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ABSTRACT

Many of the more developed countries and other members of the United Nations organization are already working hard on energy transition issues, 
which is nothing more than the independence of fossil energy sources and the technological foray into clean energy sources. This independence is 
generally achieved by replacing conventional energy sources with alternative renewable sources, and because of this, it is also necessary to adapt or 
replace systems using these conventional sources with systems using alternative sources. In the United States of America, they have set to work seeking 
to reduce dependence on oil and increasing the production of natural gas and biofuel, which will save eighteen hundred barrels of oil. In England, 
decarbonization and energy efficiency increase plans are carried out that proposes an 80% reduction in emissions. Likewise, efforts are made in the 
European Union to increase energy efficiency and renewable energy, as well as CO2 capture and nuclear energy generation, as well as cost reductions 
of all renewable energies of up to 53%. For its part, China represents almost half of the world’s investment in renewable energy in something they call 
the energy revolution, despite the fact that it has also been a major importer of oil. In Latin America, Brazil is aiming at decarbonization by designing 
adequate mechanisms and policies for sustained development in the use of renewable energy sources, in addition to increasing the use of solar electric 
power generation sources, among others. In this paper, you can find the efforts made and projections on energy transition in some countries.

Keywords: Energy Transition, Consumption Reduction, Energy Efficiency, Decarbonization, Renewable Sources 
JEL Classifications: L78, L90, O31, Q20

1. INTRODUCTION

Currently, in all countries, alternatives to energy and fuel supply 
are hastily sought, this diligent and impetuous search is what 
creates a state of transition, where all the energy obtaining systems 
are put to the test to be replaced or updated by others who are more 
efficient friendly to the environment. Also, stronger motivation 
is the fact that fossil fuels are part of the non-renewable energy 
group. That is, it is a limited resource and has a time of availability; 
therefore, having sensitive systems dependent on the existence 
of this resource. It is something you want to avoid (Ramkumar 
et al., 2020) (Wei et al., 2020). The energy transition is also driven 
by the need to better satisfy the energy consumption sectors in 

non-interconnected or remote areas where it is difficult to supply 
from the electricity grid, so renewable energy is a very viable 
option for these points (Batinge et al., 2019). Another important 
aspect is that along with the energy transition transitions are 
generated in various aspects of a region, these aspects are strongly 
influenced by the energy transition which can improve the quality 
of life of a country, change the forms of production and labor 
productivity (Lee and Yang, 2019).

The world has been exploiting fossil energy reserves such as coal 
and oil for decades, and at the same time, there are also decades of 
scientific knowledge developed to use this energy in the industry 
(O’ Sullivan et al., 2003, da Hora, et al., 2019). The state of oil 
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reserves disagrees, and those who are producing oil conveniently 
say that the existing reserves are sufficient for decades, and those 
who disagree with this say that the peak of oil production will 
begin to decline. The truth is in the way the reports are analyzed, 
and what happens is that the oil reserves that can maintain the 
commercial prices of the exploitation, that is, in which the oil 
maintains relations in cost of exploitation and cost of sales similar 
to the current ones are few. After these reserves, there is more oil, 
but at a higher cost of exploitation (Owen et al., 2010).

However, the scientific communities and governments of the 
world have realized that this widespread use of these energies has 
brought bad consequences, and not only that, but it has increased 
concern, knowing that the reserves may not have the capacity to 
satisfy the forecasts of growing demand (Alekkett, 2007). 51% of 
the oil fields in the world are in production decline, and 15% have 
stopped producing already. And 80% of the major oil fields are 
beginning the decline. The rate at which oil reserves decrease after 
the peak of production is estimated at 4.5-6.7% (Robelius, 2007) 
(CERA, 2008).

The energy transition is something that has to take place in the 
countries, whether the oil reserves last for decades or not, since this 
can make better use of non-renewable resources since obtaining 
energy would not focus on this point. If not, it is supported by 
multiple renewable sources. The energy transition is an issue that 
has been generated in cities, but it is something that involves not 
only cities but rural areas (Nuamann and Rudolph, 2020) (Ramesh 
and Saini, 2020), which play an important role in the generation of 
change, since these are the ones that generate perhaps the greatest 
amount of resources, the raw materials for the generation of Biogas 
and seeing the land space as a resource (Rehman and Saini, 2010) 
(Poggi et al., 2018).

