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Abstract 
 
We are now living in an era that is experiencing a climate catastrophe, which poses a 

serious challenge to the globe by influencing every aspect of our civilization. Global 

warming and climate change urge substantial adjustments to our current habits. Limiting 

climate change and its consequences need rapid action, making global decarbonisation 

and energy transition to a green economy an urgent priority. The energy transition 

necessitates unprecedented investments in order to mitigate and adapt the effects of 

climate change.  

 

One of the Paris Agreement's efforts is to align financial flows with a roadmap toward 

low emissions of greenhouse gases and development that is environmentally friendly. 

Whereas in past years, the EU established the Sustainable Finance Framework to address 

environmental issues while increasing the awareness of sustainable economic activity.  

The EU Taxonomy, on the other hand, is a critical tool for achieving the European Union's 

ambitious EU Green Deal´s environmental goals of becoming climate neutral by 2050 

and boosting sustainable finances by identifying environmentally sustainable operations 

and preventing greenwashing while aiming to enable and increase sustainable finances. 

 

The goal of this thesis is to give insight into the EU Taxonomy by analysing its most 

recent changes and determining its impact on the energy transition. The methodology 

itself is a typical qualitative and exploratory research, which is based on material and 

publications from the European Commission but also on wide-ranging literature for the 

analysis of the effects of the energy transition.  

 

The current renewable energy shift is being pushed by strong decarbonisation regulations 

and low-carbon technological advancements, while the EU Taxonomy is projected to 

distribute capital more favourably to sustainable industries. The taxonomy is intended to 

standardise sustainable operations, and although it has generally had some positive 

influence on the Energy Transition, several challenges have arisen for the commercial 

sector. 

 

Keywords: EU Taxonomy, Energy Transition, Renewable Energy, Sustainable 

Investment.   
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1. Introduction 
 
Climate change and global warming are the substantial threats to our communities, 

economy, and ecosystems that we know and have today. The National Aeronautics and 

Space Administration (NASA) defines climate change as “a long-term change in the 

average weather patterns that have come to define Earth’s local, regional and global 

climates.”  (Shaftel, 2022). Changes in boundary conditions, such as the Earth's distance 

from the sun, the Earth's rotation, which affects wind and temperature patterns, the Earth's 

surface, and the Earth's atmospheric qualities, such as mass and composition, may all 

contribute to climate change (Popp, 2022, p. 55). The most relevant human activities 

contributing to climate change are by influencing the atmospheric properties, such as the 

manufacturing industries, production of energy, transportation, building sector, 

agriculture and land-use, and many more that utilise fossil fuels to produce greenhouse 

gas emissions (United Nations, n.d.-a). There is no doubt that we live in an age of extreme 

weather events such as dryness and wildfires, increasing ocean levels and resulting floods, 

and other climate-related catastrophes. Climate change has already cost our society 

hundreds of billions of dollars per year due to the previously listed climate change 

disasters, and the repercussions are only going to get worse. (Hafner & Tagliapietra, 2020, 

p. vi) 

 

Many scientists and governments have concluded that slowing the rate of global warming 

is essential for avoiding the worst consequences of climate change and preserving a viable 

world. The Paris Agreement, which went into force in November 2016 and included 193 

countries, was the most fundamental agreement to take actions to minimise climate 

change (United Nations, n.d.-b). The primary objective of the Paris Agreement is to keep 

global warming well below 2 degrees Celsius and to enhance responses to climate change. 

(IPCC, 2018). To properly implement the Paris Agreements, policymakers will need to 

adopt even tougher steps, as our current activities will cause the temperature to rise by 

three degrees Celsius or more by the year 2100 (Hafner & Tagliapietra, 2020, p. viii).  

 

Strong decarbonisation initiatives and rapid low-carbon technology advancements are 

propelling the globe into a historic energy transition. The energy transition refers to the 

transfer from one principal energy source to another, and we are now transitioning from 
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fossil fuels to renewable energy sources. Evidently, it is not possible to stop using fossil 

fuels overnight. The energy transition from fossil fuels to sustainable solutions would 

need a shared vision and plan by the governments and companies among the citizens and 

civil society. In contrast, the divestment movement needs to be a “just transition” while 

ensuring sustainable economic growth (McKinnon et al., 2016, p. 5). Engineers have 

made it clear that decarbonisation is feasible by 2050 by shifting from oil, coal, and gas 

power generation to low-carbon energy sources like solar, wind, hydropower, geothermal, 

biomass, and other resources (Hafner & Tagliapietra, 2020, p. vii). However, simply 

decarbonising is not energy justice, which on the other hand, could achieve a sustainable 

environment, but it may lead to unwanted injustice lock-in and compromise democracy 

(Healy & Barry, 2017, p. 39). The energy transition would also include a shift in 

geopolitics, which appears to be a determining factor in whether the energy transition and 

global decarbonisation are successful or not (Hafner & Tagliapietra, 2020, p. v). While 

Europe is primarily a fossil-fuel poor continent, the EU is strongly driving the 

decarbonisation. Meanwhile, the oil and coal-rich countries are trying to slow down the 

transition in various ways (Hafner & Tagliapietra, 2020, pp. v–viii). Even inside the 

European Union (EU), not all Member States have the same starting point, and the energy 

transition needs to be fair, or it will fail. Furthermore, there are different journeys and 

levels of costs to be made by each Member State; therefore, it is crucial to ensure the right 

policies to finance a fair energy transition (Weijnen et al., 2021, p. v). 

 

Global decarbonisation and the shift to a green economy are very important if we are to 

keep global warming under control (Healy & Barry, 2017, p. 3). To achieve net-zero 

emissions by 2050, the EU has taken a clear stand in the sustainable finance movement 

and advocated for long-term investment choices that take environmental factors into 

account. Environmental targets have recently been more engaged and linked to climate 

and finance policies, such as those created by the Paris Agreement and the EU Green 

Deal, which require funds for energy transition and sustainable projects. As a result, the 

economic markets must undergo an improved transformation throughout time to establish 

and maintain a sustainable economy. A sustainable finance framework was developed to 

direct monetary policy toward green technology and away from polluting sources while 

raising environmental consciousness and creating a common understanding of the 

economically sustainable activity. (Regulation (EU) 2020/852, 2020, p. 14)  
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As part of the Green Deal and the sustainable finance framework, the EU Taxonomy is a 

vital tool to achieve the EU's ambitious goal to be the first continent to achieve climate 

neutrality by 2050. Furthermore, while chasing climate neutrality, the EU’s interest is to 

maintain and secure sustainable economic growth. Therefore, it is essential to involve the 

financial sector authorities and participants to pursue a sustainable financial system 

(Braun, 2021, p. 468). EU aims to lead the innovation towards environmentally 

sustainable solutions, and this requires a vast amount of investment shift from fossil-fuel-

based economic activities towards "green" and sustainable activities. Therefore, the EU 

Taxonomy was developed to avoid greenwashing1 by identifying sustainable economic 

activities (Corcione, 2020).  

It is critical to recognise that the whole goal of the EU Taxonomy is to be scientifically 

sound and in accordance with the Paris Agreement. The EU Taxonomy does not state 

what we can do as of today but rather what must be done to attain the climate targets. 

Simply put, the EU Taxonomy may be thought of as a catalogue of green activities for 

businesses and investors. The EU Taxonomy optimally steers investments toward 

sustainable operations while attaining transparency by providing the investor with 

accurate information. This would increase awareness of the consequences of their 

investments and stimulate financial flow into sustainable economic activity. (Climate 

Bonds Initiative, 2021b)  

The EU Taxonomy brings legal obligations for the companies and financial participants 

to report their share of Taxonomy alignment; however, while the EU Taxonomy is still 

under development, there are still uncertainties for the industry on how it will affect them. 

 

1.1. Motivation and Objective of the research 
 

My personal motivation was to select a Master Thesis topic that is relevant to my expertise 

as an engineer and my work experience in an energy sector where taxonomic regulation 

is critical to comprehend. From a technological and legal aspect, the EU Taxonomy 

legislation is a very relevant problem of our day. In addition, I included the energy 

 
 
1 Greenwashing occurs when a corporation spends more time presenting itself as environmentally friendly 
than really implementing efforts to reduce its environmental effect. (Corcione, 2020) 
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transition in my thesis to provide a comprehensive understanding of why the EU is 

establishing regulations to increase our engagement and actions in climate change 

adaptation and mitigation. I hope that this thesis clarifies the EU Taxonomy for businesses 

that may be affected by it while also disclosing EU policies on how they will cope with 

the energy transition and what roles businesses will play. 

 

This research aims to gain awareness of the EU Taxonomy regulation and its function in 

guiding capital to promote climate change mitigation and adaptation. Furthermore, the 

objective is to get a fundamental understanding of energy transition to renewables and 

their driving factors. Unfortunately, the EU Taxonomy does not convey a consistent set 

of viewpoints since individuals who do not fulfil the regulatory standards are resistant to 

change. However, by directing and increasing investments toward sustainable solutions, 

regulation helps to facilitate financing the energy transition, giving the EU greater 

geopolitical power and influence, increasing energy security, and decreasing reliance on 

imported energy sources. 

 

1.2. Research Questions 
 

There are three research questions that this thesis explores. 
 
1. “How does the EU Taxonomy influence the Energy Transition?” 

2. “What challenges does the EU Taxonomy bring for the companies, and how do 

they affect the companies´ Investor Relations?”  

3. “What impact would the EU Taxonomy’s mobilised public finance impact 

companies' R&D?” 

 

1.3. Methodological approach  
 
This thesis will be using qualitative research and exploratory method to investigate the 

EU Taxonomy and find in-depth knowledge of how EU Taxonomy and the energy 

transition might have possible effects on the companies. The qualitative research method 

is selected instead of the quantitative method due to limited data availability, and the EU 

Taxonomy is yet to be fully implemented or tested. 
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The primary data for the thesis will be literature reviews of academic research and official 

reports. The secondary data will be gathered through the various reports, articles, and 

websites that relevant stakeholders provide. Notably, the EU Taxonomy is a new and 

ongoing process, explaining the scarcity of data on the issue.  

 

With the literature review, the thesis should reveal for the industries how the EU 

Taxonomy could affect them and their possibilities to improve their position and attract 

more investors or investments. 

 
 

1.4. Structure and outline 
 
The study is structured into four sections: introduction, review of the literature (in two 

parts), and conclusion. The introduction drives the research and outlines its goals and 

organisation. The literature study in chapters 2 and 3 analyses the chosen material and 

serves as a foundation for the discussion, while chapter 3 attempts to address the research 

questions. The conclusion attempts to convey the results obtained from the study's 

findings.  

 

The second chapter focuses on creating the groundwork for the current global energy 

transition and growth. Following that, the drivers of the energy transition will be 

examined via climate legislation, the energy market, and technological innovation. 

Finally, we will look at how the energy transition affects geopolitics, as well as the 

challenges and financials of the energy transition.  

 

The third chapter examines the EU Taxonomy. First, it explores the EU Taxonomy 

legislation and its delegated acts, as well as the function of taxonomy. The effect of the 

EU Taxonomy on energy transition via political and financial influence, as well as how 

the taxonomy may speed up the energy transition, are then assessed. Finally, this chapter 

will evaluate the taxonomy's impact on firms while investigating the impact on company 

investor relations and investigating if the taxonomy has an impact on company research 

and development. 
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2. Energy Transition 
 

2.1. World Driven by Energy 
 

Energy is essential for society, and our ability to study, explore, and utilise energy has 

advanced our modern civilisation and is the key factor in advancing the developing 

nations. We simply define energy as the capacity to perform work, and we may discover 

energy in many forms, for instance, kinetic, potential, thermal, electricity, and chemical. 

Indeed, the use of energy resources for industries, transportation, agriculture, and a 

variety of other reasons has become so critical in the contemporary world that we cannot 

exist without it.  

 

To grasp the evolution of global energy systems, one has to consider the extraordinary 

spread of fossil energy over the previous 200 years. Almost all notable progress of the 

world economy and civilisation has been driven by fossil energy, thanks to cheap and 

plentiful fossil fuels that supply meaningful energy input for various activities (Höök et 

al., 2012, p. 24). In short, it is fossil fuel-based energy that has become the bedrock of 

any developed country.  

 

2.1.1. Defining Energy Transition 
 

The nature of energy has not changed, and humans continue to generate energy primarily 

via burning processes, but the techniques for obtaining and using it have developed 

throughout time. These substantial shifts in energy are referred to as "energy transition". 

Notably, the energy transition and transformation have turned into a catchword in 

scientific and political communications these days (Hölscher et al., 2018). Various 

writers, however, have used the terms in opposition to one another and synonymously. 

For example, the research from Child and Breyer (2017) defined the transformation as a 

“change to physical forms and systems”, and the transitions represent the “change on 

large socio-technical systems”. Furthermore, the International Renewable Energy 

Agency (IRENA) report (2019) also refers to energy transition as a shift of one energy 

source to another, while the transformation stands for the change in policy, economy, and 

society as a broader effect. Hence, both terms suggest the need for significant changes to 
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achieve a balanced society (Hölscher et al., 2018); it is recommended by Child and 

Breyer's (2017, p. 19) research that the term energy transition would be preferred when 

expressing the higher-order perspective such as the complexities of social motive, costs 

and benefits, as well as the facilitation; as a result, the energy transition is highlighted in 

this thesis. 

 

2.1.2. Development of Energy Transition 
 
The concept of "energy transition" was established in 1973 in response to the first oil 

shock, and it became widely used in the 1980s during the second oil shock (Basosi, 2020). 

Furthermore, around the time of the oil shocks, research on renewable energy transition 

became widespread (Mulvaney, 2020, p.8). Smil (2010, p.17) describes two historical 

global energy transitions, wood to coal and coal to hydrocarbons, and at present, we are 

experiencing a third major global energy transition from fossil fuels to renewable energy.  

 

Wood was the primary energy source at the start of industrialisation in the nineteenth 

century, but this gradually switched to coal, which then accounts for 50 per cent of the 

total energy supply after five to six decades, while the second switch to overpass coal did 

not occur until the mid-1960s (Smil, 2014).  

 

Despite the energy shift to hydrocarbons, coal consumption was still expanding until the 

Covid-19 pandemic and lowered consumption in the power sector; nevertheless, it is 

argued that it will rise again worldwide in the post-pandemic era (IEA, 2021a). According 

to the International Energy Agency's (IEA) (2021a) statistics, the growth of fossil fuel 

consumption is being driven by a few countries, including the United States, China, and 

India. 

 

The BP (2021) report stated that in 2020, the worldwide share of energy consumption 

mix was dominated by fossil fuels, with oil accounting for slightly over 31 per cent, coal 

accounting for over 27 per cent, natural gas accounting for almost 25 per cent and the 

renewable energy, we had set a new record high, accounting for about 6% of global 

primary energy consumption (BP, 2021, p. 12). 
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2.1.3. Characteristics of Energy Transition 
 

The characteristics of energy transition vary, and with the present energy shift to 

renewables, one must first recognise the transition's features. First of all, an energy 

transition is likely to occur at several scales, including regional, national, and global. 

Furthermore, the energy transition involves considerably more than a change in the 

condition of the energy system since the transition is related to society, such as 

industrialisation, human development, and digitisation, among other things. We are not 

able to stop using fossil fuel-based energy sources overnight as follows the energy 

transition is a lengthy process; according to Smil (2014), it takes decades or even centuries 

to convert from one energy source to another.  

 

Energy transitions are typically tough since they include breaking free from past energy 

source reliance and altering old behaviours and mindsets. It also necessitates a significant 

investment and the spread of new technologies. Moreover, it involves the energy resource 

phase-in vs phase-out dilemma, as states and corporations have invested large sums in 

fossil-fuel-based energy production, which is expected to run for decades. (Zakeri, 2022)  

 

As Smil (2014) points out, it is not economically reasonable to expect energy producers 

to shut down their power plants before they are retired, which slows down investments in 

renewable energy phase-in. Not to mention the social and economic consequences of 

phasing out fossil fuels in countries that rely significantly on them, while not having 

alternative options in the energy sources or other circumstances when countries have a 

large quantity of particular fossil fuel-based resources, such as coal or oil regions. As a 

result, states are at different stages of the energy transition and have different aims or 

motivations for doing so, such as seeking greater energy security or addressing poverty 

rather than pursuing the energy transition for environmental reasons. 

 

2.2. The 3rd Major Transition towards Renewable Energy Transition 
 
We have reached the point where continuing to use fossil fuels and emit pollution into 

the atmosphere will significantly change the planet's existing environment. The energy 

transition to renewable energy is crucial for maintaining the world we know now. Not 

only the consumption of developed countries will be challenged, but an uprising 
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challenge will arise when emerging countries achieve economic prosperity and living 

standards comparable to those of industrialised nations. As a result, it has been recognised 

that we have to change our habits in the developed countries to address global warming 

and urge societies toward decarbonisation, and the emerging nations should "leap-frog" 

to renewables in order to avoid the fossil fuel phase. The fact that this has already been 

accomplished in telecommunications, with the jump straight to mobile phones, gives hope 

that it can be done in the energy sector. 

 

2.2.1. Defining Renewable Energy 
 
The renewable energy transition, in brief, refers to the shift from fossil fuel-based energy 

generation and consumption to energy production and consumption that is based on 

naturally renewable resources. The switch to renewable energy sources has gotten much 

attention and has become a global trend. Government policy actions worldwide reflect 

the global movement toward green and sustainable energy systems that have gained 

traction during the last 25 years (Lowitzsch & Croonenbroeck, 2019, p. 29). 

 

 Even though we will face some challenges along the way and may not accomplish as 

quickly as we are hoping, it is not out of the question to remark that it is possible. Authors 

like Hafner and Tagliapietra (2020) point out that engineers have demonstrated that 

decarbonisation is possible by 2050 by switching from fossil fuel-based energy to 

renewable energy sources such as hydropower, wind, solar, geothermal, biomass, or 

additionally with carbon capture (Hafner & Tagliapietra, 2020, p. vii). 

 

Fossil fuel replacements are mainly for environmental reasons and are the foundation for 

the energy transition itself. Not only must we shift to cleaner energy sources to meet our 

environmental goals, but we must also focus on the other elements for a successful energy 

transition, such as increasing energy efficiency and lowering overall energy demand. 

According to Ruzzenenti and Fath (2017, p. 61), three primary parallel roads lead to a 

low-carbon economy: improving energy conversion efficiency, reducing energy demand, 

and replacing fossil fuels with renewable energy. As principal means of providing 

renewable energy, electrification of technologies will be essential in helping us move 

away from relying on fossil fuels altogether. Furthermore, we can reduce energy 

consumption through regulations on industry to employ the best available technology, 
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and in addition, it can minimise environmental consequences. Dealing with technological 

advancements is vital for increasing energy efficiency; however, it is not enough to 

enhance technology to reduce demand; we must also modify our present energy 

consumption habits. 

 
2.2.2. The Motivation behind the Renewable Energy Transition 

 

The motivation and drivers of the energy transition are closely linked, and today’s energy 

transition is mainly down to environmental reasons. Concerns about the long-term 

implications of global climate change and concerns about the quickly coming depletion 

of low-cost, high-quality fossil fuels are two compelling arguments for moving toward 

non-fossil futures around the turn of the twenty-first century (Smil, 2010, p. 118). 

