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Abstract 

Background This study aims to explain the policies implemented by the European Union in transitioning to a green 
economy. It examines the period from the adoption of sustainable development within the Union to the present, 
focusing on the EU’s strategies for sustainable development and the green economy.

Main text The study reveals that the European Union has long recognized environmental problems and the impacts 
of climate change, starting from the 1990s. In response to the global crisis in 2008, the EU embraced the opportunity 
to build a dynamic, low-carbon, resource-efficient, knowledge-based, and socially inclusive society. Green invest-
ments were included in the EU’s rescue plan, initiating the green transformation. The study explains the concepts 
of sustainable development, the green economy, and green growth. It discusses how the European Union imple-
mented its green transformation, particularly through the examination of the European Green Deal. Furthermore, it 
explores the developments related to climate change and the green economy within the framework of the European 
2020 strategy.

Conclusions The findings highlight the European Union’s commitment to addressing environmental challenges 
and transitioning to a green economy. Future research should focus on assessing the effectiveness of implemented 
policies and strategies in achieving sustainable development goals. The EU allocated a substantial portion of its 
budget to support green investments, including green incentives during the 2008 financial crisis, and significant 
budgets from member states like Germany and France. The EU has set ambitious targets for reducing greenhouse 
gas emissions, aiming for at least a 40% reduction by 2030 compared to 1990 levels and becoming carbon-neutral 
by 2050. Future research should also explore the social and economic implications of the green transformation, 
including job creation and industry competitiveness, to provide valuable insights for policymakers and researchers. 
This will contribute to enhancing the EU’s green policies and advancing the transition to a sustainable and environ-
mentally conscious economy.
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Background
The Industrial Revolution, which emerged in the eight-
eenth century from a historical perspective, holds an 
important place in terms of the environment. In this 
century, the world population increased significantly, 
and the abundance of natural resources led people to a 
situation where they could not think about it. With the 
increasing production and consumption accompanying 
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the Industrial Revolution, social life began to change, 
cities became crowded as a result of rural–urban migra-
tions, new business lines and sections of society emerged 
[1]. This situation led to an increase in production and 
the rapid satisfaction of human needs. However, the 
changing forms of production and consumption with 
the Industrial Revolution accelerated the emergence of 
environmental problems. Moreover, environmental prob-
lems, which were previously perceived at the local level, 
have now reached global dimensions, and the develop-
ments experienced have led to the spread of the idea of 
nature conservation. Especially in Europe, the increasing 
deforestation activities have led scientists to take action 
to protect nature with the idea that it will pose a danger 
to future generations [2].

While these developments led to the development 
of sustainability thinking, they also contributed to the 
development of the idea of global sustainability among 
many ecological thinkers. One of these thinkers is Rachel 
Carson, who caused a sensation worldwide with her book 
"Silent Spring". In this book, published in 1962, Carson 
drew attention to the negative effects of industrializa-
tion on the environment and emphasized that humanity’s 
intervention in natural life creates environmental prob-
lems. She also argued that the adverse effects of chemi-
cal products on agricultural areas caused many plant and 
animal species to start to become extinct and that the use 
of chemical pesticides would lead to an excessive increase 
in harmful insect species [3].

With the addition of environmental issues and the rise 
in oil and other commodity prices, debates regarding the 
natural limits of economic growth have gained momen-
tum in this period. One concrete example of this is the 
Club of Rome, founded in 1968 to assess problems threat-
ening humanity’s future. Under the leadership of Donella 
H. Meadows, the Club of Rome published the "Limits to 
Growth" report in 1972 [4]. In this report, Meadows et al. 
[5] focused on topics such as the widening gap between 
rich and poor caused by economic growth, the limited 
availability of land and water crucial for food produc-
tion, the complete depletion of many minerals in the next 
century, the environmental pollution caused by increas-
ing energy use through industrialization, and the ongoing 
effects of the use of non-renewable resources on eco-
nomic development.

By the 1980s, the negative consequences of environ-
mental issues on human development and well-being had 
become apparent, and this played a significant role in the 
development of sustainable development and its trans-
formation into a fundamental objective [6]. Sachs [7] has 
highlighted the environmental crisis faced by our planet, 
the massive world economy that has created it, and 
the threat that the crisis poses to billions of people and 

species. Thus, the concept of sustainability has evolved in 
light of all these issues and has given way to sustainable 
development.

Sustainable development, green economy, 
and green growth
Sustainable development
Sustainable development has been defined in various 
ways throughout history. The most commonly used 
definition is found in the report "Our Common Future", 
published in 1987 by the World Commission on Environ-
ment and Development [8]. This report, which has played 
an important role in the development and global-level 
discussion of sustainable development, defines sustain-
able development as "meeting the needs of the present 
without compromising the ability of future generations 
to meet their own needs." This definition emphasizes two 
fundamental principles. The first is the prioritization of 
meeting the basic needs of the poor, while the second 
highlights the need to maintain the ability of the environ-
ment to meet both present and future needs through the 
use of technology and social organization [8]. This limi-
tation idea of sustainability highlights intergenerational 
interaction, emphasizing that equity is a fundamental 
principle. The term "basic needs" includes the combina-
tion of a healthy environment, a just society, and a func-
tioning economy [9], while the need for global justice is 
emphasized to integrate intergenerational justice [10].

Green economy and green growth
The green economy and green growth are often men-
tioned as key elements of sustainable development. The 
green economy refers to an economic system that con-
siders environmental sustainability and social welfare, 
while green growth refers to economic growth that is 
both environmentally sustainable and socially inclusive. 
Both concepts aim to promote a shift towards more sus-
tainable production and consumption patterns, while 
also considering social equity and environmental sustain-
ability. The implementation of green economy and green 
growth policies can contribute to achieving sustainable 
development goals, while also creating new job opportu-
nities and improving the well-being of society [11].

The fulfillment of basic needs presents us with the 
challenge of achieving full growth potential. However, 
achieving full growth potential can endanger sustainabil-
ity by bringing about environmental problems. What is 
intended to be conveyed here is that economic growth 
alone is not sufficient, and there is a need for sustainable 
economic growth. With sustainable development, the 
productive potential of societies can be increased, and 
basic human needs can be met by providing equal oppor-
tunities for everyone [12]. Therefore, it is not possible to 



Page 3 of 18Mentes  Energy, Sustainability and Society           (2023) 13:32  

talk only about sustainable development from an eco-
nomic perspective. Sustainable development encom-
passes environmental, economic, and social dimensions. 
One of the most important issues it emphasizes is pov-
erty. In this sense, it has adopted the reduction of poverty 
as a primary goal by reducing the depletion of resources, 
environmental and cultural damage, and social instability 
[13].

Green Economy has been one of the important devel-
opments in the world since the 1970s, considering the 
environmental issues and developments that have been 
taking place globally. The internalization of environ-
mental externalities and the polluter-pays principle have 
been proposed as solutions to environmental problems 
within the framework of sustainability, which brought 
about an environmentally conscious and green perspec-
tive to capitalism [14]. Puppim de Oliviera [15] states 
that the polluter-pays principle has paved the way for the 
sparks of green economy thinking, bringing sustainable 
development to further levels [15]. As a concept, Green 
Economy first appeared in the "Green Economy Plan" 
report prepared for the UK government by Pearce et al. 
[16–18]. The report was presented to measure progress 
in sustainable development and evaluate policies, but it 
did not refer to green economy in general. Therefore, it 
can be said that the concept of green economy is used to 
give a green perspective to the economy [17, 19]. The fact 
that the concept of green economy is new and there is no 
agreed definition yet, creates some difficulties in under-
standing the concept. Especially when used with the 
concept of green growth, it appears as complementary 
concepts to each other, but different from sustainable 
development. United Nations Environment Programme 
[11] refers to a green economy that reduces environ-
mental risks and ecological scarcities, enhances human 
well-being, and is based on social equity. Therefore, green 
economy is defined as a low-carbon, resource-efficient, 
and socially inclusive economy (United Nations Environ-
ment Programme [11]).

In a green economy, as in sustainable development, 
environmental, social, and economic inclusivity must be 
ensured. Therefore, green economy policies should prior-
itize human well-being and social equity, as well as the 
rational use of natural and human resources, and be cen-
tral to economic development [United Nations Environ-
ment Management Group (UNEMG) [20]. In short, the 
integration of green policies should consider the three 
dimensions of sustainable development.