Rural areas are one of the most benefited areas since many times they 
use mostly inefficient energy systems and non-renewable energies, 
in addition to the fact that due to their remoteness these areas do not 
have easy access to energy sources (Murphy, 2001) (Cloke et al., 
2017). Furthermore, in many cases, these areas are the source of raw 
material resources for the generation of renewable energies such as 
the production of biogas and bioethanol (Roubíki and Mazancová, 
2020) (Zhang et al, 2020) (Mostafaeipour et al., 2020).

In this rural context that is closely related to urban development, it 
is also affected by natural disasters that apparently only affect the 
areas affected by the disaster; they also have repercussions in other 
associated chains, for example, a drought can affect the electricity 
generation of A country and in turn affects the generation of Biogas 
since the raw material can be produced using plant or animal 
resources (Weng et al., 2020) (Birkmann et al., 2010).

The energy transition can become a risky political and business 
challenge that today is driven more than ever by the strong changes 
in the energy system that have occurred since the last half-century 
(Miller et al., 2013). 

The most specific factors that drive the energy transition are 
technological innovation, and the climate change policies that 

they create are creating a path for the proper development of 
new energy sources. There are various definitions of the energy 
transition, which are generated by the diversification of fuel 
sources, governments, supply networks, and trade (Bazilian et al., 
2013). Hirsh and Jones characterize the energy transition as the 
change of primary fuel, or the predominant technology and Araujo 
says that the energy transition is developed by the change in the 
scheme of how energy is used, including details associated with 
the type of fuel, access, the supply, the reliability and the final use 
of this energy (Hirsh and Jones, 2014) (Araújo, 2014).

Over time, the energy transition has become a subject of study as 
an interdisciplinary investigation. For this, some organizations 
have developed energy indicators that seek to keep track of the 
performance of energy systems at the global, national, and local 
levels. Some of these may be the World Bank (The World Bank, 
2020), The International Energy Agency (AIE for its acronym 
in English) (IEA, 2020), The International Renewable Energy 
Agency (IRENA for its acronym in English) (International 
Renewable Energy Agency, 2020).

However, these energy indicators do not take into account the 
complex interactions involved, such as political, social, and 
environmental aspects. Some other indicators take into account 
this type of interaction and allow government systems worldwide 
to be able to make decisions on the subject more assertively. Some 
of these indices link to access to energy and human development 
as an energy development index (EDI for its acronym in English) 
(Organisation for Economic Cooperation and Development, 2020), 
the Multidimensional Energy Poverty Index (MEPI for its acronym 
in English) (Nussbaumer et al., 2012), The Sustainable Energy 
Development Index (SEDI for its acronym in English) (Iddrisu 
and Bhattacharyya, 2015), And the World Energy Council’s 
Energy Trilemma Index, among others, which provides a concept 
linked by three aspects such as energy security, energy equity and 
environmental sustainability (World Energy Council, 2020) (Vera 
and Langlois, 2007).

2. ENERGY TRANSITION AND 
PROJECTIONS ON VARIOUS CONTINENTS

The objective of the energy transition, among other aspects is 
climate change, to promote this energy transition towards a 
distributed energy model, with low environmental impact and 
greater affordability and diversity, it requires investment, it acts 
in the long term, and this is due. This is to change the existing 
diversity of the current energy system. The economy reflects the 
impact given by the tendency to invest in renewable technologies 
and the investments made in R&D results given by the diligent 
search for compliance with carbon reduction goals and government 
support. This results in a decrease in the costs of renewable energy 
production technologies. This is demonstrated by the annual 
amount of installed solar energy equipment, which increased from 
31GW in 2012 to 39GW in 2013. Wind energy has also increased 
in this period by 40% of its total capacity (Frankfurt School of 
Finance and Management gGmbH 2018; UNEP Collaborating 
Centre for Climate and Sustainable Energy Finance, 2018).
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2.1. European Union
The European Union has uneven progress in terms of renewable 
energy, and this is due to the differences in the interests of the 
different members of the EU, which leads to different foreign 
energy policy strategies. This creates a classification between 
the EU: Countries that focus on renewable energy and see it as 
an industrial opportunity and the way to mitigate dependence on 
fossil fuels, sometimes imported and those that see the energy 
transition as something expensive and unstable as to replace fossil 
fuels. The EU proposes that by 2030 a deployment of renewable 
energies has been reached in such a way that it will allow 32% 
dependence on the total energy basket. This approach was made in 
the European Parliament, in which they agreed among other things 
the participation of renewable energy should increase from 1.3 to 
1.1 percentage points in energy used for heating, renewable energy 
should also have a participation in fuels of 14% supported by 
mandatory fuel suppliers (Council of the European Union, 2018).

