancy
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