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Energy is undoubtedly one of the fundamental factors in the development of economies around the world. This is

particularly evident during crises related to the reduction of supplies or the lack of energy sources. For example,

the oil crisis of the 1970s of the twentieth century showed the problem of energy security, which has returned today

and is one of the important topics of discussion in the European Union (EU) countries. Changes in the situation of

the energy markets and geopolitical conditions show that the problem of energy security is fundamental for the

functioning of modern economies. It directly influences economic development and other strategic areas, including

the Lisbon Strategy for Growth and Jobs and the Millennium Development Goals.
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1. Introduction

Coal consumption in virtually all systems and categories increased very dynamically in the first 15 years of the 21st

century, in a global, continental and geopolitical systems. Coal consumption was limited only by those countries of

the Europe that had exhausted most of their resources, i.e., Belgium, France, Great Britain, or in the case of hard

coal only—Germany. The world has been developing energetically at a fast and stable pace for over half a century.

Overall, energy consumption has increased since 1965 from 3750 to 12,685 million toe in 2012. According to the

forecast for the global energy market, the energy efficiency of all global installations is to increase from 5640

gigawatts (GW) in 2012 to 9266 GW in 2030. Over the same period, electricity production is expected to increase

from 22,441 terawatt hours (TWh) to 34,458 TWh . The biggest difference is the consumption of coal, which in

Europe is decreasing; worldwide, it is growing, with the fastest growth occurring in the 21st century . While in

2000 the whole world consumed a total of 2350 million tons of coal converted as oil equivalent (toe), in 2012 it was

already 3910 million toe, which means nearly a 70% increase over 12 years . The most spectacular growth took

place in China, where coal consumption increased by more than 200 percent in 12 years. At the current level of

extraction, the documented reserves of domestic coal will suffice the Chinese for half a century. Other Asian tigers,

such as India and Indonesia, are recording similar increases in consumption.

2. The Energy Industry
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With regard to the energy industry, different trends can be noticed between the European market and the world .

While gas energy will record growth in both markets, the potential of coal energy will be characterized by a

significant increase globally, and by a decrease in Europe. The share of coal-based energy will decline in different

regions of the world for different reasons—in North America, due to the possibility of extracting rich shale gas

deposits, and in Europe after 2020, as a result the entry into force of new legislation on emission levels. This also

results from the exhaustion of hard coal resources in some developed countries of Western Europe. Power

generation levels from all three of the main fuels are expected to be higher and, in addition, projections indicate

that coal will become the dominant fuel. Currently, it constitutes almost 30% of the power of existing installations,

and in 2030 it may reach the level of approximately 35% of the amount of energy produced and globally will again

become the main energy resource . Gas is also expected to catch up quickly and gain even more importance.

The current level of use of various energy sources is shown in Figure 1.

Figure 1. Energy from various sources in the world in 2018 (in terms of percentage) .

Looking at information from modern media, it seems that renewable energy sources produce a large amount of

energy. However, this is only an impression created by the lobby of Western European countries, for which there is

no other option but to invest in this type of energy source. The statistics of quantitative data on the consumption of

primary energy sources in the 21st century indicate a completely different reality. Indeed, we can see that non-

renewable energy sources such as oil, natural gas and coal still dominate. The percentage breakdown of energy

use is currently stagnating due to the emergence of more alternatives and market saturation. Forecasts until 2030

show that oil will play a smaller role in the basket of energy sources, and, temporarily, coal will again become

dominant in the world. From the perspective of 2050, gas will also be of great importance. Coal is the most

dynamically developing energy source in the 21st century, followed by gas. By analyzing the situation of energy

sources since 2000, it is possible to determine the percentage dynamics of the increase in the consumption of
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individual raw materials, which result from changes counted in million toe. Overall, energy consumption increased

by 35.7%, and the increase in individual energy commodities was as follows :

70.2% coal;

51.4% natural gas;

19.5% hydropower;

16.8% crude oil;

6.3% nuclear energy.