In the European Union, scenarios are presented in which an 
increase in energy efficiency is observed, motivated by the 
foreseeable increase in fossil fuels. Although fossil fuels continue 
to dominate the market today, green fuels such as biofuels, 
electricity, or fuel gases have increased. This is reflected in the low 
participation in the energy basket of gasoline, which is around 26% 
to 11%. Trends in the EU show an increase in the service sector 
from 75% to 78% by 2050, and an increase in prices of crude oil 
up to 27%, gas up to 24%, and coal prices growing up to 33%.

Greenhouse gas emissions have decreased by 1.74% annually 
since 2013. According to EU policies, the emissions trading 
system (ETS) is a key policy with which the EU seeks to reduce 
emissions. Emissions, this covers around 45% of Greenhouse Gas 
(GHG) emissions, which sets a limit on the total amount of GHG 
emitted. In 2020 ETS emissions drop by 21% compared to 2005. 
The graph shows how CO2 emissions have decreased as the price 
of ETS increases due to low policies. Carbon and the decrease in 
the supply of emission rights that decreases linearly over time. This 
decrease is also appreciated due to the fact that a price reduction 
is foreseen in renewable energy technologies such as offshore 
wind energy with a 37% reduction, geothermal energy with a 38% 
reduction and direct use of solar energy or solar energy passive 
with a reduction of 53%. Figure 1 shows that a 50% reduction in 
CO2 emissions is forecast for 2050 (European Commission, 2016).

In the transportation sector, reduction trends are expected to 
remain constant by 2021 for the fleet of vehicles established for 
95gCO2 / Km automobiles and for 147gCO2 / Km vans. Although 
continuous reductions in emissions are expected after 2021 due to 
the penetration of new vehicles running on alternative fuels, for 
its part, the EU expects a gradual reduction of hydrophilic carbon 
gases (HFC for its initials in English) up to 65% by 2030. With the 
current scenario, a 60% reduction in fluorinated greenhouse gases 
is expected from 2015 to 2030 (European Commission, 2013).

Regarding renewable energy, an increase in the participation of 
renewable energies in the country’s energy basket in the electricity 
sector is expected up to 50% and, as a minimum goal of 35%, in the 
heating and cooling sector up to 27%. In general, the participation 

of renewable energy sources is expected to be 29% as a goal by 
2050 (European Commission, 2016).

Figure 2 shows the decrease in solar energy costs due to 
technological and economic improvements that exceed 
expectations and decrease costs in the short term. However, 
they create a base that does not go beyond abnormally low 
costs between 2040 and 2050, decreasing its rate of decrease. In 
general, a 38% decrease in thermal solar energy is expected, 22% 

Figure 1: Relationship between ETS emissions and ETS carbon price

Source of data: Prepared by the authors based on data from (European 
Commission, 2013)

Figure 2: Decreasing trends in the cost of solar energy in 2050

Source of data: Prepared by the authors based on data from (European 
Commission, 2013)
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in photovoltaic solar energy in the northern and central regions 
of Europe, and 28% in photovoltaic solar energy in the southern 
region of Europe.