 

There is no doubt that switching to non-fossil fuel-based energy is environmentally 

desirable. Within the need to minimise greenhouse gas emissions, there are several 

environmental reasons to decrease our reliance on fossil fuels. The burning process of 

fossil fuels releases sulphur and nitrogen oxides, which cause acid rain and photochemical 

smog, carbon dioxides, which contributes to global warming, and harmful heavy metals 

to human health and the environment (Smil, 2014). 

 

In addition to the environmental advantages of the other drivers of the energy transition, 

it improves energy security by expanding independent energy production as well as 

allowing the formation of new mainstream energy markets, which creates additional jobs. 

Energy transition also helps the delivery of more efficient, cheap, and flexible energy 

services. (Smil, 2010, p. 17) 

 
2.2.3. Challenges of Renewable Energy Transition 

 
The Growth Rates for Renewables 
 
The energy transition is a lengthy process, and the transition to renewable energy will 

likely be no different and seem to be overestimated how soon this could occur. Of course, 

some countries will achieve their net-zero carbon objectives faster than others, but Smil 

(2014) argues that a rapid global energy transition is a naive assumption.  
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When researching historical energy technology development rates, it was discovered that, 

although energy sources increased at high relative rates in the early stages, no energy 

source maintained a few per cent growth rate across successive decades-long transitions 

(Höök et al., 2012, p. 38). For example, the average annual growth rate of renewable 

energy production over the previous three decades has been merely 2.1 per cent (EIA, 

2021), which is why Smil (2014) claims that forecasting often overestimates the expected 

growth rate. However, creative technology and radical policy may still be employed to 

speed the transition; moreover, the transition can be advanced by reducing overall energy 

use via energy efficiency improvements (Smil, 2014).  

 

There are, of course, some optimistic perspectives that the energy transition may be 

completed in a shorter time, as Sovacool (2016) believes that in some instances, it has 

been shown that the technologies can be pushed in a shorter period, and it is dependent 

on political will. Kern and Rogge (2016) argue that the global energy transition can occur 

much faster than in previous energy shifts and that emphasising political commitment at 

all levels of governance could lead to stronger low-carbon economies and technological 

solutions, but that it requires increased attention to policymaking and learning and 

updating the policies frequently.  

 

The renewable energy transition is a complex and multidimensional system that 

incorporates economic, technical, political, and social challenges, and it is by no means a 

simple process. Some regions and countries may be able to achieve climate neutrality 

with stronger political will and technological and financial capabilities; nevertheless, on 

a global scale, this will most likely take longer than the environmental objectives need. 

(Kern & Rogge, 2016)  

 
The Growing Energy Demand 
 
In addition to the slow growth rate of renewable energy sources, the scale of how much 

we use energy becomes a challenge. The magnitude of global energy use is enormous, 

with fossil fuel-based energy accounting for more than 80% of overall consumption. 

According to BP's world energy statistical review, the worldwide usage of fossil fuel 

energy was over 490 exajoules (1 x 1018 joules) in 2019, and it was around 460 exajoules 

in 2020, thanks to Covid-19. It's difficult enough to generate this much energy with any 

new resources (BP, 2021, p. 11).  
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Furthermore, according to Petit (2017, p. 30), population growth will continue to rise, 

resulting in new economies, increased urbanisation, growing living standards, and a 

dramatic increase generally in energy consumption, particularly in electricity 

consumption. According to the recently published world energy outlook issued by the 

International Energy Agency states that based on current policy settings, the total energy 

supply will expand by 1.3 per cent each year from 2020 to 2030 (IEA, 2021b, p. 180). 

Current and stated strategies are expected to increase power demand by over 30% by 

2030. By 2050, the electricity demand is expected to be about 80% more than today (IEA, 

2021b, p. 195). 

 
Technicality Challenges 
 
Another element affecting the transition to renewable energy is the renewable sector's 

technological limitations. Again, there are several factors, such as the fact that energy 

usage would be no easier than with conventional energy sources, and one of the 

significant challenges would be how to store the energy; moreover, renewables would not 

significantly improve the energy density or sheer availability that fossil fuels already 

provide (Meyer, 2020, p. 117). Meyer (2020), on the other hand, points out that when we 

end the fossil fuel age, we may be thankful that renewables will be there to rely on. The 

severity of the decline of fossil fuel phase-out is determined by how fast we begin the 

transition to renewable energy and how strongly we commit to it.  

 

Brauner's (2020) study concurs that the shift to net-zero would be difficult; even if we 

incorporate more renewables because of technical constraints, it will be challenging.  

One of the challenges he mentions is that the power grid is limited. Currently, the grids 

are integrated with renewable energy input without the need for significant network 

development; however, the grids have capacity constraints due to the unpredictability of 

renewable electricity generation and must manage without overloading the grid as this 

could cause the network to crash (Brauner, 2020, p. 101; 102). The problem is developing 

an efficient grid that can manage the incoming loads and transport them long distances 

without significant losses or efficiently store the energy; yet, despite the existing 

technological obstacles, he believes that when energy efficiency is included, it is possible 

to decarbonise our economy (Brauner, 2020, p. 38).  
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Social Challenges 
 

Another problem that must be addressed is that the energy transition is unbalanced since 

fossil resources are not distributed evenly, resulting in some nations gaining greater 

political, economic, and military power than others (Hafner & Tagliapietra, 2020, p. viii). 

The energy shift to renewable energy sources has these characteristics. Individuals who 

rely heavily on fossil fuels will need extensive support to achieve the transition within the 

period specified. Change must occur globally, and a fair transition must be ensured; this 

issue will be discussed in the next chapter. Furthermore, rare earth minerals are even more 

sparsely distributed throughout the globe than fossil fuel resources, posing geopolitical 

hurdles to the shift to renewable energy.  

 

Nonetheless, nuclear energy is mentioned in the argument over whether a net-zero 

economy is achievable. It would be difficult and time-consuming to replace fossil fuels 

and atomic energy. There is presently and will be more debate on whether nuclear power 

and natural gas should be included in renewables (Mulvaney, 2020, p. 13). In the end, it 

is a political decision that must be made, and the EU Taxonomy has taken a position on 

it, which will be discussed more in the next chapter. 

 

2.3. Drivers of Energy Transition 
 
The energy revolution is certainly being pushed by environmental concerns, as seen by 

recent floods in Europe, record heatwaves, and forest fires worldwide. However, there is 

an urgent need to adapt to climate change faster than anticipated (Pramod, 2021). The 

Intergovernmental Panel on Climate Change (IPCC) report states a widespread scientific 

consensus on climate change and the need for rapid action to limit global warming to 1.5 

degrees Celsius, which needs at least a 50% decrease in global emissions (IPCC, 2018).  

 

There are numerous significant drivers that can influence the energy transition to clean 

energy, such as various climate policies with environmental goals. In addition, there are 

several reasons why Europeans, in particular, prioritise lowering greenhouse gas 

emissions. While concentrating on the environment and climate change, there is a need 

to boost energy security and reduce reliance on imported energy since Europe is primarily 

deficient in fossil fuel resources. Furthermore, since regulations can affect the market due 
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to the anticipated demand rise, it is vital to provide funding for clean energy transition 

and direct the industry toward sustainable solutions and technical advancements while 

considering the city's contribution to the energy transition. 

 
2.3.1. Climate Policies 

 
Climate policy focuses on the urgency of dealing with climate change that drives the 

energy transition. Climate policies generally include environmental aims, frameworks, 

and recommendations for achieving such targets. 

 

The EU's most recent environmental legislation framework is based on the Paris 

Agreement's globally acknowledged environmental aim. The EU Green Deal, Climate 

Law, and Clean Energy Package, among other initiatives, are setting roadmaps and 

defining progress benchmarks for nations to convert into concrete action to meet the Paris 

Agreement's core aim. The environmental legislation is designed to influence economic 

activity or market behaviour to decarbonise all economic sectors, which would not 

necessarily occur if we only relied on the free market or at least in the phase we need to 

achieve. Formulating environmental policy can be an essential driver of the energy 

transition toward sustainable energy sources. 

 
Several aspects and particular attributes must be considered for environmental policies to 

drive the energy transition effectively. The United Nations' (UN) 2021 theme report on 

the energy transition emphasises the need for policymakers to consider numerous aspects 

of the energy transition, including social, technological, and economic ones (United 

Nations, 2021). According to Daszkiewicz (2020), renewable objectives have four main 

characteristics. Whether the aim is legally enforceable or voluntary-based, "strength and 

obligation status" refers to the first characteristic. Second, "structure and scope" refers to 

how it affects the country's economy or the whole energy supply. Third, "time scales": 

short-, mid-, and long-term goals are often defined in periods spans that might vary from 

5 to 20 years or more. Lastly, "Context" refers to the overall energy mix, such as a 

country's emission reduction goals or available energy sources. (Daszkiewicz, 2020, p. 

207) 
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2.3.2. Resource Availability 
 
 
The availability of natural resources are geographically determined and, in return, impact 

geopolitics. However, the scarcity of fossil resources and dependency on other countries 

has prompted civilisations to seek new solutions to become more self-sufficient. Then 

again, some individuals have gained considerable power, and their lobbying is not entirely 

aligned with their desire to participate in the clean energy transition fully. 

 

In the case of Europe, the continent is mostly experiencing a scarcity of fossil resources, 

particularly of the extraction and usage during the last two decades; however, there are a 

few exceptions, such as the few remaining pockets of indigenous coal production in 

Eastern Europe and Germany and Norway's oil resources, which can be seen as another 

significant factor driving Europe's energy transition to sustainable energy. Consequently, 

Europe is a net energy importer, putting it at the mercy of fossil fuel sources. Regardless, 

transitioning to renewable energy sources would result in more localised and 

decentralised energy production, lessening economic dependency and, perhaps, 

geopolitical issues. Furthermore, the energy transition makes sense economically because 

energy sectors decarbonisation results in increased energy security and independence 

from fossil fuel suppliers. (Hafner & Tagliapietra, 2020, p. viii) 

 

In general, those with a large amount of fossil fuel resources are more likely to resist 

change because every policy change results in income redistribution, or they have 

investments sitting on reserves that cannot be mobilised, and some countries are 

concerned about the social impact of decarbonisation. As a result, it appears that there are 

still individuals who benefit from the existing energy system and are striving to slow or 

even halt the transition to renewable energy sources (Gawel et al., 2017, p. 91).  

 
2.3.3. Public Opinion and Political Support 

 
Today's effect on political decision-making on climate change helps with political support 

to advance the climate agenda and execution of legislation. Public opinion can play a 

significant part in any change, and one excellent illustration of how public opinion can 

influence policymaking is Germany's phase-out of nuclear power. The phase-out decision 

was primarily motivated by a negative judgement of nuclear power following the 
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Chernobyl  accident in 1986 and further fuelled following the Fukushima accident in 

2011, which gained the political consensus of phasing out nuclear energy (Weise, 2022).   

 

The current energy transition towards renewable energy sources has backup from the 

public. Even in places where they have benefited politically and economically and are 

dependent on fossil fuels, the majority of the population supports the energy transition 

(Thomas et al., 2022). The support also can be seen in European elections; citizens' 

concerns and public opinion can impact policy orientation. As a consequence of the 

importance of debating and dealing with the climate change problem, the 2050 aim has 

evolved. For this transition to be socially acceptable, it must be able to help those who 

would be seriously impacted by it, such as low-income households and those who work 

in carbon-intensive industries, and it must also be able to use the energy transition to 

create jobs and add value in the EU as a whole. (Eyl-Mazzega & Mathieu, 2020, p. 33; 

34) 

 

Research from Thomas et al. (2022) points out the importance of considering the social 

influences as people are more likely to favour low-carbon energy sources if they feel the 

greener businesses would generate new employment and help rebuild the economy. 

However, the "green employment" argument has its limitations in persuading individuals 

who still believe that fossil fuels will continue to be a significant source of economic 

activity and wealth; it may not be possible to communicate the economic advantages of 

clean energy to them (Thomas et al., 2022). 

 
2.3.4. Global Demand and Energy Market 

 
Increasing Demand 
 
There is no doubt that demand for energy will rise in the future, in part because we are 

making energy more accessible to people who have not previously had it, and in part 

because of the expanding global population. An expanding worldwide need for energy 

will necessitate a solution that takes account to limit global warming. To encounter the 

United Nations 7th of the Sustainable Development Goals (SDGs), the UN estimates that 

750 million people worldwide do not have access to electricity (United Nations, 2021, p. 

iv). SDG 7, which calls for universal access to cheap power for everyone, would drive up 

energy consumption even further, not to mention the projected rise in population and 
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economic activity from the present 7.7 billion to a projected 9.7 billion people by 2050, 

according to UN projections (United Nations, 2021, p. 27). The excess electricity needs 

to be provided by renewable energy sources; otherwise, we will break through all our 

environmental and climate change limitation goals. This will be one of the reasons that 

will drive the energy transition toward sustainable energy sources.  

 
Increasing Prices 
 
The energy market may be impacted by several policies; one of the energy market's 

drivers is the energy price, which is one of the critical drivers of the energy shift. Because 

the EU is a net importer of fossil fuels, the recent skyrocketing rise in energy costs has 

prompted the EU to become more self-sufficient in terms of energy production and energy 

security. The challenge of rising prices will drive mitigation and other solutions and a 

faster transition to renewable energy to replace volatile fossil fuels. Today, the EU is 

making efforts to reduce its reliance on Russian fossil fuels, which the European 

Commission refers to as REPowerEU. The European Green Deal's goals are being 

boosted by the fact that we need to be more certain of our supply, while REPowerEU's 

goal of eliminating linkages with Russian imported energy, should strengthen the shift to 

sustainable energy. (European Commission, 2022a) 

 
Emission Trading Scheme 
 

To promote the energy transition, various policies are being implemented to distort the 

free trade energy market. The introduction of Emission Trading Systems (ETS), which is 

growing around the globe, including over 60 nations that have adopted or intend to 

implement carbon pricing schemes, is among the measures used to influence the energy 

market (IEA, 2020, p.7). In Europe, the ETS started in 2005, including a certain quantity 

of CO2 emission allowances per Member State and distributed to industry based on 

historical emissions. The ETS system establishes a price for CO2 emissions per tonne 

based on the standard trading scheme, availability, and demand, and these permits may 

be sold among others inside the country or within the EU. Throughout the ETS's 

development, it has established emission limits for nations and restricted the number of 

available permits via the "Market Stability Reserve (MSR) mechanism" to minimise 

excess allowances and influence the price to be raised. The ETS is currently being revised 

for phase 4, which spans 2021-2030, in order to update the limit values to align with 
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environmental goals while also broadening the spectrum of what is included in the ETS 

system, for example, the maritime transport, road transport, and thus strengthening the 

EU for the following decade. The aim is to develop industrial technology and reduce 

emissions or completely shift and invest in renewable energy generation, influencing the 

clean energy transition. (European Commission, n.d.-a); (European Commission, n.d.-b). 

 
Carbon Border Adjustment Mechanism 
 
Worldwide there are different climate action ambitions, which raises some concerns about 

industries moving to countries where climate policies are lessened. Therefore, one of the 

mechanisms to balance out and influence the energy transition phase is to have various 

tax mechanisms in place. While the European Commission recognised that not all 

countries are as ambitious in their climate action as Europe, the European Union 

announced the intention of having a carbon tax system in the Green Deal. Today, the EU 

has already agreed on a "Carbon Border Adjustment Mechanism" (CBAM), which is 

essentially a carbon tax on imported goods from non-EU countries. The CBAM is 

intended to prevent carbon leakage, which occurs when extremely polluting firms relocate 

or invest considerably outside the EU, only to bring goods back into the EU later. The 

CBAM's mission is to promote the global climate goal and stimulate the transition to 

renewable energy outside the European Union. In the future, CBAM will begin operations 

in 2023 by mandating reporting from chosen commodities and will be completely 

operational in 2026. (European Commission, 2021a) 

 
Include Citizens  
 

Despite the EU's large scale fund programmes, there is still a large gap between the 

current investments and the required investments by 2050. It is coming to the point when 

the private sector and individual citizens must be involved to invest in sustainable 

renewable energy generation and energy efficiency. The IRENA's outlook report (2022) 

emphasises the importance of community energy to accelerate the transition to renewable 

energy by including individual citizens in the economics and operations of renewable 

energy projects, as well as increasing public support for the energy transition. The report 

also highlights that there have already been some Member States in the EU that have 

established policies that value people's direct engagement in renewable energy projects 

(IRENA, 2022, p. 111). 
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According to Mengolini and Masera (2021), consumer involvement and cross-border 

participation play a vital role in the energy transition, which is empathised in the Clean 

Energy for All European Package (CEP). The CEP has a wide variety of regulations; 

nevertheless, to highlight one specific measure, "active customers" are permitted to 

generate and sell their energy in line with the legal framework provided by the 

government (Mengolini & Masera, 2021, p. 145). However, according to Eyl-Mazzega 

and Mathieu (2020, p. 29), people will be unwilling to make the energy shift if it places 

a heavy financial burden on them. 

 

Therefore, the financial burdens of member states and their citizens must be distributed 

fairly. However, the energy market must evolve to be more decentralised, not only 

centralised, as it is currently. Consequently, of these financial encouragements, 

individuals are likely more willing to participate in an energy transition when people can 

reduce their electricity bills or earn money from selling surplus energy back into the grid. 

As IRENA's (2022) outlook report points out, indirect and direct electrification potential 

to increase flexibility and reduce greenhouse gas emissions is desirable, but it also evolves 

new obstacles. The new electric loads from end-users will pose challenges to the power 

grid if suitable precautions are not implemented. That said, authorities may persuade the 

energy industry to develop new solutions to handle grid loads through early-stage 

projects, and this is crucial in the transition to renewable energy. (IRENA, 2022, p. 191) 

 
2.3.5. Technical Innovation 

 
Electricity and energy efficiency are two fundamental drivers of a clean energy transition 

fuelled by renewables, policies, finances, and technical low-carbon innovation that all 

play an essential role. Policies and finances are critical for the energy transition because 

they facilitate technological innovation in the low-carbon development and can accelerate 

the process. According to both IRENA and the IEA's outlook assessments on energy 

transition, electrification of our energy mix and more efficient energy consumption and 

production will be critical to meeting the 2050 environmental goals. Thus, electrification 

will significantly reduce CO2 emissions while replacing fossil fuel energy with renewable 

energy sources. Furthermore, the reports suggested that our systems' electrification can 

accelerate the decarbonisation of the electrical mix and even future phaseout of fossil 

fuels (IRENA, 2022, p. 16; IEA, 2021b, p. 17). Technology innovation is critical for 
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lowering costs, increasing the reliability of renewable solutions, diversifying the energy 

mix, boosting energy security and being less vulnerable to energy markets price shocks 

which we are currently experiencing (IRENA,2022, p. 4; 184). As such, the innovation is 

crucial to any change and significantly boosts the innovation in renewables; there is a 

need to have participants from all stakeholders, including technology suppliers, 

policymakers, energy administrators, and customers (IRENA, 2022, p. 191). The energy 

transition is affected and pushed by technology breakthroughs, which play an essential 

role in steadily lowering the cost of renewable energy generation, attracting more 

investments toward these solutions rather than fossil fuel-based ones. However, as 

previously indicated, regulations, finance, and investments from the beginning have a 

critical role in how quickly the energy industry or other significantly polluting sectors can 

accomplish a sustainable transition. 