The upturn in coal is the result of the need to provide energy for the rapid economic development of China and

other Asian countries, as well as the increase in production in most countries of the world. In the case of gas, it

results from the need for more clean and flexible production systems and from the increase in the level of global

production. In North America, this happened due to the discovery of rich shale gas deposits. At the same time, the

forecasts indicate the rapid development of gas energy in China and the Middle East. Additionally, the European

Union, where voices about “impurity” of coal are the loudest, in statistical terms has increased its consumption

since 2010, and these values have returned to the level from the beginning of the 21st century, despite the “clean”

policy and resource depletion in some EU countries . This shows the ineffectiveness of the EU’s actions or the

irrationality of the adopted policy, which was adopted for other hidden goals of the main states that determine its

shape.

Analyzing the share of energy consumption by Europe in the global balance, one can see a sharp decline in the

share of EU countries in world consumption, from 26% in 1965 to less than 13% in 2018 . The economies of the

rich countries of Western Europe are saturated, and the countries of Central and Eastern Europe are not making

up for backlog at the same pace as the developing countries of the world, especially Asia. In addition, there was a

pandemic crisis and we are now dealing with stagnation in the economies of the EU Member States.  Figure

2 shows the declining share of Europe in global energy consumption.
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Figure 2. Europe’s share of global energy consumption (in %) .

Europe is an ever-smaller player in the global energy market. This is also visible in the analysis of the share in the

global use of the three main energy sources that best indicate energy trends in Europe. The percentage of crude

oil consumption decreased from 29% in the 1970s to 14% in 2018 . The share of gas, after a sharp increase until

the early 1980s, when it was 19%, had a long period of stability, only to drop to 12% in 2018 after 2005. However,

the largest decrease was recorded by coal, as in 1965 Europe consumed 36% global balance sheet and in 2018

less than 8% . This is a persistent trend that shows the need for energy consumption in other, rapidly developing

regions of the world, as well as stagnant economies and energy problems in EU countries. When analyzing hard

coal resources in the EU countries, it can be said that the era of hard coal mining in the absence of the discovery of

new deposits naturally ended as a result of resource depletion. Poland should only be omitted, which currently has

approximately 85% of all hard coal resources among the European Union countries (Figure 3).
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Figure 3. Hard coal resources in EU countries in 2018 (million tonnes) .

3. The Strategy of Energy Policy

The strategy of energy policy in the global and EU context must be based on comprehensive detailed analyzes.

For example, conclusions for the coal industry should be drawn from the analysis of all types of coal currently

available because often in the literature on the subject you can find analyses based solely on hard coal resources,

which may cause wrong strategic decisions in the energy policy (hard coal contains 75–97% carbon element and a

calorific value between 17 and 30 MJ/kg. For comparison, the calorific value of pure carbon is approximately 33.2

MJ/kg). The best examples are the EU Member States, where the energy and climate policy, at least in theory

confirmed by EU legal acts, aims to limit coal as an energy resource due to excessive carbon dioxide emissions.

On the other hand, practice, i.e., statistical data, shows something completely different, and despite the exhaustion

of hard coal resources, coal consumption continues to increase. In addition, forecasts indicate that, as in the world,

also in EU countries, coal consumption will grow, despite the policy of limiting so-called “Dirty” energy, i.e., energy

that emits a significant number of greenhouse gases . Germany is an excellent example of this issue. The

country that is most responsible for the direction of the contemporary EU climate and energy policy, due to the

influence of the Green party, is at the same time the largest coal producer in Europe, and in terms of lignite mining

(lignite has a carbon content of 62–75% and a calorific value between 7.5 and 21 MJ/kg, but, for example, drying

the raw coal can bring this value up to 29 MJ/kg) is the largest in the world (Figure 4). Additionally, investments in

the construction of another six lignite mines has commenced, which will further strengthen Germany as a world

leader . Therefore, in the coming years, lignite mining in Germany will exceed 200 million tons per year.

Figure 4. Lignite mining in the world in 2018 (million tons) .