The European Parliament and the European Council implemented 
political agreements that aim at a new regulatory framework with 
an energy efficiency of 32.5% by 2030 (European Enviroment 
Agency, 2020). In 2011, a route was created that seeks to have 
a competitive low-carbon economy as a goal, towards the year 
2050, where it is proposed to reduce domestic emissions by 80% 
to 95%. It also shows the way in which the European consumer 
sectors which are responsible for generating emissions in greater 
or lesser measures can make the energy transition in the coming 
decades (European Commission, 2011). In 2015, a document was 
created by the European Parliament that seeks to create a strategy 
for resilient energy with climate change policies that establish 
routes to follow for the security of energy supply, the internal 
energy market, efficiency energy, greenhouse gases and research 
and innovation (European Commission, 2015). In 2018, legislation 
for a reliable government on energy union was created, adhering to 
the goals proposed in accordance with the 2015 Paris Agreement 
on climate change (European Union, 2018).

2.2. United States of America
In the United States of America, there is an energy system strongly 
dependent on non-renewable energy sources, mainly imported 
oil, which is why it increasingly seeks to reduce their economic 
dependence. The energy basket of any country plays a vital role 
in the development of any country, allowing industries to develop 
at speeds that are intrinsically influenced by the strength of the 
country’s energy basket and its policies (Elshurafa et al., 2019).

In 2017, the United States spent $ 1.1 trillion on energy, which is 
approximately 5.8% of the gross domestic product (GDP). The 
environmental impacts that this supposes are great since 89% of 
the energy used comes from non-renewable resources such as oil, 
natural gas, coal. And only 11% comes from renewable energy 
(U.S. Energy Information Administration, 2019).

Increasing energy efficiency is also a problem, according 
to Marco Sonnberger, that mentions the rebound effect on 
increasing efficiency, and describes them as an increase in energy 
consumption due to direct or indirect causes (International Risk 
Governance Council, 2013).

The United States has a market in which non-renewable energies 
are strongly rooted in the family basket, and this creates a future 
scenario in which the participation of renewable energies remains 
low, in the Annual Energy Outlook a high oil and natural gas 
production, which allows for greater production at lower prices, 
on the renewable energy side represent a cost reduction of 40%, 
which leads to a greater increase in the development of this by 
2050 (U.S. Energy Information Administration, 2020).

About the projections raised U.S. Energy Information 
Administration to reveal in the case of natural gas that from 2000 
to 2020 it has had a growth of 75% and it is forecast that by 2050 it 
will have a growth of 31% more than this year, in the case of coal It 

registered a decrease of 71% and it is expected that it will continue 
to decrease until it stabilized by 2050 with a 23% reduction of 
the current one, although crude oil had a decrease from 2000 to 
2010, by 2020 it finally had an increase of 100%, it is expected 
according to projections that by 2050 it has increased only 4%. 
For its part, renewable energies have had constant growth from 
2000 to 2020, with an average growth rate of 5.6% per year, and 
it is expected to continue increasing in the same way until 2050 
(U.S. Energy Information Administration, 2020).

As Figure 3 shows, renewable energy has a considerable growth 
forecast, going from having participated in the energy basket from 
10.1% in 2019 to 38.16% of total electricity generation by 2050 
with participation strong of wind and solar energy expected to 
grow 33% and 46% of total renewable energy by 2050 as shown 
in Figure 4. On the other hand, natural gas that had participation in 
2019 of 41% of the total, and it is forecast that in 2050 it will have 
a 36% participation. Likewise, the energy produced by nuclear and 
coal sources decreases gradually until reaching the participation 
of 11.8% and 13.3% of the total electricity generation by 2050.

The trilemma index tries to weigh the countries by linking not 
only their evolution in terms of energy efficiency and low carbon 
in their energy basket but also human development as an energy 
development index. In the case of the United States, it is in a rank 
number 15, with a trilemma score of 77.5 and an AAB balance 
grade (World Energy Council, 2020).

Generally, when talking about energy transition, one thinks about 
the technologies necessary to achieve it, how it affects the industry 
and environmental issues, but one does not think about politics. 
In the literature on policy issues, renewable energy continues 

Figure 3: Net Generation annual and projections to 2050

Source of data: Prepared by the authors based on data from (U.S. 
Energy Information Administration, 2020)
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to be a poorly studied topic, however, in the existing literature, 
it is emphasized that policy change arises through windows of 
opportunity, which are, for example, the oil crisis (Carley, 2011) 
(Nohrstedt, 2008).

