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Shifting from fossil to renewable energy sources is a major global challenge, and in this context, the European Union has

promoted sustainable and environmentally friendly growth as early as the Maastricht Treaty of 1992. To date, European

institutions have promulgated a series of environmental regulations and directives aimed at promoting and imposing

adoption by member states of internal regulations. This entry focused on Western Europe, and it explores, for each state

under analysis, energy policies adopted, the results achieved and recommendations for the future growth of renewable

energy. The results show that in countries where energy policy is not fragmented, the yield in renewable energies has

been higher, and also in the states where more and various forms of subsidies are foreseen, growth seems to be greater.
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1. Introduction

From a sustainability perspective, renewable energy plays a fundamental role . To date, in fact, great use is made of

non-renewable energies, whose overall quantity is limited; moreover, the greater the amount of non-renewable energy

extracted and used today, the lesser the amount available for future generations . It therefore appears essential that

industrialized states rush to invest in the development of eco-sustainable technologies, exploiting renewable resources,

such as the sun, wind and water and their interaction . The “sustainable” energy thus produced can be used for

activities related to the production of electricity, as well as cooling and heating . In this regard, there is talk of

sustainable energy produced from natural sources (solar, wind, biomass , hydro, wave and tidal energy ) that do

not harm the environment and are always available, as they are not destined to run out .

To verify and analyze the current energy situation in the European Union, this entry is focused on Western European

countries according to the UN geographic scheme: Austria, Belgium, France, Germany, Luxembourg and Holland.

In particular, the objectives of this entry are to analyze the following:

The progress made by the states under analysis in the field of renewable energy;

The energy policies adopted and the results that have been reported following the regulatory innovations, in order to

identify the potentials and limits for the development of renewable energies;

Recommendations for the future growth of renewable energy in these regions.

The results may be of interest to academics, economists, entrepreneurs and especially the political leadership involved in

the development of long-term energy scenarios internationally, nationally and regionally.

2. Leading Features of Renewable Energy Policies in Western European
Countries

As required by Directive 2009/28/EC, each member state has developed its own path to achieve the objective set for it by

the European Union by 2020. These paths were published in the form of national action plans for renewable energy

during the years 2010 and 2011.

Support and funding for RES investment policies are typically based on a combination of different types of policies and

grants and cover all three main energy sectors analyzed above: RES-E; RES-T; RES-H&C.

This paper will analyze the main incentive schemes for renewable energy sources of the EU member states under

analysis, namely: feed-in tariffs (FIT), feed-in prizes (FIP) and green certificates (GC) granted through tender contracts

(TND) or other administrative procedures (Figure 1).

[1]

[2]

[3][4][5]

[6][7]

[8] [9][10][11]

[12][13][14]



Figure 1. Energy policies 2018. * Td. Pr., tendering procedures; ** Ad. Pr., administrative procedures.

This paper will also evaluate the success of a specific incentive policy. In this regard, it is important to highlight that the

success of a given support tool can be assessed in multiple ways: in this document, the assessment is carried out

considering the level of effectiveness, that is, the ability to achieve the set objectives, for example, the increase in the

share of electricity generated from renewable sources in the total supply within a certain period of time.

2.1. Austria

Guidelines for funding REs are published separately for each Land; however, they differ neither in the eligibility criteria for

the incentives, nor in the respective amounts.

In 2009 (BGBL, II no. 251/2009), the federal government and the individual Länder reached an agreement on the

measures to be adopted in the construction sector aimed at reducing greenhouse gas emissions (art.15 bis B- VG).

Moreover, most of the subsidies envisaged are directed mainly to the construction sector, for example, in the field of solar

heat, heat pumps and biomass heating systems .

To support the development of renewable energy, several policies have been adopted in Austria; thus, using the year

2005 as a starting point, in Figure 2, the percentage growth in the consumption of energy from renewable sources in this

country is depicted. There is an increasing monotonous trend from 2011 to 2018, with an average value of 1.75% and a

minimum growth rate of 1.1% in 2013–2014. The last red column of the figure indicates the percentage to be reached in

2020 according to Dir. 2009/28/CE, which, for Austria, is 34%, meaning that the actual gap is 3.7%.

Figure 2. Austria—energy consumption trend. Source: https://ec.europa.eu/eurostat/web/energy/data/shares, accessed

on 28 June 2021.

2.2. Belgium

In Belgium, the energy policy responsibilities are divided between the Federal Authorities and the three regions of

Flanders, Walloon and Brussels, subject to the control of the Commission for the regulation of electricity and gas (CREG)

.

It should be noted that in 2017, Belgium spent 2.58% of its GDP on scientific and technological research. Therefore, the

boundaries of competences between the regions and the federal state seem sufficiently outlined, but the energy policies

of the individual regions are not uniform on the whole: Brussels has opted for a complex system of energy subsidies and

investment incentives for companies; Flanders’ energy policy, on the other hand, is based on a quota system; and, finally,
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Wallonia has laid down obligations for new residential buildings which must be built according to a series of principles of

eco-sustainability.