 
2.4. Energy Transition and Geopolitics 

 
Throughout history, the term "geopolitics" has been used to describe the influence of 

geography on the power of states and international affairs in general, with less emphasis 

on determinism and more on the strategic importance of natural resources and their 

location, transportation routes (Overland, 2019). Since the characteristics of renewable 

energy sources vary significantly from those of conventional fuels, it consequently drives 

the changes in energy geopolitics.  

 

IRENA identifies a few actors contributing to geopolitics' energy transitions. One of the 

driving forces behind the shift is that fossil fuels are geographically limited; on the other 

hand, renewable energy sources may be found in almost any country. In fact, unlike fossil 

fuels, which can be described as stocks, renewable energy sources can be thought of as 

unending flows that can never be exhausted. Moreover, according to the IRENA (2019), 

the democratisation of renewable energy would be increased by the scalability of 

renewables. It is worth noting that renewable energy sources have almost no operating 

costs, and in the future, we will experience reductions in costs when the capacity increases 

and technology improves. The energy transition and developments in population, 

inequality, urbanisation, technology, sustainable development, military force, and 

internal politics in critical nations will be essential components reshaping geopolitics in 

the twenty-first century. (IRENA, 2019, p. 23; 24) 
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2.4.1. A shift in the Geopolitical Environment 
 
Every energy transition involves a change in geopolitics and reshapes the geopolitical 

map. In the past two centuries, the international geopolitical landscape has been around 

fossil fuels, oil, coal, and natural gas and configurated the international geopolitical 

landscape. 

 
Fossil fuels and the internationalisation of the energy sector 
 
For centuries, fossil fuels have dominated global trade, politics, and economics; in fact, 

oil-rich countries have enjoyed the benefits and gained substantial worldwide influence 

as a consequence of oil being the first fuel to be exported in substantial volumes globally 

(Van de Graaf & Sovacool, 2020, p. 49). The energy transition to oil has not been equal 

because it relies on local fossil fuel supplies and is geographically dependent. Currently, 

every country in the world uses oil for different purposes, primarily for transportation or 

industrial usage, and the majority of the world's population (more than 80 per cent) lives 

in countries that are net importers of fossil fuels, according to IRENA's annual report 

(2019). Incidentally, that is why fossil fuels have and continue to play an essential role in 

the global energy system. As a response, people with access to vast quantities of fossil 

fuels have gained considerable political influence, and their economies have grown. 

(IRENA, 2019a, p. 35) 

 
Vulnerability of fossil fuel market 
 
The futures fossil fuel market, particularly the oil market, will be shaped by the energy 

transition, as energy consumption will rise due to electrification rather than fossil fuels. 

Oil-rich nations, evidently, oppose a large-scale renewable energy transition for fear of 

massive economic losses. Van de Graaf (2018, p. 97) highlights efforts by fossil fuel 

industries to promote their sources as aligned with clean technologies, such as the coal 

industry's efforts to market "clean coal" or promote Carbon Capture and Storage (CCS) 

methods so that the industry can continue as before, and another example is natural gas 

industries' efforts to be seen as a transitional energy source for a sustainable transition. 

Nevertheless, fossil fuels will continue to play a role in the energy market for some time, 

and those who have enjoyed geopolitical dominance owing to their access to fossil fuels 

will confront considerable changes in the future. As Van de Graaf (2018, p. 113) pointed 

out, the oil-rich nations will have to re-evaluate their objectives and future plans to replace 
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lost income as fossil fuel consumption and revenues drop due to the energy transition, 

which is likely to pressure the pricing of these resources. 

 
Global power shifts 
   
There is no reason to doubt that the emerging energy transition to renewable energy 

sources will result in a significant change in global power than previous energy 

transitions. Renewable energy sources are more widely spread than fossil fuel resources, 

concentrated in specific physical locations; hence, renewable energies have an advantage 

for the energy transition since they can be implemented merely with infrastructure 

expenditures. Hafner and Wochner (2020) showed that while there is a global effort to 

reduce greenhouse gas emissions, it is likely that those countries with strong climate 

policies and investments in the energy transition, such as Europe, will obtain the most 

benefits from becoming less dependent on imported fuels, unstable energy prices, and 

securing economic growth, whereas those countries relying on fossil fuels will need to 

transition to renewable energy sources quickly. Because of this, those who currently rely 

on fossil fuels to generate their power will continue to pay a high price for the energy 

transition. However, even though their investments may not pay off immediately, they 

will eventually gain more control over their energy supply because of the strong global 

governance. (Hafner and Wochner, 2020, 159-161) 

 

Countries with the financial and technical capacity to spend extensively on energy 

transitions, such as the OECD countries and China, profit more economically and 

geopolitically through the energy transition. Similarly, nations wealthy in fossil resources 

must bear the risk of social disturbance and a reduction in revenue from fossil fuel exports 

(Hafner & Tagliapietra, 2020, p. 17). In the end, by being more self-reliant in energy 

supply and its sources and the energy market itself, states with more power and influence 

will be rewriting the geopolitics of the 21st-century. However, at the same time, those 

without such advantages will be more vulnerable. (IRENA, 2019a, p. 26; 27) 
 

2.4.2. Developing a New Energy Leaders 
 
The role of global leaders and successful energy diplomacy may drive the renewable 

energy transition, elevating nations' economic and political status. In addition, the 

transition may establish new trading alliances, and traditional energy trades may lose their 

role in this shift. Energy diplomacy began with oil and gas, which have always been 
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politically sensitive and the focus of government action; however, as nations transition to 

renewable energy, they must reconsider their energy diplomacy and international energy 

policy (Goldthau & Witte, 2010, p. 25). As a result of the global transition, IRENA (2019) 

predicts that the nations with strong technical skills and higher economic standing at the 

start of the transition can develop greater economic power by exporting renewable energy 

technologies and sustainably produced electricity or renewable fuels. Moreover, 

expanding the global energy mix toward renewable energy would also change power 

relations between nations, shifting the balance of power from fossil fuel-rich countries to 

those most developed in the clean energy sector (IRENA, 2019a, p. 39; 45). Energy 

transition allows the establishment of various new alliances and trade flows developing 

around the power grids and new renewable products (IRENA, 2019a, p. 45). Strong global 

environmental policies may be used to impact the demand for fossil fuels, which can 

undermine the countries' alliances built around these resources, speeding the energy 

transition and strengthening states economically and geopolitically. There will be a 

redrawing of the trade routes for oil and energy as a consequence of the energy shift, 

which may change the direction of the clean transition. 

 
Economic gains from renewable energies 
 
The EU has long prioritised having leadership in renewable energy diplomacy, while 

numerous EU countries and businesses have already begun to act at the forefront of the 

development of sustainability (Van de Graaf & Sovacool, 2020, p. 179). Technical 

innovation and exporting renewable energy technologies, or mineral-rich nations may 

potentially become part of the economic value chain or profiting from excessive 

renewable energy output to export power to neighbouring countries are examples of 

possible trade advantages.  

 

The fast-growing market in the renewable energy sector is exciting. There are 

opportunities to gain economic growth by creating jobs, innovation, expertise, and clean 

energy technology exports. The United States, China, and Europe demonstrating the 

significance of the export market and global competition for the most outstanding 

technological solution at the lowest possible cost, would accelerate climate mitigation 

and economic development (Freeman, 2018, p. 196). It is vital to note that not only the 

global market but also the domestic market influences the energy transition, such as 

private investors can stimulate economic growth. Private investors are being encouraged 
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to sustain renewables by the cheap cost of such technologies, thanks partly to China's 

efforts and the regulation and incentive efforts in the renewable energy sector in Europe 

(Reusswig et al., 2018, p. 244). While China is now the leading player due to its 

dominance in manufacturing clean energy technology and as a leading investor in the 

world's clean energy market, both of which make it an essential player in the renewables 

sector (Freeman, 2018, p. 187; 188). 

 

The mineral-rich countries, such as the global south, are commonly without the technical 

advantage of the energy transition, however, they can influence geopolitics and trade 

flows as well as create new political connections (Hafner & Tagliapietra, 2020, p. 17). 

These countries play a crucial role in delivering the minerals needed for the move to 

renewable technology. Economic growth and participation in the energy transition global 

production and value chain are facilitated by this strategy (IRENA, 2019a, p. 40). The 

world bank group statistics claim that, in order to meet the Paris Agreement's 2 Celsius 

degree target, mineral mining will need to increase by almost 500 per cent by 2050, with 

over 3 billion tonnes of metals and minerals required for manufacturing renewable 

technology such as solar, wind, energy storage, and electric vehicles (World Bank, 2020, 

p.12). Depending on the technology, several sorts of mineral resources are needed. 

Battery capacity, lifespan, and energy density are all dependent on lithium, graphite, 

cobalt, nickel, and manganese. Permanent magnets, a critical component of wind turbines 

and electric vehicles, need rare earth elements to function properly. Copper is a critical 

component of all energy-related technology and needs such large amounts of copper but 

also aluminium. Many of these resources are, for example, mined in Peru, Chile, 

Indonesia, the Democratic Republic of the Congo, China, and a few other countries, 

which, not surprisingly, China is responsible for the majority of mineral processing (IEA, 

2021c, p. 5; 13). There will be a considerable increase in demand for minerals as a 

consequence of the switch to renewable energy. According to IRENA (2019, p. 40), 

mineral-rich nations like the Democratic Republic of the Congo, Bolivia, and Mongolia 

have the potential to play a critical role in global energy production and the transition 

value chain required for clean energy technology. 

 

A further potential gain from the energy transition through the geopolitical sphere is by 

expanding the electricity exports produced from renewable energy sources. Some 

countries have more natural resources to provide renewable energy for producing most 
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of their electricity and beyond their demand. For example, Norway already exports its 

electricity to other neighbouring countries and is expanding its lines to the UK and 

Germany (IRENA, 2019a, p. 40). That said, the EU is encouraging Member States to 

cooperate more with the cross-border electricity exchange and build an electricity grid to 

have more flexibility on the electricity demand transfer, increasing the energy security 

(IRENA, 2018, p. 59). The share of renewable electricity production is currently over 

37% in the EU (EMBER, 2022) and is increasing in the future due to the EU's climate 

and energy targets. The increasing supply of renewable generation requires a sufficient 

and flexible power system in the flexible cross-border market (IRENA, 2018, p. 23). The 

proposal to interconnect Europe will result in the sharing and export of Europe's 

renewable energy resources, enabling nations to improve their revenues by exporting 

sustainably generated power. In order to minimise the likelihood of supply interruptions 

in a single nation, grid coverage is another vital factor to consider. 

 
2.4.3. Geopolitical Challenges of Balancing Energy Transition 

 

The clean energy transition, like the hydrocarbon energy transition, is likely to be 

imbalanced. In order to secure a successful sustainable energy transition, uncertainties 

need to be addressed, such as the distribution of energy and the relative abundance of 

resources. In addition, the social component and ensuring a fair transition are other issues 

that must be attended to.  

 

Technological challenges 

 

Renewable energy carriers are almost always electric, which has certain restrictions and 

creates some uncertainties over how to manage them in the future. Managing electrical 

supply and demand fluxes, as well as long-distance losses, are the current technological 

limitations. As a result of these constraints, energy production is becoming more 

decentralised, empowering local players and introducing innovative business models to 

the market (Scholten, 2018, p. 20).  

 

Microgrids for decentralisation are a solution to the technical difficulties of electrical 

distribution, according to Brauner, who notes that the smart grid, with its ability to 

coordinate electricity generation closer to consumers and control local storage, can help 
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issues such as grid expansion and long-distance losses, as well as dealing with high loads 

on distribution networks when transferring excess energy on the grid (Brauner, 2020, p. 

97; 134). Furthermore, long-distance losses make electricity transmission costly and 

uneconomical, leading to these so-called super-grids that are linking nationwide being 

only continental in size rather than global in scale, as it is presently with oil and natural 

gas resources (Scholten, 2018, p. 23).  

 

While developing smart grids and microgrids is a viable option for addressing technical 

issues related to energy network management, it will require extensive changes to the 

current systems, as well as regulation changes and additional investments in the grid 

improvement and digitalisation of the network. Digitalisation, in turn, may raise questions 

about cybersecurity, which is a separate but linked problem. However, Scholten believes 

that decentralised energy production may cut power consumption and further empower 

local people by increasing access to energy, jobs and profits, particularly in places where 

there is a general absence of these resources (Scholten, 2018, p. 21). 

 

Mineral Resources for Renewable Technologies 
 

A second consequence of the energy transitions is the relative abundance of the resources 

required for clean energy technology. The belief that the energy transition would release 

the energy market from oligopolistic dominance of energy sources (Scholten, 2018, p. 3) 

is not entirely true, as often, the necessary mineral resources that are required for the 

renewable technologies are more unequally distributed than oil or natural gas, implying 

that rivalry and the geopolitical struggle for these critical minerals are predicted (Hafner 

& Tagliapietra, 2020, p. vi). 

 

The current reality is that the mining of critical minerals is frequently carried out by 

oligopolies, which has an impact on the future as the fights between states for the 21st 

century may indeed be conducted over mineral supplies to the new energy economy, as 

has been the case in the past for the oil resources (Hafner & Tagliapietra, 2020, p. vi). For 

example, today, two countries make up 70% of the world's cobalt supplies and 60% of 

the world's rare earth elements: the Democratic Republic of Congo and China. In addition, 

China has acquired considerable assets beyond its borders via investments. Accordingly, 

there is an obvious danger that one party has overwhelming power over the market and 
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the supply chain, gaining political clout by potentially limiting trade flows, which was 

recently noticed and discussed concerning the United States and China's trade war in 2019 

(Schmid, 2019). 

  

Other than the geological and possible trading issues, since it takes a tonne of material to 

extract a few grammes of the rare earth elements, there are substantial environmental 

difficulties, such as land-use changes that impact ecosystems and biodiversity and 

landscaping problems. In addition, these mining activities require a lot of water and 

electricity, and often chemical products are used for the processing, which raises concerns 

about wastewater disposal and other hazardous waste. (IEA, 2021c, p. 209) 

 

These key minerals for today's multiple technologies have grown more significant in 

Europe and other countries, necessitating the development of new methods of requiring 

these resources. The EU has recognised the issue and is implementing circular economy 

measures to address it. According to the IEA, recycling and reusing, technologies are 

critical to improving mineral competitiveness since they may be a substantial secondary 

supply source. Furthermore, recycling and reusing resources may help to improve supply 

security by reducing reliance on a single exporter and has environmental benefits by 

avoiding the extraction of new minerals for commercial needs. (IEA, 2021c, p. 176-177) 

 

There is a clear risk that one party gains political dominance by having a monopoly on 

specific elements and may potentially influence the commercial flows. Aware of the 

challenge, the EU introduces policies that facilitate its dependence on crucial materials. 

One of the measures is upraised by the IEA, such as the recycling and reuse technology, 

as they may provide a significant secondary supply. 
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2.5. Just Energy Transition 
 

2.5.1. Background of Just Transition 
 

It would be impossible to quit using fossil fuels and switch to renewable energy sources 

overnight. Identifying the shift away from fossil fuels via divestment and phase-out 

initiatives from fossil fuels, as well as cutting subsidies from fossil fuels, will have an 

impact on the communities. Diversifying the world's energy supply and expanding the 

renewable energy industry may lead to a carbon lock-in in certain regions or nations. 

While it is important for policymakers to concentrate on decarbonising and boosting 

energy security, they must also design policies that address climate and energy inequities 

on a broader scale. (Healy & Barry, 2017, p. 36) 

 
Defining Just Transition 

 

The energy transition from fossil fuels to renewable energy sources includes complex 

social-economic impacts, which with the just transition, is trying to encounter and avoid 

socio-economic injustices and inequalities  (Wang & Lo, 2021, p. 1). Increasingly 

having input to encounter the just transition is an enormous task and requires huge 

political efforts, and Healy and Barry (2017, p. 7) call the just transition more a political 

problem and explain it as one that involves concerns of power, allocation and availability 

of resources, political economics, etc.  On the other hand, IEA is starting the just transition 

and energy injustice by dealing with the issue by bringing the energy services to those 

that do not currently have access to electricity (Newell & Mulvaney, 2013). In order to 

achieve targets to limit climate change, it is important to state that the global energy 

transition has to be just and take into account all nations so that they can participate in the 

battle against climate change.  

 

Outlining the Reasons 
 

Putting the issue in a European perspective, it is important to be aware that countries and 

their regions face a different kind of energy transition due to diverse starting points in the 

socioeconomic status, development priorities and energy resources (IRENA, 2022, p. 

109). For example, certain nations in Europe still rely heavily on fossil fuels, namely 
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eastern Europe and alternatively, some may have a lot of fossil fuels that cannot be 

utilised. Because of the burdensome fossil fuel energy supply and phasing-out of this 

infrastructure, the decarbonising will affect these industries and supplies. It is necessary 

to ensure a just transition for those that affect them socially, such as the workers and 

communities from the early retirement plans of fossil fuel-based power plants. Therefore, 

without proper policies and guidelines for nations to confront injustice, the energy 

transition can indeed create new injustices and vulnerabilities in the energy market and 

socio-economy (Sovacool et al., 2019, p. 1). 

 

2.5.2. Challenges of Just Transition 
 

Reframing the issue of the fair transition revolves around the possible damaging effect on 

labour in the energy industry and communities impacted by the energy transition to low-

carbon solutions. Redirecting labour from fossil fuel industries is not a straightforward 

process while finding new employment in the renewables industry is likely attributable 

to a lack of skills or the difficulties in identifying qualified people. Furthermore, some 

areas and public services might be impacted more than others because of the significance 

of the fossil fuel industry to local tax collection. (Wang and Lo, 2021, p.1)  

 

When social issues and costs are not included in decarbonisation initiatives, there is a 

danger of carbon locking. Carbon locking is easily achieved when policymakers do not 

justify divestments if they result in lower socioeconomic benefits. While another factor 

influencing carbon locking is making investment decisions on fossil fuel power plants, 

which influence the transition negatively due to the long operation time and making it 

difficult to divest from the harming operation as long as it can be socio-technologically 

justified to be operational. (Healy & Barry, 2017, p. 6; 17; 18)  

 

Additional potential issues include policy formulation and assisting areas where it is not 

beneficial to the battle against climate change. For example, the International Institute for 

Sustainable Development (IISD) believes that fossil fuel subsidies are a barrier to green 

economic development and fair transition since they are often socially regressive (Gass 

& Echeverría, 2017, p. 2). This appears to be true not only for the goal of impeding the 

advancement of renewable energy technologies but also to restrict job development. 

Making renewable energy more competitive and directing the savings toward a just 
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transition would assist countries in achieving their environmental goals by phasing out 

subsidies for fossil fuel-based energy and dealing with socioeconomic issues that may 

arise as a result of divesting from fossil fuels (Gass & Echeverría, 2017, p. 33). 
 

