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Abstract

Following the Paris Agreement, Germany set targets and interim goals in its Climate Action Plan
to become climate neutral by 2045, but the implementation lacks behind. This thesis analyzes CO2
reduction measures that Germany takes from the perspective of scientific research, compared with
the public sector, private companies, start-ups, and NGOs. Based on a grounded theory approach,
analyzing case studies and interviews, a comparative analysis of the examination reveals that
systemic change is required. One important recommendation is the unification of climate targets
on all levels. Furthermore, new laws, regulations, and financial recourses are necessary to develop

strategies and innovations to steer the system toward a net-zero future.
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1. Introduction
‘Humanity is heading for an abyss, a warming of more than 2.5 degrees, with devastating effects
on our lives on the only planet we have.’

These are the words used by German Foreign Minister Annalena Baerbock at the COP27 World
Climate Conference in Egypt to describe the priority Germany should attach to mitigating climate
change (DW 2022). In Germany, CO2 emissions are one of the biggest contributors to climate
change. With per capita emissions of 9.6 tons of CO2 per year, German emissions are almost twice
as high as the international average of 4.9 tons of CO2 (BMUYV n.d.). Therefore, Germany is the
largest emitter in the EU, with a 1.8% share of global CO2 emissions (Statista 2022) (Appendix 1).
This development is reflected in a general increase in awareness of climate change among the
German population. Thus, around 70% of Germans are convinced that stronger measures are
needed to combat climate change, but this attitude rarely turns into sustainable behavior due to
costs and motivation. Although German households are responsible for an essential third of CO2
emissions, an industrial and corporate revolution toward climate-friendly approaches is urgently
needed (BMUV 2022b; Venghaus, Henseleit, and Belka 2022, 8). But, due to the complexity of
the climate challenge, there are not enough concepts and initiatives in politics and business to curb
climate change and CO2 emissions. To get off this ‘highway to hell,” as Ursula von der Leyen,
President of the European Commission, describes the situation, it will now take the cohesion and
cooperation of the entire political, social, and business communities as well as society to achieve
Germany’s goal of greenhouse gas (GHG, see list of abbreviations in Appendix 22) neutrality by

2045 (Spiegel 2022; BMUV 2020).
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As can be heard on the streets at Friday for Future demonstrations in Germany, it will take
‘system change, not climate change’ to solve this challenge sustainably (Thiele-Eich 2022).
Because the need for collaboration is growing through globalization, various players worldwide
must collaborate and exercise collective leadership to fight sustainability challenges such as CO2
emissions. A diverse group of partners must engage collectively to create successful collaborative
systemic change (Senge et al. 2007). According to Ripley (2019), systemic change ‘means that
change has to be fundamental and affects how the whole system functions.’ It focuses on changes
that spread and behaviors that adopt a ‘new normal’ instead of transformations and benefits
remaining restricted to a small group. The members of ‘Catalyst 2030°, a global movement of
people and organizations committed to achieving the United Nations (UN) Sustainable
Development Goals (SDGs) by 2030, have explored systemic change approaches to accelerate
collective efforts to achieve the SDGs. They found that the laws, practices, power dynamics, social
norms, or attitudes that form the basis of the societal issue must be altered or transformed for
systemic change. In addition, it can be seen in Appendix 2 that system change is composed of
incremental, structural, and transformational processes that often remain invisible. Appendix 3
demonstrates a framework that illustrates the usual characteristics of system change, including -
amongst others - the following three criteria: addressing underlying root causes, solving big social
issues, and strengthening capacity and processes to engage (Grady et al. 2018).

Based on these findings, this thesis utilizes a system change approach that affects the
functioning of the whole system by improving the ‘profundity of problem-solving approaches’,
increasing the ‘effectiveness of the applied strategy,” and enhancing the ‘management of resources

and collaborations’ of multiple stakeholders in the system.
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The main objective of this thesis is to provide an outlook on how Germany could intensify
its effort to reduce CO2 emissions and achieve GHG neutrality in a shorter timeframe. First,
important background information, such as the Agenda 2030 and SDG 13, as well as the causes
and consequences of climate change, are discussed. Then, to enable a qualitative and broad
analysis, the individual parts of this thesis examine possible solution approaches using five
stakeholder perspectives as examples. Among these cases are a scientific institution, German
municipalities, a large and established company, a green-tech start-up, and an environmental non-
profit organization (NGO). These five case study analyses follow a grounded theory approach to
structure the data collected, draw specific key insights, and develop recommendations. After the
individual analysis of each case, a comparative analysis and discussion of the previously described

cases are carried out, followed by recommendations to accelerate the achievement of SDG 13.

2. Germanys attempt of achieving carbon dioxide neutrality
2.1. Germany’s role in fighting climate change
Germany plays a significant role in fighting climate change to stop global warming and its
pernicious consequences, as it is the biggest emitter in Europe (European Parliament 2021).
Beyond that, 196 parties complied with the in 2015 to limit global warming below 2 °C, preferably
even 1.5 °C compared to pre-industrial levels. To reduce GHG emissions as soon as possible is a
legally binding international treaty agreement (UN n.d.). Germany played a central role in this
agreement because it was one of the first nations to submit to the long-term low GHG strategy by
developing and implementing the German Climate Action Plan.

Between the summer of 2015 and March 2016, the German government drew up a climate

protection plan based on scientific studies and scenarios following the Paris Agreement. The initial
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plan was to achieve climate neutrality by 2050. Though, the Federal Constitutional Court
(Bundesverfassungsgericht 2021) announced in its verdict that the current climate protection law
is unconstitutional, which is why Germany adjusted their climate targets and is now aiming to be
GHG emission-free by 2045 (Stolten et al. 2022). The Climate Protection Plan describes a
modernization strategy to implement the transformation toward a low-carbon economy in
Germany. It highlights the GHG interim targets for 2030 while considering impact and cost
analyses. The implementation considers sustainable resource use and conservation for long-lasting
and sustainable climate protection. Reducing GHG emissions could be feasible if Germany
considers increasing its energy efficiency (BMUV 2020). They set interim targets and milestones
to reach the goals by 2030, which serve as orientations for reducing emissions and are divided into
individual action segments. The heads of state and government agree to reduce GHG emissions by
65% compared to the level from 1990 until 2030 (BPA 2022b; Umwelt Bundesamt 2022).
Furthermore, the German government has set sector targets for the necessary reduction in
emissions. This follows from the conviction that target achievement is only realistically possible if
Germany takes action in all sectors (Bundesverfassungsgericht 2021). However, Germany is in
danger of falling short of its 2030 climate targets. If Germany continues to emit as many greenhouse
gases as it does now, the climate targets for 2030 will not be achievable. According to the Expert
Council on Climate Issues, the amount of emissions saved would have to more than double for this
to happen (Tagesschau 2022).

Today, Germany is still the leading nation in the EU regarding industrial production, with
Germany having 27% of the EU value of sold industrial production in 2021 (Eurostat 2022). With

the EU being the third largest emitter of GHG from energy worldwide in 2021 (Tiseo 2022c)
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(Appendix 4), Germany’s significance in this context becomes clear (European Parliament 2021).
If Germany reaches its goal of lowering the country’s GHG emissions and becoming climate
neutral by 2045, Germany can serve as a role model for other countries since Germany has a history
of being the forerunner in innovative technologies and system solutions. For instance, the country’s
energy transition towards renewable energy with intelligent control technology and storage
technology can contribute to achieving GHG neutrality globally (BMUB 2016). Due to Germany’s
leading role in emitting GHG and its potential to act as a guiding model for other countries on their
way to becoming climate neutral, this thesis will focus on Germany and its climate actions.

2.2.  Carbon dioxide as a central factor of climate change

Globally aligned climate action requires a central focus on reducing GHG, especially CO2
emissions, to limit global warming and prevent climate change. When addressing climate change,
GHG emissions are particularly crucial because they trap heat radiating from the earth’s surface
and increase global warming (Herzog, Eliasson, and Kaarstad 2000).

The primary driver of human-caused GHG emissions resulting in the earth’s warming is the
CO2 emissions from burning fossil fuels. Specifically, 81% of all GHG emissions are caused by
CO2 emissions. Examples of the non-CO2 GHG emitted from human activity are methane (10%),
nitrous oxide (7%), and fluorinated gases (3%) (World Business Council for Sustainable
Development 2011). According to figures released in 2020, China is the most significant
contributor to fossil-fuel CO2 emissions, accounting for about 30.9% of global GHG emissions,
followed by the United States with 13.5% and the European Union with 7.3%. The top ten CO2
emission emitters contribute to more than two-thirds of global emissions (Statista 2022a; Tang

2022, 21) (Appendix 1). According to the EU, Germany, with 809,799 kilotons of CO2 in 2019, is
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the most significant contributor of CO2 emission, followed by France with 453,101 kilotons and
Italy with 442,958 kilotons in the EU (European Parliament 2021) (Appendix 5).

Looking at the distribution of CO2 among the various sectors in Germany, the energy sector is
the leading source of GHG emissions, accounting for around 32.5% of all emissions. Furthermore,
the industry sector, with 23.8% of CO2 emissions, and the transportation sector, with 19.4%, are
the largest emitters of German emissions. The agricultural sector also contributes to rising CO2
emissions at 15.2% (Friedrich, Ge, and Pickens 2020; Tiseo 2022a) (Appendix 6).

Therefore, to avoid the worst effects, it is commonly acknowledged that the world needs to
reduce those emissions quickly (Ritchie, Roser, and Rosado 2020). For this reason, industrialized
nations must strive as soon as possible to develop technologies that no longer release CO2 and
other GHG emissions into the environment. On the other hand, developing countries must ensure
that they minimize the growth of CO2 emissions and work with industrialized nations to create

effective technologies that are as affordable as possible (MacCracken 2012).

Global guidelines became necessary to guide decision-makers worldwide to sustainably fight
the most significant global challenges of all time. Specific targets had to be set in place by a
centralized unit. Therefore, in September 2015, the UN published ‘The 2030 Agenda for
Sustainable Development,” which aims to transform the world by guiding people’s actions. The
agenda 2030 seeks to solve the world’s greatest challenges by enabling global peace and freedom,
ending poverty and hunger, combating inequalities, upholding human rights, and ensuring the
planet’s long-term preservation of its natural resources. It includes a set of 17 comprehensive,

people-focused, and far-reaching goals and objectives. The UN asks all people and organizations
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to put up an effort to enable the implementation of the agenda until 2030 in all three of its facets -
economic, social, and environmental - in a coordinated and balanced way. An important principle
stated by the UN is that implementing the agenda is a collective journey in which ‘no one will be
left behind’ (UN 2015). The goals and objectives of the 2030 agenda are meant to be met for all
nations, all people, and all social groups. All plans are universal and apply to developed and
developing countries to the same extent.

To break down the Agenda 2030 into specific targets and required actions, a set of global
Sustainable Development Goals (SDGs) with 17 goals and 169 targets was suggested at the UN in
New York by the Open Working Group, which was established by the UN General Assembly (Hak,
Janouskova, and Moldan 2016, 564). The five Ps - Prosperity, People, Planet, Peace, and
Partnership - are the main time-bound goals of the SDGs (Sachs et al. 2019, 805), which came into
force on January Ist, 2016, to serve as a guideline for actions and decisions around the world over
the coming 15 years (UN 2015). In sum, the 17 SDGs are intended to end poverty and hunger and
fight inequalities, strengthen people’s self-determination, ensure gender equality and a good and
healthy life for all, promote prosperity for all and make lifestyles sustainable worldwide. Goals are,
for example, ‘no poverty,’ ‘zero hunger,” or ‘good health and well-being’ (Appendix 7).

Another central aspect is ‘climate action,” defined as SDG 13. SDGs are often connected and
depend on each other. ‘Climate action,” for example, is connected to other SDGs, such as ‘life
below water’ (SDG 14) and ‘life on land’ (SDG 15) (Fuso Nerini et al. 2019, 674). Since this thesis
aims at evaluating current climate action with a focus on CO2, SDG 13 (climate action) will be of
specific relevance. The extent of global threats caused by climate change requires broad

international cooperation and collaboration. This is why the threat posed by climate change and

10
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environmental degradation is a central aspect of the agenda for 2030 (UN 2015). The SDG’ climate
action’ targets include strengthening resilience to climate-related natural disasters by implementing
disaster risk reduction policies, supporting less developed countries with climate actions
monetarily, and assisting them in effective climate-change management and planning. But, most
importantly for the course of this thesis, goal 13 includes the targets to ‘Integrate climate change
measures into national policies, strategies and planning’ and to ‘Improve education, awareness-
raising and human and institutional capacity on climate change mitigation, adaption, impact
reduction and early warning’ (UN n.d.) (Appendix 8). According to Fuso Nerini et al. (2019, 674),
taking steps to fight climate change can support all 17 SDGs.

Because GHG emission reduction is vital for adequate climate action, the indicators of target
SDG 13.2 specifically mention the reduction of GHG emissions. These indicators are:
- ‘13.2.1 Number of countries with nationally determined contributions, long-term strategies,

national adaptation plans and adaptation communications, as reported to the secretariat of the

United Nations Framework Convention on Climate Change (UN n.d.)