Therefore, action strategies in the EU countries should be developed taking into account the investments carried

out in practice, including in Germany, which differ from the arrangements for energy policy. In addition, Germany,

which in terms of value has the largest share of carbon dioxide emissions among EU countries, generates almost
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50% of electricity from coal, including over 30% from less efficient lignite . For the economy, this will act as

compensation for the high costs of green energy and ensure the security of electricity supply in the event of

fluctuations in RES production . Therefore, a rational energy policy has been implemented, which is contrary to

the decisions of the EU. Problems in the EU energy and climate policy result from contradictory goals and failure to

adhere to the developed policy and the lack of rich deposits of the main energy sources. Figure 5 shows the top 10

richest countries in the world with the three main energy resources.

Figure 5. The ten richest countries in the world in energy resources (billion toe) .

Global data leave no doubt that, according to the forecasts in the 21st century, coal will again become the first

energy resource in the world. This tendency is confirmed by the world’s carbon resources, which are globally

evenly distributed and constitute 60% of the basket of the three main energy sources of the modern world (Figure

6).
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Figure 6. World resources of the three main energy raw materials (in terms of percentage) .

The current geopolitical situation requires the implementation of fundamental investments in energy infrastructure

(for example, the Nabucco project) in order to diversify the directions of supplies and the possibility of selecting

energy sources on a market basis . This has a direct impact on the strategic aspects of the security of energy

supplies for national economies. The significance of these investments is confirmed by quantitative data indicating

the current dependence of EU countries on Russia, which undoubtedly results in a lack of security and

competitiveness (Table 1)  and constitutes an element of direct political and economic pressure.

Table 1. The dependence of individual EU Member States on gas imports from Russia .

Due to the dependence of European countries on external supplies, the current energy strategy is aimed at gaining

access to the entire energy market thanks to infrastructure investments and greater use of own resources thanks to

technological innovations.  Figure 7  shows the current share of low-emission energy sources in electricity

production in selected European Union countries.
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Country Gas Imports from Russia
(Billion m )

Dependence on Imported Natural Gas from
Russia

Share in Consumption Import Share

Lithuania 3.72 100.0% 100%

Slovakia 6.22 100.0% 99.20%

Estonia 0.85 100.0% 100%

Finland 4.58 99.9% 100%

Latvia 1.64 96.5% 100%

Czech
Republic

6.8 78.9% 78.80%

Bulgaria 2.8 78.6% 100%

Greece 3.16 77.6% 77%

Austria 5.4 64.0% 55.90%

Hungary 7.85 58.8% 75.10%

Slovenia 0.59 58.0% 58.20%

Poland 6.86 41.8% 67.70%

Germany 38.3 39.3% 43.30%

Romania 4.5 28.2% 86%

Italy 22.6 26.7% 30.70%

France 5.7 13.4% 13.30%

3
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Figure 7. Share of low-emission sources in electricity production in 2018 (in terms of percentage) .

4. Limitations in the Use of Low-Carbon Energy Sources

Analyzing the above data, we see large limitations in the use of low-carbon energy sources. Some countries in

Europe already have a structure of energy sources in line with the EU ideal, while we have very high values for the

use of renewable energy. For example, these are: Iceland, where 100% is hydro and geothermal energy, Norway,

where 95% of the needs are met by hydropower; Switzerland, where 60% is hydropower and 35% nuclear; and

Sweden, where 50% is hydro and 40% nuclear . Austria also has high values of renewable energy use thanks to

62% share of hydropower; Finland, thanks to a 25% share of hydropower and 35% of nuclear energy; and France,

which satisfies as much as 80% of the needs from nuclear energy . However, these countries achieved shares

of low-carbon energy based on natural geographic conditions and already had them before the EU targets for the

share of RES in the energy mix. This analysis shows that natural geographic conditions, such as large water

bodies and topography, naturally allowed some EU countries to achieve this structure of the energy mix. On the

other hand, further percentages in this structure are due to investing in nuclear energy .