2.5.3. Measures for Just Transition 
 

It is vitally desired to accomplish an inclusive and just energy transition; nevertheless, the 

conversation about the just transition is very much in the early stages, with many 

stakeholders, nations, and regions holding alternative opinions on the fair aims and 

strategies to achieve the just transition (IRENA, 2019b, p. 18). Despite this, it is widely 

agreed that proper policies must be established to support people in need and to fund the 

equitable transition so that individuals who are now working in the fossil fuels business 

may be employed and retrained for important positions in the renewable sector. The EU, 

for example, has developed a policy framework known as "The Just Transition 

Mechanism," which consists of three pillars: a new "Just Transition Fund," a "InvestEU 

Just Transition Scheme," and a new "Public Sector Loan Facility" backed by the European 

Investment Bank. The end goal is to have advisory support and to fund and mobilise close 

to €30 billion in investments toward a just energy transition (European Commission, 

2020a). The EU is driven to include everyone in the energy transition and not leave 

anybody behind, as they are taking steps to break down the climate barrier that separates 

eastern and western Europe (Eyl-Mazzega & Mathieu, 2020, p. 35). 

 

2.6. Financing Energy Transition 
 

2.6.1. Finance Background for the Energy Transition 
 

The Importance of Finance 
 

Effective investments and financials are essential for the renewable energy transition to 

succeed. Clean energy projects are driven by finance, but if the financial institutions are 

still reluctant to invest in green projects because of the risks associated with new 

technologies and having lower rates of return, the energy transition will not be achieved 

at the required pace (Sachs et al., 2019, p. ii). That said, to meet climate change goals, 

new financial instruments and new policy schemes are needed to increase investment in 
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clean energy projects. Achieving inexpensive, clean solutions and keeping expenses 

under control while diversifying financial resources are critical for the transformation 

(IEA, 2021d, p. 41). 

 

Investors' Awareness and Attitude 

 

Investors' views are shifting as they become more aware of the urgency of acting in the 

face of climate change. The millennial generation's shift in investment behaviour, which 

includes not only looking for financial gains but also being responsible with investments 

and having a positive impact on the Environment, Social welfare, and Governance, is 

known as the (ESG) factor, and it has sparked global interest as well as involvement in 

the sustainable investment movement alongside the financial returns (Van de Putte et al., 

2020, p. 259). This is undoubtedly a positive indicator; however, the growing overall 

energy consumption, as well as the increased demand for fossil fuels, would need far 

greater efforts, making it challenging to meet the climate change objectives just via 

investments.  

 

The Scale of Renewable Finance  

 

To get an indication of what type of expenditures are necessary for the renewable energy 

transition and to meet the 1.5 degree Celsius target, we're talking trillions of euros or 

dollars every year. According to IRENA's research, between 2021 and 2050, there is a 

considerable need for investment in the energy industry, up to USD 98 trillion (IRENA, 

2022, p. 102). This indicates that we must more than double our existing investments 

from the stated USD 2.1 trillion to over USD 6 trillion per year by 2030 (IRENA, 2022, 

p. 56), and the yearly sum will continue to climb if the pace is not accelerated. To gain 

sufficient additional funds, measures must be taken, starting with redirecting fossil fuel 

subsidies toward enhancing the renewable energy sector. It is also essential to integrate 

policies that produce and mobilise funds in the energy transition in order to raise annual 

investments in the sector, with the goal of increasing the volume of clean energy (IRENA, 

2022, p. 102). As previously indicated, merely changing the energy source is insufficient; 

gains in energy efficiency throughout all sectors must also be assured (IRENA, 2022, p. 

24). The good news is that there is enough money in the world; the difficulty is to direct 

it toward the renewable energy transition since global wealth is expected to exceed $400 
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trillion by the end of 2020, according to a Credit Suisse Research Institute analysis 

(Shorrocks et al., 2021, p. 5). 

 

2.6.2. Challenges of Financing the Energy Transition 
 

The Investment Gap  

 
The most evident challenge in financing the energy transition is to bridge the gap between 

existing status and necessary investment. There has been a rise in the use of green bonds 

and banks in the EU in recent years as a means of funding the transition and renewable 

technologies. For example, improved financing conditions for clean energy projects are 

among the benefits of green banks, as they are the potential to aggregate smaller projects 

to attain a competitively appealing size, the development of new financial instruments, 

and a wider market for sustainable energy commodities. (Sachs et al., 2019, p. 5) 

 
The Investment Pace 

 
As we are experiencing difficulties with the investment gap, the pace of filling the gap is 

relatively slow. Efforts and promises to meet the objectives of the Paris Agreement on 

climate change have been inadequate, and the transition movement of major polluters is 

weak (Van de Putte, 2020, p. 264). Energy transition investments aren't efficient enough, 

and to expedite the speed of the shift, most expenditures must be made upfront 

(IRENA,2022, p. 102). In order to meet the aims of climate neutrality, not only does 

renewable energy production need financing, but so must also research and development 

efficiency on power generation and end-use (IEA, 2021e, p. 48). 

 

Subsidies and Policy Setting 
 

Another factor responsible for slowing the pace of energy transition to the renewable 

energy source is the fossil fuel subsidies, and according to the International Monetary 

Fund (IMF), in 2020, global fossil fuel subsidies were $5.9 trillion, representing about 

6.8 per cent of global GDP; furthermore, subsidy levels are expected to rise to 7.4 per 

cent by 2025. (Parry et al., 2021, p. 2). In order to hasten the energy transition, moving 

subsidies from fossil fuels to renewables would be a good beginning to start balancing 
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the competition and making renewable energy sources more appealing (IRENA, 2022, p. 

107). While it's clear that the absence of policy formulation is due to a fear of the 

economic and social consequences that would be produced, if such subsidies can be useful 

for long-term sustainable development, then it's worth the effort (OECD, 2017, p. 18). 

 

2.6.3. Engaging the Finance in the Energy Transition 
 

Promoting the Energy Transition to be Financed  

 
To attract private and public investment toward low-carbon solutions, it is vital to 

encourage governments, regions, corporations, and individual citizens to invest in the 

energy transition and promote less polluting economic activity. The publication from the 

Organisation for Economic Co-operation and Development (OECD) (2017) emphasises 

that in order to support investments in the energy transition, economies must be flexible, 

adaptive, strong, and open to competitive investment, which is critical for promoting and 

recruiting investors. In addition, it is necessary to restructure policies to consider the 

socio-economic development by including the labour markets, which provide access to 

re-education and training for those who need it. As a result of pro-growth initiatives, the 

OECD points out that investors may more easily begin or extend current investments that 

help transition to a low-carbon future. To further promote energy transition, it is important 

to increase energy efficiency through norms and requirements for technology and 

performance standards that have been proven to promote the upgrading beneficially. 

(OECD, 2017, p. 187; 202) 

 

The Policies Drive the Finances 

 

Policies have boosted progress toward a net-zero-carbon economy, but they are not 

ambitious enough to keep us on track to meet our 2050 targets. In fact, policies that 

support the deployment of the technology, procurement mechanisms, financial and fiscal 

incentives, scaling up, cutting technological prices, and boosting investment levels are 

required to meet the needs of the energy transition. The energy transition will be aided by 

public and private funds for renewable technologies, both necessary and critical. In 

addition, removing fossil fuel subsidies will help restore market equilibrium, and further 

actions to raise carbon prices will make transition-related solutions more competitive. As 
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a positive side effect, carbon pricing generates funds that may be used to fund energy 

transition-related initiatives, but if not correctly analysed, it might result in burdens for 

low-income people and exacerbate socio-political issues. (IRINA, 2022, p.50; 56; 106; 

107; 124). 

 
Mobilising the Funds Towards Energy Transition  
 

To mobilise funds for the energy transition, public finance institutions are viewed as 

playing an important role in the development of supply mechanisms that de-risk financials 

and provide instruments to co-finance the energy transition with the private sector. Green 

bonds and other capital market alternatives could help the public fund attract further 

private finance (IRENA, 2022, p. 107). 

 

Recently, the EU has introduced stimulus packages to promote investments in the green 

transition, which is one example of mobilising public funding toward energy 

transformation in Europe. The EU's Recovery Package was created to assist with the 

recovery from the consequences of Covid-19, the most significant long-term budget 

connected with NextGenerationEU, totalling €2 trillion, 30 per cent of which is 

committed to combatting climate change (European Commission, n.d.-f). The European 

Commission has proposed a new stimulus package, the Social Climate Fund, with the 

purpose of providing financial assistance to the Member States and their populations who 

are most sensitive to the energy transition. A €72 billion investment would help the 

country's economy develop and create new employment, and support individuals finance 

their energy efficiency measures (European Commission, 2021f). 

 

It is expected that public finance institutions, such as development and green banks, and 

clean energy funds, would play an essential supplementary role in organising mobile 

financing toward the energy transition. The capital should be regulated and controlled to 

ensure that it flows to the appropriate destinations and endorses a sustainable economy 

rather than merely being pushed into the market.  Over this, the EU Taxonomy plays an 

important role in ensuring that funds are channelled successfully towards a 

sustainable economy.  
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3. EU Taxonomy  
 

3.1. Introducing the EU Taxonomy 
 

3.1.1. The Platform on Sustainable Finance 
 

To meet the environmental targets outlined in the Paris Agreement and the EU Green 

Deal, capital must be channelled into long-term sustainable investments. As a result, the 

financial system must evolve and improve throughout time, as well as be tailored to 

support a sustainable economy. To combat greenwashing, a sustainable finance 

framework directs economic policies toward green technical solutions and away from 

polluting sources. The purpose of the sustainable finance framework is to raise awareness 

of the environmental effect, provide a universal concept of sustainable activity, and bring 

attention to sustainable economic operations.  (Regulation (EU) 2020/852, 2020, p. 14)  

 

Under the Taxonomy Regulation, the European Commission has created a Platform on 

Sustainable Finance. Experts from civil society, academia, and the financial markets 

which will serve as the European Commission’s permanent expert group. For the 

purposes of technical screening, the Taxonomy Regulation mandates that the 

Commission consult the platform before establishing any Delegated Acts. When it came 

to developing technical criteria for screening, the platform played an important role. The 

expert group delivered its final report to the Commission, which was tasked with 

convening a thoughtful conversation among the experts and taking into account input 

from diverse stakeholders. Additionally, the expert group serves as an advisory body to 

the Commission in regards to the technical screening criteria, which the expert group 

examines and amends as needed. 

 

In addition, the sustainable finance platform consults on the applicability of the standards 

and evaluates the implications and potential outcomes of the EU Taxonomy, as well as 

the advantages and costs of the technical screening criteria. Furthermore, the sustainable 

finance platform is working on developing a Green Bond Standard that will be linked to 

the Taxonomy, designing corporate sustainability and climate-related disclosures, 

including disclosure guidelines concerning the Taxonomy and regulations on climate 

change-related investment baselines. (European Commission, 2021b)  
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3.1.2. The EU Taxonomy 
 

The EU Taxonomy has caught the curiosity of people all around the globe, and other 

nations are looking to see how it affects the banking industry and leading other nations in 

creating their own taxonomy. For example, the United States is now contemplating the 

development of a comparable taxonomy system, while China is extending its present 

taxonomy. The first taxonomy was created in China by the suggestion and collaboration 

of those who are now working on the EU Taxonomy. China's taxonomy varies from that 

of the EU, which focuses more on pollution prevention. The EU Taxonomy, on the other 

hand, aims to capture the contribution of economic activity to achieving the EU's 

environmental goals. (Climate Bonds Initiative, 2021a) 

 

It is worth understanding that the whole aim of the EU Taxonomy is to be scientifically 

sound and in accordance with the Paris Agreement. The EU Taxonomy does not state 

what can be achieved as of today but rather what must be performed to meet the climate 

targets. Simply put, the EU Taxonomy may be thought of as a catalogue of green activities 

for businesses and investors. The EU Taxonomy optimally steers investments toward 

sustainable operations while attaining transparency by providing the investor with 

accurate information. This would make individuals more conscious of the consequences 

of their investments and encourage capital to flow toward more sustainable economic 

activity. (Climate Bonds Initiative, 2021a) 

 

Companies must invest in the transition and in their operations to become more 

ecologically friendly if we are to achieve a sustainable environment. Policymakers and 

the creators of the taxonomy are indicating that the EU Taxonomy can be seen as 

providing greater rewards to organisations who are striving to accomplish sustainable 

objectives rather than penalising them for failing to comply with the EU Taxonomy. For 

example, providing funding and lower-interest loans to businesses that participate in 

green operations. (Climate Bonds Initiative, 2021a)  

 

3.1.3. What is the Taxonomy Regulation 
 

Green activities are characterised according to the EU Taxonomy for investment purposes 

by describing their sustainability performance. The EU Taxonomy classifies an economic 
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activity as "environmentally sustainable" if it is particularly ecologically sustainable, 

contributes to the achievement of EU environmental goals without causing significant 

harm to any other environmental objectives, and provides the required social protections. 

A significant contribution to environmental goals is laid out and detailed in the Delegated 

Acts for the EU Taxonomy. (European Commission, 2021b) 

 

The EU Taxonomy is a step in increasing transparency by requiring certain corporations 

and investors to disclose information. Companies and financial institutions would be 

required to disclose the proportion of their activity that is taxonomically aligned. The 

share of Taxonomy-aligned activities would allow companies and investment portfolios 

to be compared. The EU Taxonomy would provide greater alternatives for guiding 

investment and market involvement toward a more sustainable economy. (European 

Commission, 2021b) 

 

Companies are not required under the EU Taxonomy to be compliant with the Taxonomy. 

However, environmental performance objectives must be reached in order to align with 

the Taxonomy; hence the drive to reach the alignment with the Taxonomy is expected to 

aid the transition and future sustainability. Furthermore, economic activities that are not 

classified as making a significant contribution in the Taxonomy may not always imply 

that they are ecologically damaging or unsustainable. Furthermore, it is important to 

recognise that not all activities which might be recognised as making a significant 

contribution to environmental goals are presently included in the EU Taxonomy. The EU 

Taxonomy is intended to evolve and be updated as needed. (European Commission, 

2021b) 

 

3.1.4. Why there is a need for Taxonomy Regulation 
 

The EU Taxonomy is a helpful resource for firms seeking to make the transition to a low-

carbon economy. In this regard, the EU Taxonomy translates the climatic and 

environmental goals into defined criteria with the purpose of developing a common 

vocabulary across all green activities. Companies and investors may use the Taxonomy 

as a framework for their attempts to develop and fund the shift to be more sustainable. In 

addition, the EU Taxonomy aims to decrease market complexity, guard against 

greenwashing, and improve funding for both already sustainable and sustainable-in-
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transition enterprises. Taxonomy is also an important aspect of the sustainable finance 

system. In order to achieve the goals of the Paris Agreement and the European Green 

Deal, the Taxonomy may assist increase the investments in green initiatives, which are 

critical. (European Commission, 2021b) 

 

3.1.5. Evolving Regulation 
 
The EU Taxonomy is dynamic in nature and will change over time. The first delegated 

act is known as the Climate Delegated Act for sustainable climate change adaptation and 

mitigation activities. The second delegated act is the Disclosure Delegated Act, which 

supplements article 8 of the Taxonomy Regulations. These first two acts become effective 

on January 1, 2022. Currently, the Commission has approved a Complementary 

Delegated as the inclusion of natural gas and nuclear energy into the EU Taxonomy. 

However, it is expected that additional acts will be introduced in the near future since it 

was not feasible to set criteria for all industries that may make a significant contribution. 

Nonetheless, the Taxonomy will gradually evolve and incorporate additional economic 

activities from many economic sectors. In article 26, the Taxonomy Regulation 

establishes a periodical review process during which the expert group will analyse the 

regulation's performance and the creation of technical screening criteria. (European 

Commission, n.d.-c) 

 
3.1.6. Environmental Objectives & Technical Screening Criteria 

 
The Sustainable Finance Platforms Expert Group of the European Commission has 

produced a 67-page Technical Report on the EU Taxonomy (Comte and Hay, 2020, p. 1). 

The EU Taxonomy defines the technical screening criteria, which are clarified and 

defined by the Delegated Acts as "Taxonomy Aligned" activity and what it is not. 

Furthermore, the criteria establish the standards for environmental performance, ensuring 

that the activity makes a significant contribution to the environmental goal (European 

Commission, 2021b). Ideally, this should motivate businesses to undertake new 

initiatives in order to meet stricter screening standards (European Commission, 2021c). 
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Technical Screening Criteria 
 

Today there are six environmental objectives; climate change mitigation, climate change 

adaptation; sustainable use and protection of water and marine resources; transition to a 

circular economy; pollution prevention and control; protection and restoration of 

biodiversity and ecosystems. In December 2021, the Climate Delegated Act was the first 

EU Taxonomy’s delegated act to be published in the Official Journal, which included 

climate change mitigation and adaptation. The Recent adoption of the final four 

environmental objectives is anticipated to be followed by a Delegated Act concerning the 

remaining environmental objectives (European Commission, n.d.-c). To ensure that 

economic activity does not inhibit the achievement of environmental goals, "Do No 

Significant Harm" (DNSH) standards must be applied to in all six areas of 

Taxonomy environmental objectives while developing new Taxonomy Aligned projects 

or activities. Economic activity must also provide the minimum social 

safeguards (European Commission, 2021b, p. 4).  The EU taxonomy goals must relate to 

economic activities in order to ensure that one environmental purpose does not conflict 

with another. The technical requirements for screening are based on research and are 

continually re-evaluated and improved. Criteria based on current technology identify 

economic activities that are in line with EU environmental and climatic objectives. 

(European Commission, 2021b) 

 

According to Article 9 of the Taxonomy Regulation, environmental goals are spelt forth, 

and the major contribution to these goals is described in paragraphs 10 to 15. To grasp 

the context and idea of considerable contribution, these goals do not expressly specify the 

actions under the Taxonomy Regulation. The Delegated Acts are based on these 

principles and contain a range of economic activities that would meet the criterion of 

substantial contribution, and the Delegated Act establishes the requirements for the 

particular activities that qualify as green under the EU Taxonomy. Some actions aren't 

classified as an environmental activity since they don't fit all the criteria laid forth in the 

Taxonomy Regulation. However, this does not always indicate that the activity is 

unsustainable. Based on the Technical Expert Group work, the activities offer major 

contributions when the activity fulfils specific parameters. For example, when the activity 

has a minimal effect on the environment and substitutes hazardous actions, such when 

renewable energy sources are recognised as a considerable contribution towards climate 
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change mitigation. In addition, whether the economic activity could minimize the 

negative impact of other activities, or it has an ecologically favourable impact, it may be 

recognised as a major contribution to the environmental goals. 

 

Climate Change Mitigation 
 

As a result of the Paris Agreement and the EU Green Deal, the mitigation of climate 

change refers to economic operations that are in line with the goals of climate neutrality. 