- 13.2.2 Total greenhouse gas emissions per year’ (UN n.d.).

The only way to slow the speed of global warming is to cut emissions of carbon dioxide and other
GHGs. Therefore, this thesis will focus on measures taken at diverse levels to reduce GHG and
combat climate change.

As described above, this thesis focuses on SDG 13, ‘climate action,” and the challenges
caused by climate change. Climate change can be described as the continuous and long-term
variation of a region's temperature and expected weather patterns. This can occur in a specific area

or the entire world, whereby weather patterns and natural events become less predictable and more
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extreme (National Geographic Society 2022; IPCC 2021b). These changes could be, on the one
hand, caused by natural factors, such as shifts in the solar cycle, but especially in the last decades'
human impacts and the rising usage of fossil fuels like oil and gas have been the leading cause of
climate change (UN n.d.). On the other hand, factors contributing significantly to global warming,
mainly caused by GHG emissions, include deforestation, agriculture, transportation, and private
household consumption patterns (UN 2022a; Malhi, Kaur, and Kaushik 2021). However,
generating power and producing goods create vast amounts of CO2 and other GHGs (European
Commission n.d.).

Thus, climate change brings enormous natural consequences, social effects, and threats.
One of the significant effects of climate change is global warming and temperature rise. Since
1880, the Earth's temperature has increased by 0.08° Celsius every decade, and since 1981, the
degree of warming has increased by 0.18° C, which is more than twice as much (Lindsey and
Dahlman 2022). This rise leads to heat waves, an alteration in the distribution of climatic regions,
and the melting of glaciers. In addition, there are droughts and forest fires, which primarily affect
the water supply, biodiversity, and agriculture.

Furthermore, climate change impacts freshwater availability as sea levels rise, evaporation
rates increase, and rainfall patterns change. Besides that, floods are destroying natural habitats and
entail severe economic losses. Furthermore, sea levels are rising due to ocean warming and melting
ice and glaciers, which will increase the risk of erosion and floods in the coastal area, negatively
affecting the local economy, environment, infrastructure, and people. Correspondingly, the world's
biodiversity, with all its animal species and plants, is endangered by the effects of climate change.

In addition to the natural consequences, climate change poses various social risks. For example, an

12
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increase in hunger and poor nutrition worldwide is attributed to climate change and extreme
weather occurrences. Similarly, it is one of the most significant health risks to humanity. Air
pollution, life-threatening weather incidents, forced relocation, and stress on mental health are
already harming people's health. This increases the vulnerability of the populations living in low-
income metropolitan areas with weak infrastructure. Demographic folks with fewer assets and
incomes are more sensitive to the effects of climate change and have less ability to deal with them.
In sum, climate change is enlarging the chance for people to fall into and stay in poverty (UN
2022a; European Commission n.d.; Rocque et al. 2021; National Geographic Society n.d.; Umwelt

Bundesamt 2021b).

Furthermore, being aware of unforeseen circumstances and crises that can impact a
country’s economic and social situation at any time is crucial. For example, a global problem like
the ongoing COVID-19 pandemic intersects and complicates compliance with the set goals. The
pandemic has caused severe social and economic disruptions, impacting Agenda 2030 and
Germany’s Climate Action Plan in many ways. While the progress for some of the SDGs is
threatened to be slowed down or even reversed, it can be argued that the global pandemic has
positively affected the process towards achieving goal 13 amongst negative ones. According to a
study by the International Monetary Fund in early 2021 on the attitudes to climate change and
support for climate policies, the COVID-19 pandemic has positively affected the field under study.
Both the concern for climate change among the respondents and the public support for a green
recovery have increased (Mohommad and Pugacheva 2022, 3). However, the decline in GHG

emissions is likely to be only temporary, and the aim of the industrial nations to return to their

13
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stable economy could cancel out the original effect and even lead to increased levels of GHG
emissions (Kumar et al. 2021).

Additional to the consequence of the COVID-19 pandemic, the Russian invasion of Ukraine
and the resulting war since February 2022 is another example that is imposing threats to climate
targets. Firstly, the direct emissions from weapons, jets, tanks, and trucks used in the war contribute
to increasing GHG emissions. Secondly, the war in Ukraine has indirectly led to an energy crisis,
with the Russian Federation being the leader in exporting gas and the second-leading nation in
exporting oil (UN 2022b). Since the start of the war, economic sanctions against the Russian
government have been imposed by countries worldwide. These include sanctions aiming at the
energy sector to discontinue oil and gas revenues for Russia that can be invested in the war. But
the high dependency on Russian fossil fuels, especially for EU member states including Germany,
makes it very difficult to enforce those sanctions without having to deal with scarcity in oil and gas
and unprecedented price rises in fossil fuels (Benton, Froggatt, and Wellesley 2022). Germany is
committed to securing the energy supply with recourse to coal and oil to rapidly reduce the
dependency on Russian gas supplies and prevent a shortage in energy. With a resolution dated June
08, 2022, Germany has introduced ‘The Act on the Provision of Replacement Power Plants’ to
reduce gas consumption in the electricity sector and aims to establish a gas replacement reserve by
March 31, 2024. In an emergency, oil and coal-fired power plants have to produce electricity if the
volume of gas supplies is insufficient for enough electricity from gas and there is a so-called gas
shortage (BPA 2022a). This replacement plan contradicts the coal phase-out that Germany wanted
to complete in 2022 and 2023 and sets the climate targets further back. The federal government of

Germany states that they will complete the coal phase-out by 2030. They additionally comment
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that reenacting the coal power plants will only happen in case of emergency (BPA 2022a).
Nevertheless, chances are high that Germany’s emissions will rise due to enforcing the gas

replacement reserve.

2.3. Multiple stakeholder perspectives affecting carbon emissions in Germany
Organizations with different institutional backgrounds are implementing various measures to meet
the challenge of CO2 neutrality in Germany by 2045 (United Nations 2015). However, these
stakeholders have different perspectives and multiple approaches to reducing CO2 emissions and
face other challenges. This thesis examines different perspectives through representative case
studies to demonstrate the need for a unified and cross-level approach by all German stakeholders
in dealing with CO2 emissions. Hence, this thesis will focus its analysis on the five stakeholder
groups of scientific research, public actors, private enterprises, start-ups, and non-governmental
organizations. As these stakeholders either count as the largest emitters of GHG emissions or are
among the essential contributors to solving the challenge of climate change in the future, they got
chosen. The role of these five actors in addressing GHG emissions is described in the following:
Firstly, 79% of Germans believe that the warnings about climate change issued by scientists
and academic institutions are correct. This shows that scientific research organizations significantly
impact raising awareness about climate change, and they can illustrate the pathway to a climate-
friendly policy. Therefore, it is increasingly essential for scientific and academic research to find
sustainable solutions to limit GHG emissions and combat climate change and to answer public
questions to raise and keep awareness and initiative in society (Rosen 2021; Appunn 2021;

Deutscher Ethikrat 2019).
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Secondly, climate change is becoming politically increasingly important in Germany. Since
the effects of human-caused climate change are now not only measurable but also tangible, young
people in Germany and throughout the world have been protesting for increased climate protection.
As a result, the German government and other public institutions are discussing climate change
more and, above all, differently than before, recognizing the situation as drastic. Thus, 70% of
Germans support stricter government regulations encouraging people to change their behavior.
Accordingly, German public actors face significant challenges in meeting citizens' demands for
climate protection and play a prominent role in meeting the German climate targets (Anzlinger
n.d.; Riedl 2021; BMUV 2022a).

Thirdly, the German private sector is one of the country’s largest emitters of GHG emissions.
In addition, climate change entails economic risks for companies. But only about half of the DAX
30 companies disclose these risks publicly. According to that, many German companies are
underestimating the challenges coming with climate change. Germany is one of the strongest
economies in the world, but if large private companies fail to shift to more sustainable, zero-
emissions operations, Germany’s economy could suffer. To this end, private companies need to
strive towards CO2 minimization to strengthen their position in the German and global economy
and to increase their contribution to combating climate change in Germany (Clark 2022; Umwelt
Bundesamt 2021a; Kielon 2020).

Fourthly, the start-up scene in Germany is growing steadily. The ‘Global Entrepreneurship
Monitor’ report for Germany states that in 2021, the start-up rate in Germany increased by 2.1%
to 6.9 %. In addition, the topic of sustainability has been a focus for young, innovative companies

in Germany in recent years. Promoting ideas to prevent climate change is the primary motivator

16



Group work: Linda Barthelmes - 50644 | Pauline Besner - 49229 |
Leander Deligiannis - 48799 | Alexander Mense - 49286 | Julian Rusko - 50639

for German companies, accounting for 38% of all start-up funding. Green start-ups are driving the
transformation of the German economy with their tremendous capacity for innovation, and because
of that, German green-tech start-ups are one of the future stakeholders for achieving Germany’s
climate targets (Raidl 2021; BMWK 2022b; 2022c).

Fifthly, climate action has been a top priority for the past few years on Germany's national
agenda. Among the organizations driving this movement are social and non-profit organizations,
which use a strong voice and actions to urge Germany to achieve its climate goals. Their role in
the fight against GHG emissions mainly draws attention to unpleasant issues for society, politics,
and business. However, many NGOs also issue recommendations and action plans to show a
possible way to improve climate protection. Because of that, it is essential to take social
organizations and NGOs into account when discussing climate actions (Osborne 2016; Sengupta
2020).

These five perspectives provide an overview of the stakeholders relevant to climate
protection and their problem-solving approaches. However, it is essential to note that the
categorization of stakeholders used does not claim to be exhaustive and focuses on organizations
and the public sector, as they significantly influence national decisions. In brief, the five levels are
a means to break down climate actions in Germany and are used as a tool to derive

recommendations for action aiming at more efficient climate actions within and between the levels.
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3. Methodology

3.1. Data Collection Methods

For the common part of the work, primary and secondary literature is used to collect data, which
is then processed within the grounded theory (GT) approach. Secondary sources include, for
example, websites, articles, journals, academic papers, and studies that relate or discuss the content
of the original source.

In the individual parts of this thesis, a total of five different organizations are examined,
and their strategy for achieving the climate goals in Germany is analyzed. For this purpose, both
types, but mainly the primary literature of the organization itself, are used. This can be a published
study, an article, or information from the organization’s website or annual report. If needed and
possible, semi-structured interviews are used to access additional qualitative information granting
different organizational points of view and form a critical analysis with the interviewees. These
findings create a case study for each of the selected organizations.

All these case studies are structured similarly to facilitate the later comparative analysis.
After a brief introduction, the challenges addressed by the specific organization are first described.
Next, their strategy, as well as the value proposition, will be explored in more detail. This is
followed by the ‘profundity of the problem-solving approach’-section. Here, it will be investigated
to what extent the root causes of the addressed problem are being fought. More precisely, whether
the organization’s services or projects only address the symptoms caused by CO2 emissions or
fight the actual cause is discussed. The next section,’Effectiveness of the applied strategy’,
evaluates the effectiveness of the organization’s contribution to achieving carbon neutrality in

Germany. It assesses the impact and extent to which the services, projects, or measures lead to a
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reduction in CO2 emissions. In addition, the institution’s handling of the resources and the
partnerships and collaborations will be assessed in the ‘Management of resources and
collaborations’ section. First, it will be analyzed whether the institution has the resources needed
to reduce CO2 emissions and achieve its organizational objectives. Secondly, it is investigated
which collaborations the organization has entered into to close possible capacity gaps or to benefit
from synergies and whether there are dependencies on other organizations. From these, level-
specific characteristics and key insights are identified from which CO2-reducing recommendations
can be derived.

3.2. Grounded Theory Approach

This thesis will use some key elements of the Grounded Theory (GT) to carry out the case studies
mentioned above and comparative analysis. The Grounded Theory is a social science approach
originating from the Chicago School, which is used for collecting and evaluating qualitative data.
It was developed in the 1960s by Anselm Straus and Barney Glaser. The GT is based on an
inductive research technique because, unlike traditional approaches, it does not attempt to disprove
or verify an existing hypothesis but instead uses insights from the collected data to develop new
substantive theories. This approach consists of several steps and runs as follows: ‘Open coding’ is
the first step of this method. The initial data is collected here. Examples of such data may include
transcripts from interviews and other sources, such as documents, literature, observations, etc. This
step breaks the collected files into specific parts (codes) that describe or classify the investigated
topic. The next step is called ‘axial coding’. Here, the researcher tries to find or establish
connections between these codes. The codes are divided into categories and then linked to each

other. These steps are repeated iteratively until the achievement of a theoretical saturation. This is

19



Group work: Linda Barthelmes - 50644 | Pauline Besner - 49229 |
Leander Deligiannis - 48799 | Alexander Mense - 49286 | Julian Rusko - 50639

the case when additional iterations do not provide new insights on the topic. Finally, selective
coding follows. In this process section, all categories are connected to a core category, which
describes the central thesis or offers the basis for deriving a new theory on the investigated subject
area. The application of comparative analysis (constant comparative method) is part of all the
mentioned phases above. In open coding, the comparison of the collected data snippets helps in the
creation of the ‘codes.’” These get compared and lead to the corresponding categories in the second
step. In the last stage, the categories are compared to each other to identify the core category. GT
is usually used to gain an understanding and insights into a complex topic or issue (Charmaz 2006,
42; Delve 2022; Glaser and Strauss 1967, 101; Miller 2015, 197).