Green growth
Green growth is a strategy aimed at promoting the 
green economy and changing the growth paradigm 
while addressing all three dimensions of sustainable 

development. Since its emergence, it has aimed to achieve 
sustainable growth. The concept was first introduced as a 
term in the Fifth Ministerial Conference on Environment 
and Development held in Seoul in March 2005. At this 
conference, attended by 52 governments and stakehold-
ers from Asia and the Pacific, the necessity of a green 
growth policy beyond sustainable development was put 
forward [17, 21].

The development of green growth as a strategy 
occurred in 2008. This was due to the inadequacy of 
countries’ economic policies to emerge from the global 
crisis, in terms of the consequences it revealed after the 
crisis. As a result of the crisis, it was understood that 
there was no single key to recovering, and the fuel and 
financial sectors were affected negatively. While these 
developments were taking place, the necessity of bringing 
a green perspective to the economy emerged, and coun-
tries began to implement green policies. In particular, 
the United Nations Environment Programme [11] and 
the Organization for Economic Co-operation and Devel-
opment [OECD] conducted studies on different growth 
and economic strategies. This led to the emergence of 
the concepts of green economy and green growth, while 
giving sustainable development a different dimension. 
The most widely accepted definition of green growth, 
made by the OECD, describes it as a system that encour-
ages economic growth and innovation while ensuring 
that natural assets and environmental services continue 
to preserve human well-being [22]. Green growth is 
a growth paradigm aimed at preventing environmen-
tal problems, identifying new economic development 
areas, and employment opportunities. At the same time, 
it argues against other growth models and suggests that 
economic growth should be addressed with a green pol-
icy [23]. Kasztelan [19] argues that the concepts of green 
economy and green growth essentially seek to identify 
ways to improve the results of existing economic activi-
ties by considering the efficiency of resource and energy 
from a technological advancement perspective, consider-
ing climate problems and decreases in natural resources 
[19].

The green transformation of the European Union 
and the European Green Deal
The crisis that began in 2008 as a result of the problems 
in the housing market in the United States [US] affected 
many countries, including the US, the United King-
dom, and the European Union [EU]. The global growth 
rates decreased, the world trade volume decreased, 
unemployment and public debt increased, and heavy 
pressures were imposed on poor people. The destruc-
tive effects of the crisis were felt not only economically, 
but also socially and environmentally, deeply affecting 
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countries. Following the crisis, countries turned to green 
policies and incentives, preparing comprehensive stud-
ies for achieving economic growth without harming the 
environment or with less harm. In this sense, the EU has 
based its future strategies on sustainable development 
and green economy, taking lessons from the crisis.

Developments prior to the crisis on the path 
towards the green transformation
One of the causes of climate change is greenhouse gases. 
These gases, which increase due to natural processes and 
human activities, cause an increase in temperatures by 
causing the greenhouse effect. Therefore, it is necessary 
to reduce these emissions and to carry out human activi-
ties without harming the environment for the future of 
the planet. The EU has focused on reducing these gases 
since the 1990s, and after the global crisis, it aimed to 
build a carbon-free and sustainable economic model 
while giving place to green incentives. The Rio Con-
ference organized by the United Nations in 1992 is an 
important conference for taking sustainable development 
to further levels and combating climate change glob-
ally. The "Framework Convention on Climate Change" 
adopted at this conference led to the declaration of the 
Kyoto Protocol in 1997 [24], aiming to reduce green-
house gas emissions and eliminate the negative effects of 
climate change. The Kyoto Protocol includes a 5% reduc-
tion in greenhouse gas emissions between 2008 and 2012 
compared to the 1990s in developed countries. The pro-
tocol, which came into effect in 2005, was adopted by the 
EU in 1997. Under the Kyoto Protocol, the EU pledged 
to reduce greenhouse gas emissions by 8% for the period 
2008–2012 [24].

At the European Council held in Helsinki in 1999, 
it was argued that it was necessary to develop a long-
term strategy that would regulate and unify sustain-
able development policies in economic, social, and 
environmental terms across Europe. In this regard, the 
European Commission called on to prepare a proposal 
for these goals at the European Council to be held in 
June 2001 [25]. By the year 2000, the European Coun-
cil had met again in Portugal with the participation of 
the leaders of the 15 member countries. At this meet-
ing, it was suggested that growth and employment rates 
should be focused on in order to support the social 
cohesion and environmental sustainability of the EU. 
The aim was to establish a sustainable economic growth 
that does not neglect good jobs, social cohesion, and 
the environment within the EU in the coming decade 
[26]. These goals were accepted within the framework 
of the plan called the Lisbon Strategy, which aimed to 
improve the economic and social structure of the EU. 
However, this strategy, which was primarily adopted for 

the development of the EU in economic terms, contains 
some deficiencies in terms of climate and sustainable 
development goals.

In May 2001, the European Commission adopted a doc-
ument entitled "European Union Sustainable Develop-
ment Strategy". In this document, goals were established 
that included climate change, biodiversity conservation, 
and coordinated implementation of environmental and 
health policies, as well as dangerous chemical substances. 
Subsequently, a proposal titled "A Sustainable Europe for 
a Better World: A European Union Strategy for Sustain-
able Development" was presented by the Commission at 
the Gothenburg Summit on June 15–16, which aimed to 
determine the EU’s sustainable development strategy and 
expand the Lisbon Strategy to cover climate change and 
environmental issues [27, 28]. The Gothenburg Summit 
has thus directed the initiation and creation of the EU’s 
first sustainable development strategy and policies. In 
addition, the following targets have been added to the 
Lisbon Strategy in line with the decisions made at Goth-
enburg [26]:

 (i) Progress in achieving the targets set out in the 
Kyoto Protocol [24] by addressing the problem of 
climate change;

 (ii) Obtaining 12% of primary energy consumption and 
22% of final electricity consumption from renew-
able sources;

 (iii) Determining the social and environmental costs of 
increasing traffic, noise, crowds, and pollution and 
addressing these issues;

 (iv) Strengthening transport infrastructure and devel-
oping a regulatory framework for the taxation sys-
tem;

 (v) Ensuring the sustainable use of natural resources 
and waste levels;

 (vi) Designing a taxation directive in the energy sector 
and adopting environmental action programs.

Several studies and commentaries have discussed dif-
ferent opinions and observations regarding the European 
Green Deal. For instance, a report by the European Court 
of Auditors highlighted the need for effective monitor-
ing and evaluation of the Green Deal’s implementation to 
ensure its success and impact. It emphasized the impor-
tance of addressing potential obstacles such as inade-
quate funding, bureaucratic complexities, and conflicting 
policy objectives within the EU [29].

Furthermore, academic research and expert opin-
ions have discussed potential obstacles and criticisms 
related to the achievement of sustainable development 
goals in the EU. Some of these challenges include the 
need for stronger policy coherence, addressing regional 
disparities, managing the transition in energy-intensive 
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industries, and ensuring a just and inclusive green transi-
tion that considers social and economic aspects [30].

In order to achieve the targets, it committed to under 
the Kyoto Protocol on climate change, the EU decided 
to establish the Emissions Trading System [ETS] with 
Directive 2003/87/EC in 2003. The ETS, implemented in 
2005, involves the buying and selling of emission cred-
its allocated to businesses, thus enabling the economi-
cally efficient reduction or limitation of greenhouse gas 
emissions. The ETS has been developed for four peri-
ods, covering 2005–2007, 2008–2012, 2013–2020, and 
2021–2030, respectively. During the first period of the 
ETS, particularly high carbon dioxide emitting industries 
such as energy and heat production and some energy-
intensive facilities were selected, with a total of 10,500 
facilities included in the ETS for the EU-27. The system 
was extended to include aviation emissions between 
2008 and 2012, and Iceland, Liechtenstein, and Norway 
were included in the system, which would cover a total 
of 11,500 facilities. The EU aims to expand its emission 
targets for future years within the scope of the ETS. 
Thus, in the third period of the ETS, covering the years 
2013–2020, with the condition that developed countries 
also commit to it, the EU set its 2020 emission reduction 
target to be 21% less than the levels in 2005 for the areas 
covered by the ETS. In addition to the ETS, the Effort 
Sharing Decision [ESD] has been presented to share the 
responsibility for emission reductions among countries 
in areas not covered by the ETS.