The major contribution to climate change mitigation must show coherence across the 

medium and long-term climate targets.  Sectors with high emissions must provide a route 

to low-carbon solutions and also comply with the EU Taxonomy principles by avoiding 

asset lock-in that would conflict with mitigation objectives. Furthermore, in order to make 

a significant contribution to climate change mitigation, the environmental performance 

must be reached considerably above the sector's average, necessitating the deployment of 

the best available technology while being economically feasible. For the greatest 

available technology, the activity must be financially feasible. For example, when zero-

carbon manufacturing does not make economic sense, it is not required to invest a 

substantial sum of money in order to achieve it. (European Commission, 2020b, p. 19) 

 

Climate Change Adaptation 

 

To cope with the effects of climate change, we must find ways to lessen the most common 

threats, such as drought, wildfires, and storms. It is important that adaptation measures 

be taken to minimise the effects of both the present and future climates. A significant 

contribution must be made without putting the environment, humans, or possessions in 

danger of harm. Without the lock-in assets effect, environmental objectives are not 

compromised, and a large positive environmental impact is accomplished throughout its 

life cycle. (European Commission, 2020b, p. 22) 

 

The Sustainable Use and Protection of Water and Marine Resources 
 

The third environmental objective of the EU Taxonomy is the sustainable use and 

protection of water and marine resources, with the goal of ensuring that economic activity 

does not harm the marine ecosystem or the environmental status of marine water. To 
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contribute to this environmental goal, economic activity must either contribute 

significantly to attempting to achieve the good status of bodies of water, including water 

bodies of surface water and groundwater or contribute significantly to preventing the 

deterioration of bodies of water that already have a good status. Among the activities are 

ensuring that urban and industrial wastewater is adequately collected, treated, and 

discharged, implementing water reuse measures, ensuring the progressive reduction of 

pollution emissions into surface water and groundwater, and increasing people's access 

to safe drinking water. The aim is to achieve good water status and ecological potential 

for heavily modified water bodies, as defined by the EU Water Framework Directive 

2000/60/EC, which is linked to article 2 of the EU Taxonomy regulation, which states 

that the directive's definitions shall be applied. (Regulation (EU) 2020/852, p. 27; 31; 32) 

 

The Transition to a Circular Economy 
 

The fourth environmental objective of the EU Taxonomy is the transition to a circular 

economy, where the circular economy should be adjusted to individual sectors to 

guarantee that economic activities do not lead to inefficiencies in resource usage or lock 

in linear production patterns, that waste is avoided or minimised, and that, when 

inevitable, waste is treated in accordance with the waste hierarchy. These criteria should 

also guarantee that economic activities do not jeopardise the goal of moving to a circular 

economy. The purpose of the circular economy is not only to recycle and reuse but also 

to improve the efficiency of using primary raw materials in production and other 

efficiency measures such as increasing the durability or reparability and prolonging the 

use of products, including the fundamentals of this criteria. As long as those fundamentals 

are met, the transition to a circular economy will go smoothly. (Regulation (EU) 

2018/852, p. 32; 33); (Regulation (EU) 2021/2139, p. 10).  

 

Pollution Prevention and Control 
 

Pollution prevention and control is the EU Taxonomy's fourth environmental goal. It is 

important to note that pollution prevention and control are actually regulated in the 

industrial emissions directive 2010/75/EU, which is now integrated into the EU 

Taxonomy delegated act, given the operation permits, emission limit values, and defining 

the use of Best Available Technology (BAT) in the given industrial sectors, as well as 
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exchanging information between member states. The goal is to prevent or reduce 

pollutant emissions into the air, water, or land while minimising adverse environmental 

effects in areas where economic activity qualifies as substantially contributing to 

pollution prevention and control when that activity contributes substantially to 

environmental protection from pollution. While addressing the relevant sources and types 

of pollution, sector-specific issues should be taken into account. (Regulation (EU) 

2020/852, p. 33); (Regulation (EU) 2021/2139, p. 10). 

 

The Protection and Restoration of Biodiversity and Ecosystems 

 

The final environmental objective is the protection and restoration of biodiversity and 

ecosystems, and all actions that may have an impact on habitats, species, and ecosystems 

should be subject to environmental impact assessments or appropriate evaluations. This 

environmental objective highlights that a significant contribution can be made by 

conserving nature and biodiversity by having a favourable conservation status and 

safeguarding as well as restoring ecological conditions. Furthermore, through sustainable 

land use and management, agricultural methods, and good forest practice and 

management. Even if no environmental impact assessment or other relevant review is 

required, criteria like these should ensure that operations do not disrupt, capture, or kill 

legally protected species or degrade legally protected habitats. (Regulation (EU) 

2018/852, p. 34); (Regulation (EU) 2021/2139, p. 10) 

 

The Do No Significant Harm Criteria  
 
In addition to making a significant contribution toward one or more environmental goals, 

one must also satisfy the other requirements outlined in the EU Taxonomy in order to be 

in compliance with that classification. Article 3 of the Taxonomy Regulation outlines the 

additional requirements that must be met for an economic activity to be considered 

sustainable.  

 

The "Do No Significant Harm" standard is the first of the extra criteria, and it applies to 

all the environmental goals that are outlined in Article 17 of the Taxonomy Regulations. 

Second, the economic activity in question has to be compliant with article 18 of the laws' 

"Minimum Social Safeguard" requirements. The DNSH criteria are designed to ensure 
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that economic activity is not preventing the achievement of other environmental goals or 

having a negative impact on environmental goals. In principle, if a certain sector were to 

innovate a new method for the prevention of air pollution, but that system had a harmful 

impact on the local water resources and marine life, then the new activity would not be 

allowed and would not be aligned with the taxonomy.  

 

The Minimum Social Safeguard Criteria 
 

In accordance with the final requirements of the EU Taxonomy, the economic activity 

must satisfy the "Minimum Social Safeguard" outlined in Article 18 of the regulation. 

The minimum safeguards to be implemented and ensured of the alignment are from the 

following, UN Guiding Principles on Business and Human Rights, the OECD Guidelines 

for Multinational Enterprises, the principles set out in the declaration of the International 

Labour Organization (ILO) on Fundamental Principles and Rights at Work, and the 

International Bill of Human Rights all serve as the foundation for the minimum social 

safeguard criteria. Companies based in the EU already comply with these accords; 

therefore, meeting these standards is not anything new for them. (Regulation (EU) 

2020/852, p. 35) 

 
3.1.7. Functioning of the EU Taxonomy 

 
Classification of the Economic Activities 
 

The EU Taxonomy distinguishes three types of economic activities. The first is 

"Taxonomy Aligned” or Ecologically Sustainable” activities that are already green or low 

carbon. Second, under Taxonomy Regulation article 16, the "enabling" action may 

qualify as significantly contributing to environmental goals provided it does not generate 

a lock-in of assets that would undermine the long-term environmental purpose. The 

"transitional" activities with thresholds are the third activity. (Schuetze & Stede, 2020) 

 

The EU Taxonomy addresses green and enabling activities, which may be found in all 

economic activity areas. The major goal of these green activities is to emit none or just a 

minimal quantity of CO2; however, green activities may also capture CO2 from the 

atmosphere or help decrease emissions in other areas. Reafforestation, for example, is 
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seen as a green activity since it enhances CO2 capture. When an economic activity 

qualifies as green in the manufacturing sector, it must use low-carbon technology. 

(Schuetze & Stede, 2020) 

 

The Taxonomy Regulation art. 10 specifies "transitional" actions in climate change 

mitigation. According to the article, transitional activities are not quite low-carbon, but 

they use the best technical performance and are economically possible. However, there 

are two more requirements that must be met. First, they must not stall the development of 

a low-carbon alternative. Second, the transitional activity should not result in a carbon-

intensive resource lock-in. It is the transitional activities that are being disputed 

politically, namely what can or cannot be considered a transitional activity. Transitional 

activities may be on the correct track towards climate neutrality, but they have not yet 

reached the green level required to be classified as green activity. There have been 

discussions over this categorisation approach and what may and cannot be considered 

transitional. There are disparities in the consultation process with stakeholders between 

the industry and Non-Governmental Organisations (NGOs) or environmental 

organisations. The emission levels and categorisation are widely agreed upon by NGOs 

and environmental organisations; however, the industrial sector is more sceptical of these 

classification standards. (Schuetze & Stede, 2020) 

 

However, advancement has been achieved well within EU Taxonomy in what might be 

considered a favourable direction for sustainable development. Previously, established 

businesses (for example, the steel or concrete industries) were not considered green 

activities; however, the EU Taxonomy permits these sectors to be included in green 

investment if they match the EU Taxonomy's transitional criteria. Allowing transitional 

sectors into the EU Taxonomy is critical since these industries have the greatest need for 

technological advancement. Furthermore, these transitional economic activities would be 

constantly monitored, and the best available technology would be assessed by the 

Technical Expert Groups every three years. (Climate Bonds Initiative, 2021b) 

 

Article 19(3) of the Taxonomy Regulation specifies the sole economic activity that does 

not come under this classification: solid fossil fuels. These include coal and peat, which 

cannot be considered as transitioning towards the environmental objective of climate 
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neutrality by 2050 even with the finest current technologies. (Regulation (EU) 2020/852, 

p. 36) 

 

Application of EU Taxonomy 

 

The EU Taxonomy is essential to three main disclosure instruments within the sustainable 

finance framework, leading with the Sustainable Finance Disclosure Regulation (SFDR), 

which harmonises sustainability-related information and enables investors to make better-

informed investment choices. The Non-Financial Reporting Directive (NFRD) was 

established to foster a responsible corporate attitude and enhance transparency. The 

recently proposed Corporate Sustainable Reporting Directive (CSRD) aims to update the 

NFRD and enhance sustainability reporting at the least cost achievable (European 

Commission, 2021d, p. 4). The Taxonomy will be amending these reporting 

requirements, which are intended to be in accordance with the Taxonomy Regulations. 

The modifications add the essential elements from the EU Taxonomy, ensuring that these 

rules are in sync and highlighting the overlaps between them, thereby preventing 

duplication of effort in data collecting and reporting, which is essential (Vehrey & 

Abraham, 2021). The EU Taxonomy establishes just a few rules for enterprises or 

investors, and its primary legal obligation is financial reporting.  

 

SFDR – Sustainable Finance Disclosure Regulation 
 
As part of the energy transition and recognition of the need for massive investments in 

sustainable activities, the EU initially adopted the SFDR to reorient capital flows toward 

sustainable financing. SFDR is a framework that supplements corporate disclosures with 

an enhanced reporting structure for financial products and financial enterprises. The 

purpose of SFDR is to increase transparency in the financial system and thus avoid 

greenwashing. The SFDR applies to more significant economic market players such as 

investment companies, credit unions, banks, and other institutions. The term 

"environmentally sustainable economic activity", or in other words, sustainable 

investment in the SFDR, encompasses environmental and economic activities as defined 

by the EU Taxonomy Regulation. (Regulation (EU) 2019/2088, p. 1; 5; 17) 
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NFRD – The Non-Financial Reporting Directive 
 

The current NFRD aims to increase transparency and promote ethical corporate activity. 

The NFRD demands yearly non-financial reporting from businesses with over 500 

employees, which would include over 11,000 businesses in the EU (European 

Commission, n.d.-d). The NFRD is intended to assist businesses in analysing their 

environmental and social impacts and risks by offering a vast assortment of primary and 

secondary data sources. Environmental, Social, and Governance (ESG) disclosures must 

be included in the non-financial statements of significant public-interest organisations, 

according to the NFRD. According to the EU Taxonomy, organisations subject to the 

present NFRD are expected to give information about the sustainability of their activities.  

 

CSRD – Corporate Sustainable Reporting Directive 
 

The European Commission released the Corporate Sustainability Reporting Directive 

proposal in 2021. The proposal was seen as necessary because there is currently no 

legislative structure to guarantee that these users' information demands are being 

addressed. This is because some firms from whom customers want sustainability 

information do not disclose such information, and many of those that report sustainability 

information do not publish all the information essential to customers. When companies 

report, data is often neither accurate nor comparable across businesses (European 

Commission, 2021d, p. 2). The CSRD proposal includes all significant enterprises, 

regardless of whether they are publicly traded or not; this would consist of more 

companies; additionally, the new CSRD would also include non-EU companies listed 

within Europe. All significant corporations are now publicly responsible for their effect 

on people and the environment due to this shift in scope from 11,600 to 49,000 (European 

Commission, 2021d, p. 10). 

Listed microenterprises would be exempt from this proposal, but small and medium-sized 

businesses with shares listed on regulated exchanges would be included. The usefulness 

comes from having more available information; therefore, the better the investor's 

assessments can be by having more and better information from the companies (Climate 

Bonds Initiative, 2021b). Businesses that come under the scope of the CSRD will be 

required to report on environmental performance and economic activities following the 

EU Taxonomy and are to provide proof of the claims of sustainable activity (Directive p. 
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5). Having scientific evidence to back up the claims of sustainability is to avoid 

greenwashing. (European Commission, 2021d, p. 2; 5; 10)  

 

Disclosures of the EU Taxonomy 

 

According to the Taxonomy Regulation, articles 5 to 8 are the ones that are significant 

for reporting and disclosure purposes. However, under Article 8 of the Taxonomy 

Regulation, there is a need for the disclosure of three Key Performance Indicators (KPIs). 

The first metric is the amount of revenue generated by the company's goods or services 

that can be traced back to efforts to support the environmental objectives. The last two 

indicators are the expenditures on assets or processes associated with economic activities 

that qualify as sustainable activities in terms of capital and operating expenditures (CapEx 

and OpEx). Product and service offerings that support environmentally sustainable 

activity contribute to the company's OpEx revenue. (ESMA, 2021, p. 9)  

 

The Capex application is used to assess the corporation's climate compliance on new 

investments such as a new power station, a new facility, or a new manufacturing unit. The 

application for OpEx is produced by examining the portfolio performance of the firm and 

its present performance, such as a power station or a building. The choice of the 

corporation to invest in stock, facilities, or bonds is an important metric that examines 

how well the company is aligned with the EU Taxonomy. The corporation's information 

is provided to assist analyse if the company's climate objective can be met and to promote 

transparency. (Schuetze & Stede, 2020, p. 4) 

 

Investors and Companies Applying the EU Taxonomy   

 
The EU Taxonomy's Delegated Acts include more specific information about which 

activities are included; however, in a broader sense, the following sectors are included in 

the EU Taxonomy which can make a significant contribution to climate change: 

agriculture and forestry, manufacturing, electricity sector (including gas, steam, and air 

conditioning supply), water sector (including sewerage, waste, and remediation), 

transportation, buildings and lastly information and communication technologies sector 

(European Commission, 2019,  p. 15). 
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Companies and investors must take five steps to determine eligibility and alignment with 

the EU Taxonomy. Figure 1 depicts a simplified version of the five steps for corporations 

for taxonomy alignment disclosure, beginning with identifying eligible economic 

activities in the companies' portfolios.  

 

The first step is to identify the company's portfolio; in this example, the company that 

produces energy has three separate power generation facilities in its portfolio. The second 

step is to identify economic activities that make a significant contribution to one of the 

environmental objectives; in this case, coal is not aligned with the taxonomy. Hydropower 

can be seen as contributing to climate change mitigation, however, under certain 

conditions, such as life-cycle GHG emissions from energy generation must be less than 

100gCO2e/kWh; in this case, it is assumed that the criteria is not met due to unverifiable 

factors; The majority of energy output comes from wind-powered energy generation, 

which contributes significantly to climate mitigation. The third step is to determine 

whether it meets the DNSH standards, which are detailed in the Delegated Acts of specific 

actions to be done to mitigate impacts such as biodiversity. The fourth step is to comply 

with the OECD standards, the UN Guiding Principles on Business and Human Rights 

guidelines (UNGP), the International Labour Organization on fundamental principles and 

rights at work, and the International Bill of Human Rights. The final step is to describe 

the economic activity's turnover, CapEx, and OpEx and publish the taxonomy-aligned 

activities in KPIs, which in the shown figure demonstrates to be 50% aligned with the 

taxonomy. 

 
Figure 1 Company’s Taxonomy Alignment [Based on European Commission,2020c] 
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Financial market participants and investors must disclose how and to what extent their 

investments are underlying in environmentally sustainable economic activities, as well as 

the proportion of underlying investments that are taxonomy eligible expressed as a 

percentage, while also specifying which activities are considered enabling and 

transitional (European Commission, 2020c). Figure 2 illustrates the investors' portfolios 

and identifies how they are taxonomically aligned. The evaluation begins with 

determining the company's economic activity and whether it significantly contributes to 

one of the taxonomy's environmental aims. Similarly, assessments must be performed for 

the company's DNSH screening and Minimum Standards (MS) screening. In order to 

facilitate investor decisions, companies must give this information so that investors may 

evaluate their taxonomy alignment by just glancing at the key information. Following the 

identification of the company's taxonomy-aligned investments, the next section of the 

investments is weighted to achieve ultimate total portfolio alignment with the taxonomy. 

 

 
Figure 2 Investors Portfolio  [Based on European Commission, 2020c] 
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3.2. The EU Taxonomy's influence on Energy Transition 

3.2.1. Political influence 
 
The Paris Agreement's goal of limiting global warming is a worldwide political 

settlement, and in Europe, the Green Deal and Fit to 55 goals, which aim to achieve 

carbon neutrality by 2050, have also been agreed upon. As a result of these policies, the 

EU's member states are obligated to take the necessary measures to meet these goals, 

which need enormous financial commitments.  

 

While the EU Taxonomy is a tool for EU energy policy, it is also meant to promote 

financial market transparency for private sector sustainable investments, which is why it 

has little political influence. (European Commission, 2022b) 

 

Since the EU Taxonomy does not impose how much investments have to be arranged in 

the sustainability, neither does it stop any economic sector from receiving investments. It 

is merely to clarify and avoid greenwashing by categorising the green activities, to make 

it clearer for investors and companies to know how they are contributing towards 

sustainability. The EU Taxonomy is an essential part of the funding of the Green Deal 

since it will enable people who want to invest in a sustainable way. (European 

Commission, 2022b) 

 

States have complete responsibility and authority to choose their own energy mix, 

establish a proper balance between environmental aims, and work toward climate 

neutrality. Articles 21 and 22 of the Taxonomy Regulation establish the sole authority the 

Taxonomy has over the Member States. When it comes to the Taxonomy Regulation, 

Member State authorities are first and foremost responsible for ensuring that financial 

markets are adhering to the only legally enforceable aspect of it. Articles 5, 6, and 7 of 

the Taxonomy Regulation provide the information that must be disclosed. (Regulation 

(EU) 2020/852, p. 38.) The second role is played by the Member State's decision to set 

measures and penalties for actors who violate disclosure regulations. Member States 

might also play a role in shaping the public financial sector and encouraging investment 

in environmentally-friendly forms of funding.  
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Whereas the classification of activities is based on science, the ultimate application for 

legislation and delegations is a political choice and may be affected by lobbying from 

governments and corporations, and the EU Taxonomy can be politically influenced. The 

controversy over whether or not to include nuclear energy and natural gas in the 

Taxonomy is an example of this. The European Commission's Complementary Delegated 

Act has designated natural gas and nuclear energy as transitional activities. The inclusion 

of these in the Taxonomy is not universally agreed upon since they involve problematic 

environmental implications. As an example, we can show that nuclear energy contributes 

to carbon-free energy, but the difficulty is that it's not renewable and that nuclear waste 

can add significantly to the environment's pollution.  