As aresult, the GT approach was chosen for this thesis as climate change is an entanglement
that requires systemic change to be solved. Its high complexity arises from the urgency to get all
stakeholders involved to engage and take action. The stakeholders in the system include private
individuals, companies, NGOs, research institutions, and governments, among others. All these
parties originally had different purposes, tasks, and capacities, which made this endeavor even
more difficult. In addition, the data collection for this work is exclusively qualitative, which also
supports this approach's application.

The gathering of data and its analysis will be performed in each individual part separately
(Appendix 9). In the discussion part, all individually collected, coded, and categorized data will be
compared with each other, but this time in the context of all perspectives considered. By performing
multiple iterations at the individual level and executing a comparative analysis in the common part,
the aim is to identify potential differences and similarities between the perspectives and to derive

specific measures to improve their sustainability strategy or, more precisely, their contribution to
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reducing CO2 emissions in Germany. It is important to emphasize that for the elaboration and
analysis of data, the approach and key elements of the GT have been used in a way that they are
compatible with the premises of this thesis. However, the GT was not applied to its full extent in

each section of this thesis, but only in the individual part.
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4. Case Study analysis of CO2 emission reduction measures in Germany- from a scientific
perspective
4.1. Relevancy of scientific climate research in Germany and relevancy of chosen study
Several studies summarized by the Intergovernmental Panel on Climate Change (IPCC)-in a report
in 2021 have shown that achieving net-zero CO2 emissions is crucial to stop the progressive effects
of climate change. The report represents the current state of scientific climate research and states
that without a drastic decrease in CO2 emissions, global surface temperatures will further increase
and cause irreversible damage to the planet (IPCC 2021a).

The effects of climate change, which have already progressed to this day, are becoming
more and more severe and above all, more visible and tangible. The consequences are broad and
range from the physical impact to ecological aspects and socio-economic aspects. However, even
before the consequences of global warming became evident, the findings of scientific research
played a significant role in proving the existence of climate change in the first place. A few years
ago, dramatic weather events and natural disasters were interpreted as expressions of natural forces,
whereas today, it is known that they are part of the world's climate. Moreover, nowadays, it is
proven that humanity is responsible for changes in the climate due to its excessive energy
consumption, and humanity has accepted that it is necessary to change its behavior by signing
climate treaties worldwide. This paradigm shift would not have been possible without the efforts
and findings of scientific research (Weingart, Engels, and Pansegrau 2007, 41).

International climate research goes back to the 19 century when the French mathematician
Joseph Fourier made the first hypotheses about the role of carbon dioxide in the atmosphere. In

1979 the first global climate conference was held in Genf after following the research of the World
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Meteorological Organization (WMO) and United Nations Environment Program (UNEP). As a
result of the conference, Germany set up their first national climate research program, but it took
until 1984 to implement it fully, which leads to the conclusion that Germany considered climate
change not as urgency at that time. Until the late 20" century, Germany was always a little behind
with their research compared to the United States, but by the 1990s, German scientists caught up.
This development is also reflected in the fact that in this decade, numerous German climate
institutions have been founded, the number of climate researchers has grown steadily, and the
number of publications regarding climate change increased fivefold in Germany between 1990 and
1995 (Weingart et al. 2007, 42). Today, climate research in Germany has grown even more and
has taken a leading role in Europe (DWIH n.d.).

In Germany, the findings of scientific climate research have contributed to raising
awareness of climate change among the public and, above all, politically. After the first national
climate research program was implemented, German scientists and their institutions began to speak
publicly about the threatening consequences of climate change. They started to urge the
government to enforce more CO2-reducing politics by publishing alarming reports about an
impending climate catastrophe. Hence, the start of a German climate policy can be traced back to
the findings and warnings of those scientists. Furthermore, an analysis of the political discourse
has shown that German research had more significant influence on politics in Germany than
internationally renowned research. Besides being the initiator of German climate policies and
plans, the findings of scientific climate research are still of great importance today, if not more than
ever. Both the public and politics expect science to be able to provide reliable forecasts of future
developments that can be used to legitimize political decisions and programs (Weingart et al. 2007,
45). Hence, it can be conclded that the actions, concepts and technologies to achieve carbon

neutrality rely on the work and findings of scientific research organizations.
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"We will only be able to meet the challenge of the climate crisis if [ ...] we take science and
its variously redeemed claims to exactitude, and its communication challenges seriously; if we
defend what it can and should do about the climate crisis.”

This statement of the German Ethics Council Chairman Peter Dabrock highlights the
importance of taking science seriously in the climate debate (Deutscher Ethikrat 2019). Besides,
research institutions play a large part in making the population understand the seriousness of the
situation since almost 80% of the German society believes that the findings regarding climate
change issued by scientists and academic institutions are correct (Appunn 2021). Multiple research
organizations in Germany dedicate all or part of their work towards climate research and are
impacting political decisions. But climate research, like almost all scientific research, relies on
funding. In 2020, the German federation spent 1,373 Mio euro on climate research and 1,871 Mio
euro on energy research (BMBF 2020).

In the course of this work, a study conducted by the Wuppertal Institute (WI) in 2020 will
be illuminated in more detail to give insight into how scientific research can help Germany on its
way to carbon neutrality and whether their targets are even feasible. The Wuppertal Institute for
Climate, Energy, and Environment was founded in 1991 and is a non-profit limited company
(gGmbh) that focuses its research on sustainability and its central challenges of development, such
as climate change or the increasing scarcity of resources. The WI is mainly funded by the state of
North Rhine Westphalia but relies on external funding as well (Wuppertal Institut n.d.). The study
‘CO2-neutral by 2035: key elements of a German contribution to meeting the 1.5 °C limit’
conducted by the WI was chosen for the analysis since it contributes to the political and societal
discussion and reflects the current state of climate science in Germany. Different institutes have
conducted several studies about the achievement of carbon neutrality in Germany, such as the

Ariadne Report about Germany’s way towards climate neutrality until 2045 or the McKinsey net-
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zero Germany study. Those studies represent climate measures to achieve carbon neutrality in the
most relevant sectors. Nevertheless, the study conducted by the WI has gained the most media
attention to this date since it was commissioned and published by the movement Friday’s for Future
and aimed directly to influence the political discourse about climate change. The German president
of the German Renewable Energy Federation, Dr. Simone Peter, pointed out the importance of
taking the study’s findings seriously to avoid the risk of crossing irreversible tipping points in the
climate system (Treuer 2020).

Furthermore, the WI's influence in Germany can also be seen in its achievement of the ninth
place in the 2020 ‘Global Go To Think Tank Index’ Report in the Top Environment Policy Think
Tanks issued by the University of Pennsylvania. ‘The Think Tanks and Civil Societies Program
(TTCSP) conducts research on the role policy institutes play in governments and civil societies
around the world” (McGann 2021). The ranking highlights the importance and the potential
influence that the WI has on political decisions and societal behavior. Because of the reasons listed
above, the study by the WI was chosen as a representative study for climate research in Germany.

Through an analysis of the challenge of the study, the value proposition, the proposed
strategy, followed by an analysis of the contribution of the WI toward carbon neutrality, the
following work aims to derive recommendations for Germany on how scientific research can
accelerate the achievement of the SDG 13 and carbon neutrality faster than the current pace.

Due to the scope of this work, only one study was analyzed, hence, the conclusions and
drawings that derive from that analysis are limited. To give a holistic picture and more profound
recommendations, more studies and scientific papers would have to be included. The selected study
is supposed to serve as a representative for climate research in Germany. However, it has to be

pointed out that one study cannot cover all the scientific research progress in Germany.
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4.2. Challenge addressed, value proposition and strategic approach of the study: ‘CO2-
neutral by 2035: key elements of a German contribution to meeting the 1.5 °C limit’

Germany has committed itself under the Paris Agreement in 2015 to contribute to keeping global
warming under 2 ° Celsius, below 1.5 °C compared to pre-industrial levels, to prevent more
heatwaves, heavy rains, and other consequences of global warming in the future. According to
calculations by the IPCC in 2018, to limit global warming to 1.5 °C, the world had only 580 Gt of
CO2 left to emit, or else the goal would not be feasible. Counting from 2020, that leaves Germany
with a leftover budget of 4.2 Gt CO2. Hence, emissions would have to fall particularly sharply in
the next few years to stay within this budget (Wuppertal Institut 2020). In order to be able to achieve
this, effective climate measures need to be taken by the German government. However, German
climate politics are being sharply criticized and often considered as ineffective and not progressive
enough (Deutscher Bundestag 2022; Fridays for Future 2020; Pritzl 2020, 701). Especially the
climate strike movement Friday’s for Future is demanding much stricter climate policies in
Germany and increased political focus on the topic. For this reason, the movement commissioned
the study to deliver ways of improvement to German climate politics. For instance, the research
has shown that the achievement would call for Germany to be CO2neutral by 2035 and not later
(Wuppertal Institut 2020).

The value proposition of the selected study is to deliver approaches to make the
achievement of CO2 neutrality until 2035 in Germany feasible. It states that reaching this goal
would be extremely challenging but possible. The work was conducted for Friday’s for Future
Germany with the financial support of the GLS bank and aims to contribute to the political
discussion in Germany and provide building blocks for Germany's path to CO2 neutrality. It
addresses issues for consideration of whether and how drastic changes in Germany’s energy and

economic system are possible within around 15 years. It focuses on the most significant national
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GHG emitters and especially on CO2. The non-CO2 GHG emissions that occur predominantly in
agriculture - mainly methane and nitrous oxide - are not explicitly considered. The study presents
measures with which significant contributions to the desired objective of CO2 neutrality can be
achieved. In addition, it discusses the obstacles that need to be overcome to achieve the
implementation of CO2 neutrality. The study aims to guide Germany on how carbon neutrality can
be feasible until 2035 regarding the most relevant sectors: energy, industry, transport, and
buildings, leaving agriculture out. However, it does not develop a consistent scenario for the year
2035 nor propose a prioritization of individual options for action. Overall, the analyses in the study
suggest that achieving CO2- neutrality by 2035 would be extremely demanding from a technical
and economic point of view, but in principle, the target would be feasible. Nevertheless, achieving
this target not only depends on the feasibility of economic and technological factors but also
requires society’s willingness to make massive changes in its behavior and thinking. Additionally,
the political will to change processes with a consistent focus on implementing economic and
technological changes, as well as other framework conditions such as increased international
cooperation, are crucial for achieving Germany’s carbon neutrality by 2035 (Wuppertal Institut
2020).

In order to deliver possible economic and technological approaches and cornerstones that
are supposed to provide an impetus for further political discussion, the study analyzes the need for
improvement and acceleration in four CO2-emitting sectors: energy, industry, transport, and
building.

First and foremost, the energy sector plays a significant role towards Germany’s carbon
neutrality. The energy industry is one of the most significant GHG emitters in Germany and was
responsible for around 30% of Germany’s GHG emissions in 2020 (BMU 2021). In order to

achieve carbon neutrality, a full shift to renewable energy would need to be completed by 2035.
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For this shift to be possible, a significantly faster expansion of wind power and photovoltaics would
be necessary compared to recent years. This, in turn, would require new and revised energy policies
by the German government. For instance, an obligation to install and use photovoltaic systems not
only in new construction but also in renovations or stronger participation of the municipalities in
the revenue of onshore wind energy in order to accelerate their expansion. However, at least part
of the German demand for carbon-neutral fuels probably needs to be imported from countries with
good renewable energy conditions. To ensure sufficient availability and create the necessary
conditions for such imports, cooperation with relevant countries have to be established at an early
stage (Wuppertal Institut 2020).

For the industry sector, which is the second largest emitter in Germany, causing 24% of the
total GHG budget in 2020, the shift towards carbon neutrality will be a particularly tough challenge,
according to the study. It would require a fast substitute for fossil energies and chemicals by
replacing fossil power plants through renewable energies, the electrification of heat and steam
generation, and the replacement of fossil fuels in the chemical industry through closed-loop
recycling and biogenic materials. Furthermore, the study highlights the importance of allowing
only GHG-neutral solutions for new installations and investments. Additionally, the study proposes
the expansion of a circular economy (definition see Appendix 10) in order to reduce the need for
energy-intensive primary material production. Another suggested measure is to introduce a
significantly higher price per ton of CO2 in order to advance the transformation towards climate-
friendly technologies faster (Wuppertal Institut 2020).

The transport sector also plays a significant part in Germany’s GHG emissions, with
stagnant values in regard to its impact for the past 30 years and is responsible for about 20% of the
country’s total CO2 emissions in 2020 (BMU 2021). According to the study, several actions need

to be taken in this sector to achieve the target. Firstly, transport and traffic have to be reduced in
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general. This could be achieved by traffic-avoiding urban and regional planning as well as the
promotion of virtual mobility (e.g. home office) and an increase in the cost of air traffic for instance.
Furthermore, current motorized transport must be shifted towards more climate-friendly solutions,
and car traffic has to be made less attractive (Wuppertal Institut 2020).