On the other hand, it should be noted that there are countries that have made significant progress in achieving

greater importance of renewable sources in the energy mix. The countries such as Portugal (17% change),

Denmark (15% change), Spain (11% change) and Ireland (10% change) achieved the most significant changes

after establishing the EU strategy for the objectives of low-carbon energy sources . However, when undertaking

a detailed analysis of the changes, we will see that all these countries owe these changes thanks to the wind

energy that was already present in their energy mixes. Therefore, we can see that it was natural conditions that

decided about the possibility of increasing this share, and there was only a shortage of funds for these

investments. An interesting example is Germany, which, despite huge investments in renewable energy, increased

its share of low-carbon energy only from 38% to 42%, because it also partially gave up nuclear energy .

Therefore, other countries that will not have adequate natural opportunities and lack investments in nuclear energy
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will have a similar share of RES as Greece, Poland and Luxembourg . As a result, some countries are

particularly disadvantaged in terms of the need to implement the EU climate package.  Figure 8  shows the

percentage of renewable energy sources in the EU-27.

Figure 8. RES consumption for the EU-27 in 2019 (in terms of percentage) .

The above data confirm the limited applicability of RES; 65% of the mix is wood (45%) and other biomass and

waste (20%). Hydropower has a significant share (19%) and the use of wind energy is increasing (10%) . Global

promotion for the complete conversion to the use of renewable energy in the current state of technology is

unjustified. Practice proves that there is no logical justification for using renewable energy sources where it is not

profitable. In addition, with some RES, there may be problems with meeting energy demand due to changing

weather conditions. Additionally, paradoxically, the analyses show that it is also not significantly beneficial for

climate protection. There are several reasons for this, including that biomass combustion and deforestation

constitute 10% of greenhouse gas emissions. The global emission of 30 billion tons of CO  annually gives 4.5 tons

of CO  per person . A tree absorbs about 5 kg of CO  per year on average . These calculations show that it

takes up to a thousand trees to cut emissions per person. Undoubtedly, forests are an indispensable factor of

ecological balance and the neutralization of pollutants. Therefore, the protection of forests is an indispensable

condition for limiting environmental degradation. The current EU regulations cause additional transport of biomass,

which increases CO  emissions. According to the data of the Intergovernmental Panel on Climate Change (IPCC),

the main reasons for the decrease in oxygen concentration in the atmosphere and increase in CO  concentration

outside energy and industrial processes are followed by transport, burning biomass and deforestation , which is

confirmed by Figure 9.
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Figure 9. Sources of greenhouse gas emissions by sectors of the economy in 2019 .

When analyzing in detail the data on achieving the target of using 20% RES in EU countries, it should be stated

that it is associated with high costs and leads to many unfavorable phenomena. Additionally, these changes are

primarily unstable. The desire to reduce CO  emissions resulted in the co-financing of energy crops, which often

was not profitable without subsidies, and at the same time they were used as an additive to co-combustion with

fossil fuels in power plants. In practice, the CO   balance is much less favorable than it may appear from

calculations, due to emissions during production (e.g., processing into pellets) and transport of biomass . Due to

insufficient supply in Europe and higher prices, the practical consequence of these regulations is the import of

biomass from outside the EU, e.g., from Africa, Asia and South America, which negates the benefits associated

with reducing emissions . Green policies and investments in RES lead to many unexpected paradoxes, namely:

Increasing “dirty” energy. An example is German suppliers who, in order to offset the costs of RES, buy the

cheapest, and therefore the dirtiest, lignite-based electricity. In addition, taking into account efficiency, lignite is

already used to generate 30% of energy in Germany, and new units are being built to ensure a constant source

of electricity in the event of fluctuations in production from RES. This is called the “energy transformation

paradox”—despite the increase in the share of RES in energy consumption, CO  emissions are growing :

Expensive energy—RES technologies will be expensive for a long time to come. In Germany, as a result of the

largest investments in green energy, the price of electricity is the highest in Europe, and statistics show that

over 300,000 households are disconnected from the grid for unpaid bills. This phenomenon is known as “energy

poverty”.