 

Several countries, including France, have been accused of vigorously advocating for the 

inclusion of nuclear energy in the Taxonomy. This is because demand for energy is on 

the rise, and France has a vested interest in including nuclear energy because the country 

relies heavily on nuclear energy for its energy supply. On the other hand, those opposed 

to nuclear energy said that it would undermine taxonomy's primary principle of being 

scientifically grounded. Nuclear energy may be included in the EU taxonomy if it 

complies with safety standards and waste management criteria under EU Member States' 

legislative framework, which assures a high degree of environmental and human 

protection. (European Commission, 2022b) 

 

Similarly, the inclusion of natural gas is based on the fact that each member state is at a 

different stage of the energy transition and that natural gas serves a specific function as a 

transitional or bridging technology for a limited time. Since its importance in terms of 

consumption and production is predicted to continue until 2030, while it is expected to 

begin shrinking until 2050. According to the Delegated Act, the Taxonomy requirement 

may be satisfied with as long as gas is used instead of more damaging activities like 

burning fossil fuels. (European Commission, 2022b) 

 
What is included and what is left out from the EU Taxonomy's "bath" of benefits for the 

energy transition are influenced by political power. When it comes down to it, the EU 

Taxonomy does not actually have an impact on government policymaking, but rather the 

EU Taxonomy is influenced by lobbyists from the governments and companies, which in 

turn affects the energy transition. 
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3.2.2. Financial influence 

 
The EU Taxonomy has a greater impact on the financial industry than on the political 

arena. The purpose, as previously mentioned, is to devote financial resources toward 

supporting the EU Green Deal and other environmentally beneficial activities. Recovery 

plans and social funds for a just transition have mobilised hundreds of billions of euros 

for sustainable investments, but it is necessary to have a common understanding of what 

is regarded as carbon-neutral activity and the EU Taxonomy's role to classify the activities 

to provide investors with security and safeguard them against greenwashing and then it is 

possible to reorient the financial flows towards sustainable economic activities. (UNEP 

FI & EBF, 2022, p.11) 

 

Insofar as sustainable economic activities are concerned, the EU Taxonomy may be 

considered as enabling and establishing them. However, there is no legislation in the 

Taxonomy dictating investment methods or amounts. In fact, these are determined by the 

EU's distribution of public finances. Investors and businesses benefit from the EU 

Taxonomy's role in helping to increase sustainable investments by defining what is green 

and how they are contributing to the sustainable environment and energy transition. As a 

result, they may be able to get lower-cost loans by increasing their percentage of 

alignment with the EU Taxonomy. (European Commission, 2021e) 

 

Financial market players may utilise the EU Taxonomy to match their investment plans 

with the EU's climate and environmental objectives while providing more openness and 

clarity. A foundation for future sustainable finance advancements is provided by the EU 

Taxonomy, as long as the market is aware of what constitutes sustainable behaviour and 

how much it contributes to environmental objectives. ESG benchmarks and minimum 

sustainability standards will be considered by the European Commission as a means of 

attracting financial support for intermediate stages toward sustainability. The inclusion of 

small and medium-sized businesses in the inclusive sustainable financing framework will 

help speed the transition to a more sustainable economy. Economic activity must be 

encouraged and recognised in order for the transition toward sustainability to be 

successful. (European Commission, 2021e) 
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Member states contribute to the development of the financial system by influencing its 

structure and environment. On the one hand, the state is responsible for investing in public 

expenditure in a sustainable manner and in accordance with the sustainable objectives. 

State, on the other hand, may require sustainability certificates and set sustainability 

standards. As a result, the government may be a pioneer in a variety of fields, helping to 

spread new norms and technology. (Kemfert & Schmalz, 2019, p. 240) 

 
3.2.3. Accelerating the Energy Transition 

 
The EU Taxonomy's purpose is to assist investors in identifying economic activities that 

are in accordance with our environmental and climatic goals while also avoiding 

greenwashing of any kind. Net-zero emissions need an energy transition to renewables 

and a thorough knowledge of the economic activities that contribute to achieving carbon 

neutrality in order to speed the shift. 

 

There are a few ways to speed up the transition, starting with by including increasing 

number of activities that contribute to this objective, which is problematic for some but 

also allows for a more inclusive changeover. Additional climate delegated legislation 

would include stricter rules for activities to qualify as taxonomy aligned activities, 

including nuclear energy and natural gas as taxonomy aligned activities, accelerating the 

energy transition from coal generation to low-carbon gases or renewable sources, and 

thus toward a climate-neutral future. (European Commission, 2022c). Second is the 

forthcoming CSRD regulation, which will increase the number of organisations required 

to publish KPIs related to the EU Taxonomy in order to participate in the energy 

transition, which is highly desirable. 

 

Furthermore, not only accelerating phase-in environmental activities but also phase-out 

is crucial to accelerate the energy transition. According to a recent report from the expert 

group, the European Commission should include Significantly Harming and Neutral 

activities in the EU Taxonomy in order to identify which activities need to be phased out 

and which activities are not harming nor contributing to climate change but can be 

improved to not be as significantly harmful, even if they don't meet the green performance 

levels in the taxonomy. Incorporating new activities into the EU Taxonomy and 

broadening its scope such that no activity is excluded or misconstrued as negative in order 
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to prevent being eliminated from future investments. (European Commission, 2022d, p. 

5) 

 

There are some restrictions of influencing the energy transition, as the EU Taxonomy 

does not impose any limits or standards on how much the enterprise must contribute to 

the energy transition. Currently, it simply selects and integrates the most environmentally 

friendly activities while minimising greenwashing. The taxonomy influences the 

transition by cleaning the economic activity portfolio of the most polluting activities, 

resulting in companies are attempting to get rid of these types of activities and selling 

them to those who do not have environmental targets, meaning the activity itself could 

possibly continue to pollute the environment (Tabuchi, 2022). To address this problem, a 

consistent worldwide taxonomy might help accelerate the shift to low-carbon or 

renewable energy sources rather than selling the polluting business while keeping the 

harmful activity operating (European Commission, n.d.-e). 

 

Only at a certain level is the Taxonomy capable of accelerating the energy transition. As 

previously noted, the causes of a shortage of fossil fuels, price fluctuations in energy, and 

acquiring geopolitical power, as well as environmental rules that establish targets and 

benchmarks to be met, may all have more of an impact on the energy transition. The EU 

Taxonomy, on the other hand, is likely to be used as a foundation for other environmental 

policies and public finances to apply these criteria for directing the fund and investments 

in the proper destination. While the EU Taxonomy makes efforts to accelerate the energy 

transition by guiding and clarifying to investors and companies how they are sustainable 

and attempting to achieve the environmental target of being climate neutral, it may have 

only a limited impact on the energy transition.  
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3.3. The EU Taxonomy’s influence on the Companies 

3.3.1. Private Sectors influence 

 
Taxonomy’s Positive Influence Through its Obligations 
 

The EU Taxonomy only requires the disclosures for those who qualify under NFRP and, 

in the future, also the CSRD, to disclose the proportion of turnover, capital expenditure 

(CapEx), the operation expenditure (OpEx) that are linked to the taxonomy’s 

environmental objectives, referring to the appropriate Technical Screening Criteria, Do 

No Significant Harm and the Minimum Social and Governance Safeguards. This means 

that the companies need to consider how the taxonomy could potentially influence their 

business and consider how aligned they are with the taxonomy.  

 

Companies are not required to fulfil the EU Taxonomy requirements with their activity if 

it is not regarded to contribute to sustainability. Nevertheless, the EU Taxonomy 

encourages businesses to strive towards ecologically friendly and green standards. One 

reason to be linked with the EU Taxonomy is the policy effort EU Ecolabel, which is 

presently being developed to conform with the EU Taxonomy. The Ecolabel would make 

it easy to identify ecologically beneficial retail or financial items. (European Commission, 

2021b, p. 10) 

 

The EU Taxonomy offers enterprises with parameters on which they may depend when 

doing green transition choices. When organisations recognise their existing performance 

levels, the EU Taxonomy encourages them to establish transition strategies. Businesses 

may profit from the Taxonomy by executing measures to reach the levels from the criteria 

when comparing their performance levels. The Taxonomy's disclosure of capital 

expenditure associated with transition plans may assist firms in attracting investors 

looking for taxonomy aligned investments, hence assisting companies in accelerating the 

transition to sustainability. Retail investors, institutional investors, and banks are all 

interested to invest in firms that comply with the EU Taxonomy. Larger institutions may 

also be motivated to fund this Taxonomy-aligned economic activity via loans. As a result, 

when asking for credit facilities, these firms may benefit from a lower interest rate if the 

credit is used to pay Taxonomy alignment initiatives. (European Commission, 2021b, p. 

10) 



 56 

Taxonomy’s Challenges in the Private Sector  
 

Reporting 
  

The challenge for companies is that the reporting has an uncertainty of what its relevant 

data and which is increasing the unnecessary costs of reporting. The European 

Commission has acknowledged that the current situation with the expanding gap of 

sustainable information between companies providing the information and the needs of 

intended users of that information is not ideal for the companies and produces 

unnecessary business costs. The regulations requiring disclosures have been too broad 

and lack precision with the requirements as to what information exactly should be 

reported and experiencing difficulties in getting the information from the suppliers and 

clients and investee companies. Moreover, there have been requests from the companies 

to provide more detailed sustainability information over what is legally required. The 

European Commission is therefore driving the new disclosure regulation to undertake the 

problems of the reporting and aiming to reduce the unnecessary costs of sustainability 

reporting for companies and to enable them to meet the growing demand for sustainability 

information in an efficient manner by bringing clarity and certainty on what information 

to prepare and what information to gather from the suppliers, clients, and investee 

companies. (European Commission, 2021d, p. 3; 4) 

 

The EU Taxonomy standards apply to all businesses and projects in the same way, 

regardless of their size or possible negative environmental impact. With the CSRD, more 

businesses are required to report their alignment, and smaller businesses, who likely lack 

in-house knowledge, may be especially disadvantaged, for example, when analysing the 

alignment of the EU Taxonomy and associated implementation issues and costs. A lack 

of consideration for project size and greater expenses for smaller initiatives might make 

green projects less appealing.  

  

Acting Globally 
 

The EU taxonomy will impact non-EU companies, given the global nature of financial 

markets and trade flows. For example, a non-EU investor or financial advisor offering 

products in Europe is subject to the SFDR, which requires alignment with the EU 
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taxonomy of investment products. In addition, a non-EU company with EU-based 

investors will likely be required by these investors to provide information about the 

company’s alignment with the EU taxonomy. (BNP Paribas, 2021) 

 

Another challenge in evaluating the alignment with the EU Taxonomy would be a result 

of European firms' strong presence on the world stage, as the taxonomy regulation itself 

depends on European law, labelling and certification systems, and environmental 

regulations, which adds complexity to the reporting process. There is a barrier to 

providing data and acquiring the taxonomy alignment. Because of the challenge of 

worldwide comparability, the rules are not generally accessible everywhere. Furthermore, 

not all third parties have signed the ILO Declaration on Fundamental Principles and 

Rights at Work, which is one of the foundation requirements for taxonomy alignment, 

which may make it difficult to obtain reliable information from these parties and, if 

received, may not be directly comparable. The risk is seen if economic activity’s 

information cannot be proven the alignment would have to be disregarded. (ICMA, 2022, 

p. 14) 

 

Reporting and comparing challenges arise not just with enterprises operating abroad, but 

also inside the EU, due to differences in local regulations or even calculating procedures. 

While the EU Taxonomy should give clarity and unify assessments of sustainability, due 

to differences in methodology, it can be difficult to compare key performance indicators 

from one organisation to another. Furthermore, indicators may not always include 

sufficient explanations to allow for a fair assessment of the data's quality and breadth. 

Because, even if data is available, it may not be integrated across a single firm's multiple 

economic operations or across the various companies in an investment fund's portfolio. 

(OECD, 2020)  

 
3.3.2. Impact on the Investor Relations 

 
Investor Relations 
 
Traditionally the capital market participants have tended to make decisions only based on 

factual and accurate financial facts; however, in light of today's increased awareness of 

non-financial variables have a greater effect on corporate market success and hence affect 

investment decision making today. If a company wishes to enhance its market 
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performance by acquiring investor trust, it should consider its Investor Relations (IR) 

function to be more than just a reporting tool. The number of media sources reporting on 

the corporation has increased, as has the frequency of trade. Increasing media attention is 

seen as critical by IR practitioners. It is generally said that media coverage improves the 

company's reputation, making it a useful tool for communicating with retail investors and 

recruiting as well as maintaining buy-side investors and analysts (Bushee & Miller, 2012). 

The image-shaping function of investor relations practitioners must understand which 

parts really reach and affect their target audience, in other words, IR's image shaping 

function. By seeing investor relations as the management of essential stakeholder 

interactions - those between a business and capital market participants - it is feasible to 

have a clearer understanding of its strategic role and responsibilities. Indicating that IR's 

image-building role is more involved than just revealing financial information. The 

capital markets analyse a company's worth based on information from the IR department 

on customer and employee satisfaction, branding, customer service, staff turnover, and 

lobbying actions. (Hoffmann & Fieseler, 2011) 

 
As a result, in order to meet the climate objectives, businesses must be upfront about their 

long-term environmental goals and sustainability concerns. (Kemfert & Schmalz, 2019, 

p. 240). Environmental, social, and governance (ESG) factors are all taken into account 

when making an ESG investment decision, such as a company's annual report on its 

resource use and emissions, its social structure and behaviour, its anti-corruption and 

diversity initiatives (Lentfer et al., 2021, p. 17). ESG has emerged as a clear trend in 

financial markets, putting a greater emphasis on social and environmental factors than 

just financial ones (European Commission, 2022e, p. 5). Indeed, there has been a shift in 

investor behaviour, with many increasingly believing that it is in their best interests to 

invest in long-term solutions. Pension funds are now extensively involved in the fossil 

fuel industries; however, there has been a shift in investing behaviour as a result of the 

fossil fuel divestment campaign. The market's expectation of the risk of fossil fuel return 

has decreased. As a consequence, these invested capitals are seeking a higher return-on-

risk investment in products like sustainable economic activities. (Carlin, 2021). 

 

The goal of the EU Taxonomy is to give data to investors to assist them in making 

investment choices, to establish a standard terminology and common understanding for 

green operations, and to be really science-based. The data given by the corporations will 
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be made public, and anybody with interest in them will be able to view it. The EU 

Taxonomy attempts to give a portfolio that assists in identifying the transition sector since 

those operations that do not attain a low carbon or green level are those that need 

transformation. The EU Taxonomy is the first of its type to cover transitional activities, 

with the goal of assisting those economic activities in reaching near-zero levels. This 

enables investors to engage in areas that are usually seen as non-sustainable and therefore 

would not generally be included with the green funds, such as the steel or concrete 

industries. Because the Taxonomy has sparked great interest throughout the globe, there 

is a need to make it more internationally compatible. When future taxonomy regulatory 

advancements occur in other nations throughout the globe, the EU Taxonomy should be 

adopted as a framework. While having uniform taxonomy rules, investors all around the 

globe may depend on data that is comparable to other taxonomies. This might, for 

example, assist investors in comparing various corporations or financial institutions. 

(Climate Bonds Initiative, 2021b) 

 
The EU Taxonomy poses various hazards to businesses, one of which is that if their 

activities are not included, they may be mistakenly interpreted as not being 

environmentally friendly, making it more difficult to attract investors. While some 

activities are now seen as environmentally friendly because they meet certain criteria that 

are expected to become more stringent in the future, the risks associated with suppliers 

based outside of the EU who are unable to meet those criteria and/or provide sufficient 

information about their activities could pose significant reputational and business risks in 

the long term. If environmental standards are not followed, companies run the possibility 

of being fined, which hurts their image. Regulations and initiatives related to climate 

change could alter the availability and use of certain energy sources, such as gas, nuclear 

energy, or biofuels, and raise the cost of raw materials and energy. They could also lead 

to new taxes and tariffs and alter the attitudes of our stakeholders, all of which could have 

an impact on the operations and business environments of the company and its customers. 

Taxonomy regulations might have a negative impact on investors' interest in the long run 

if economic activity and services are not regarded as ecologically sustainable. 

 

Because of the risk, investors are likely to invest in areas where there is more granted to 

be green in the future, such as wind and solar, rather than areas where the decarbonising 

is more urgent. (Economist, 2022) 
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3.3.3. Effect on the Research & Development 
 
Background 

 

Energy system transition entails more than just switching to a new source of energy; it 

also entails ensuring that energy is utilised effectively in all sectors. Demand-side 

management, in addition to resolving current difficulties, may help to maintain the long-

term security of energy and material supply. Efficiency will be enhanced in the medium 

and long term via the utilisation of new technologies, recycling, and a circular economy. 

Some of the factors restricting the development of sustainable technology include high 

capital expenditures, ageing power infrastructures, and a scarcity of appropriate land and 

water supplies. The energy transition requires significant R&D and public investment to 

drive innovation in all domains, lower prices, and increase the amount of renewable 

energy in the energy mix. To meet the environmental objectives, R&D efforts must be 

increased to improve material and product efficiency, create alternative resources, 

improve the efficiency of mining critical minerals, improve the efficiency of material 

processing and production, and advance recycling technologies. In addition to supporting 

the green energy transition and international collaboration, policymakers should 

concentrate on strengthening research and innovation by encouraging green funds 

devoted to R&D. (IRENA, 2022)  

 

Carbon neutrality plans to place a high value on supporting new ideas and technologies, 

but in the years leading up to 2020, government and business expenditure on energy R&D 

began to diverge. As part of their efforts to achieve net-zero emissions, major economies 

have emphasised innovation and increased financing. When it comes to protecting the 

global economy from the pandemic, governments have an important role to play. 