Even though the GHG emissions within the building sector sunk by nearly 40% between
1990 and 2014, since then, there has not been a further downward trend, and the sector can still be
made accountable for about 16% of Germany’s total GHG emissions (BMU 2021; Wuppertal
Institut 2020). In order to achieve carbon neutrality, a significant reduction in the heat demand, as
well as a rapid and comprehensive switch to heating technologies based on renewable energy, is
necessary, according to the study. To achieve this, the energetic renovation rate would need to be
increased. Currently, only 1% of the building stock is renovated by implementing heating systems
that rely on renewable energies. This number would have to increase to at least 4%. For the building
sector, achieving GHG neutrality requires a policy mix of incentives, regulations, and information
(Wuppertal Institut 2020).

The study shows that there are opportunities in all four relevant sectors to achieve the
transformation toward carbon neutrality faster than the federal government’s current pace. The
central aspect of the study is that the current and planned measures that are taken toward carbon
neutrality need to be accelerated and implemented much faster than they are right now by the
German government. However, there are many barriers when it comes to implementing each one
of them. The presented approaches and suggestions are more of a best-case scenario rather than a

coherent strategy to follow through.
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4.3.  Analysis of the Wuppertal Institute’s contribution towards carbon dioxide neutrality

4.3.1. Profundity of the problem-solving approach

In the following, an analysis of the problem-solving approach and the capacity management in
regard to the proposed measures of the study will be carried out. Firstly, the problem-solving
approach will be examined, looking at whether the strategic approaches address the root causes of
the problem and focus on the real problem rather than fighting the symptom. According to the
study, the central aspect is accelerating current climate actions, particularly the switch to a climate-
friendly energy system in Germany to make the achievement of carbon neutrality in 2035 possible.
The switch from current fossil fuels and nuclear energy to renewable energies would in fact, tackle
the leading cause of CO2 emissions and present a solution to the biggest obstacle in the climate
policy in Germany. The need to accelerate the current efforts that are carried out by the German
government so far in order to achieve their targets in the climate policy is also an important finding
that evolved from a study by the Fraunhofer Institute on Germany’s way toward a climate-neutral
energy system from 2021 (Fraunhofer ISE 2021). But the WI’s study also lists measures in the
other three sectors that are trying to fight the root causes of GHG emissions. Building up a circular
economy or supplementing environmentally harming chemicals through climate-neutral ones
would be examples of the industrial sector. In the transport sector, the reduction of traffic and the
switch to climate-friendly vehicles would be another. And in the building sector, the renovation
towards more efficient and less heat-demanding buildings would solve the problem as well. Still,
some measures are proposed that fight the symptoms of GHG emissions rather than impacting the
root causes. Increasing the prices of CO2, for instance, would only help reduce some emissions,

but does not solve the problem itself. But altogether, it could be argued that there are many
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problem-solving approaches to the study, and it does aim to fight the root causes of CO2 emissions
and not only the symptoms.
4.3.2. Effectiveness of the proposed strategic approaches
As mentioned above, the study by the WI does not deliver a coherent strategy that can be adapted
by the German federal government but rather shows ways for improvement. Additional measures
or barriers to overcome are supposed to serve as guidelines and inspiration for political discourse
in order to be included in the climate policy. The implementation of all the proposed measures in
the study could be a very effective solution strategy in becoming carbon neutral by 2035, but this
is a best-case scenario from a scientific point of view. There are many barriers that make the
implementation of all the measures almost impossible, for instance, the lack of financial resources.
In order to achieve carbon neutrality by 2035, a massive structural change would need to happen.
Firstly, all of the measures listed in the study require a political will to shape the future of
Germany’s energy consumption and a consistent focus on its implementation. The German
government would have to pass several new laws to make renewable energy use mandatory for all
sectors. The expansion of renewable energies, such as photovoltaic and wind energy, would have
to be pushed and supported significantly more than today (Wuppertal Institut 2020). The fact that
there is a lot of room for improvement by the German government, even two years after the study
was conducted, can be taken from a special report by the German Federal Court of Auditors that
sharply criticized German climate policy in March 2022. According to the ruling, the German
government should ensure that future climate protection programs only contain measures that
‘demonstrably and economically” contribute to reducing GHG. With regard to the existing
programs, the auditors criticized, the lack of specifications for almost all climate protection

measures adopted since 2015 as to how much GHG they are intended to save. Secondly, the court
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criticized that only a few of the projects included in the climate protection programs to date actually
led to savings (Deutscher Bundestag 2022). This highlights the need for new and effective climate
measures that need to be taken according to the study.

Secondly, the implementation would require not only a political focus but also heavy
investments. According to the study by the Frauenhofer Institute, the shift towards a climate-neutral
energy system would amount to between 440 and 2,330 billion euros. However, taking into
consideration possible environmental costs that result from the progressing climate change, the
investment sum would be significantly reduced (Fraunhofer ISE 2021). Still, the investment that
needs to be made would be immense, and once again, a political will would need to be present to
take those. Thirdly, German companies would need to be willing to participate in the structural
change. They would have to transform towards renewable energies and use climate-friendly
resources only to make carbon neutrality happen.

Lastly and most importantly, changes in the thinking and behavior of Germany’s society
are crucial for the proposed measures to work. A change in values would need to happen that has
the effect of more awareness of the consequences and causes of climate change. On the one hand,
society should be made even more aware in order for them to reduce their energy consumption in
general. Secondly, for new climate-friendly technologies to be implemented and, more importantly,
to be effective, greater acceptance and willingness to adapt to changes would need to be present.
This would result in a significantly lower amount of technical equipment for conversion, storage,
distribution and use of renewable energies (Wuppertal Institut 2020). To sum it up, the study
provides suitable and effective approaches to achieve climate neutrality in Germany, but this can

only happen if all parties involved participate.
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4.3.3. Management of resources and collaborations

The third part of the analysis focuses on the capacity and collaborations of the study. It will be
examined whether the WI has the capacity to influence the problem-solving by itself, where
capacities are lacking and what role other stakeholders have played in the development and possible
execution of the study. Firstly, scientific research usually relies on funding to perform its
examinations. Third-party funds and essential funding from the state of North Rhine-Westphalia
finance the WI (Wuppertal Institut n.d.). But to conduct extensive studies such as the analyzed one,
it relies on additional funding. Most of the institutes studys are therefore commissioned by a third
party and thereby financially supported. For example, in the case of the carbon neutrality study,
the socio-ecological bank GLS Bank financially supported the work. It can be assumed that without
the state’s and other sponsors’s financial support, well-founded climate research with
recommendations for actions would not be possible.

Furthermore, collaboration or consultation with other scientific research specialists and
institutes is of great importance for a result-generating study. In the case of the carbon neutrality
study, the WI has drawn many conclusions and recommendations from the work of the Fraunhofer
ISE on Germany’s energy transition. But besides the financial support and the insights of other
climate research to get the study conducted in the first place, it is vital to get an audience for the
findings and the proposed measures so that there is a chance of actual implementation in the climate
policy. The carbon neutrality study was commissioned by the climate strike movement Friday’s
for Future Germany with the purpose of contributing to the discussion about climate actions in
Germany. The global youth-led climate movement that started in August 2018 demands better and
tougher climate policies worldwide. The German branch of the movement openly criticizes the past
climate policy and the measures of the federal government in Germany. According to their website,

26,000 scientists agree with their standing that the current climate actions are not sufficient to
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achieve climate neutrality in the near future. In order to give more basis to their demands and to be
able to propose concrete measures for improvement, they commissioned the study (Fridays for
Future 2020). For the study to affect climate policies, it needs to be spread out to a broad audience,
and the main aspects need to be understood by the public and politics. The Friday’s for Future
movement can serve as a good channel for this matter since the movement so far counts more than
5,000,000 people that went on the streets to support its demands (Fridays for Future 2020). In
addition, studies have proven that the movement in fact, influenced German climate policies
(Andres et al. 2022). Even though the government is not taking over all the proposed measures so
far, at least they adjusted the original target to reach carbon neutrality from 2050 to 2045. In
conclusion, the study alone does not have the capacity to have an impact on the desired recipients.
Only if the study gets enough attention from the public and the pressure on politics increases, it

can have the power to influence climate politics.

4.4. Key insights and recommendations to accelerate the achievement of climate
neutrality

The study conducted by the WI has shown that the German federal government’s targets are
inadequate for meeting the 1.5 °C goal. To be able to still meet this goal, Germany would have to
reach carbon neutrality by 2035 and not later. Hence, the transformation of the energy- and industry
system must happen at a much faster pace and the measures have to be accelerated. This would
require a political will to implement more climate actions and measures as well as accelerate
existing ones. Furthermore, the industry would need to be willing to join the transformation and
become carbon-neutral by switching to renewable energies, implementing a circular economy, and
through increased innovation dynamics. Overall, the analysis in the study suggests that achieving

CO2 neutrality by 2035 would be highly challenging from a technical and economic perspective
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but still possible. However, in addition to the technical and economic challenges of a
transformation toward CO2 neutrality, key challenges also exist in institutional and cultural terms.
The public has to be made more aware of the causes and consequences of climate change.
Behavioral changes in large parts of society in the sense of economical use of energy could have a
significant effect on the transformation of the energy system and substantially reduce costs
(Fraunhofer ISE 2021). Hence, even if a drastic acceleration of the energy transition happens and
the proposed measures are taken, the desired effects cannot be achieved without participation and
a change in society. And on the other hand, the structural changes that need to be made in the
German system should be carefully reflected before being implemented. This is because an
unreflective implementation of such a transformation could be accompanied by worsening social
inequalities and disadvantages for individual social groups. (Wuppertal Institut 2020).
Deriving from the key insights of the conducted study, the following recommendations from the
scientific perspective are given to accelerate the achievement of carbon neutrality in Germany.
Firstly, the proposed measures or technologies that are presented by scientific research
would have to be implemented in German climate policies to have an effect. This could be achieved
by the government working closer together with scientific research institutes, by commissioning
tailored studies and setting the focus on their implementation from the beginning. However, even
though scientific knowledge is an important resource for political demands for more ambitious
climate policy, if politics and science are too closely intertwined, there is a risk that science will
become politicized and thus is at risk of losing credibility in the long term (Schenuit 2021).
Therefore, keeping scientific climate research unbiased is important, whilst increasing the
collaboration between politics and science. Another way to strengthen the political will to
implement the proposed measures could be by the public demand. Hence, secondly, the public

needs to be made more aware and educated about the consequences of climate change. It is
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important that organizations or movements such as Friday’s for Future speak publicly about those
findings and raise awareness for climate actions. Only then society’s pressure on politics can
increase to such an extent that politics are forced to act (Unger and Oppold 2021).

Additionally, since climate research institutes rely on funding, collaborations with other
stakeholders are essential for their work. In order to further expand and improve current knowledge
and measures to achieve climate neutrality by 2045, public and private funding for climate science
would need to be increased. A possible way to increase funding was presented at the climate
conference COP27 in Egypt. It suggests skimming ten percent of the profits of oil and gas
corporations and investing it in climate protection (Mihatsch 2022).

Overall, the discussion and the social and political debate for the right solutions and
approaches that derive from scientific research findings are necessary to achieve the goal of GHG
neutrality and contribute to the achievement of SDG 13. Moreover, they must be conducted with
the greatest possible transparency and honesty across the entire society. As a basis for this, further
investigations, concepts and studies are needed, such as the analyzed one by the WI. Therefore, it
is of great importance that the federal government as well as private enterprises, entrepreneurs, or
social organizations, work together with research institutes. The commitment and efforts of those
institutions are vital to finding the adequate measures that need to be implemented by the federal
government to reach climate neutrality, as well as to find innovative technologies that make the

transformation to a GHG neutral energy- and industry system possible.
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5. Comparative analysis of different approaches to carbon neutrality in Germany

5.1.  Analysis of the profundity of the problem-solving approach from different
perspectives

The following chapter compares the profundity of the previously described problem-solving

approaches from different perspectives and their contribution to achieving climate neutrality in

Germany.