Several observations can be made regarding the attain-
ment of these goals. Firstly, the EU has made significant 
strides in areas such as renewable energy production 
and energy efficiency. According to Eurostat, the share of 
renewable energy in the EU’s gross final energy consump-
tion increased from 8.5% in 2004 to 19.7% in 2019. Addi-
tionally, energy consumption per capita has decreased 
over the years, reflecting improved energy efficiency 
practices [31].

The EU has made progress in reducing greenhouse gas 
emissions. From 1990 to 2019, the EU managed to reduce 
its total greenhouse gas emissions by 24%, as reported by 
the European Environment Agency. These achievements 
indicate a positive trajectory towards the goals of sustain-
able development.

In 2005, the Council of Europe began working on 
identifying principles that are important for achiev-
ing sustainable development. These principles include 
the promotion of social cohesion and the creation of a 
competitive and eco-efficient union that protects and 
improves environmental quality, while fostering eco-
nomic development and ensuring its global implica-
tions. In this context, a revised sustainable development 
strategy was adopted by the European Commission in 

June 2006 [77]. The EU sustainable development strat-
egy is primarily based on the creation of environmentally 
sustainable societies that efficiently use resources and 
manage resource utilization well, leading to long-term 
improvements in quality of life. To this end, seven pri-
ority objectives have been identified: combating climate 
change, achieving sustainable production and consump-
tion, providing sustainable transportation, conserv-
ing and managing natural resources, protecting public 
health, eliminating demographic, social inclusion, and 
migration-related issues, combating global poverty, and 
promoting sustainable development [10].

In 2007, a new report was published by the European 
Commission to observe progress made towards the prin-
ciples identified in the Sustainable Development Strategy. 
According to the report, while progress has been made in 
the identified areas, the targets have not been achieved to 
a significant extent [32]. Subsequently, in mid-2008, the 
crisis that emerged in the United States deeply affected 
the economies of member countries and macroeconomic 
indicators deteriorated. In response, countries directed 
their policies towards finding a solution to the crisis and 
implemented incentive programs for the recovery of their 
financial systems.

The EU, deeply affected by the crisis, launched the 
Economic Recovery Plan in November 2008 to stimu-
late demand, rebuild the shattered confidence, and pro-
mote employment. Along with this plan, it also provided 
smart investment proposals for skills and technologies 
to enhance long-term economic growth and sustainable 
prosperity [33]. In this sense, considering not only the 
economic but also the environmental and social dimen-
sions of the crisis, policies, and actions for the future of 
the EU for 2009–2010 were aimed at. While the Eco-
nomic Development Plan consisted mainly of adopting 
fiscal policies, emphasis was also placed on innovation 
and greening of EU investments, and four main objec-
tives were identified. These objectives were to: (i) revive 
declining demand and increase consumer confidence 
post-crisis; (ii) prevent the impact of economic conse-
quences, particularly on the poor, and revitalize the labor 
market; (iii) reduce structural unemployment, promote 
innovation and create a knowledge economy; and (iv) 
accelerate the transition to a low-carbon economy [33]. 
The European Commission has identified these goals to 
increase demand and achieve them quickly, and has allo-
cated approximately 1.5% of the EU’s GDP, or about €200 
billion, to the budget [33–35]. 13.2% of the designated 
budget of €200 billion was allocated to green invest-
ments. Within this ratio, 75% of green investments were 
allocated to energy efficiency in buildings, 20% to rail-
ways, and 5% to vehicles [36]. The plan emphasized the 
importance of energy efficiency in buildings and the need 
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for EU institutions and member states to work together 
to achieve it and increase green products. More than 
two-thirds of the portion allocated to climate change in 
the €200 billion stimulus package was allocated to energy 
efficiency. Accordingly, the most significant investments 
were made for the development of energy-efficient build-
ings, while investments in grids and low-carbon vehicles 
also played an important role. Figure 1 shows the distri-
bution of green incentive spending.

Czech Republic has allocated 900 million euros of the 
2.7-billion-euro renewable energy railway and Low Car-
bon Vehicles package to green incentives. Despite being 
significantly affected by the crisis, Belgium has allocated 
170 million euros to green incentives. Estonia has allo-
cated approximately 248 million euros, Portugal 305 mil-
lion euros, and Slovakia approximately 166 million euros 
to green incentives. The United Kingdom, which left the 
EU in 2020, is also among the countries allocating a sig-
nificant share of green incentives. As part of its rescue 
plan set for the years 2009–2010, which had a total size 
of 25.3 billion pounds, the UK has allocated 1.31 billion 
pounds to green investments [37]. France and Germany 
are seen to allocate the most funds for green incentives 
among member countries. Germany has announced two 
incentive packages in November 2008 and January 2009. 
The packages, totaling 80 billion euros, represent 1.5% 
of GDP for 2009 and 2% of GDP for 2010. This package, 
prepared by Germany, is the largest economic recovery 
program against the crisis among member countries 
[34]. The proportion of green investments in the package 
was realized as 13.3% [37], and resources were primarily 

allocated for energy efficiency works. France has also 
announced an economic recovery package for the years 
2009–2010. The package, consisting of 26 billion euros, 
which corresponds to 1.3% of gross domestic product 
for 2009. Of the 26-billion-euro budget, 11 billion euros 
were allocated for increasing commercial liquidity flows, 
another 11 billion euros were allocated for direct gov-
ernment investments, and the remaining 4 billion euros 
were allocated to public companies for increasing railway 
infrastructure, postal services, and energy services [34].

Developments after the crisis
Following the global crisis, the need for a more com-
prehensive strategy by the EU on climate change and 
environmental issues has emerged. In this sense, a new 
strategy was launched by the European Commission in 
2010, which will replace the Lisbon Strategy. The strat-
egy, named "Europe 2020," focuses on reducing the nega-
tive effects of the crisis and reducing climate change and 
environmental issues. Additionally, it establishes a vision 
of achieving smart, sustainable, and inclusive growth. 
The 20/20/20 Strategy, also known as this strategy, aims 
to develop a knowledge- and innovation-based economy 
with smart growth, promote a greener and more compet-
itive economy by sustainable growth that uses resources 
efficiently, and encourage social and regional cohesion 
with inclusive growth [38:3]. Within the scope of the 
Europe 2020 Strategy, three main targets related to cli-
mate change and the environment have been identified. 
These targets are reducing greenhouse gas emissions by 
20% compared to 1990, increase the share of renewable 
energy sources in total energy consumption by 20%, and 
increase energy efficiency by 20% [38]. Although the tar-
gets have been set until 2020, the Union has started to 
create its goals for after 2020. This is evidenced by the 
fact that other targets, except for those set under the ETS, 
have been created for 2020. Therefore, work is needed to 
determine the Union’s post-2020 targets and how they 
will be established. For this reason, the European Com-
mission has set out to establish the 2030 strategy to cre-
ate climate and energy policies. In 2013, the Commission 
published a Green Paper entitled "2030 Framework for 
Climate and Energy Policies" [39]. After the publication of 
the Green Paper, the Commission proposed a framework 
for climate and energy for 2030 on January 22, 2014 [39]. 
This framework creates new opportunities for affordable 
energy for consumers, growth, and employment to cre-
ate a low-carbon economy. This situation leads to ensur-
ing energy supply security and reducing energy imports. 
With this aim, the Union has put forward a policy frame-
work for 2030 [40]. This policy framework was adopted 
by 28 member states on October 24, 2014. Accordingly, 
the main targets for reducing greenhouse gas emissions, Fig. 1 Green stimulus spending in the EU. Source: [36:15]
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increasing renewable energy use and energy efficiency 
have been identified. It is aimed to reduce greenhouse 
gas emissions by 40% by 2030 compared to 1990, increase 
the use of renewable energy and energy efficiency to 27% 
[41]. Furthermore, emphasizing the importance of ETS 
in the transition to a low-carbon economy, the goal of 
establishing a carbon market to create a Market Stability 
Reserve in 2021 has been put forward [40].