The long-term carbon footprint, which is greater for some green technologies than for the dirty old ones. For

example, electric cars are extremely harmful to the environment due to the huge number of installed batteries.

The EU regulations consider the electricity generated from the co-combustion of coal with biomass (mainly

wood) to be clean. The energy industry has received a good deal, so wood from other parts of the world is
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flowing into Europe at a great rate, so much so that new sawmills are being built in North America to export to

Europe.

The countries that are the world leaders in producing energy from coal invest the most in green technologies.

The above-mentioned arguments, as well as the need to ensure the security of energy supplies for the economy,

meant that the “3 × 20” plan will not be implemented so rigorously —certainly not in the short term, until 2030.

Additionally, plans such as reducing energy consumption by 20% may turn out to be a pipe dream even in the time

horizon up to 2050. Demand is certainly growing, and energy efficiency does not provide the ambitious results

envisaged in the EU plans. Commissioner Oettinger said that European industry must have cheap energy to be

competitive. RES are costly, unstable and require large initial investments in energy systems. Therefore, while

reducing or depleting coal resources, many EU countries must to develop nuclear energy, which is already the

dominant source in several countries, as shown in Figure 10.

Figure 10. Share of nuclear energy in electricity production in 2018 (in terms of percentage) .

Everything points to Germany’s return to nuclear energy, which was to be abandoned by 2022, because with the

development of renewable energy, the gas energy market is growing because electricity from wind and sun is not

produced in a continuous and stable manner; therefore, gas-fired power plants that can be quickly turned on and

off are necessary . In Germany, the wind blows on average only 20% of the time, so the construction of

windmills is really the construction of gas power plants and more efficient use of the Nordstream, and therefore

greater dependence on Russian supplies. The construction of further coal-fired power plants will result in over 50%

share of coal in the energy mix for electricity production, the structure of which is shown in Figure 11.
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Figure 11. Electricity production by source in Germany in 2019 (in terms of percentage) .

EU policy in relation to coal and nuclear energy is not clear because the European Union did not adopt specific

values to be achieved for certain Member States. The instruments of energy and climate policy (taxes, trading in

CO   emissions) have a negative impact on the competitiveness of obtaining energy from these sources . By

contrast, the costly subsidy of renewable energy consumes billions of subsidies that are making EU countries

indebted. High prices of electricity from RES burden end consumers and directly reduce the competitiveness of EU

economies . This is confirmed by current events on the world stage and the statements of EU heads of

government. Consequently, a return to traditional energy sources is forecast and Europe is projected to continue to

depend on external supplies, especially as climate charges are reduced.  Figure 12  shows the implementation

status of greenhouse gas reduction plans by 2030 for individual EU Member States.

Figure 12. Implementation of greenhouse gas reduction commitments by 2030. Implementation status in 2018 (in

terms of percentage) .

It is surprising that the countries of Central and Eastern Europe have the highest level of fulfillment of greenhouse

gas reduction commitments . The main reasons for this are the economic crisis, the loss of available coal as an
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energy source and the shift to low-carbon sources. Germany owes 25% of its commitments to the implementation

of the largest investments thanks to subsidies from the EU , and the United Kingdom has simply moved part of

its carbon production abroad. However, this is only a reduction in emissions within the country; globally, nothing is

decreasing, and it makes the UK dependent on supplies. In contrast, despite large investments in wind power,

countries such as Spain, Portugal and Ireland have high emission-increasing values. This is due to the significant

increase in energy demand, and the main source of meeting these needs is gas. Countries such as Greece,

Austria and Finland, due to the economic crisis, currently use the cheapest source of energy, which is coal. In

practice, the European Union itself loosened the climate policy by postponing the defined goals to be achieved by

20 years, until 2050. Because the EU decision-makers realized that these values would not be achieved, due to the

need to ensure, in the first place, the security of energy supplies for economies and, furthermore, to support their

competitiveness.
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