Firstly, the purpose of institutions on the five different levels is compared. The three levels
of scientific research, public and environmental NGOs (ENGO) have in common that they do not
work profit-oriented but create a positive environmental contribution. The Wuppertal Institute (WI)
and scientific research, in general, aim to develop new theories and publish scientific knowledge.
With its study, the WI contributes to the political and social discussion on how Germany can better
implement the path to CO2 neutrality (Wuppertal Institut 2020). On the other hand, the public
sector aims to serve society and the economy by creating framework conditions. By implementing
laws and regulations, the public sector tries to protect the different levels from overwhelming
threats like the climate crisis (BMUYV n.d.; Jones 2022). ENGOs aim to protect the environment
through their work and provide a communication bridge between society, politics, and other
organizations (Born, Burghaus, and Ellmann 2021). In contrast, companies and start-ups primarily
aim to generate revenues through their core business and are profit-oriented (MAN 2022).
However, many start-ups from the green-tech sector pursue both purpose and profit goals. The
example of Planetly illustrates that they follow the overarching purpose of reducing CO2 emissions

while generating revenues simultaneously (Raidl, Rauffmann, and Stiens 2021).
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One of the case study analysis findings is that all levels must also take voluntary
responsibility for continuing to work towards a climate-neutral future. The public sector, private
companies, and start-ups are partly guided in their climate actions by the German Climate Action
Plan. But scientific research and ENGOs have more freedom in designing their climate actions
since German climate regulations mostly do not apply to NGOs and academia. However, guidelines
that apply to the economy often do not cover all types of private organizations. For example, only
companies with an annual turnover of at least 40 million euros or more than 250 employees will
be obliged to disclose their sustainability information from 2024 onwards (European Parliament
2022). Companies that do not fulfill these criteria, such as start-ups, are under current and planned
law not required to report their emissions and, thus, have less motivation to reduce them.

Additionally, for institutions and organizations at all levels, it is necessary to adjust their
climate targets to the superior German Climate Action plan, which outlines a roadmap to achieve
climate neutrality by 2045. The calculations conducted by the IPCC have revealed that from 2020
on, Germany only has a budget of 4.2 Gt of GHG emissions left to keep global warming beneath
1.5 °C. However, the WI study shows that the German government’s current targets are
insufficient. Germany will only stick to the targets if it has already reached the climate neutrality
goal by 2035 (Wuppertal Institut 2020). These targets show that treating the root causes of CO2
emissions must be accelerated and adapted at all levels. Nonetheless, the targets of the public sector
and the three other levels differ from WI’s. The public set their target in the ‘Climate Protection
Law’ to achieve neutrality by 2045 (Stolten et al. 2022). At the private company level, most pursue
the same goal. A survey by Microsoft Germany found that 82% of German companies want to be
climate neutral by 2045, and 53% use technology already to make their supply chain more

sustainable (Chambers 2022). Even for NGOs, the Paris Agreement serves as a guideline. In
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addition, some NGOs like Atmosfair have their targets, which include developing e-kerosene to
make air travel more sustainable (Atmosfair 2022a). In conclusion, it becomes clear that while
there are targets at all levels, they are not uniform.

To fight the root causes of CO2 emissions and climate change, Germany set a long-term
goal to become climate neutral by 2045. More specifically, this means that GHG emissions are
reduced by 80-95% compared to 1990, and only the remaining percentage of emissions gets offset
(BMUB 2016). To achieve this goal, stakeholders on different levels must focus on fighting root
causes by committing to CO2 reductions instead of compensating for them. While the public sector
and scientific research mainly provide framework conditions, guidelines, and recommendations for
climate neutrality, private companies, start-ups, and NGOs are more focused on implementing
required changes in the economy and society. Nevertheless, scientific research can and does
contribute to German climate goals by proposing measures that enable the transition to climate
neutrality. For example, research suggests switching entirely to renewable energy (Wuppertal
Institut 2020). As recommended by the WI, a complete switch to renewable energy is the most
sustainable solution, and the analysis of this thesis shows such a switch could address the root
causes of excessive emissions. In addition, the public sector can contribute to fighting the root
causes of CO2 by introducing plans and guidelines that force other stakeholders to take reduction
measures. In comparison, many private companies mainly concentrate on fighting symptoms of
CO2 because their traditional business models are often not built on recent climate targets.
Therefore, these companies compensate for their CO2 emissions by fighting symptoms, such as
the CCUS technology by MAN. Accordingly, many private companies must revise their business
models to become net-zero. Moreover, start-ups, such as Planetly, have developed business models

to enable a net-zero economy by focusing on CO2 reduction, complemented by an offsetting
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service. Also, ENGOs, such as Atmosfair, was recently founded to focus on root causes and
fighting symptoms by preventing, reducing, and offsetting CO2 with their services (Atmosfair
2022b).

5.2.  Analysis of the effectiveness of the applied strategy

This section discusses various aspects that influence the effectiveness of the solution approaches
of the different levels to achieve climate goals and carbon neutrality in Germany. The discussion
aims to identify differences and similarities between the levels mentioned above.

Firstly, the extent to which voluntary support from politics, society, and other organizations
is needed to increase the effectiveness of the solution offered by the respective level is examined.
Then, the influence of other factors, such as compliance with standards and the ability to scale and
measure impact, will be evaluated. Finally, the funding of the organizations also plays a significant
role in influencing the effectiveness of the problem-solving approaches. However, this aspect will
be explored in the next section, namely the analysis of capacity and collaboration.

Politics create the framework conditions for all players operating in Germany. Hence, it
significantly influences the design and effectiveness of the various solutions. In addition to
providing capital and resources to start-ups and ENGOs, it can also subsidize certain technologies
that lead to more GHG savings or reductions. An example of this is the carbon capture industry.
Its effectiveness depends to a large extent on its transport and storage potential, as could be seen
in the MAN case study. In this sector are still many logistical and legal obstacles, high costs, and
at the same time, too little support and incentives for urgently needed investments by the
government. However, policymakers are also responsible for implementing measures developed
by scientific research. Therefore, legislation is the duty of politics, and it can strongly influence the
pace of implementation. The WI case study has shown that a political will is crucial for
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implementing the measures (Wuppertal Institut 2020). The stronger the will, the stronger and faster
could the achievement of the German climate targets take place. In addition, the selection of
implemented measures is also of great significance. Up to now, the measures have mainly been
aimed at optimizing the energy sector in a climate-friendly way, but this sector only accounts for
about one-third of Germany's CO2 emissions (Tiseo 2022b).

Implementing all climate protection projects without overcoming specific challenges is
impossible. In some cases, laws and regulations make implementation more complex, leading to a
reduction in effectiveness. This does affect not only the private sector or NGOs but also
municipalities that want to implement their projects as their competence and decision are limited
by laws (Paar et al. 2022a; 2022b). Next to the German government, other bodies issue regulations
relevant to climate protection projects. In addition, many new laws have been added with the
introduction of the Paris Agreement of the UN, especially concerning the issuance of
environmental certificates, and, as already described in the Atmosfair case, facilitate a double
counting of saved emissions. This has far-reaching consequences for organizations operating in
this sector and can lead to reduced effectiveness.

With society’s help, effectiveness can also be increased in some sectors. NGOs often rely
on the support of volunteers such as students due to their high dependence on external funding and
scarce resources. In addition, NGOs pursue many campaigns to raise awareness in society, which
only have an impact if a large proportion of society’s members voluntarily decide to change their
lifestyle. In general, many environmental protection measures only develop their full potential
when implemented by as many individuals and private households as possible. A collective change
in German society’s thinking and behavior must happen to successfully implement most of the

measures identified by scientific research (Wuppertal Institut 2020). This is why it is crucial to
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sensitize society to climate challenges. Some German municipalities go one step further and
actively involve their residents in shaping the local climate protection strategy. As a result, such
projects gain more approval, and there are fewer backlashes (Hansel et al. 2017; Hemmati and
Schmidt 2020). If awareness rises in German society, political changes can also be observed
because as soon as climate protection gains importance among the majority of the population,
climate-protecting parties will likely also gain ground in their polls and strengthen their position.
This, in turn, could lead to more climate protection measures and laws being passed. All these
points illustrate how important it is to raise awareness in society to get people to participate in
climate protection actively.

In addition to politics and society, organizations such as NGOs, private companies,
scientific or public institutions can also provide voluntary support. Although the German state
determines the amount and period of CO2 emissions of private companies with its laws and rules,
there is a social market economy in Germany (Erhard 2016). Therefore, the state does not want to
interfere too much with competition. Switching to environmentally friendly production processes
usually requires high expenditures and could therefore lead to a competitive disadvantage, which
could have serious consequences, especially in an international context. It is therefore important
that companies take the initiative voluntarily and do even more to protect the climate than is
required by law. This is especially true for established companies in the private sector, which often
have the necessary resources and liquid funds. Younger companies rarely have the resources to do
this. Therefore, they can use the help of other organizations. However, the topic of collaboration
between organizations and the exchange of resources will be addressed in detail later in this thesis.

The scaling potential is another factor that can influence the achievement of the climate

targets. Due to the non-achievement of the German climate targets in 2021 and 2022, scaling of
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the planned measures by the government is urgently needed, as otherwise, it is unlikely to achieve
climate neutrality by 2045 (Stober 2022). To accomplish climate neutrality, however, it would also
be advantageous if private companies, as well as social or academic institutions, would scale up
their problem-solving approaches to achieving the German climate targets. NGOs in this area are
also interested in generating as much impact as possible, but they primarily depend on external
donations, severely limiting the potential for scaling. In addition, for NGOs, it is often more
important to make decisions about projects and the organization's strategy and to maintain their
independence than to accept money from anyone willing to donate. Atmosfair states in its report
from 2021, for instance, that it only accepts donations if the donor's values match the organization's
values (Born, Burghaus, and Ellmann 2021). On the other hand, young start-ups receive funding
from investors who usually demand interest or shares in the company for this service. Similarly,
they even aim for a decisive growth phase in which the company seeks to bring its services to as
many customers as possible (Adhanan 2022). Since the private sector in Germany is in the social
market economy system and thus exposed to competition, it can be assumed that patents and
technologies are less likely to be shared voluntarily between companies. After all, these could bring
important competitive advantages and thus contribute to maximizing profits. This limits the scaling
potential.

Compliance with standards dramatically impacts the solution's effectiveness, especially
with ENGOs and start-ups that issue certificates for saved CO2 emissions. The purchasers of the
certificates usually want to have them officially credited. Otherwise, they would not be able to use
them for official offsetting purposes. The certificates are generally only accepted by society and
the government if the certifications have been carried out according to recognized standards. NGOs

like Atmosfair and start-ups like Planetly that are active in this sector use, for example, the
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certification standards of the UN, the Gold Standard, or the GHG Protocols (Born, Burghaus, and
Ellmann 2021; Planetly 2022). Both start-ups and NGOs usually aim to make their brand better
known and thereby introduce their standards through certification systems. After all, if the brand
itself gains recognition and is considered trustworthy by society, this can have a similar effect.
Planetly itself tries to accomplish this because companies that fulfill the seal policy of Planetly
receive the status of a carbon-conscious or carbon-neutral company from them. These companies
can then use this seal to show their customers which climate goals they pursue and the values with
whom they can identify. Established companies usually already have a reputation and trust among
customers and society. Compliance with standards is also indispensable for such companies. Still,
they probably play a much more critical role for start-ups and small to medium-sized NGOs, as
their brand recognition is lower.

The ability to measure the impact of the projects and activities carried out is of great
importance and can, under certain circumstances, improve effectiveness. Especially for social
organizations, it is essential to show their donors which achievements have been made with their
financial support. This allows them to retain their current donors and clients and attract new ones.
For other organizations, such as start-ups and established companies, measuring the impact of their
climate protection projects is also indispensable, as there is now a strong dependency between a
business's financial and social performance. Furthermore, measuring impact can create systemic
and sustainable change, but it can also enhance an organization's value creation. It also increases
the trustworthiness of an organization and is therefore of great importance, especially for young
companies and social organizations (GBM 2020). Institutions and businesses whose business
model is focused mainly on social aspects such as climate protection often use official and

reputable partners such as TUV to confirm their organization's impact. In general, the effects of
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climate protection projects that either compensate, reduce, or capture CO2 can be measured well
and accurately with the help of such partners, as seen in Planetly and Atmosfair. It is more
complicated with campaigns or projects that raise awareness of CO2 emissions, as is often the case
with NGOs. But even these can be measured with the help of surveys and other awareness metrics
(Weiner n.d.).

5.3.  Analysis of resources and collaborations required for the different perspectives

In the following section, the capacities of the different perspectives will be compared, looking at
the resources they supposedly already have and, on the other hand, resources that they are often
lacking and hence call for collaborations in order to accelerate the achievement of climate targets
in Germany. Three main aspects derived from the analyses are financial-, human-, and technical
resources. Furthermore, a need for revised laws and legislation was a result. Lastly, it will be looked
at the credibility and the targeted stakeholders of the scientific, the public, the private company,
the NGO, and the start-up perspective.