Similarly, the Union has established its vision for what 
it wants to achieve by 2050 with the 7th Environmental 
Action Program published in 2014. Covering the years 
2014–2020, this program represents a vision for a low-
carbon, green, and circular economy with the slogan 
"Living Well, Within the Limits of Our Planet" [42]. These 
goals set by the EU are significant developments in pro-
viding global crisis and reducing dependency on energy. 
Moreover, the 2020 goals have played a crucial role in 
maintaining economic growth and sustaining employ-
ment for approximately 4.2 million people in various 
industries after the crisis [40]. The most cost-effective 
way to increase energy security and reduce greenhouse 
gases and other pollutants is to increase energy effi-
ciency. In this sense, the Union focuses on increasing 
energy efficiency, aiming to reduce costs and create new 
job opportunities in line with its objectives [43]. Addi-
tionally, the Union, which desires the signing of a global 
climate agreement, concretely expressed its desire at the 
"21st Conference of the Parties to the United Nations 
Framework Convention on Climate Change" held in Paris 
in 2015 [44]. This conference, also known as COP 21, was 
one of the most important conferences of that period in 
terms of determining global climate goals and creating 
binding obligations for countries. It paved the way for the 
establishment of a global framework on climate change 
after 2020, leading to an agreement between countries, 
and the "Paris Agreement" was adopted at the conference. 
The EU played a leading role in addressing the funda-
mental problems of climate change and in the emergence 
of global responses in line with the Paris Agreement [45]. 
On April 22, 2016, the EU signed the Paris Agreement 
and approved it on October 5 of the same year [27].

Since the signing of the Paris Agreement in 2016, the 
EU has been working on long-term strategies to reduce 
greenhouse gas emissions and has developed a plan 
called the "European Green Deal" [EGD] on December 
11, 2019, which sets out its long-term goals and road-
map for addressing environmental and climate change 
issues in all policy areas [46]. The announcement of the 
EGD by the EU coincided with the emergence of the 
Covid-19 pandemic, which began in late 2019 in Wuhan 
province, China. The pandemic had a significant nega-
tive impact on food, health, and the economy in many 
countries in 2020. Countries began working on solutions 

to the problems caused by the pandemic and like in the 
2008 crisis, introduced economic recovery packages. The 
EU prepared a Recovery Plan to reduce the social and 
economic impacts of the pandemic in its member states. 
The EGD is seen as a means for the EU to resist current 
and future crises, such as Covid-19, by carbon-neutraliz-
ing the economy by 2050. The 2008 crisis demonstrated 
that crises have multiple dimensions, and solving them 
with unilateral economic policies is no longer feasible. 
Therefore, the EU believes that the EGD is essential not 
only for addressing the ecological imbalance but also for 
recovering from the effects of Covid-19. As such, the EU 
announced that it would use one-third of the investments 
in its €1.8 trillion recovery package and its 7-year budget 
to finance the EGD [47].

The European Green Deal [EGD] aims to transform the 
EU economy with the ultimate goal of creating a sustain-
able future. It encompasses various elements, as shown in 
Fig. 2.

This new growth strategy necessitates the integration of 
environmental, productivity, stability, and equity dimen-
sions at the center of policies and actions by prioritizing 
sustainability. The EGD seeks to achieve a carbon-neutral 
continent by 2050 and ensure that the benefits arising 
from this transition are enjoyed by all. Furthermore, the 
EGD aims to develop new technologies and sustainable 
solutions to position Europe at the forefront of economic 
growth and leadership in the digital world [48].

To achieve the identified environmental and climate 
goals, the Commission believes that effective carbon pric-
ing is necessary throughout the economy [49, 50]. This 
necessitates the introduction of new taxes and non-tariff 
barriers on trade through the Carbon Border Adjustment 
Mechanism [CBAM] system, aimed at reducing carbon 
leakage. The Commission is working towards establishing 
this system, and through the Green Taxonomy Mecha-
nism, aims to identify investments for climate goals and 
inject climate finance into these investments [46].

In addition, financing and the creation of mechanisms 
that address all sectors are necessary to achieve the goals 
set within the scope of the European Green Deal [EGD]. 
Therefore, it is important to determine financing and 
use the budget effectively. The EU has announced that it 
will allocate a portion of its current budget for the EGD 
and will present the Sustainable Europe Investment Plan 
for areas that require additional financing. Additionally, 
the European Investment Fund [InvestEU] program has 
emphasized that a portion of the allocated budget will be 
used for green investments. [51]. Figure 3 shows the Sus-
tainable Europe Investment Plan, which aims to provide a 
framework that facilitates and encourages public and pri-
vate investments necessary for a climate-neutral, green, 
competitive, and inclusive economy by triggering EU 
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Fig. 2 The figure illustrates the various elements of the Green Deal. Source: [47]

Fig. 3 Sustainable European investment plan finance mechanism. Source: [53]
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funds. The plan is based on three dimensions, which are 
financing, enabling, and implementation support [52].

 (i) The aim is to mobilize sustainable investments 
worth at least 1 trillion euros within the next 
10 years for financing.

 (ii) The plan aims to facilitate sustainable investments 
by encouraging public and private sector invest-
ments through activation.

 (iii) The objective of implementation support is to 
encourage public officials and project supporters in 
planning, designing, and executing sustainable pro-
jects.

2020 targets and achievements
The European 2020 strategy was primarily established 
around three objectives: a 20% reduction in greenhouse 
gas emissions by 2020 compared to 1990 levels, a 20% 
increase in energy from renewable sources, and a 20% 
increase in energy efficiency.

Approximately 55% of greenhouse gas emissions in the 
EU are generated from activities in the transportation, 
construction, agriculture, and waste sectors. The remain-
ing 45% of emissions are mainly caused by energy power 
plants and industrial facilities. ESDs were established for 
the 55% sector responsible for greenhouse gas emissions. 
As a result, member states have established their own 
national emission targets and committed to adhering to 
them. This is expected to result in a 10% reduction in 
emissions by 2020. In addition, more than 11,000 facili-
ties responsible for 45% of greenhouse gas emissions have 
been included in the ETS. Under the ETS, companies are 
allowed to buy and sell emission permits. If a company 
emits more than the amount allowed by its permit, it will 
be penalized, whereas if it emits less, it can sell its excess 
permits to another country. Through the establishment of 
the ETS, incentives are provided to companies to reduce 
total emissions values and invest in low-carbon technolo-
gies by setting a monetary value on carbon [54].

The 2005 emissions were taken into consideration in 
the determination of the ESD and ETS. In this regard, if 
greenhouse gas emissions under the ETS are reduced by 
21% and emissions under the ESD are reduced by 10%, 
the 20% target can be achieved. Table  1 illustrates the 
variation of the 20% target for greenhouse gas emissions 
reduction by year.

According to Table 1, greenhouse gas emissions for the 
EU-27 have been decreasing since 2010. By 2013, the 20% 
reduction target had been achieved. By 2015, emissions 
had decreased in all sectors except for the refrigeration 
and cooling industries. The highest reduction was seen 
in the industrial and energy supply sectors [54]. After 
2015, the decrease continued and by 2018, greenhouse 

gas emissions had decreased by approximately 22% com-
pared to 1990 levels. This indicates that the targets set for 
2020 were achieved and is also important for the targets 
set for 2030 and 2050. According to a report published 
by the EEA in 2020, emissions within the scope of ETS 
for the EU-27 could decrease by 33% by 2030. Similarly, 
emissions within the scope of ESD are estimated to 
decrease by 18% by 2030. This suggests that with planned 
policies and measures, there could be a 41% reduction in 
emissions by 2030 [56].

Another target set under the 2020 strategy is to 
increase the share of renewable energy sources in total 
energy consumption by 20%. Member states have set 
their own national plans and targets to achieve this 
goal. For example, Germany has set its target for 2020 
at 18% from renewable sources, Austria at 34%, Spain at 
20%, and France at 23%. When countries are examined 
in terms of their targets, the highest targets are shared 
among Denmark, Sweden, Finland, Austria, and Lat-
via. Table  2 shows the targets and achievements set by 
countries.

Since 2011, it has been observed that the target set 
has been approached every year. By 2019, the target was 
achieved with 19%, and as of 2020, the target was realized 
with 22%. According to the EEA [58], 22% of the energy 
consumed in 2021 was provided from renewable sources, 
which is at the same level as in 2020. The increase in 
electricity production from solar energy contributed to 
this rate. However, the negative developments experi-
enced after Covid-19 have caused a decrease in the rate 
of increase. In this regard, the long-term expectations for 
renewable energy may be negatively affected, and the tar-
get of 32% set for 2030 may not be achieved [58].