Spending on public energy R&D, including demonstration projects, is expected to rise to 

USD 32 billion in 2020, a modest increase of roughly 2%. All energy technologies 

continue to expand at a slow pace, but investment in low-carbon energy is increasing at a 

quicker rate. In 2020, corporate research expenditures in energy-related sectors are 

expected to fall by roughly 2%, totalling around USD 89 billion. The impact of the Covid-

19 pandemic on other energy innovation investments has not yet been established. To 

speed up innovation cycles and achieve net-zero objectives, universities, businesses, 

governments, and the financial sector will need to work together closely. To complete a 
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portfolio of demonstration projects by 2030, the IEA states that USD 90 billion in public 

investment must be mobilised now. (IEA, 2021e, p. 50-58) 

 

What traditionally drives R&D 

 

Traditionally companies R&D is influenced by the market, as pointed out earlier about 

the Covid-19 negative impact on private sectors investments in R&D. This results in 

lower R&D investments when product market uncertainty is high; however, this influence 

diminishes when market strategy rivalry is more intense and major enterprises are 

involved. It is more advantageous for businesses to wait and do nothing if they face a 

greater degree of demand uncertainty when it comes to R&D investment, which is why 

enterprises' responsiveness to demand shocks is substantially lower at higher levels of 

uncertainty in this area. Investment is projected to fall after a negative demand shock 

because each business would spend less. (Bontempi, 2016, p.254) 

 

How EU Taxonomy drives R&D 

 
In light of how the EU Taxonomy can drive R&D investments, we arrive at the very 

foundation of the taxonomy. The EU Taxonomy's technical screening criteria for 

determining whether economic activities may be called ecologically sustainable are 

heavily reliant on practical knowledge from science. The European Taxonomy's aim, 

reliability, and neutrality will be enhanced further if the scientific and research 

community is involved. With respect to climate change mitigation and adaptation, 

Research and Innovation (R&I) has been designated under the Delegated Act as an 

"enabling activity," referring to its ability to enhance another economic activity via the 

use of the technology it offers. Greater private investment in ecologically friendly 

economic activity will be pushed on by the EU Taxonomy. Due to the growing 

availability of green financing, Research and Development (R&D) focused on those 

economic activities would benefit. (European Commission, 2021f) 

 

While getting more public funds involved in activities research and innovation, it has 

been announced that the European Investment Bank's Climate Awareness Bonds would 

be expanded to include research and development initiatives that focus on climate change 

adaptation and mitigation. Enabling and transition activities need the inclusion of R&I 
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within EU Taxonomy, in order to provide a degree of flexibility, classification and 

reporting will be critical. R&D will play an important role in establishing and determining 

the criteria, notably in terms of transition activities. As a result, both private investors and 

the public sector will have a more favourable environment in which to make long-term 

investments. Environmental protection is a key component of the Green Deal, but it is 

also a growth strategy that includes investments in R&D and new markets for low-carbon 

technology. The success of the industry's climate transition towards the goals of the Paris 

Agreement depends on innovation. Furthermore, the EU Taxonomy and sustainable 

finance framework will play a vital role in supporting technological innovation under the 

Green Deal through mobilising private financing for sustainable industrial R&I and filling 

the funding gap toward EU climate and environmental targets. (European Commission & 

Directorate-General for Research and Innovation, 2021) 

 

Because R&D has always been driven by the market, it is more vulnerable to the 

uncertainties that surround it. However, an increase in public funding may have a positive 

influence on R&D, and when harmful activities are included in the EU Taxonomy, this 

may help identify areas that require rapid development and additional funds for R&D in 

environmentally friendly activities. 
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4. Conclusion 
 

4.1. Discussion and Results 
 

The final chapter will summarise the study's findings in light of the study's objectives, 

research questions, usefulness, and contribution to the field. It will also discuss the study's 

weaknesses and offer future research directions. The study's purpose was to get an 

understanding of EU Taxonomy legislation and how it affects the private sector, as well 

as to investigate the energy transition and how the EU Taxonomy can influence it. This 

thesis demonstrated that the EU Taxonomy has the ability to speed the energy transition 

both directly and indirectly by analysing how energy transitions in different eras have 

developed and been influenced across time. The results were achieved by analysing how 

the EU Taxonomy will evolve in the future as the framework for other environmental 

policies and by the development of the Taxonomy regulation itself, by including more 

businesses in the sustainable standards and directing more investments toward 

environmentally sustainable development. 

 

The energy transition has received a great deal of attention during the last two decades. 

In fact, the energy transition is defined as a transformation from one energy source to 

another with a greater effect on social, economic, and regulatory development. Today, 

we are seeing a shift to renewable energy, which is driven by environmental concerns 

since burning fossil fuels contributes to climate change and global warming. The global 

challenge is to limit climate change and global warming in line with the Paris Agreement, 

which necessitates quick adjustments and solutions; nevertheless, the features of any 

energy transition are that it takes decades to completely migrate from one energy source 

to another.  

 

To accomplish and accelerate the energy transition, effective climate policies that 

establish benchmarks and road maps towards climate neutrality and mobilise funds 

towards renewable solutions are critical. Furthermore, policymaking may influence the 

energy market to favour renewables by pushing technological advances to increase 

energy efficiency and move toward renewable energy sources, as well as public opinion 

urging greater measures and involving people in the energy transition. The energy 

transition is required due to rising global energy demand caused by expanding population 
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and urbanisation. The supply must be done in an ecologically friendly manner, which 

cannot be reached by burning fossil fuels.  

 

The energy transition will alter the geopolitical landscape, resulting in winners and losers. 

Empowering mineral-rich countries that are critical for renewable technologies, 

enhancing energy security by being more self-sufficient in energy production and being 

less dependent on imported energy, and therefore less sensitive to price fluctuations. 

Increasing economic power through exporting renewable energy technology and 

experience, as well as surplus renewable energy power that may be exchanged with 

neighbouring nations.  As fossil fuel energy sources grow less essential and countries 

become less dependent on fossil fuels, the energy transition affects those nations that have 

large fossil fuel resources and rely on income from them. This means that these nations 

will have to reconsider how to replace their earnings or risk stagnating their economies. 

Those that rely significantly on fossil fuels are likely to experience socioeconomic 

challenges and will need extensive assistance to change.  

 

There are obstacles associated with the energy transition, one of which is that the energy 

transition must be a just and fair transition, or it will be impossible. Climate change and 

climate disaster are global issues that must be addressed by everybody. Everyone is at a 

different stage of the energy transition, and the meaning of the energy transition is distinct 

for each nation. The fundamental goal is to transition to ecologically sustainable energy 

production and consumption. Some countries will make the renewables transition quicker 

than others, while others will need to frog leap over petroleum energy resources directly 

to renewables. Just transition is ensuring that the energy transition does not result in 

carbon locking, where the socioeconomic burden would be too big to overcome, 

negatively impacting regions and communities. The fair transition must be considered 

while developing policies and recognising complicated socioeconomic concerns.  

 

One of the transition's primary obstacles is financing the energy transition. The present 

trend of investment in economic activities that contribute to the energy transition and 

environmental objectives falls well short of what is required to achieve global carbon 

neutrality. Policies will help to boost finance for the energy transition, but they will also 

slow it down; for example, fossil fuel subsidies are postponing the shift. Subsidies are 

distorting the energy market, and the reasons for them are largely socioeconomic in 
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nature. Instead of subsidising the fossil fuels industry, policymakers should focus on 

diverting subsidies to address the socio-economic challenges that arise from the 

elimination of the fossil fuels sector, as well as fostering job creation and helping in the 

energy transition. It is vital to remember that public monies cannot replace the investment 

gap alone; policies that attract private equity to engage in the transition are also required. 

The Sustainable Finance Framework and the EU Taxonomy are steps taken by the EU to 

encourage corporate investment in ecologically sustainable industries. 

EU Taxonomy, in short, helps investors invest in sustainable operations by offering 

clarity and transparency regarding sustainable information. EU Taxonomy recognises 

environmentally friendly economic activities that contribute to EU environmental goals. 

There are four conditions that must be completed to achieve the taxonomy's alignment.  

 

First, the EU Taxonomy includes six environmental objectives, and the economic activity 

must contribute significantly to one of the environmental objectives, climate change 

mitigation, adaptation, sustainable water and marine resource use and protection, the shift 

to a circular economy, pollution prevention and control, and biodiversity protection and 

ecosystem restoration. From this viewpoint, the most important aims are mitigation and 

adaptation. For the rest three conditions, the economic activity or project must meet Do 

No Significant Harm (DNSH) criteria, basic social safeguards, and technical screening 

standards (TSC). The TSC defines "substantial contribution" for each environmental aim 

and creates thresholds for each environmental goal. Based on DNSH, economic activities 

must not impair other environmental goals to be linked with the taxonomy, even if they 

contribute significantly to one or more of those goals. If this is the case, they cannot be 

aligned. Finally, the activity or project must meet the requirements of minimum social 

safeguards. The minimum social safeguard criteria are based on the UN Guiding 

Principles on Business and Human Rights, the OECD Guidelines for Multinational 

Enterprises, the principles outlined in the International Labour Organization's Declaration 

on Fundamental Principles and Rights at Work, and the International Bill of Human 

Rights. 

 

The only legal requirements set by the EU Taxonomy are the disclosure reporting from 

relevant participants. Starting with the EU's Sustainable Finance Disclosure Regulation 

(SFDR) requires market participants to notify when a financial stock is offered as a 

sustainable investment. Currently, companies with more than 500 employees are 
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obligated to report their taxonomy alignment under the Non-Financial Reporting 

Directive (NFRD). However, in the future, this will be extended to include Small and 

Medium-sized Businesses by the upcoming Corporate Sustainable Reporting Directive 

(CSRD). 

 

 

According to the research findings, the EU Taxonomy can help speed up the energy 

transition by creating a foundation for other environmental regulations that use the 

taxonomy as a guide to what is in line with the environmental target and directing funding 

toward activities that are truly contributing to the European environmental goals. It is 

likely that the inclusion of additional businesses and the inclusion of more transitional 

activities would speed up the transition under the impact of EU Taxonomy. With tougher 

EU taxonomy standards in place, the energy transition may be observed to be accelerated 

by the development and upgrade of less polluting technology. This may be considered as 

quickening the process of improving their operations to make them less harmful and more 

sustainable, especially when the regulation includes neutral and harmful activities. 

  

The findings suggested that the EU Taxonomy is not yet completely ready since the 

relevant parties are having difficulty providing specific information due to the lack of 

clarity in the law. Lack of clarity, and greater inclusion of small and medium-sized 

businesses may raise needless reporting costs due to a lack of in-house knowledge. The 

taxonomy is particularly difficult for enterprises that are not linked with or within the 

scope of the rule since they are mistakenly seen as not environmentally friendly, incurring 

reputational harm, and making it more challenging to recruit investors. Furthermore, for 

European enterprises that operate and trade outside of the EU, the taxonomy burdens them 

with data collection and comparability, posing additional obstacles. If there is no way to 

validate information, it cannot be complied to be aligned with the taxonomy. Finally, the 

evolving taxonomy includes some future risks, particularly in transitional economic 

activities. If companies are looking for long-term investments, they are included in the 

taxonomy, but if the criteria change and they will not be there in the next revision, risking 

operation and business costs and making it more difficult to attract investors. 

 

An essential part of the energy transition is Research and Development (R&D). In times 

of disruption and uncertainty, like the recent epidemic of Covid-19, private sector 
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spending for R&D is affected, according to the study's findings, mostly by market 

demand. An important function of the EU Taxonomy is to include Research and 

Innovation (R&I) as an enabling activity, which may help to address the shortfall in 

finance for the energy transition. 

 

4.2. Limitations of Research & Future Research Direction 
 

There are two significant limitations to this research; first, as a result of the amount of 

time that was dedicated to research was limited, leading to limited results for the impacts 

of the EU Taxonomy. Second, since the EU Taxonomy Regulation is a new regulation, 

there is a scarcity of information and study on it as a whole. Delegated acts and revised 

rules are routinely published by the EU for the EU Taxonomy as it is currently being 

developed. Based on the European Union and its taxonomy, this study is focused on the 

EU. An in-depth investigation of the EU Taxonomy's effects and effectiveness is 

limitedly feasible at this time. The EU Taxonomy Regulation has had a limited impact on 

the financial market. However, further study on the impact of the EU Taxonomy 

Regulation and the status of global taxonomy synchronisation are still viable alternatives 

because of these restrictions. 

  



 68 

Bibliography 
      

Basosi, D. (2020). Lost in transition. The world’s energy past, present and future at 
the 1981 United Nations Conference on New and Renewable Sources of Energy, 
Journal of Energy History/Revue d’Histoire de l’Énergie. [Accessed 01 May 2022]. 
Available from http://energyhistory.eu/en/special-issue/lost-transition-worlds-energy-
past-present-and-future-1981-united-nations-conference  

BNP Paribas. (2021, November 16). The EU Taxonomy: what is the impact for 
investors and corporates? Corporate & Institutional Banking. [Accessed 18 May 
2022]. Available from: https://cib.bnpparibas/the-eu-taxonomy-what-is-the-impact-
for-investors-and-
corporates/#:%7E:text=The%20taxonomy%20aims%20to%20create,needed%20to%2
0facilitate%20the%20transition  

Bontempi, M. E. (2015). Investment–uncertainty relationship: differences between 
intangible and physical capital. Economics of Innovation and New Technology, 25(3), 
240–268. https://doi.org/10.1080/10438599.2015.1076197  

BP. (2021). BP Statistical Review of World Energy 2021. [Accessed 01 May 2022], 
Available from: https://www.bp.com/en/global/corporate/energy-
economics/statistical-review-of-world-energy.html  

Braun, N. (2021). The Role of the European Central Bank in a Sustainable Financial 
System. Junior Management Science, 6(3), 468–488. 
https://doi.org/10.5282/jums/v6i3pp468-488  

Brauner, G. (2021). System Efficiency by Renewable Electricity: Strategies for 
Efficient Energy Supply until 2050 [E-book]. Wiesbaden: Springer. 
https://doi.org/10.1007/978-3-658-35138-0  

Bushee, B. J., & Miller, G. S. (2012). Investor Relations, Firm Visibility, and Investor 
Following. The Accounting Review, 87(3), 867–897. https://doi.org/10.2308/accr-
10211  

Carlin, D. (2021) The Case for Fossil Fuel Divestment, Forbes. [Accessed 18 May 
2022]. Available from: https://www.forbes.com/sites/davidcarlin/2021/02/20/the-
case-for-fossil-fuel-divestment  

Child, M., & Breyer, C. (2017). Transition and transformation: A review of the 
concept of change in the progress towards future sustainable energy systems. Energy 
Policy, 107, 11–26. https://doi.org/10.1016/j.enpol.2017.04.022  

Climate Bonds Initiative (2021a) The EU Platform on Sustainable Finance presents: 
Practical Briefings on the EU Taxonomy - Taxonomy usability. [Accessed 17 May 
2022].  Available at: https://www.youtube.com/watch?v=4GELEyhAGBI   



 69 

Climate Bonds Initiative. (2021b). The EU Platform on Sustainable Finance presents: 
Practical Briefings on the EU Taxonomy - What it means for investors. [Accessed 17 
May 2022]. Available from: https://www.youtube.com/watch?v=JsyrH2cHJrs   

Comte, J. & Hay, J. (2020). EU Taxonomy and Green Bond Standard: sneak peek, 
Global Capital. [Accessed 17 May 2022]. Available from: 
https://www.proquest.com/trade-journals/eu-taxonomy-green-bond-standard-sneak-
peek/docview/2386097595/se-2?accountid=39579. 
 
Corcione, A. (2020) What Is Greenwashing?, Business News Daily. [Accessed 02 
June 2022]. Available from: https://www.businessnewsdaily.com/10946-
greenwashing.html.  

Croonenbroeck, C. & Lowitzsch, J. (2019). From fossil to renewable energy sources. 
In Lowitzsch, J. (Eds.), Energy Transition: Financing Consumer Co-Ownership in 
Renewables. (pp. 29-58) Cham: Palgrave Macmillan. https://doi.org/10.1007/978-3-
319-93518-8  

Daszkiewicz, K. (2020). Policy and Regulation of Energy Transition. In Hafner, M., 
& Tagliapietra, S. (Eds.). The Geopolitics of the Global Energy Transition (pp.203-
226). Cham: Springer. https://doi.org/10.1007/978-3-030-39066-2  

Economist. (2022). The EU’s green-investing “taxonomy” could go global, 
Economist. [Accessed 18 May 2022]. Available from: 
https://www.economist.com/finance-and-economics/2022/01/08/the-eus-green-
investing-taxonomy-could-go-global  

EMBER. (2022). Global Electricity Review 2022. [Accessed 07 May 2022]. 
Available from: https://ember-climate.org/insights/research/global-electricity-review-
2022/  

ESMA. (2021).  Final Report - Advice on Article 8 of the Taxonomy Regulation. 
[Accessed 17 May 2022]. Available from: https://www.esma.europa.eu/policy-
activities/sustainable-finance/issuers  

European Commission & Directorate-General for Research and Innovation. (2021). 
Workshop “EU Sustainable Finance Taxonomy: an opportunity for sustainable 
industrial R&I”: summary report. [Accessed 18 May 2022]. Available from: 
https://data.europa.eu/doi/10.2777/94914  

European Commission. (2019). Technical Expert Group on Sustainable Finance: 
Using the Taxonomy Supplementary Report 2019. [Accessed 18 May 2022]. 
Available from: 
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_fina
nce/documents/190618-sustainable-finance-teg-report-using-the-taxonomy_en.pdf  

European Commission. (2020). European Commission: Green Deal: Coal and other 
carbon-intensive regions and the Commission launch the European Just Transition 
Platform. [Accessed 17 May 2022]. Available from: 
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_1201 



 70 

 

European Commission. (2020). Technical expert group on sustainable finance (TEG) 
- TEG final report on the EU taxonomy. [Accessed 17 May 2022]. Available from: 
https://ec.europa.eu/info/publications/sustainable-finance-technical-expert-group_en  

European Commission. (2020c). Presentation on EU taxonomy usability - 
Stakeholder dialogue on sustainable finance. [Accessed 18 May 2022]. Available 
from: https://ec.europa.eu/info/files/finance-events-200312-presentation-taxonomy-
usability_en  

European Commission. (2021a). Proposal for a Regulation of the European 
Parliament and of the Council about Establishing a Carbon Border Adjustment 
Mechanism, 17 July 2021, COM(2021) 564 final. [Accessed 05 May 2022]. Available 
from: https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:52021PC0564  

European Commission. (2021b). Frequently asked questions: What is the EU 
Taxonomy and how will it work in practice? [Accessed 17 May 2022]. Available 
from: https://ec.europa.eu/info/files/sustainable-finance-taxonomy-faq_en  

European Commission. (2021c). Questions and Answers: Taxonomy Climate 
Delegated Act and Amendments to Delegated Acts on fiduciary duties, investment 
and insurance advice. [Accessed 17 May 2022]. Available from: 
https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_1805  

European Commission. (2021d). Proposal for a Directive of the European Parliament 
and of the Council as regards corporate sustainability reporting, 21 April 2021, 
COM(2021), 189 final. [Accessed 17 May 2022]. Available from: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52021PC0189  

European Commission. (2021e). Communication from the Commission: Strategy for 
Financing the Transition to a Sustainable Economy, 6 July 2021, COM(2021), 390 
final. [Accessed 18 May 2022]. Available from: https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=COM:2021:390:FIN  

European Commission. (2021f). European Green Deal: Commission proposes 
transformation of EU economy and society to meet climate ambitions. [Accessed 18 
May 2022]. Available from: 
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_3541 
 
European Commission. (2022a). Communication from the Commission to the 
European Parliament, the European Council, the Council, the European Economic 
and Social Committee and the Committee of the Regions on the REPowerEU: Joint 
European Action for more affordable, secure and sustainable energy, 08 March 2022, 
COM(2022) 108 final. [Accessed 04 May 2022]. Available from: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=celex:52022DC0108  

European Commission. (2022b). Questions and Answers on the EU Taxonomy 
Complementary Climate Delegated Act covering certain nuclear and gas activities. 
[Accessed 18 May 2022]. Available from: 
https://ec.europa.eu/commission/presscorner/detail/en/qanda_22_712 



 71 

 

European Commission. (2022c). EU Taxonomy: Commission presents 
Complementary Climate Delegated Act to accelerate decarbonisation. [Accessed 18 
May 2022]. Available from: 
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_711  