Firstly, the analyses for the five selected perspectives have all revealed that financial
resources play a central role in achieving carbon neutrality and hence in reaching climate neutrality.
Based on the findings of the analyses, it can be assumed that in particular scientific research, NGOs
and start-ups are relying on investments and/or funding to contribute to climate neutrality. At the
same time, there is potential for public and private enterprises to invest their financial resources in
climate actions. Scientific research and NGOs are arguably the most dependent stakeholders
regarding funding since they are primarily non-profit-focused. Scientific research institutions like
the WI, in particular, depend on external financial support since they cannot carry out their work
without external funding. In the case of the WI, it is supported by the state and independent

financiers. Therefore, it can be argued that the continuous efforts of scientific climate research that
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are essential to delivering appropriate measures and new technologies to achieve carbon neutrality
can only be guaranteed if external stakeholders provide financial resources. The case of NGOs
differs a little from scientific research. Even though NGOs are often non-profit, they might generate
revenue compared to most research institutions and can therefore finance at least part of their work
by themselves. But like Atmosfair, the organizations are still often dependent on individual external
donations, the support of private companies, governmental funds, or charitable foundations in
addition to their revenues (Folger 2022). Even though Atmosfair has managed to be financially
independent of public donors, they still rely on other external donations. Hence, it can be concluded
that for NGOs that have set it as their goal to combat climate change and contribute to SDG 13, it
is essential that private investors and companies, as well as individuals and the government, provide
financial resources to secure the contribution of NGOs towards carbon neutrality in Germany. In
comparison to NGOs and research institutions, start-ups are mostly profit-focused. But the analysis
of the selected start-up Planetly has shown much potential for contributing to achieving SDG 13 in
the green-tech sector. It could be even more successful if government funding were increased.
According to the German Energy Agency, about 22.7 billion euros would have to be provided
annually for green-tech start-ups to achieve the German climate goals (Deutsche Energieagentur
2021). Overall the analyses have shown that large investments would be needed to achieve
Germany’s climate goals feasible. In addition to funding climate research and the support of NGOs
and green-tech start-ups, the transition to a climate-neutral renewable energy system would require
investments between 440 and 2,230 billion euros. According to the Fraunhofer Institute
(Fraunhofer ISE 2021), investments as high as five trillion euros would have to be made to achieve
climate neutrality in general in Germany. Meeting the large total investment requirements for a

climate-neutral Germany by 2045 would require private and public capital. For the challenge to
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succeed, public investment funds must be targeted, and private investment must be mobilized since
the financial resources lie within those two sectors (KFW 2021).

Secondly, human resources play a significant part in all five different perspectives. The
analyses have revealed that the know-how within the five levels and the lack of personnel are
relevant factors to be considered. Regarding the know-how within the level, a high degree of
profound knowledge for accelerating carbon neutrality in Germany is the strength of scientific
research. Still, it can also be found within private companies, the green-tech start-up community,
and NGOs. Since climate research is committing all its efforts towards accelerating the climate
targets and the analyses have shown that it influences political discussion, it can be concluded that
know-how is a vital skill of this level. Looking at the know-how of private companies regarding
climate actions, the case study by MAN has shown that there can be a high-level knowledge within
the company by investing in R&D departments and projects that dedicate their efforts towards
developing innovative technologies or concepts to combat climate change. But it has to be
mentioned that this, once again, is strongly connected to financial resources and often also the size
of a company. Hence, it is difficult to conclude from MAN to the whole landscape of private
companies in Germany. Many private enterprises are heavily dependent on external knowledge
and technologies since they do not have the capacities to research climate-friendly technologies or
concepts on their own. On the other hand, many business models in the green-tech industry excel
through innovative technologies and can contribute to combating climate change in Germany.
Additionally, NGOs often have specific knowledge at their disposal through qualified personnel
and experts. But a way for the three levels to effectively put their knowledge to use is by
collaborating with one another since there are often gaps within one organization or business that

can be closed by another. For the public sector, in contrast, it can be argued that it is more dependent
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on external knowledge, like the findings conducted by climate researchers or experts, to adapt or
improve their climate action policies. Especially in energy, buildings, and infrastructure, the
government needs efficient solutions based on profound research and proven to be effective
(BMUYV 2022b).

The second aspect in the human resources field that has been derived from the analyses is
a lack of personnel that would need to be overcome to achieve German climate targets. This factor
is especially relevant for the public sector and is also linked with knowledge since the public sector
requires more qualified personnel to implement more efficient climate measures (Paar et al. 2022a;
Rosler 2019, 6). Therefore, a problem that NGOs often must deal with is a lack of personnel. In
this case, the lack of personnel is once again linked to financial resources since the number of
donations or funding is directly related to the amount of paid staff an NGO can hire. Hence, a lack
of financial resources leads to a shortage of staff. However, NGOs often also hire voluntary
workers for projects, but it can be assumed that there are usually not enough volunteers to cover
an NGO's projects. To sum it up, the transition towards climate neutrality in Germany requires
educated and skilled personnel currently lacking in the public sector, as well as NGOs and the
private sector. This may not be a very concerning problem for large companies like MAN. Still,
the switch to renewable energies would, for instance, require many new installers for heating
systems, electricians, and energy consultants (Oldeland 2022).

Thirdly, technical resources like machinery and technologies have proven to be essential
factors in Germany’s way toward climate neutrality. This aspect is mostly regarding private
companies and green-tech start-ups. However, it has to be mentioned that this is also related to the
know-how of an organization and financial resources. The selected case study of MAN has shown

that there is great potential in larger companies with the financial and human resources to put in
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R&D and hence can innovate technologies and positively impact GHG emissions. They can
develop and establish technical resources that are very important for climate neutrality with their
existing resources. On the contrary, financial and human resources are often not given to start-ups,
and they have to get investments first to develop and establish their innovations, technologies, and
machinery. Once they have achieved this, they also have promising potential with technologies like
the Planetly software and green hardware to achieve the climate targets in Germany. Furthermore,
scientific research can contribute to the process of developing such innovative technologies by
joining forces with private companies, start-ups, NGOs, or all together.

Another aspect that has proven to be crucial for the different levels, according to the
analyses, is that revised laws and legislation would have to be set up by the German government
to help the levels accelerate their efforts. This is especially important for start-ups, NGOs, private
companies, and the public sector. As already described above, the government has the capacity to
change, adapt or introduce laws and legislation that can pave the way for innovative business
models, technologies, or approaches that can help Germany achieve its climate targets.

Lastly, another relevant factor was the credibility of the organizations, businesses, or
institutions in connection with the target group. Scientific research and NGOs depend on their
credibility and must reach the right audience. For science, reaching the right audience is of great
importance to ensure that the findings can impact politics and behaviors and NGOs because they
depend on external support and funding to run their projects. On the other hand, a factor that the
public sector sometimes must deal with is a lack of credibility. They depend on public participation
in their measures and the acceptance of their decision-making. This is another reason the

government relies on scientific research to justify its measurements.
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6. Recommended strategic actions for all levels regarding the achievement of climate
neutrality

6.1. Recommendations based on the profundity of the problem-solving approach

For Germany to achieve its climate goals and climate neutrality by 2045 even more effectively,

systemic change is required as strategic, multi-stakeholder approaches must come together across

systems. On each level, the discussion suggests that underlying root causes must be addressed

effectively while collaborative capacities must be strengthened (Catalyst 2030 2021). In this

context, the analysis and discussion carried out previously give rise to various points based on

which realistic proposals for action and recommendations can be made. The first part relates to the

gaps identified in the discussion based on the profundity of the problem-solving approach.

The analysis shows that many organizations in the economic and public sectors are not
fulfilling their responsibility to reduce CO2 and have not yet presented and implemented concrete
strategies (Day et al. 2022). In this regard, it is up to the overarching federal government to
redistribute responsibilities between the states and local municipalities and provide financial and
personnel support. In the process, organizational structures must also be revolutionized, and, for
example, new partially independent climate departments must be created that deal specifically with
climate protection (Read 2020). Moreover, the climate problem is not only a German problem.
Because of Germany's European influence, EU-wide regulations and laws must be adopted that
aim at a united fight against climate change (BMWK 2022a). Furthermore, the private sector often
hinders stricter CO2 measures through increased lobbying. This naturally puts the government in
a dilemma since, on the one hand, it wants to maintain the industry's strength. Still, on the other
hand, it will not succeed in achieving the climate targets without a change in large corporations,

especially in the automotive and energy sectors. Accordingly, the government must rethink the
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existing decision-making processes to reduce the decision-making influence of large corporations
(Cann and Katzemich 2020).

Secondly, the analysis of the case studies reveals that CO2 reduction must be accelerated at
all levels. Still, specific targets of the public sector, NGOs, start-ups, and corporations often differ
from those recommended by scientific research institutions. While most companies and
organizations at all levels have their specific climate targets, it becomes clear that these goals lack
uniformity. To accelerate the achievement of climate neutrality by 2045, according to the European
Comission (n.d.), the economy and society must realign their CO2 targets and measures according
to the newest climate targets recommended by scientific research. Additionally, all organizations
must adapt their strategies and operations according to these adjusted climate targets.

Furthermore, to support climate neutrality, companies can reduce their CO2 and offset
remaining emissions that cannot be decreased. However, to reach the German climate targets and
fight the root cause of GHG emissions, all levels must focus on CO2 reduction instead of offsetting.
Offsetting should only serve as a backup solution for emissions that cannot yet be reduced, for
example, due to lacking innovations and technologies in production processes. The long-term goal
of each organization and institution must be to become net-zero, which means that emissions across
the whole value chain must be reduced by 90-95% compared to the base year. Only the remaining
5-10% of CO2 emissions should be offset. Specifically, the Corporate net-zero Standard of the
SBTi encourages companies worldwide to halve emissions before 2030 and achieve net-zero
emissions before 2050. Good practice elements for high-integrity voluntary compensation include
prioritization of own mitigation action, robust quantification of carbon footprints, use of high-
quality carbon credits, avoidance of double counting, transparent and accurate reporting, and clear

and truthful claims and marketing (Science Based Target Initiative 2022).
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6.2. Recommendations based on the effectiveness of the applied strategies

Further recommendations for action can be concluded in the area of the effectiveness of the
strategies applied. These mainly refer to suggestions that the public sector and, above all, politics
can undertake to revolutionize public and economic life and system to achieve German climate
neutrality by 2045. However, it also requires the initiative and cooperation of other stakeholders.

Foremost, there are insufficient incentives or support to encourage the free market to adjust
its CO2 reduction goals and a lack of political will to adopt stricter CO2 regulations. To create a
particular motivation and pressure for better CO2-saving measures at the private, entrepreneurial
and nongovernmental levels, it is up to the higher government to build a framework with new
regulations and laws (Wuppertal Institut 2020; Tiseo 2022a). According to this, it is crucial that
the government declares and legally establishes an existential state of emergency, which sets the
issue of climate protection as a priority and, on this basis, gives it the authority to take new, more
effective measures (WiWo 2019; Climate Alliance n.d.). Building on this, existing laws and
regulations need to be revised, and Germany's Climate Action Plan needs to be adapted to reduce
the hurdles that companies face. This could be done through environmental taxes and tax reductions
for emission-friendly business practices. Tax incentives suggest that the government compromises
tax revenues to encourage fewer polluting investments and consumption to realize ecological
policy objectives and thereby manage positive externalities (Koppl and Schratzenstaller 2021).

In addition, the political will would have to increase so that the German climate targets can
be achieved stronger and faster and generate acceptance for more support for the market economy.
However, this is difficult, as the political will predominantly depend on public demand. This could
be overcome by introducing a state of emergency as described above, as this would define

emissions as a direct threat to citizens and the economy and thus may motivate them to act (WiWo
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2019; Leiserowitz 2020). Another way to increase political will would be to deepen and spread
information. Political decisions, as well as economic decisions, are built on knowledge. Thus it is
crucial to give decision-makers solid evaluations, neutral and trustworthy economic facts, and
accurate projections with realistic scenarios. Moreover, there is the possibility to create a
behavioral change through minor environmental adjustments, such as the introduction of
educational programs and social media campaigns, which can be built based on scientific findings
(Hernandez 2022). This task would increasingly fall to the scientific institutes and NGOs, which
must be supported with financial resources.

Moreover, the need to improve the communication of this information is urgent.
Transforming complex facts and numbers into an easily approachable language to all can make it
more straightforward for society. If not, it will be challenging to persuade society and decision-
makers to contribute to the costs today to prevent the long-term consequences of climate change
(Gurria 2008; Leiserowitz 2020). In addition, strengthening a public climate expert council could
bring the topic closer to society and simplify it (Expertenrat fiir Klimafragen n.d.). Furthermore,
many emission reduction measures are only reaching their full potential once they are adopted by
most individuals and households (Wuppertal Institut 2020). Therefore, a fundamental change in
people's behavior is necessary, which takes time and the right incentives. Most people will only
engage in climate adaptation activities if the financial benefits outweigh the expenses, if it is a
social issue that affects their community, or if their social network recognizes this behavior as usual
(Blanchard 2010). Foremost governments and businesses should therefore place the most
significant effort into making environmental behavior simple behavior. By doing so, they ensure

that costs properly represent the carbon footprint, that climate-friendly goods exceed alternatives
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in terms of their impact on the environment, and that carbon labels are reliable and understandable
so that consumers can make climate-friendly decisions more easily (Thegersen 2021, 9).