The European Union has implemented various meas-
ures to decrease the level of carbon emissions from fos-
sil fuels and promote the transition to cleaner energy 
sources. Here are a few key initiatives:

• Renewable Energy Directive: The EU has set renew-
able energy targets and implemented the Renew-
able Energy Directive. This directive sets binding tar-
gets for each member state to increase the share of 
renewable energy in their energy consumption. The 
objective is to reach a renewable energy share of at 
least 32% by 2030 [59].

• Emission Trading System (EU ETS): The EU ETS is 
the world’s largest carbon market and a key instru-
ment to reduce carbon emissions. It puts a price on 
carbon and establishes a cap on the total amount of 
greenhouse gas emissions allowed from sectors such 
as power generation, industry, and aviation. The cap 
is gradually reduced over time, encouraging emission 
reductions [60].



Page 10 of 18Mentes  Energy, Sustainability and Society           (2023) 13:32 

• Effort Sharing Regulation: The Effort Sharing Regu-
lation sets binding national targets for sectors not 
covered by the EU ETS, including transportation, 
buildings, agriculture, and waste. It ensures that each 
member state contributes to the overall EU target 
of reducing emissions by 30% by 2030 compared to 
2005 levels [61].

• Clean Energy Package: The Clean Energy Package, 
adopted in 2018, introduces a range of measures to 
support the clean energy transition. It includes pro-
visions for energy efficiency improvements, the 
deployment of renewable energy, and the integration 
of renewable energy sources into the electricity grid 
[62].

Another important goal that the EU has considered 
regarding climate change is to increase energy efficiency 
by 20%, which also means reducing energy consumption 
by 20%. In this context, the Energy Efficiency Directive 

No. 2012/27/EU was adopted and came into force in 
2012. The target includes primary energy consumption 
and final energy consumption. In order to reach the tar-
get in 2020, primary energy consumption should not 
exceed 1483 Mtoe, and final energy consumption should 
not exceed 1086 Mtoe. Tables 3 and 4 show the changes 
in primary and final energy consumption in EU countries 
by year [63].

When examining AB27, it is observed that primary 
energy consumption decreased until 2015 but increased 
between 2016 and 2018. This increase gave way to a 
decrease in 2019, and it is seen that the target set was 
achieved, and energy consumption decreased in 2020. 
In 2018, the transportation and industry sectors experi-
enced the highest increase in energy consumption, while 
energy consumption in the housing and services sectors 
decreased. The share of sectors in final energy consump-
tion showed a distribution among the sectors of 34% 
transportation, 25% industry, 25% housing, 13% services, 

Table 1 Greenhouse gas emission values: 2009–2020 [%]

Source: [55]

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

European Union Goal (27 
countries from 2020)

84.4 82.1 80.4 78.5 76.0 77.3 77.6 79.5 77.6 74.6 66.7

Belgium 94.2 87.3 85.1 84.6 80.9 84.0 83.0 83.1 83.8 83.1 75.2

Bulgaria 58.5 69.2 63.7 60.1 62.6 67.4 62.7 66.8 62.9 61.9 49.3

Czech Republic 70.6 69.6 67.4 65.0 63.9 64.6 65.8 67.3 69.3 69.8 66.4

Denmark 86.1 79.1 72.7 74.4 70.3 65.7 69.8 66.9 69.2 63.3 57.5

Germany 73.8 71.7 71.5 73.1 70.0 70.4 70.7 69.7 67.2 63.6 57.1

Estonia 44.3 44.3 44.9 53.6 52.7 43.3 47.9 53.6 50.9 39.1 34.8

Ireland 116.9 108.4 108.2 109.4 108.4 114.0 116.5 119.0 117.6 113.7 106.8

Greece 113.7 110.9 107.5 99.7 98.2 91.1 88.1 92.3 88.8 83.4 69.6

Spain 129.1 129.4 127.2 117.4 117.6 121.3 117.5 123.0 121.1 114.3 94.9

France 91.8 87.3 87.0 86.5 81.8 83.4 85.3 87.6 84.6 83.5 73.2

Croatia 82.3 86.2 81.1 73.7 71.3 74.3 75.5 81.2 76.1 76.6 71.8

Italy 93.2 92.4 90.4 80.6 76.4 78.4 78.7 81.6 78.0 75.0 67.7

Cyprus 166.9 161.5 152.4 139.2 145.4 145.8 161.7 160.8 159.3 159.8 147.6

Latvia 74.5 65.8 54.7 63.3 90.1 81.3 68.2 58.4 80.6 66.5 81.6

Lithuania 24.5 25.6 26.8 25.4 27.5 29.7 31.6 33.6 33.2 36.1 35.0

Luxembourg 101.1 98.3 95.0 89.7 87.5 85.4 84.0 87.9 92.4 92.4 78.1

Hungary 67.6 66.1 61.6 59.3 58.6 61.2 63.3 65.4 66.3 65.6 61.1

Malta 116.5 116.6 123.0 111.8 112.6 88.9 79.9 88.0 90.1 95.0 83.2

Netherlands 98.4 92.4 90.4 90.5 87.2 90.6 90.9 89.6 87.5 84.8 75.6

Austria 122.6 119.0 115.8 117.8 112.8 116.6 118.6 120.9 115.9 119.0 109.1

Poland 84.9 83.5 81.8 80.3 79.2 80.7 81.5 84.6 84.6 83.7 79.9

Portugal 102.4 98.2 97.3 96.3 93.1 101.5 105.7 138.8 105.6 98.3 85.5

Romania 42.7 45.6 43.6 38.3 36.7 37.1 35.6 38.2 39.6 38.6 34.6

Slovenia 131.1 85.9 78.0 61.8 59.7 54.4 52.8 52.8 53.2 53.8 55.7

Finland 94.7 81.5 67.5 79.0 67.5 65.1 71.9 69.7 87.1 71.1 53.4

Sweden 65.8 54.3 44.9 46.4 41.7 49.3 48.0 58.4 56.5 46.3 20.6

United Kingdom 78.0 72.6 74.5 72.8 67.9 65.9 62.9 61.8 60.9 59.0 51.1
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and 3% agriculture, fisheries, and forestry in the same 
year [65]. The decrease in production due to the Covid-
19 pandemic that started in 2019 had a positive impact 
on the 2020 data. The pandemic brought about many 
changes, such as border closures, suspension of produc-
tion, and implementation of remote work, in many coun-
tries. Therefore, energy consumption decreased in most 
countries.

Looking at the 2020 data, it can be seen that the EU 
has achieved the goals set. These data, which are quite 
important in terms of the 2030 and 2050 goals, support 
the EU’s desire and efforts to be a global leader in green 
economy. However, global developments in recent years 
have brought about some problems both in the EU and 
in other countries. In particular, the war that started 
between Russia and Ukraine in 2022 brought the energy 
issue to the agenda. Because the EU imports more than 
half of the energy used. This situation highlights energy 

supply security and global developments affect energy 
imports.

The EU’s production of energy from renewable sources 
reduces its dependence on foreign sources and prevents 
other countries from using energy as an economic and 
political tool [66]. However, it is observed that the war 
between Russia and Ukraine has turned the EU’s energy 
imports into a global energy crisis. As Russia increased 
energy prices and made cuts in energy, member countries 
started energy storage studies and energy-saving studies 
were carried out. Considering the EU’s need for Russian 
gas, the increasing costs bring economic problems and 
make it difficult for the EU to implement its green econ-
omy goals.