The United States has been one of the first leaders in wind 
energy and in principle, some political mechanisms supported 
these investments such as the public utilities regulatory policy 
act (PURPA for its acronym in English) and the business energy 
tax credits in the 1978 National Energy Act Some of the political 
mechanisms to incentivize renewable energy sources have 
occurred over time, and mainly wind energy has been the source 
that has made the most of it, The renewable electricity production 
tax credit (PTC for its acronym in English) is A tax credit that 
provides a tax per kilowatt-hour of electricity generated using 
resources that meet the requirement. This credit expires in 2020, 
and this support is available to projects that qualify before this 
date for 10 years (Congressional Research Service, 2020). The 
Energy Policy Act of 1992 was also a Bill developed to increase 
the use of clean energy and improve energy efficiency (Federal 
Trade Commission, 1992).

The renewable portfolio standard (RPS for its acronym in English), 
or renewable electricity standard (RES for its acronym in English), 
is a statewide regulatory policy that requires states’ electricity 
supply companies to increase the percentage of producing energy 
from renewable energies or unconventional sources, almost always 
wind, solar, biomass, biofuels and geothermal energy, competing 
with each other motivated by cost reductions and increased 
efficiencies (American Wind Energy Association, 2020).

The federal Investment Tax Credit (ITC for its acronym in English) 
is a federal mechanism that has strongly promoted the development 

of solar energy in the United States and has made solar energy 
have an average annual growth of 52%. This credit has one of 
the most important incentives available on solar energy for both 
residential homeowners and commercial and gives 30% of the 
federal investment tax credit (Energy Efficiency and Renewable 
Energy, 2020).

The Zero Emission Vehicle (ZEV for its acronym in English) 
program, which is run by The California Air Resources Board 
(CARB for its acronym in English), is a state regulation created in 
California which requires automakers to They sell zero-emission 
vehicles in California and ten other states. For 2018, the goal was 
that sales of ZEV or mixes of ZEV and hybrids should be 4.5%, 
and by 2025 the goal is for them to be 22%. Also, this program 
provides decrees for special credit for these vehicles (Energy 
Efficiency and Renewable Energy, 2013).

2.3. China
Climate change that affects all the nations of the world makes 
everyone focus on thinking about ways to mitigate its effects. 
China is one of the countries that seriously needs to think about 
this since according to IQAir China it is classified in the rank 11 
with 110 µg/m3 of air pollution on average (IQ Air, 2020) (Chen 
et al., 2020). China’s rapid development requires measures that 
ensure sustainable development, and this includes the effects 
of pollution and the use of non-renewable or fossil energy. The 
most significant growth in the whole world is that of China, 
which grows 5.5% annually, and its industrial sector has a final 
energy consumption higher than that of other energy consumption 
sectors, consumes around 37% of energy in all the world. China’s 
industrial sector is one of the most intensive sectors, and in 
2000 it consumed around 60% of the country’s total energy use 
(Abdelasis et al., 2011).

Some studies show that China has great potential to reduce 
emissions by implementing renewable energy such as bioenergy, 
and it is estimated that the reductions could be 1,652.73-5859.56 
Mt CO2 displacing fossil fuels during the period from 2020 to 
2050 (Kang et al., 2020).

Due to the rapid growth of the country’s economy, urbanization and 
industrialization also do so at the same rate, as does its population. 
One of the sectors that makes a great contribution to greenhouse 
gas emissions is the transport sector (Zeng et al., 2016). The so-
called “Energy Revolution” that started with President Hu Jintao 
in 2012 and was followed by President Xi Jinping, driven by the 
need to improve air quality and reduce dependence on fossil fuels 
(International Energy Agency, 2017).