However, since Germany is a social and free market economy, the state does not want to
intervene too much in economic activity. Accordingly, it also requires changes in the economic
system as a whole. Hence, companies must also take voluntary initiatives to achieve the German
climate targets. In the economic area, politics, companies, and start-ups are mainly faced with the
challenges of switching to renewable energies, recycling waste materials, and reducing emissions,
especially CO2 (Erhard 2016; Pennington 2022). One solution could be to switch to a circular
economic model, bringing the various stakeholders together and increasing their capacity and
commitment. The concept of circular economy is described in Appendix 10. Additionally, there is
enormous potential for a 39% reduction in world emissions when switching to a circular economy.
According to estimates, it can fill about half of the emission gaps between existing regulations and
the 1.5 °C targets established by the Paris Agreement. But therefore, it is evident that to change
corporate structures and market frameworks, considerably bolder measures and more substantial
commitments are required (Stefanakis, Calheiros, and Nikolaou 2021; Masterson 2022). Therefore,
it would be necessary for all stakeholders to integrate sustainable practices into their core strategy,
for example, using climate change consulting services that accompany, advise, and monitor the
company on the path to voluntary restructuring. In this context, governmental aid and financial
incentives could help to link consulting and business (Hope 2022).

Furthermore, in addition to direct political measures, other levels of the economy must also
contribute to Germany's overall climate neutrality. Hence, due to Germany's failure to meet its
climate targets in 2021 and 2022, there is an urgent need for the German government and other

stakeholders, such as private companies and social or scientific institutions, to scale up the planned
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measures and problem-solving approaches. In addition, specific dependencies, such as the NGO's
reliance on external donations, or increased competition among private companies, such as patent
and technology constraints, limit effective scalability (Stober 2022; Adhanan 2022). To precisely
increase this effectiveness, start-ups with innovative ideas must work closely with large companies
to increase the pace of innovation and simplify scalability, and leverage collaboration effects
(Marra, Antonelli, and Pozzi 2017). This enhanced collaboration can, for example, take the form
of a co-creation process. Co-creation should always be fair and equal, and the strengths and
influence of the individual players should be shared and used in the best possible way. In this case,
this includes the authority to make decisions (government), access to resources (private
businesses), the capacity to influence the public's opinion (NGOs), or the ability to develop
reasonable arguments (science). Therefore, this co-creation process requires a clear structure that
addresses the root causes and penetrates complex approaches and systems. A successful
implementation can lead to the exchange of knowledge and resources. For example, start-ups can
gain new customers and scale up their emissions savings approach by networking with larger
companies (Fagiewicz et al. 2021, 556).

Lastly, measuring each level's impact is essential to make the topic more tangible and to
create systemic change. However, the measurement of the CO2 impact is not self-evident in the
private economy as well as in public. According to research findings, there is no proof that
voluntary climate reporting by businesses has any impact on decreasing emissions. Compared to
voluntary disclosure, mandatory corporate reporting of GHG emissions results in much larger
company emissions reductions. Accordingly, there will likely be no way to avoid disclosing the
CO2 emissions required in the future (Schiemann et al. 2019), even though there will be an EU

CO2-reporting obligation for companies with more than 250 employees from 2024 onwards. It will
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still be the company's choice to decide how to implement this. Furthermore, this regulation
primarily aims to curb greenwashing and not to create pressure to reduce CO2 emissions further.
Accordingly, the government must take further steps to improve impact measurement. This could
take, for example, the form of requiring large companies by law to disclose their annual sustainable
impact figures, which would create an obligation and control (European Commission n.d.). In this
respect, certificates and standards are also significant in measuring an organization's impact and
gaining the trust and acceptance of society and investors. However, these are very expensive to
obtain, especially for start-ups and NGOs, and there are often difficulties with the control and value
of these certificates (Born, Burghaus, and Ellmann 2021; EPA 2022). Stricter regulations are
needed that prescribe the highest standards for implementing climate protection projects and
measuring their effects to circumvent these challenges. To make it easier for smaller start-ups to
acquire certificates, they could be graded according to the size of the company, thus reducing or
increasing the price.
6.3. Recommendations based on the management of resources and collaborations
This section of the thesis focuses on recommendations regarding the management of resources and
collaborations of the different levels based on key findings of the case study analyses. Key areas
for recommendations are financial resources, human resources, technical resources, and audience.
In financial resources and scientific research, NGOs, as well as start-ups, are mainly relying
on investments. At the same time, the public sector and private corporations have the potential to
invest their comparably greater financial resources. Therefore, these five levels must trade financial
resources against other assets. First, the government should provide tailored financial support
programs, especially for NGOs and scientific research, because they are particularly reliant on

funding. However, NGOs must remain independent from the government concerning their goals
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and decision-making. In return for financial support, scientific research organizations can offer
know-how and credibility by designing studies and research that build the theoretical basis for
government decisions. Furthermore, the public sector can use credibility and power to influence
the behavior of society through scientific research to justify their choices because almost 80% of
the German society believes that the findings regarding climate change issued by scientists and
academic institutions are correct (Appunn 2021).

Similarly, NGOs can support the public sector in exchange for financial support because
they tend to have high legitimacy and can help promote public decisions and goals if they fit the
NGOs purpose (Atack 1999, 855). However, scientific research must remain unbiased, and
researchers have to be entirely neutral when looking for new hypotheses, regardless of the goals of
institutions that provide financial support. Furthermore, NGOs can use their strong voice to
influence their followers in their decisions and actions (Banks and Hulme 2012, 3-5) because they
have many supporters who voluntarily want to stop climate change. This power is necessary for
systemic change since it requires many people who think and act systematically (Catalyst 2030
2021).

In addition to scientific research, green-tech start-ups need government support to reach
their targets even faster, even though they usually generate profits. Access for start-ups to EU
funding programs to increase innovation should be simplified to support green-tech start-ups.
Furthermore, the German government should provide so-called matching grants, in which the state
uses public money to double the investments collected privately (Raidl, Rauffmann, and Stiens
2021). Green-tech start-ups can offer the public sector, in return, access to new soft- and hardware
technologies that will be available in the market and can support the economy in reaching its

climate targets. However, the public sector needs to support climate-oriented NGOs, start-ups, and
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academic research financially. One possibility could again be the introduction of environmental
taxes, which have been shown to play a significant role in carbon abatement in other countries (Tao
etal. 2021, 1).

In addition to the state, private companies can support NGOs, scientific research
organizations, and start-ups by providing financial resources. In return, NGOs can, for example,
offer services to enable the reduction and offsetting of emissions in exchange for donations and
can provide CO2-related certifications to companies as proof of their commitment to climate
change. In contrast, scientific research organizations can offer access to firm-specific and relevant
research that enables innovations and technologies used by the private company to improve the
sustainability of its processes, products, and services.

For the collaboration between corporates and start-ups, there are several possibilities. Some
collaborative models to exchange financial resources between private companies and start-ups are
outsourcing carbon management by founding a start-up, investments in start-ups or venture capital
funds, or a merger and acquisition. When entering a merger and acquisition, corporations can offer
corporate funding, resources, and customer access to start-ups. At the same time, they can profit
from the possibility of innovating through disruption and access to new technologies that reduce
CO2 emissions (Hornung 2021). To collect enough funding, NGOs, start-ups, and scientific
research must concentrate on private and public capital. To persuade public and private investors
to finance their efforts, organizations should focus on offering relevant, required, and valuable
resources in return, such as access to cutting-edge technology. In addition, start-ups can increase
their chance of attracting public and private investors by generating purpose and profits because
this ‘for purpose for profit’ strategy attracts clean-tech and conventional investors. Investors could

be incentivized to invest in climate companies by offering a tax benefit for green investments.
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In addition, the different levels can support each other with regard to knowledge. Since
know-how about climate-impacting technologies and solutions is distributed between NGOs, start-
ups, corporates, and scientific research, knowledge must be shared between these players to reach
new findings. This is because system change requires strategic, multi-stakeholder approaches
coming together across systems (Catalyst 2030 2021). One way to achieve knowledge sharing is
the concept of open innovation: It focuses on the requirement for businesses to open up their
innovation processes and combine internal and outside-produced technologies to provide business
value (Elmquist, Fredberg, and Ollila 2009, 326). Chesbrough defines open innovation as ‘a
paradigm that assumes that firms can and should use external ideas as well as internal ideas, and
internal and external paths to market, as the firms look to advance their technology’ (Chesbrough
2006, 1). If a private company tries to become climate neutral, they could, for example, introduce
a hackathon and invite members from society, start-ups, NGOs, and scientific research
organizations. In return for the ideas that the participants come up with, the corporate could offer
price money.

Additionally, there is great potential in the German economy and public sector to implement
more far-reaching CO2 measures. Many levels are interdependent, but there is no actual exchange
and accessibility of know-how (Born, Burghaus, and Ellmann 2021). The solution to this challenge
with the government is to create incentives and promote the exchange and acquisition of
knowledge. But science significantly contributes a great deal to developing new knowledge and
opportunities. Accordingly, the government should promote increased investment and cooperation
with scientific research institutes, for example, to obtain new technologies for the energy transition
(BMBF 2022). The current challenge is that many scientific and research institutes have intensely

focused their work on demonstrating the effects and risks of CO2 emissions. However, being aware
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of the problem does not necessarily imply knowing how to solve it or putting appropriate measures
in place. Accordingly, it is also essential for the economy and politics that real and more ‘usable’
scientific measurements are found. In this respect, better climate models need to be developed,
which give more input on strategy adaptations, measures, risk management, and relevant
technologies. Therefore, it will be vital to focus on local climate information and sector-specific
needs in gaining this scientific knowledge. In addition, increased linkages between disciplines will
be essential to promote the cross-disciplinary development of concepts and methodologies to
maximize knowledge exchange, and address stakeholder needs better (Jasanoff 2021, 36; Knutti
2019, 21).

Moreover, scientific research is often conducted in collaboration with companies. To
increase success, they may adopt a long-lasting, collaborative model. Such an adoption enables
businesses to collaborate with scientific research organizations in a way that allows them to stay
constantly connected to early-stage research and to hasten the translation of that research into new
products that stimulate economic growth (Havard Business Review 2018). In this exchange,
companies can offer their network and financial resources, while scientific research organizations
can provide disruptive innovations, know-how, and technology. In addition, the public sector could
subsidize the organization’s R&D investments to incentivize start-ups and companies to increase
their know-how through R&D regarding CO2 reduction. One example of such an initiative is the
‘Horizon Europe’ program by the European Commission, which has a budget of 95.5 billion euros
and is the primary EU funding program for research and innovation. It combats climate change,
aids in accomplishing the SDGs set forth by the UN, and increases the EU’s competitiveness and

growth. More similar programs could be set up on an international and national level.
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Furthermore, it is central to develop and implement innovations in addition to the already
existing innovations. Thereby, innovation is strongly related to improving the flow of knowledge,
as the technologies, concepts, and measures developed by scientific institutions contribute
significantly to the generation of innovation (OECD 2014). But the government can also create
incentives to promote innovation in the economy and beyond. For one thing, the government can
act as a bulk buyer of innovations by purchasing needed products, systems, or services. Thereby,
the free competition must always be preserved, but this is where the government could encourage
greater collaboration with promising innovative start-ups. In addition, the government could reduce
innovation risk by making it easier to protect intellectual property or, for example, by launching
more financial support programs (Savchuk 2019; Boghani and Jonash n.d.). Another vital point in
promoting innovation is the creation of attractive business locations. Examples such as Silicon
Valley have shown that industrial clusters become innovation centers where competition and
cooperation between companies positively affect innovation and, for example, improve supply
chains. To achieve this, the government could encourage the formation of technology and science
parks and support the establishment of public research institutions (Cameron 2022).

Next to know-how, personnel is a scarce resource that must be increased to accelerate the
achievement of carbon neutrality. Germany's transition towards climate neutrality requires
knowledgeable and skilled personnel, which is currently lacking in public, NGOs, and private
sectors. Private Companies could try to increase recruiting success by strengthening their employer
brand through CO2 reduction and other climate actions. Recent studies show that about 75% of
workers favor employers with a climate plan, and even more would stay with their firm longer
(Hornung 2021). On the other hand, organizations can reduce the required personnel by decreasing

manual processes. Artificial intelligence can simplify manufacturing, operative processes, and
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decision-making by performing human-like cognitive tasks and automating physical processes,
thus reducing the need for human personnel (Benbya, Davenport, and Pachidi 2020, 1). In addition,
systemic change requires all stakeholders' participation, which challenges companies to influence
their employees toward a more sustainable mindset. For this, the company's internal culture must
change to incorporate a greener and environmentally conscious mindset into the company's DNA.
Every person involved must live this mindset in their daily work. This can be implemented by
introducing a change management task force in private companies focusing on climate change CO2
emissions. Furthermore, leaders and employees could be trained regarding climate action,
employees can be incentivized to act environmentally, and HR departments can try to hire
environmentally conscious employees.