AB’s "REPowerEU" plan aims to end the use of Russian 
fossil fuels by 2030 in response to the energy crisis, with 
the goal of ensuring a smooth transition to green energy. 
The plan is based on three main objectives: to promote 

Table 2 Share of energy from renewable sources: 2012–2020 [%]

Source: [57]

Country 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Target

European Union Goal (27 
countries from 2020)

14,547 16,002 16,660 17,417 17,821 17,980 18,412 19,096 19,885 22,090 –

Belgium 6302 7086 7671 8038 8060 8744 9136 9472 9929 13,000 13

Bulgaria 14,152 15,837 18,898 18,050 18,261 18,760 18,695 20,581 21,546 23,319 16

Czech Republic 10,945 12,814 13,927 15,074 15,070 14,926 14,799 15,140 16,239 17,303 13

Denmark 23,389 25,465 27,173 29,310 30,469 31,715 34,387 35,160 37,020 31,681 30

Germany 12,470 13,549 13,760 14,385 14,906 14,889 15,476 16,660 17,266 19,312 18

Estonia 25,515 25,586 25,356 26,130 28,987 29,232 29,538 29,970 31,730 30,069 25

Ireland 6605 7029 7521 8516 9083 9189 10,520 10,942 11,979 16,160 16

Greece 11,153 13,741 15,326 15,683 15,690 15,391 17,300 18,001 19,633 21,749 18

Spain 13,176 14,239 15,081 15,880 16,221 17,015 17,118 17,023 17,852 21,220 20

France 10,813 13,239 13,880 14,362 14,803 15,451 15,847 16,384 17,174 19,109 23

Croatia 25,389 26,757 28,040 27,817 28,969 28,266 27,280 28,047 28,466 31,023 20

Italy 12,881 15,441 16,741 17,082 17,526 17,415 18,267 17,796 18,181 20,359 17

Cyprus 6245 7111 8428 9144 9903 9833 10,478 13,873 13,777 16,879 13

Latvia 33,478 35,709 37,037 38,629 37,538 37,138 39,008 40,019 40,929 42,132 40

Lithuania 19,943 21,437 22,689 23,592 25,748 25,613 26,038 24,695 25,475 26,773 23

Luxembourg 2855 3112 3494 4471 4987 5364 6194 8942 7046 11,699 11

Hungary 13,972 15,530 16,205 14,618 14,495 14,377 13,556 12,549 12,634 13,850 13

Malta 1850 2862 3760 4744 5119 6208 7219 7914 8230 10.714 10

Netherlands 4524 4659 4691 5415 5714 5846 6507 7394 8886 13,999 14

Austria 31,552 32,734 32,665 33,550 33,498 33,370 33,137 33,784 33,755 36,545 34

Poland 10,337 10,955 11,452 11,605 11,881 11,396 11,059 14,936 15,377 16,102 15

Portugal 24,603 24,574 25,700 29,508 30,514 30,864 30,611 30,203 30,623 33,982 31

Romania 21,743 22,825 23,886 24,845 24,785 25,032 24,454 23,875 24,290 24,478 24

Slovenia 20,937 21,551 23,161 22,459 22,879 21,975 21,658 21,378 21,968 25,000 25

Slovakia 10,348 10,453 10,133 11,713 12,883 12,029 11,465 11,896 16,894 17,345 14

Finland 32,532 34,222 36,630 38,632 39,228 38,942 40,855 41,182 42,723 43,802 38

Sweden 47,632 49,403 50,153 51,151 52,220 52,597 53,390 53,916 55,785 60,124 49

United Kingdom 4392 4461 5524 6737 8385 9032 9858 11,138 12,336 15,000 15
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energy efficiency, produce clean energy, and diversify 
energy sources [67].

The EU’s RepowerEU plan, which aims to end the use 
of Russian fossil fuels by 2030 in response to the energy 
crisis, presents a significant challenge in finding alterna-
tive sources of fossil fuels, particularly natural gas, in the 
short run. While the EU has been diversifying its energy 
sources and reducing dependence on any single supplier, 
the task of replacing Russian fossil fuels entirely within a 
short timeframe is highly ambitious [68]. The EU relies 
on natural gas imports from various countries, including 
Norway, Algeria, and Qatar, to meet its demand. How-
ever, meeting the increasing demand for natural gas from 
non-Russian sources would require expanding infra-
structure, securing new supply contracts, and addressing 
potential geopolitical and economic implications [69]. 
The feasibility of achieving such diversification within 

the specified timeframe will depend on factors such as 
resource availability, infrastructure development, and 
geopolitical dynamics.

In addition to the environmental and economic aspects, 
the social dimension of green growth is a crucial consid-
eration. As the transition to a green economy progresses, 
it is important to address potential challenges related to 
rising energy prices and energy poverty. While renewable 
energy technologies contribute to reducing greenhouse 
gas emissions, they may initially entail higher costs that 
can affect vulnerable populations. Therefore, ensuring 
equitable access to affordable and clean energy becomes 
paramount in the pursuit of sustainable and socially 
inclusive development. Future research should focus on 
identifying effective policies and mechanisms to mitigate 
energy poverty, promote energy efficiency measures, and 
provide support for vulnerable communities during the 

Table 3 Change of primary energy consumption by years: 2012–2020 [mtoe]

N/A represents data that are not available for the year

Source: [64]

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

EU-27 Goal (from 2020) 1457.6 1412.1 1396.2 1384.2 1330.5 1352.7 1364.0 1383.7 1377.2 1353.8 1235.6

Belgium 53.4 49.5 47.1 48.6 45.2 45.7 48.5 48.5 46.5 48.4 43.9

Bulgaria 17.4 18.6 17.8 16.5 17.3 18.0 17.7 18.3 18.4 18.2 17.2

Czech Republic 42.5 40.9 40.4 40.7 39.0 39.4 39.7 40.4 40.5 39.7 37.6

Denmark 19.9 18.5 17.7 17.8 16.9 16.8 17.3 17.4 17.4 16.8 15.4

Germany 315.2 297.8 301.1 308.3 293.6 295.9 297.6 298.1 292.0 285.2 262.1

Estonia 5.8 5.7 5.2 5.7 5.5 4.8 6.0 5.8 5.6 4.7 4.3

Ireland 14.7 13.6 13.7 13.1 13.3 14.0 14.7 14.4 14.6 14.7 13.5

Greece 27.2 26.7 26.5 23.4 23.3 23.4 23.1 23.2 22.6 22.3 19.2

Spain 123.0 122.7 123.0 115.7 113.8 118.2 118.4 124.9 124.3 120.6 105.0

France 254.5 249.1 249.0 250.4 239.7 244.3 239.9 239.1 238.6 235.1 208.0

Croatia 8.9 8.7 8.2 8.0 7.6 8.0 8.1 8.3 8.2 8.2 7.8

Italy 167.3 162.0 156.6 152.1 142.7 149.1 148.0 149.0 147.2 145.9 132.3

Cyprus 2.7 2.7 2.5 2.2 2.2 2.3 2.4 2.5 2.6 2.5 2.2

Latvia 4.6 4.3 4.4 4.4 4.4 4.3 4.3 4.5 4.7 4.6 4.3

Lithuania 6.2 5.9 6.0 5.8 5.8 5.8 6.0 6.2 6.4 6.3 6.2

Luxembourg 4.6 4.5 4.4 4.3 4.2 4.1 4.2 4.3 4.5 4.5 3.9

Hungary 24.6 24.4 23.1 22.4 22.0 23.3 23.7 24.5 24.5 24.6 23.9

Malta 0.9 0.9 1.0 0.9 0.9 0.8 0.7 0.8 0.8 0.9 0.7

Netherlands 71.7 67.1 66.8 66.2 62.3 64.0 65.1 65.1 64.4 63.6 58.5

Austria 32.9 32.0 31.7 32.1 30.8 31.7 32.0 32.8 31.8 32.3 29.9

Poland 96.6 96.6 92.8 93.4 89.5 90.1 94.8 99.1 104.1 100.2 96.9

Portugal 22.7 22.0 21.0 21.0 20.7 21.7 21.8 22.8 22.7 22.1 19.5

Romania 33.0 33.5 33.3 30.4 30.1 30.8 30.7 32.5 32.6 32.1 30.9

Slovenia 7.0 7.1 6.8 6.7 6.4 6.3 6.6 6.7 6.7 6.5 6.2

Slovakia 16.7 16.0 15.6 15.7 14.8 15.2 15.4 16.2 15.8 16.0 15.2

Finland 35.4 34.2 33.0 32.0 32.7 31.2 32.3 32.2 32.8 32.1 29.9

Sweden 48.3 47.6 47.5 46.4 46.0 43.8 45.4 46.4 47.3 45.8 41.3

United Kingdom 205.1 190.1 195.2 191.6 180.7 182.6 179.4 177.3 177.2 174.3 N/A
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green transition. Each member state should tailor their 
strategies to tackle these social challenges based on their 
specific socio-economic context and ensure that the ben-
efits of green growth are shared equitably across society.