The Chinese government already sets goals to reduce the 
environmental impact of its energy consumption, the government’s 
plan for 2025 is to place more emphasis on renewable technologies 
and their end-use, such as electric vehicles and energy efficiency 
in the industries (NDRC, 2020). They propose that by 2030 they 
must reach the maximum peak of emissions to begin a decline and 
that CO2 emissions are 60% per unit of GDP. Also, by 2030, non-
fossil electricity generation should be 50% of the total generation, 
natural gas should occupy only 15%. So by 2050, renewable energy 

Figure 4: Renewable energy by fuel and projections to 2050

Source of data: Prepared by the authors based on data from 
(U.S. Energy Information Administration, 2020).
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or clean energy must have a participation of more than 50% of 
total energy (Chen et al., 2019).

2.4. Brazil
Brazil is one of the countries with the highest share of renewable 
energy in its primary energy supply, which is 42% of total energy. 
In the country, changes have arisen from the year 2000 onwards 
that have led to a progressive improvement in energy consumption 
in the country, approximately 40% of investments in the electricity 
sector have been made in renewable energy. This change has 
consistently bet on the production of hydroelectric energy, which 
is one of the most mature in the country and represented 62% 
of electricity generation in 2020. Increasing investment has also 
been made in projects such as solar energy and wind, increasing 
investments by 35% in 2016 on the subject. Until 2020, the share 
of wind and solar energy in primary energy production is 58% 
and 1.7%, respectively. Also, the use of biofuels such as ethanol 
is widely used, being able to make government-permitted ethane-
gasoline blends of up to 27.5% ethanol, and there is the possibility 
of using up to 100% ethanol in vehicles. Brazil also has great 
potential for the production of Biogas, which is estimated to be 
up to 40 million cubic meters per day (Felca et al., 2018). For 
this reason, the government has started to manage alternative 
energy auctions that propose that by 2021 a Biogas production 
plant with capacity for 21MW should be carried out (Wills and 
Westin, 2019).

Some of the policies implemented in Brazil are: Program for 
the Incentive of Alternative Energy Sources (PROINFA for its 
acronym in English) created through law 10438 of April 2020, 
which gives rise to the creation of the program. This program 
expects in its first stage to produce 3,300 MW of renewable energy. 
In stage 2, it is proposed that once the 3,300 MW of renewable 
energy production has been reached, an annual increase of 10% 
of the total production of renewable energy produced that year 
should be increased (International Energy Agency, 2015).

The National Alcohol Program (ProAlcool), created in 1975 thanks 
to the oil crisis, increased the production of ethanol produced 
with sugar cane for use as fuel in road transport. This increased 
ethanol production from 0.9 trillion liters to 27.8 trillion liters, 
also boosting the use of vehicles that can use 100% ethane and 
vehicles that can use both ethanol and mixtures of this as gasoline 
(Pearson and Turner, 2014). The goal for Brazil by 2050 is to 
depend 100% on renewable energy in a better scenario, and in 
its base scenario, the participation of renewable energy including 
hydroelectric would be 80% of total energy production, with 52% 
of hydroelectric energy, 14% of wind energy, 5.4% of photovoltaic 
solar energy and 10% of the energy obtained from biomass, among 
others (Wills and Westin, 2019).

3. TRENDS FOR THE ENERGY 
TRANSITION

In general, the energy transition that takes more force every 
day, and the countries in the world are in favor of this. The most 
common trends are those of progressive changes and independence 

from fossil fuels, but in some cases, not the total breakdown of 
fossil fuels, that is, it is expected that they will continue to be used 
in a very small percentage.

On the contrary, the important burden and responsibility for 
energy supply are seen in the most mature renewable energies, 
which are the ones that have made the most progress so far, such 
as photovoltaic, solar thermal, wind power onshore and offshore. 
Hydropower controversially included as renewable energy also has 
a large percentage in the generation of electrical energy. According 
to data from the International Energy Agency, hydropower is 
one of the most important sources of electricity generation with 
renewable energy worldwide, which has had a constant growth. In 
2000, 2.7 MGWh (millions of giga-Watt hours were generated), 
and in 2017 4.2 MGWh were generated. That is, it had a 161% 
growth, while electricity generation by wind energy began to have 
a noticeable increase from 2000 to 2004. Wind power generation 
in 2004 was 84437 GWh, and in 2017, it was 1.1 GWh, which 
means that its growth was 1335% in just 13 years. Finally, the 
electrical generation resulting from photovoltaic solar energy had 
a notable growth from 2010 onwards, when it was 32,222 GWh, 
and for 2017 it was 443,554 GWh, that is to say, it grew by 1,376% 
in just 7 years.