Technical resources are often prevalent in the private sector because start-ups and
corporates mainly produce innovations for CO2 reduction. To increase collaboration and develop
more technological innovations, green-tech companies can create clusters to share human,
financial, and technical resources. Green-tech company clusters are increasingly recognized as a
technique to support innovative production and R&D activities. Therefore, enterprises in the green-
tech industry often tend to aggregate geographically in specific locations of the world. The same
agglomeration economies that have long benefited businesses in other sectors are also anticipated
to help green-tech companies. Therefore, green-tech is also expected to produce innovation and
economic spillovers supporting business growth, market opportunity, R&D, and complementary
innovation (Marra et al. 2017, 1038). The public sector in Germany could support the formation of
green-tech clusters by building the required infrastructure for innovation hubs to incentivize green-

tech start-ups to choose cluster locations.
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7. Limitations

From the discussion above it can be concluded that a faster achievement of the climate goals in
Germany depends on many different factors. While this thesis focuses on the critical aspects of
climate change and different solution approaches to reduce CO2 emissions in Germany, it does not
map the complete system that needs to be changed. Besides the public and private sectors, scientific
research, and social organizations, many other participants play an essential role in this endeavor.
An example of this could be media organizations, which strongly impact society and, therefore,
many individuals and can significantly influence the German climate policy. However, this thesis
will not analyze organizations of this kind and other system members in more detail, as this would
exceed the available volume. In addition, the perspective of society is not examined since it is
composed of the opinions of all individuals, which in turn can be significantly influenced by the
levels assessed above. Therefore, it is treated in this work more as a passive but, at the same time,
vital factor. In addition, it is essential to emphasize that climate change is not only a global problem
beyond Germany’s influence. Germany accounts only for a share of the whole system. Due to the
scope of this work, however, it was decided to look at Germany in more detail rather than conduct
a global analysis.

Furthermore, it is essential to note that the case studies are only representative examples of
an organization of the respective level. Still, they do not represent the entire level they are
operating. For instance, the private sector is composed of so many companies from different
industries that this comprehensive analysis of all contributors would not be possible. This applies
to all five perspectives considered. Hence, the conclusions drawn from the case studies may only

relate to institutions similar to the organization examined.
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Due to the huge amount and variety of stakeholders and other influencing factors, the
complexity of the described issue is too high to be covered in the context of this thesis. Therefore,
the purpose of this work is to present the problem in a simplified form and to provide the reader
with an understanding of the issue of CO2 emissions and possible recommendations for action that
could contribute to the faster achievement of the German climate targets. Still, the measures
presented are only a subset of all possible measures and are not the only way to achieve this. The
work also does not give any precise details on how these could be implemented, as this would

exceed the scope of this thesis.

8. Conclusion

This qualitative research aimed to identify effective recommendations to accelerate climate
neutrality in Germany by analyzing carbon reduction measures from five different perspectives.
The analysis was focused on the five stakeholder groups of scientific research, public actors, private
enterprises, start-ups, and non-governmental organizations. Because they either count as the largest
emitters of GHG emissions or are among the most essential contributors to solving the climate
change problem. By carrying out case studies in the context of a grounded theory approach,
followed by a comparative analysis of the case studies, it was concluded that systemic change is
necessary to accelerate the achievement of climate neutrality in Germany by 2045. Furthermore,
the results indicate that carbon reduction measures within each level must fulfill the following
criteria, which were identified as characteristics of a systemic change approach: ‘Profundity of the
problem-solving approach,’ ‘Effectiveness of the applied strategy,” and ‘Efficient management of

resources and enhanced collaborations.” Therefore, the overarching goal of climate neutrality in
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Germany requires a multi-stakeholder approach, with the five levels coming together across
systems and trading resources in an interconnected manner.

This thesis focused on carbon reduction measures in Germany since Germany is responsible
for the most significant part of CO2 emissions in the EU due to its industrial production power and
energy consumption. Additionally, Germany was one of the first nations to implement a long-term
emission-lowering strategy with their Climate Action Plan following the Paris Agreement.
Furthermore, since it has been a forerunner in innovative technologies and solutions, the industrial
nation can serve as a role model with its CO2 reduction measures. Carbon dioxide was identified
as the central factor causing progressive climate change since it accounts for 81% of all the GHGs
released into the atmosphere. CO2 reduction measures, among other harmful GHGs, were therefore
made a central factor of the SDG13’ climate action’, introduced by the UN. This thesis was
specifically conducted considering SDG 13.2.2, which states integrating GHG-reducing measures
in policies, strategies, and planning. Driven by this goal, Germany aims to reach carbon neutrality
by 2045 to prevent further progress of a rise in temperatures which would lead to irreversible
damage to the earth. This can be seen as urgent since climate change’s consequences seriously
threaten human health, ecosystems, biodiversity, and the economy.

Five case studies were created, aiming to represent the perspectives of scientific research,
public actors, private enterprises, start-ups, and non-governmental organizations to give
recommendations on how Germany could accelerate the achievement of carbon neutrality. Those
case studies examined the challenges addressed by each organization, the strategy, and the value
proposition. Followed by an analysis of the ‘profundity of the problem-solving approach,” the

‘effectiveness of the applied strategy,” and ‘management of resources and collaborations.’ Finally,
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after gathering enough information, a grounded theory approach was used to derive key insights
and profound recommendations for each level.

The analysis of the study conducted by the Wuppertal Institute to represent the efforts of
scientific climate research on Germany’s way to achieve climate neutrality has shown that the
government must adapt its climate policies and implement more effective measures. Furthermore,
future climate action measures must be proven effective by scientific research. Otherwise,
Germany will be unable to reach its climate targets in time.

The analysis of the municipal potential for CO2 reduction, a representative for the public
sector, revealed the importance of the federal government in creating legal guidelines and
frameworks for the entire business community and the public. However, these are particularly
challenged by financial, legal, and human resources, and society’s acceptance of more robust
measures needs to be strengthened.

Private companies in Germany account for a large share of CO2 emissions. However,
although many companies already have promising reduction strategies and technologies, this does
not apply to all. Cooperations between companies, start-ups, NGOs, and the government are helpful
to collaboratively overcome these challenges to achieve the set climate targets by 2045.

An analysis of the green-tech start-up industry has shown that start-ups play a significant
role in carbon neutrality in Germany because they have the power to create new innovative business
models and technologies. However, start-ups require the support of private companies, the public
sector, and investors with regard to scaling, impact, and funding.

The research on NGOs has shown that social organizations can help create essential

communication bridges between different sectors. In this way, they make projects happen that
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would not take place otherwise. However, due to their nature, they often depend on external
donations and cooperation with other institutions, as they have limited financial resources.

After the case study of each perspective was examined, a comparative analysis between the
different levels was conducted. The discussion identified the potential at each level to accelerate
carbon neutrality while highlighting scarce resources and collaboration, which could lead to even
more tremendous potential. Three main factors derived from this were a lack of unification of
climate targets, a lack of laws and regulations that form a framework to enhance better CO2-
reducing measures, and a lack of financial resources to implement those measures, build strategies
or develop technologies.

Based on these findings, recommendations were elaborated to overcome these obstacles
and hence contribute to accelerating the achievement of Germany’s climate targets through a
system change approach. Among other results, it was concluded that climate targets must be
realigned and unified, especially within the economy. Furthermore, all climate targets should be
based on scientific evidence to guarantee that they are effective and their achievement is realistic.
Secondly, the government must build a framework by introducing regulations that create incentives
to implement CO2-reduction measures across industries. Therefore, it was recommended to make
corporate reporting of GHG emission results mandatory for private enterprises. Thirdly, scientific
research, NGOs, and start-ups that often lack the financial resources to exploit their full potential
in contributing to carbon neutrality should trade resources with public and private institutions in
exchange for funding or investments. Those resources would include knowledge about effective
CO2 reduction measures, innovative technologies, or the organization’s credibility among the
public. These recommendations overlook how individual measures can contribute to the goal of

carbon neutrality. Still, most importantly, the analyses have shown that systemic change is the
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overarching solution to the problem in this thesis. As mentioned above, the five levels involved
must improve their strategies in a way that they are treating the root causes of CO2 emissions, they
need to make their applied strategies more effective, and, most importantly, they need to expand
their collaboration as well as strengthen each other’s capacities to change the whole system toward
a more sustainable future. Only by exchanging resources and more interconnected goals and actions
the achievement of the climate targets in Germany can be accelerated.

Though, it must be made clear that this is a very demanding and multigenerational task that
would require not only a strong will and focus of all the stakeholders mentioned above but also the
participation of society as a whole. Unfortunately, due to the scope of this work, the perspective of
private households and societal behavior was left out in this thesis, which would have been an
exciting view that could also contribute to the recommendations.

Furthermore, even if Germany can reach its climate targets by 2045, the fight against
climate change is still a global challenge that can only be combated if all nations worldwide are
equally involved. However, this thesis has shown that Germany has the potential to achieve its
climate goals. If the country succeeds, Germany can serve as a role model and guide for other

nations, and the earth will be one step closer to becoming a climate-neutral ecosystem.
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Appendix

Appendix 1: Distribution of carbon dioxide emissions worldwide in 2021, by select country
(Statista 2022)

Distribution of carbon dioxide emissions worldwide in 2021, by select country
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Appendix 2: Levels of systemic change (Catalyst 2030 2021)

Incremental change: Training blind women to
detect breast cancer more accurately than
doctors (new healthcare practice).

Structural change: Moving from a centralised
energy system based on fossil fuels to a
decentralised one based on renewable
energy sources.

Transformational change: Shifting mindsets to
see women as full citizens with equal rights
and material access to civil liberties.
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Appendix 3: Systems change characteristics into a framework (Catalyst 2030 2021)

Shifting, reconfiguring, and In order to

transforming
Address underlying root causes

= Deal with complex, uncertain, and
interconnected systems that are ever-
changing
Engage in the potential of living systems
Solve big social issues

Mind-sets, mental models, and paradigms
Patterns, underlying structures, and ways
of operating

Dynamics and relationships

Through intentional process and
design, purposeful interventions,

With the outcome of creating,
enduring and positively affecting
and conscious, deliberate

Different behaviours and outcomes
approaches such as

Resilient, lasting, and better results

Taking living systems and complexity
approaches

Growing the number of people who think
and act systemically

Enabling and supporting leaders with the
power to convene systems
Strengthening capacity and processes to
engage

Strategic, multi-stakeholder approaches,
coming together across systems

Having an inner awareness of the whole

Building a bridge to a better tomorrow
Increased systems health

Positive social change

Just, sustainable, and compassionate
societies

A new normal, the emergence of a new
system and a new reality
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Appendix 4: Carbon dioxide emissions from energy worldwide from 1965 to 2021, by region

(Tiseo 2022c¢)

Carbon dioxide emissions from energy worldwide from 1965 to 2021, by region (in
million metric tons of carbon dioxide)
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Appendix 5: EU countries by total greenhouse gas (GHG) emissions in 2019 (European

Parliament 2021)
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Appendix 6: Distribution of greenhouse gas emissions in Germany in 2021, by sector (Tiseo

2022a)

Distribution of greenhouse gas emissions in Germany in 2021, by sector
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Additional Information:

Appendix 7: The UN Sustainable Development Goals (SDGs) (Focus 2030 2019)
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Appendix 8: Targets of SDG 13: “Take urgent action to combat climate change and its
impacts” (UN n.d., 13)

“13.1 Strengthen resilience and adaptive capacity to climate-related hazards and natural
disasters in all countries
- 13.2 Integrate climate change measures into national policies, strategies and planning

change mitigation, adaptation, impact reduction and early warning
- 13.a Implement the commitment undertaken by developed-country parties to the United

billion annually by 2020 from all sources to address the needs of developing countries in

operationalize the Green Climate Fund through its capitalization as soon as possible
- 13.b Promote mechanisms for raising capacity for effective climate change-related

including focusing on women, youth and local and marginalized communities”

- 13.3 Improve education, awareness-raising and human and institutional capacity on climate

Nations Framework Convention on Climate Change to a goal of mobilizing jointly US$100

the context of meaningful mitigation actions and transparency on implementation and fully

planning and management in least developed countries and small island developing States,

Appendix 9: Data Table for Grounded Theory Approach
-Please see excel attached-

Appendix 10: Circular Economy Definition (European Commission 2015)

its life, to be used again and again to create further value.

Definition of the EU Action Plan for the Circular Economy: In a circular economy the value of
products and materials is maintained for as long as possible; waste and resource use are
minimized, and resources are kept within the economy when a product has reached the end of

Appendix 22: List of Abbreviations

e CCS = Carbon Capture and Storage

e CCUS = Carbon Capture, Utilization, and Storage
e (DM = Clean Development Mechanism

e (CO2 = Carbon dioxide

e CR = Corporate Responsibility

e CTS = Clean Technology Scenario

e ENGO = Non-governmental organization in the field of environmental protection
e ESG = Environmental, Social and Governance

e ETS = Emission Trading Scheme

e EU = European Union

¢ GHG = Greenhouse Gas

e Green-tech = Green technology

e GT = Grounded Theory

e Gt = Gigatons

e [EA = International Energy Agency
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IPCC = Intergovernmental Panel on Climate Change
KPIs = Key-Performance-Indicators

NGO = Non-Profit Organization

R&D = Research and development

SaaS = Software as a Service

SBTi = Science Based Targets-Initiative

SDGs = Sustainable Development Goals

SDS = Sustainable Development Scenario

TTCSP = Think Tanks and Civil Societies Program
TUV = Technischer Uberwachungsverein

UN = United Nations

UNEP = United Nations Environment Program

VC = Venture Capital

VW = Volkswagen

WCED = World Commission on Environment and Development

WI = Wuppertal Institute
WMO = World Meteorological Organization
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