The plan includes short- and medium-term targets. In 
the short term, goals include purchasing gas, LNG, and 
hydrogen through the AB Energy Platform, establishing 
new partnerships with reliable suppliers, increasing the 
production of biogas, and launching new solar and wind 
energy projects to reduce gas imports. In the medium 
term, targets include identifying national REPowerEU 
plans to support investment and reforms worth €300 bil-
lion, investing in gas and electricity infrastructure net-
works, increasing the renewable energy target to 45% by 
2030, and taking regulatory measures to increase energy 
efficiency in the transportation sector [67].

By reducing energy imports and ensuring energy secu-
rity, AB aims to achieve a green transition and reduce 

energy imports through this plan, which is aimed at solv-
ing the energy crisis caused by the war.

Recovery plan for Europe—NextGenerationEU
The Recovery Plan for Europe, known as NextGenera-
tionEU, is a post-Covid-19 recovery plan that serves as an 
operationalization of the European Green Deal. This sec-
tion highlights the key aspects, priority areas, and main 
objectives of the plan, aiming to drive sustainable and 
inclusive growth in Europe. It should be noted that the 
financial values mentioned in this summary were valid 
at the time of the plan’s adoption, and potential changes 
may have occurred since then, particularly in light of the 
Ukrainian conflict [70].

NextGenerationEU encompasses a comprehensive 
set of measures and financial support aimed at revital-
izing the European economy and advancing the green 

Table 4 Change in final energy consumption by year: 2010–2020 (mtoe)

Source: [31]

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

EU—27 countries (from 2020) 1,024.5 984.6 982.6 980.4 938.8 957.9 976.9 989.0 991.6 986.0 905.9

Belgium 38.2 35.4 35.5 36.7 34.4 36.0 36.4 36.1 36.4 35.8 33.2

Bulgaria 8.8 9.3 9.2 8.8 9.0 9.5 9.7 9.9 9.9 9.9 9.5

Czech Republic 25.3 24.5 24.4 24.2 23.6 24.2 24.8 25.5 25.3 25.3 24.5

Denmark 15.5 14.8 14.3 14.1 13.7 14.2 14.5 14.6 14.6 14.3 13.1

Germany 223.0 211.7 215.8 221.0 210.0 212.8 216.9 218.6 215.2 214.7 201.9

Estonia 2.9 2.8 2.9 2.9 2.8 2.8 2.8 2.9 3.0 2.9 2.8

Ireland 11.9 11.0 10.7 10.9 10.9 11.3 11.8 11.9 12.4 12.4 11.2

Greece 19.1 18.9 17.1 15.3 15.6 16.6 16.8 16.4 15.9 16.2 14.5

Spain 89.6 87.1 83.5 81.1 79.6 80.5 82.2 84.8 86.7 86.5 73.8

France 154.0 148.9 153.3 156.0 145.0 148.0 150.0 149.0 146.5 145.1 129.7

Croatia 7.2 7.0 6.7 6.6 6.2 6.6 6.6 6.9 6.9 6.9 6.5

Italy 128.5 123.2 121.8 118.6 113.3 116.2 115.9 115.2 116.3 115.4 102.7

Cyprus 1.9 1.9 1.8 1.6 1.6 1.7 1.8 1.9 1.9 1.9 1.6

Latvia 4.1 3.9 4.0 3.9 3.9 3.8 3.8 4.0 4.2 4.1 3.9

Lithuania 4.8 4.8 4.9 4.8 4.9 4.9 5.1 5.3 5.6 5.6 5.3

Luxembourg 4.3 4.3 4.2 4.1 4.0 4.0 4.0 4.2 4.4 4.4 3.8

Hungary 17.5 17.5 16.5 16.6 16.2 17.4 17.7 18.5 18.5 18.6 18.0

Malta 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.6

Netherlands 55.6 52.0 52.1 51.9 47.5 48.6 49.7 50.0 50.4 49.5 45.1

Austria 28.0 27.2 27.2 27.9 26.8 27.5 28.1 28.5 27.9 28.3 26.1

Poland 66.3 64.7 64.4 63.3 61.6 62.3 66.6 70.9 74.9 73.7 71.1

Portugal 18.2 17.4 16.0 15.8 15.8 16.0 16.2 16.6 16.9 17.1 15.0

Romania 22.5 22.7 22.8 21.8 21.7 21.9 22.2 23.3 23.6 23.9 23.5

Slovenia 5.1 5.1 4.9 4.8 4.6 4.7 4.9 5.0 5.0 4.9 4.4

Slovakia 11.5 10.8 10.3 10.6 10.0 10.1 10.4 11.1 11.1 11.2 10.4

Finland 26.2 25.0 25.2 24.7 24.5 24.2 25.2 25.3 25.8 25.5 23.4

Sweden 34.0 32.5 32.6 32.0 31.2 31.8 32.3 32.1 31.9 31.6 30.6

United Kingdom 143.1 132.2 135.8 136.9 130.1 132.6 133.8 133.6 135.1 134.1 N/A
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transition. With a total financial envelope of €750 billion, 
the plan focuses on six main priority areas, namely [71]:

Green transition
A significant portion of the funds is allocated to support 
the European Green Deal objectives, including invest-
ments in renewable energy, energy efficiency, sustainable 
mobility, and circular economy initiatives. The aim is to 
foster a green and climate-resilient economy while creat-
ing jobs and ensuring a just and inclusive transition.

Digital transformation
NextGenerationEU aims to accelerate digitalization 
across various sectors, investing in digital infrastructure, 
connectivity, and digital skills development. This sup-
ports the EU’s goal of becoming a globally competitive 
digital economy while improving public services and fos-
tering innovation.

Resilience and recovery
The plan includes measures to enhance the resilience of 
European economies and societies, focusing on strate-
gic sectors such as healthcare, research and innovation, 
and critical supply chains. It aims to strengthen Europe’s 
ability to respond effectively to future crises and improve 
overall societal well-being.

Cohesion and regional development
NextGenerationEU emphasizes cohesion among member 
states by providing financial support through cohesion 
policy programs. It aims to reduce regional disparities, 
promote sustainable development, and foster economic 
and social cohesion across Europe.

Social inclusion and skills
The plan aims to address social challenges exacerbated by 
the pandemic, with a particular focus on combating pov-
erty, improving access to quality education and training, 
and promoting social inclusion. It seeks to ensure that no 
one is left behind in the recovery process.

Youth and employment
NextGenerationEU places a strong emphasis on address-
ing youth unemployment and supporting job creation 
initiatives. It includes measures such as the European 
Youth Guarantee and investments in skills development 
to equip the younger generation for future employment 
opportunities [70].

The Recovery Plan for Europe—NextGenerationEU 
provides a strategic framework and substantial financial 
resources to support Europe’s recovery from the Covid-
19 pandemic while advancing the green transition. Its 
priority areas encompass crucial aspects such as the 

green economy, digital transformation, resilience, cohe-
sion, social inclusion, and employment. However, it is 
important to note that the financial indicators presented 
here were valid at the time of the plan’s adoption, and 
changes may have occurred subsequently due to evolving 
circumstances such as the Ukrainian conflict [72].

Discussion and recommendations
This section provides a discussion on the feasibility and 
reliability of the European Green Deal, along with dif-
ferent aspects and recommendations for its future 
implementation. It highlights various perspectives from 
scholarly articles, addressing legal and financial chal-
lenges, job creation potential, efficiency improvements, 
decarbonization in Southeast Europe, and regional tran-
sition paths. Additionally, it incorporates the insights 
from a manuscript regarding the medium-term multipli-
ers and regional disparities in economic transformation 
within the context of the Recovery Plan for Europe. These 
sources contribute to a comprehensive understanding of 
the obstacles and differences that may arise on the path 
to decarbonization.

Feasibility and reliability of the Green Deal
The implementation of the European Green Deal faces 
legal and financial challenges, requiring careful consider-
ation. Legal scholars have discussed the need for a robust 
legal framework to support the ambitious goals of the 
Green Deal, addressing issues such as regulatory coher-
ence, enforcement mechanisms, and potential conflicts 
with existing laws and treaties [73]. Financial aspects, 
including the availability of funding and the mobilization 
of resources, are also crucial for the successful imple-
mentation of the Green Deal. It is essential to ensure ade-
quate financial support and investment mechanisms to 
facilitate the transition to a sustainable and low-carbon 
economy.