European Commission. (2022d). Platform on Sustainable Finance’s report on 
environmental transition taxonomy. [Accessed 18 May 2022]. Available from: 
https://ec.europa.eu/info/files/220329-sustainable-finance-platform-finance-report-
environmental-transition-taxonomy_en  

European Commission. (2022e). Consultation document: Functioning of the ESG 
ratings market in the European Union and on consideration of ESG factors in credit 
ratings. [Accessed 18 May 2022]. Available from: 
https://ec.europa.eu/info/consultations/finance-2022-esg-ratings_en  

European Commission. (2022f). Factsheet: Research and Innovation at the heart of 
the EU Taxonomy. [Accessed 18 May 2022]. Available from: 
https://ec.europa.eu/info/files/research-and-innovation-heart-eu-taxonomy-
factsheet_en  

European Commission. (n.d.-a). European Commission: Revision for phase 4 (2021-
2030). [Accessed 05 May 2022]. Available from: https://ec.europa.eu/clima/eu-
action/eu-emissions-trading-system-eu-ets/revision-phase-4-2021-2030_en  

European Commission. (n.d.-b). European Commission: Development of EU ETS 
(2005-2020). [Accessed 05 May 2022]. Available from: https://ec.europa.eu/clima/eu-
action/eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en  

European Commission. (n.d.-c). European Commission: EU taxonomy for sustainable 
activities. [Accessed 17 May 2022]. Available from: 
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-
finance/eu-taxonomy-sustainable-activities_en   

European Commission. (n.d.-d). Corporate sustainability reporting. [Accessed 17 
May 2022]. Available from: https://ec.europa.eu/info/business-economy-
euro/company-reporting-and-auditing/company-reporting/corporate-sustainability-
reporting_en  

European Commission. (n.d.-e). International Platform on Sustainable Finance. 
[Accessed 18 May 2022]. Available from: https://ec.europa.eu/info/business-
economy-euro/banking-and-finance/sustainable-finance/international-platform-
sustainable-finance_en  

European Commission. (n.d.-f). Recovery plan for Europe. [Accessed 18 May 2022]. 
Available from: https://ec.europa.eu/info/strategy/recovery-plan-europe_en  

Eyl-Mazzega, M.-A. & Mathieu C. (2020). The European Union and the Energy 
Transition. In Hafner, M., & Tagliapietra, S. (Eds.). The Geopolitics of the Global 



 72 

Energy Transition (pp.27-46). Cham: Springer. https://doi.org/10.1007/978-3-030-
39066-2  

Freeman, D. (2018). China and Renewables: The Priority of Economics over 
Geopolitics. In Scholten, D. (Eds.). The Geopolitics of Renewables (pp. 187-201). 
Cham: Springer. https://doi.org/10.1007/978-3-319-67855-9  

Gass, P., & Echeverría, D. (2017). Fossil Fuel Subsidy Reform and the Just 
Transition: Integrating approaches for complementary outcomes. International 
Institute for Sustainable Development. [Accessed 17 May 2022]. Available from: 
https://www.iisd.org/publications/report/fossil-fuel-subsidy-reform-and-just-
transition-integrating-approaches  

Gawel, E., Strunz, S., & Lehmann, P. (2017). Support Policies for Renewables: 
Instrument Choice and Instrument Change from a Public Choice Perspective. In 
Arent, D., Arndt, C., Miller, M., Tarp, F., & Zinaman, O. (Eds.), The Political 
Economy of Clean Energy Transitions (pp.80-99). Oxford: Oxford University Press.  

Goldthau, A., & Witte, J. M. (2010). Global Energy Governance: The New Rules of 
the Game. Berlin: Global Public Institute  

Hafner, M., & Tagliapietra, S. (2020). The Geopolitics of the Global Energy 
Transition [E-book]. Cham: Springer. https://doi.org/10.1007/978-3-030-39066-2  

Hafner, M., & Wochner, A., (2020) How Techtonic Shifts in Global Energy Are 
Affecting Global Governance. In Grigoryev, L., & Pabst, A. (Eds.), Global 
Governance in Transformation: Challenges for International Cooperation (pp.147-
162). Cham: Springer. https://doi.org/10.1007/978-3-030-23092-0  

Healy, N., & Barry, J. (2017). Politicizing energy justice and energy system 
transitions: Fossil fuel divestment and a “just transition”. Energy Policy, 108, 451–
459. https://doi.org/10.1016/j.enpol.2017.06.014  

Hoffmann, C., & Fieseler, C. (2012). Investor relations beyond financials. Corporate 
Communications: An International Journal, 17(2), 138–155. 
https://doi.org/10.1108/13563281211220265  

Hölscher, K., Wittmayer, J. M., & Loorbach, D. (2018). Transition versus 
transformation: What’s the difference? Environmental Innovation and Societal 
Transitions, 27, 1–3. https://doi.org/10.1016/j.eist.2017.10.007  

Höök, M., Li, J., Johansson, K., & Snowden, S. (2011). Growth rates of global energy 
systems and future outlooks. Natural Resources Research, 21(1), 23–41. 
https://doi.org/10.1007/s11053-011-9162-0   

ICMA. (2022). Ensuring the usability of the EU Taxonomy. [Accessed 18 May 
2022]. Available from: https://www.icmagroup.org/News/news-in-brief/icma-makes-
proposals-to-address-usability-concerns-over-the-eu-taxonomy/  



 73 

IEA. (2020). Implementing Effective Emissions Trading Systems: Lessons from 
international experiences. [Accessed 05 May 2022]. Available from: 
https://www.iea.org/reports/implementing-effective-emissions-trading-systems  

IEA. (2021a). Coal-Fired Power, [Accessed 01 May 2022], Available from: 
https://www.iea.org/reports/coal-fired-power  

IEA. (2021b). World Energy Outlook 2021. [Accessed 02 May 2022]. Available 
from: https://www.iea.org/reports/world-energy-outlook-2021  

IEA. (2021c). The Role of Critical Minerals in Clean Energy Transitions. [Accessed 
07 May 2022]. Available from: https://www.iea.org/reports/the-role-of-critical-
minerals-in-clean-energy-transitions  

IEA. (2021d). Financing Clean Energy Transitions in Emerging and Developing 
Economies, [Accessed 17 May 2022]. Available from: 
https://www.iea.org/reports/financing-clean-energy-transitions-in-emerging-and-
developing-economies  

IEA. (2021e). World Energy Investment, [Accessed 17 May 2022]. Available from: 
https://www.iea.org/reports/world-energy-investment-2021  

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC 
Special Report on the impacts of global warming of 1.5°C above pre-industrial levels 
and related global greenhouse gas emission pathways, in the context of strengthening 
the global response to the threat of climate change, sustainable development, and 
efforts to eradicate poverty [Masson-Delmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, 
J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. 
Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, 
M. Tignor, and T. Waterfield (eds.)]. World Meteorological Organization, Geneva, 
Switzerland, 32 pp. [Accessed 02 May 2022]. Available from: 
https://www.ipcc.ch/sr15/chapter/spm/  

IRENA. (2018).  Renewable Energy Prospects for the European Union. [Accessed 07 
May 2022]. Available from: 
https://www.irena.org/publications/2018/Feb/Renewable-energy-prospects-for-the-
EU  

IRENA. (2019a). A New World: The Geopolitics of the Energy Transformation. 
[Accessed 05 May 2022]. Available from: 
https://www.irena.org/publications/2019/Jan/A-New-World-The-Geopolitics-of-the-
Energy-Transformation  

IRENA. (2019b). Measuring the Socio-Economic Footprint of the Energy Transition: 
The Role of Supply Chains. [Accessed 17 May 2022]. Available from: 
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Jan/IRENA_-
Measuring_socio-
economic_footprint_2019_summary.pdf?la=en&hash=98F94BCC01598931E91BF49
A47969B97ABD374B5  



 74 

IRENA. (2022). World Energy Transitions Outlook: 1.5°C Pathway. [Accessed 05 
May 2022]. Available from: https://www.irena.org/publications/2022/Mar/World-
Energy-Transitions-Outlook-2022  

Kemfert, C., & Schmalz, S. (2019). Sustainable finance: political challenges of 
development and implementation of framework conditions. Green Finance, 1(3), 
237–248. https://doi.org/10.3934/gf.2019.3.237  

Kern, F., & Rogge, K. S. (2016). The pace of governed energy transitions: Agency, 
international dynamics and the global Paris agreement accelerating decarbonisation 
processes? Energy Research & Social Science, 22, 13–17. 
https://doi.org/10.1016/j.erss.2016.08.016  

Lentfer, S., Mavon, L. & Stenberg, S. (2021). The Impact of the EU Taxonomy on 
Greenwashing: With a Case on the Swedish Sustainable Finance Sector, Bachelor 
Thesis, Jönköping University, Jönköping.   

Mckinnon, H., Stockman, L., Kretzmann, S., Scott, A., Turnbull, D., 2016. The sky’s 
limit: Why the Paris climate goals require a managed decline of fossil fuel 
production. [Accessed 17 May 2022]. Available from: 
https://priceofoil.org/2016/09/22/the-skys-limit-report/  

Mengolini, A., & Masera, M. (2021). EU Energy Policy: A Socio-Energy Perspective 
for an Inclusive Energy Transition. In Weijnen, M. P. C., Lukszo, Z., & Farahani, S. 
(Eds.), Shaping an Inclusive Energy Transition (pp.141-161). Cham: Springer. 
https://doi.org/10.1007/978-3-030-74586-8  

Meyer, J. E. (2019). The Renewable Energy Transition: Realities for Canada and the 
World (Lecture Notes in Energy Book 71) [E-book]. Cham: Springer. 
https://doi.org/10.1007/978-3-030-29115-0  

Mulvaney, D. (2020). Sustainable Energy Transitions: Socio-Ecological Dimensions 
of Decarbonization. Cham: Palgrave Macmillan. https://doi.org/10.1007/978-3-030-
48912-0  

Newell, P., & Mulvaney, D. (2013). The political economy of the ‘just 
transition.’ The Geographical Journal, 179(2), 132–140. 
https://doi.org/10.1111/geoj.12008  

OECD. (2017). Investing in Climate, Investing in Growth, OECD Publishing, 
[Accessed 17 May 2022]. Available from: https://doi.org/10.1787/9789264273528-
en.  

OECD. (2020). Developing Sustainable Finance Definitions and Taxonomies, Green 
Finance and Investment. OECD Publishing, Paris, https://doi.org/10.1787/134a2dbe-
en.  

Overland, I. (2019). The geopolitics of renewable energy: Debunking four emerging 
myths. Energy Research & Social Science, 49, 36–40. 
https://doi.org/10.1016/j.erss.2018.10.018 



 75 

 

Parry, I., Black, S., & Vernon, N. (2021). Still Not Getting Energy Prices Right: A 
Global and Country Update of Fossil Fuel Subsidies. International Monetary Fund. 
[Accessed 17 May 2022]. Available from: 
https://www.imf.org/en/Publications/WP/Issues/2021/09/23/Still-Not-Getting-
Energy-Prices-Right-A-Global-and-Country-Update-of-Fossil-Fuel-Subsidies-
466004#:~:text=Globally%2C%20fossil%20fuel%20subsidies%20were,percent%20o
f%20GDP%20in%202025  

Petit, V. (2017). The Energy Transition: An Overview of the True Challenge of the 
21st Century [E-book]. Cham: Springer. https://doi.org/10.1007/978-3-319-50292-2 
 
Popp, M. (2021). An Overview about Weather and Climate. Course: Environmental 
Meteorology. TU Wien, Vienna, 20 October 2021  

Pramod, A. (2021). Heat Waves, Flooding, and Forest Fires: How Has Climate 
Change Fueled Extreme Weather Events? Global Citizen. [Accessed 02 May 2022]. 
Available from: https://www.globalcitizen.org/en/content/climate-change-extreme-
weather.  

Regulation (EU) 2021/2139. (2021). the European Parliament and of the Council by 
establishing the technical screening criteria for determining the conditions under 
which an economic activity qualifies as contributing substantially to climate change 
mitigation or climate change adaptation and for determining whether that economic 
activity causes no significant harm to any of the other environmental objectives. 
Official Journal of the European Union, 442/1, The European Parliament and of the 
Council. [Accessed 17 May 2022]. Available from: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32021R2139  

Regulation (EU) 2019/2088. (2020). on sustainability‐related disclosures in the 
financial services sector. Official Journal of the European Union, 317/1, The 
European Parliament and of the Council. [Accessed 17 May 2022]. Available from: 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019R2088  

Regulation (EU) 2020/852. (2020). The establishment of a framework to facilitate 
sustainable investment. Official Journal of the European Union, 198/13, The 
European Parliament and of the Council. [Accessed 17 May 2022]. Available from: 
http://data.europa.eu/eli/reg/2020/852/oj  

Reusswig F., Komendantova N., & Battaglini A. (2018). China and Renewables: New 
Governance Challenges and Conflicts of the Energy Transition: Renewable 
Electricity Generation and Transmission as Contested Socio-technical Options. In 
Scholten, D. (Eds.). The Geopolitics of Renewables (pp. 187-201) Cham: Springer. 
https://doi.org/10.1007/978-3-319-67855-9  

Ruzzenenti, F., & Fath, B.D. (2017). Complexification in the Energiewende. In 
Labanca, N. (Eds.), Complex Systems and Social Practices in Energy Transitions: 
Framing Energy Sustainability in the Time of Renewables (pp.61-80). Cham: Springer. 
https://doi.org/10.1007/978-3-319-33753-1  



 76 

Sachs, J. D., Woo, W. T., Yoshino, N., & Taghizadeh-Hesary, F. (2019). Why Is 
Green Finance Important? SSRN Electronic Journal. 
https://doi.org/10.2139/ssrn.3327149  

Schmid, M. (2019). Rare Earths in the Trade Dispute Between the US and China: A 
Déjà Vu. Intereconomics, 54(6), 378–384. https://doi.org/10.1007/s10272-019-0856-6  

Scholten, D. (2018). The Geopolitics of Renewables. Cham: Springer. 
https://doi.org/10.1007/978-3-319-67855-9  

Schuetze, F., & Stede, J. (2020). EU Sustainable Finance Taxonomy – What Is Its 
Role on the Road towards Climate Neutrality? SSRN Electronic Journal. [Accessed 
17 May 2022]. Available from: https://doi.org/10.2139/ssrn.3749900 
 
Shaftel, H. (2022). Overview: Weather, Global Warming and Climate Change. 
Climate Change: Vital Signs of the Planet. [Accessed 01 June 2022]. Available from: 
https://climate.nasa.gov/resources/global-warming-vs-climate-change/  

Shorrocks, A., Davies, J., & Lluberas, R., (2021), Credit Suisse Research Institutes: 
Global Wealth Report, [Accessed 17 May 2022]. Available from: https://www.credit-
suisse.com/about-us/en/reports-research/global-wealth-
report.html#:~:text=The%20Global%20wealth%20report%202021&text=Total%20gl
obal%20wealth%20grew%20by,in%20terms%20of%20wealth%20creation.  

Smil, V. (2010). Energy Transitions: History, Requirements. California: Praeger.  

Smil, V. (2014). The long slow rise of solar and wind. Scientific American, 310(1), 
52–57. https://www.jstor.org/stable/26039734  

Sovacool, B. K. (2016). How long will it take? Conceptualizing the temporal 
dynamics of energy transitions. Energy Research & Social Science, 13, 202–215. 
https://doi.org/10.1016/j.erss.2015.12.020  

Sovacool, B. K., Martiskainen, M., Hook, A., & Baker, L. (2019). Decarbonization 
and its discontents: a critical energy justice perspective on four low-carbon 
transitions. Climatic Change, 155(4), 581–619. https://doi.org/10.1007/s10584-019-
02521-7  

Tabuchi, H. (2022). Oil Giants Sell Dirty Wells to Buyers with Looser Climate Goals, 
Study Finds. The New York Times. [Accessed 18 May 2022]. Available from: 
https://www-nytimes-
com.cdn.ampproject.org/c/s/www.nytimes.com/2022/05/10/climate/oilfield-sales-
pollution.amp.html  

Thomas, M., DeCillia, B., Santos, J. B., & Thorlakson, L. (2022). Great expectations: 
Public opinion about energy transition. Energy Policy, 162, 112777. 
https://doi.org/10.1016/j.enpol.2022.112777  

UNEP FI & EBF. (2022). Practical Approaches to Applying the EU Taxonomy to 
Bank Lending. [Accessed 18 May 2022]. Available from: 



 77 

https://www.unepfi.org/publications/banking-publications/practical-approaches-to-
applying-the-eu-taxonomy-to-bank-lending/  

United Nations. (2021). Theme Report on Energy Transition. Towards the 
Achievement of SDG 7 and Net-Zero Emissions. [Accessed 02 May 2022]. Available 
from: https://www.un.org/en/conferences/energy2021/RESOURCES  

United Nations. (n.d.-a). What Is Climate Change? [Accessed 17 May 2022]. 
Available from: https://www.un.org/en/climatechange/what-is-climate-change  

United Nations. (n.d.-b). The Paris Agreement. [Accessed 17 May 2022]. Available 
from: https://www.un.org/en/climatechange/paris-agreement  

Van de Graaf, T. (2018). Battling for a shrinking Market: Oil producers, the 
renewables revolution and the risk of stranded assets. In Scholten, D. (Eds.). The 
Geopolitics of Renewables (pp. 97-121) Cham: Springer. https://doi.org/10.1007/978-
3-319-67855-9  

Van de Graaf, T., & Sovacool, B. K. (2020). Global Energy Politics. Cambridge: 
Polity Press  

Van de Putte, A., Campbell-Holt, A., & Littlejohn, G. (2020). Financing the 
Sustainable Energy Transition. In Hafner, M., & Tagliapietra, S. (Eds.). The 
Geopolitics of the Global Energy Transition (pp.257-277). Cham: Springer. 
https://doi.org/10.1007/978-3-030-39066-2  

Vehrey, M. & Abraham, V. (2021). Why the EU Taxonomy Regulation is about 
much more than climate, Ramboll Group. [Accessed 17 May 2022]. Available from: 
https://ramboll.com/ingenuity/why-the-eu-taxonomy-regulation-is-about-much-more-
than-climate.  

Wang, X., & Lo, K. (2021). Just transition: A conceptual review. Energy Research & 
Social Science, 82, 102291. https://doi.org/10.1016/j.erss.2021.102291  

Weijnen, M. P. C., Lukszo, Z., & Farahani, S. (2021). Shaping an Inclusive Energy 
Transition [E-book]. Cham: Springer. https://doi.org/10.1007/978-3-030-74586-8  

Weise, Z. (2022, April 29). Why Germany won’t give up on giving up nuclear. 
POLITICO. [Accessed 04 May 2022] Available from: 
https://www.politico.eu/article/politics-behind-germany-refusal-reconsider-nuclear-
phaseout/  

World Bank. (2020). Minerals for Climate Action - The Mineral Intensity of the 
Clean Energy Transition. [Accessed 07 May 2022]. Available from: 
https://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-
Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition  

Zakeri, B. (2022). Energy Transitions: Societal and Behavioural Aspects. Course: 
Global Energy Transitions and Climate Policy. TU Wien, Vienna, 02 March 2022.  

 