For its part, the replacement of fossil fuels for the transport sector, 
the trend is mostly to use biogas as a replacement for current 
fuels, the use of electric battery cars are also contemplated but as 
a less viable and more remote option. And another option is the 
use of hydrogen fuel cells as one of the options least considered 
by governments at a general level. Biogas not only seen as a 
fairly mature technology for use in vehicles but also for use in 
power generation turbines. Advances in the use of biogas are quite 
notable, in the European Union the electricity generation obtained 
through biogas and waste is 6,310 GWh, being the highest of 
the four continents analyzed, followed by the United States with 
1,305 GWh, Asia, and Brazil with 2053 GWh and 1027 GWh 
respectively.

As a final look, one of the renewable energy technologies that 
are starting to grow at a slow pace is the use of hydrogen, and 
this promises to be the key complement to other renewable 
technologies. According to the IEA, the capacity of the installed 
hydrogen electrolyzers by 2020 should be 20 MWe for hydrogen-
based on synthetic fuels, 38 MWe for industrial applications, 
and 70 MWe for use in vehicles. 6MWe is also contemplated for 
electrical storage and 6 MWe for mixing in the gas network.

However, to date worldwide, oil consumption has been maintained 
at a not so accelerated but steady rate in the transport sector, which 
consumed 2.7 million ktoe for 2017, the industrial sector consumed 
314,977 ktoe, the residential sector 214757 ktoe, the commercial 
sector 84658 ktoe, the agriculture or forestry sector 107022 ktoe, 
these within the sectors that consumed the most. Being one of the 
most consumed derived products such as Gas/Diesel and motor 
gasoline with approximately 1.2 Mktoe and 1 Mktoe. One of the 
countries that have the most oil production among those mentioned 
in the document is the United States, with a production in 2017 of 
540 683 ktoe, followed by China and Brazil with 191,506 ktoe and 
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133,314 ktoe respectively and the European Union with 64,943 
ktoe (IEA, 2020).

4. CONCLUSIONS

Globally, efforts on climate change and energy transition are taking 
place, and the goals for 2050 are promising. However, it is a long 
way to meet the goals.

In Brazil, currently, more than 50% of the energy basket is led by 
fossil fuels. In 2017, the total primary energy supply, according 
to the IEA, was 110,721 ktoe, with the transportation sector being 
one of the sectors that consumed the most oil 65428 toes. The 
other part of the energy basket is largely occupied by hydroelectric 
generation, which generated 370,906 GWh in 2017. Contrasting 
with the sizes of the country and its dependence mainly on oil and 
hydroelectric energy, which, although it is a renewable source, 
makes other sources of renewables have small participation, in 
addition to their usefulness, they are not sufficient for the stated 
goals to be met.

In the United States, the policies implemented are good. However, 
their political conformation slows down the advance to the new 
laws on energy transition. In addition to having an industry 
strongly dependent on fossil fuels and oil production, this is why its 
forecasts for 2050 do not describe a scenario without the presence 
of fossil fuels or non-renewable energy. This can be seen in the 
total CO2 emissions, which are used as indicators of the energy 
transition. For the year 2017, the emissions were 4896 Mt of CO2, 
which are only 11% <10 years ago.

In the European Union, the issue that slows down progress in 
energy transition issues is the different approaches of the countries 
that make it up. Since not everyone is betting on renewable energy 
technologies. Less than half of 40% of the countries that make up 
the European Union are below 20% of use in renewable energy, 
and only three countries are above 40% in the use of renewable 
energy of final gross consumption.

Another important contribution is that technological progress is 
good, and helps greatly to increase the reliability and viability of 
the use of renewable energy, however, not all responsibility can 
be left to this, but also the policies that are created to support The 
change or transition of fossil fuels to a context of renewable and 
low carbon are necessary, on the contrary, there would be no more 
motivation for technological development than the simple fact but 
not less important than that of climate change.
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