Job creation potential
The Green Deal has the potential to stimulate job crea-
tion and contribute to sustainable economic growth. 
Studies have highlighted the positive employment effects 
associated with the transition to a greener economy, 
particularly in sectors such as renewable energy, energy 
efficiency, and circular economy practices [74]. Policy-
makers should focus on developing supportive policies, 
fostering skills development, and promoting innovation 
to maximize job creation opportunities while ensuring a 
just transition for affected workers.

Improving the efficiency of the Green Deal
To enhance the efficiency of the Green Deal, several rec-
ommendations have been put forward. These include 
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the need for coherent and integrated policy frameworks, 
effective governance structures, and the alignment of 
financial instruments with sustainability goals treaties 
[73]. Strengthening international cooperation, promot-
ing knowledge sharing, and leveraging technological 
advancements are also crucial for accelerating the green 
transition.

Decarbonization in Southeast Europe
Southeast Europe presents specific challenges and oppor-
tunities in the decarbonization journey. The region’s 
diverse energy mix, varying levels of development, and 
geopolitical factors influence the transition process. 
Policymakers should focus on establishing a supportive 
policy environment, enhancing regional cooperation, and 
leveraging the potential of renewable energy sources to 
facilitate decarbonization in Southeast Europe [73].

Regional disparities and economic transformation
The manuscript referenced [29] highlights the existence 
of regional disparities and differential transition paths 
within the context of the Recovery Plan for Europe. Fac-
tors such as location, development level, EU tenure, Euro 
area membership, and national borders contribute to 
asymmetries in economic transformation. Understanding 
these differences is crucial for addressing regional dispar-
ities and ensuring an inclusive and equitable transition.

The European Green Deal faces both opportunities 
and challenges in its quest for decarbonization and sus-
tainable growth. Legal and financial considerations, job 
creation potential, efficiency improvements, regional 
disparities, and specific challenges in Southeast Europe 
should be considered for effective implementation. By 
addressing these aspects and incorporating relevant rec-
ommendations, policymakers can navigate the complex 
landscape and work towards achieving the ambitious 
goals of the Green Deal.

Conclusions
The emergence of the concepts of green economy and 
green growth in the wake of the 2008 global financial 
crisis enabled the EU to adopt a green approach to the 
economy in order to mitigate the effects of the crisis. In 
its rescue plan put forward at the end of 2008, the EU 
included green incentives, with the aim of addressing 
economic, social, and environmental issues in its efforts 
to recover from the crisis. Accordingly, the EU allocated 
13% of the budget of its €200 billion rescue plan to green 
incentives. Many EU member states have also included 
green incentives in their national policies, aiming to 
reduce the environmental and social impact of the crisis. 
Germany and France were the countries that allocated 
the highest budget to green incentives among member 

states. In addition, three initiatives were launched to 
address the construction, automotive, and manufacturing 
sectors, which were the most affected by the crisis. These 
initiatives are the Green Vehicle Initiative, the Energy-
efficient Buildings Initiative, and the Future Factories 
Initiative. Through these initiatives, the EU aimed to pro-
mote the use of green technologies, increase energy effi-
ciency, and reduce carbon emissions.

Following the crisis, the idea that climate change and 
environmental issues should be included in the Union’s 
future strategies gained importance. In this context, the 
Europe 2020 Strategy was launched in 2010. This strategy 
is a long-term roadmap that focuses on greenhouse gas 
emissions and aims to fulfill both commitments and the 
goal of transforming the EU into a sustainable society in 
the future. Similarly, the orientation towards renewable 
sources in energy consumption is important in terms of 
using resources efficiently and ensuring that non-renewa-
ble resources do not run out. Increasing energy efficiency 
means reducing energy consumption.

In 2020, the EU, which determined its strategy, contin-
ued its efforts, and aimed to be a leader in terms of cli-
mate and environment in the global system. To this end, 
it set targets for 2030 and 2050, aiming to reduce the 
financial burden caused by energy dependence in eco-
nomic terms, create new job opportunities, and promote 
the transition to a low-carbon economy. In 2015, the EU 
also accepted the Paris Agreement at the COP21 confer-
ence, committing to contribute to reducing the effects of 
climate change and reducing greenhouse gas emissions 
caused by the EU by 40% by 2030. The Paris Agreement 
has been an important agreement for the EU to become 
a global leader and has made significant contributions to 
the development of long-term strategies.

Especially after the crisis, the EU’s efforts to green its 
economy and establish a long-term roadmap reached its 
peak by 2019. In December 2019, the European Green 
Deal was declared with the idea that the EU needed a 
new growth strategy. With this agreement, it was aimed 
to decarbonize the economies and become climate-neu-
tral by 2050.

With the Climate Law, the goal of creating a carbon-
neutral Europe by 2050, which was determined within 
the framework of European Green Deal, has become a 
binding target for member states and the Union. It is 
evident that the EU is very determined and willing in 
its long-term climate and environment strategies. How-
ever, crises such as Covid-19 and the Russia–Ukraine 
war, which have emerged and are likely to emerge in the 
future, may hinder the achievement of the targets set. 
Therefore, improvement programs need to be deter-
mined in a way that is suitable for current crises, and 
policies to be implemented by member states should be 
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determined in this context. The EU has put forward the 
REPowerEU plan with this awareness, aiming to over-
come the energy crisis and show development in the 
field of renewable energy.

While the EU’s RepowerEU plan sets an ambitious 
target to reduce reliance on Russian fossil fuels by 2030, 
achieving complete independence from Russian natural 
gas in the short run appears challenging. The EU will 
likely face obstacles in finding alternative sources of 
fossil fuels, particularly natural gas, to meet its energy 
demand. Balancing the need for energy security, afford-
ability, and environmental sustainability will require 
careful consideration and long-term planning. Diversi-
fication efforts should be complemented by accelerating 
the transition to renewable energy sources and enhanc-
ing energy efficiency measures to reduce overall fossil 
fuel dependency. Ultimately, the EU’s ability to achieve 
its energy goals will rely on a combination of diverse 
energy sources, sustainable practices, and diplomatic 
efforts to ensure a secure and reliable energy supply.

The study by Canova, et al. (2021) highlights that the 
medium-term multipliers associated with the economic 
recovery plan for Europe are positive and of significant 
economic importance. Moreover, the research empha-
sizes that there are diverse regional transition paths and 
outlooks for economic transformation. Factors such as 
location, level of development, EU tenure, Euro area 
membership, and national borders play a crucial role in 
accounting for the observed asymmetries in the decar-
bonization process [75].

Furthermore, the European Union has set ambitious 
targets for the reduction of greenhouse gas emissions 
and the promotion of renewable energy sources. The 
EU’s goal of achieving at least a 55% reduction in green-
house gas emissions by 2030 is a testament to its com-
mitment to combating climate change and transitioning 
to a greener economy [76]. Additionally, the EU aims to 
achieve climate neutrality by 2050, aligning itself with 
the objectives of the Paris Agreement and positioning 
itself as a global leader in climate action [70].

The EU, which successfully achieved its 2020 tar-
gets, can make significant progress towards achieving 
its targets for 2030 and beyond, particularly for 2050, 
if it does not increase the use of non-renewable energy 
sources in the face of the energy crisis and instead 
focuses its budget on ensuring a green transition. As a 
result, it can be seen that the EU has directed its poli-
cies towards green policies and strategies, particularly 
after the 2008 crisis, in its transition to sustainable 
development and a green economy. By determining its 
long-term strategies based on green policies and strat-
egies, the EU was able to declare the European Green 

Deal in 2019 and achieve its 2020 targets through the 
transformations and advancements it has experienced.

In conclusion, the European Union has demonstrated 
a strong financial commitment to green investments and 
sustainability measures. The allocation of a significant 
portion of its budget, as well as the dedication of member 
states such as Germany and France to green initiatives, 
highlights the importance placed on addressing environ-
mental challenges and promoting a sustainable future. 
The ambitious targets set by the EU for greenhouse gas 
emissions reduction and the transition to renewable 
energy sources further emphasize its commitment to the 
objectives of the Green Deal and the global fight against 
climate change.
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