To support the development of renewable energy, several policies have been adopted in Belgium; thus, using the year

2005 as a starting point, in Figure 3, the percentage growth in the consumption of energy from renewable sources in this

country is depicted. There is an increasing monotonous trend from 2011 to 2018, with an average value of 1.75% and a

minimum growth rate of 1.0% in 2013–2014. The last red column of the figure indicates the percentage to be reached in

2020 according to Dir. 2009/28/CE, which, for Belgium, is 13%, meaning that the actual gap is 3.8%.

Figure 3. Belgium—energy consumption trend. Source: https://ec.europa.eu/eurostat/web/energy/data/shares, accessed

on 28 June 2021.

2.3. France

The structure of the total primary energy supply (TPES) is still characterized by a high percentage of nuclear energy,

where in 2014, it was still 44%, compared to 40% in 2004 , and in 2018, Eurostat still identified France as Europe’s

main producer of nuclear energy (Figure 4).

Figure 4. Nuclear energy in the EU—data for 2018. Source: Eurostat.

In France, nuclear energy is considered a source of clean energy with a low environmental impact  and has allowed

France great energy independence. However, a number of reasons  led the French government to plan the

decommissioning of nuclear power plants: in spring 2020, for example, the first of the two reactors at the Fessenheim

nuclear power plant was shut down, and the ultimate goal is to shut down 14 nuclear reactors. According to the

“programmation pluriannuelle de l’énergie” (PPE), the “weight” of nuclear power will have to drop to 50% of the electrical

mix in 2035.

The PPE represents a decisive step for France because it sets the objectives for energy and climate for the next ten years

and thus directs the country towards “coal neutrality” in 2050.
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The target should be achieved through, for example, increasing the consumption of thermal energy from renewable

sources by 40–60% compared to 2016 levels, from 218–247 to 155 TWh, and, at the same time, reducing emissions by

30% of greenhouse gases due to the combustion of fossil sources compared to the values recorded in 2016 (from 227 Mt

of CO  to 322 Mt).

In Figure 5, the percentage growth in the consumption of energy from renewable sources in this country is depicted.

There is an increasing monotonous trend from 2011 to 2018, with an average value of 2.08% and a minimum growth rate

of 1.3% in 2013–2014. The last red column of the figure indicates the percentage to be reached in 2020 according to Dir.

2009/28/CE, which, for France, is 23%, meaning that the actual gap is 4.4%.

Figure 5. France—energy consumption trend. Source: https://ec.europa.eu/eurostat/web/energy/data/shares, accessed

on 28 June 2021.

2.4. Germany

The German policy for a great increase in its dependence on renewable sources is known as the 2010 Energiewende

(literally “energy revolution”) . It is based on the Energiekonzept policy (concept of energy), as well as on the law on

renewable energy sources (Erneuerbare Energien Gesetz) of 2000.

The purpose of the Energiewende is to minimize, until elimination, the use of energy from nuclear power, replacing it with

the use of eco-sustainable energy sources; in this way, the nation should achieve decarbonization by 2022 and

considerably reduce its CO  emissions.

To achieve these objectives, the government has provided for a series of FIT and FIP incentives that practically cover all

energy sectors. However, the plan to envisage the allocation of considerable sources would seem to be well viewed by

the German population and academics .

In addition to the Energiewende energy plan, there is the Germany Renewable Energy Act, a very complex regulation that

has been subject to numerous modifications, the last of which is from 2017. The aim, in line with what was also asserted

by the previous authors, would seem to abound the form of FIT incentive, in favor of public auctions organized and

monitored by the Federal Network Agency—Bundesnetzagentur .

To support the development of renewable energy, several policies have been adopted in Germany; thus, using the year

2005 as a starting point, in Figure 6, the percentage growth in the consumption of energy from renewable sources in this

country is depicted. There is an increasing monotonous trend from 2011 to 2018, with an average value of 1.98% and a

minimum growth rate of 1.3% in 2013–2014. The last red column of the figure indicates the percentage to be reached in

2020 according to Dir. 2009/28/CE, which, for Germany, is 18.0%, meaning that the actual gap is 4.3%.
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Figure 6. Germany—energy consumption trend. Source: https://ec.europa.eu/eurostat/web/energy/data/shares, accessed

on 28 June 2021.

2.5. Luxembourg

According to IEA, the strong economic and demographic growth of Luxembourg is unique among the member countries of

the IEA which highlights how, in the grand duchy, “energy demand and GHG emissions show signs of decoupling from

GDP and the country doubled the share of renewables in the last decade”.

The renewable energy legislation has recently been changed: from the first law in 1999 that had established the first fund

for environmental protection, in 2017, the Loi du 15 décembre 2017 entered into force which establishes a new support

system for environmental protection and efficient use of energy.

To support the development of renewable energy, several policies have been adopted in Luxemburg; thus, using the year

2005 as a starting point, in Figure 7, the percentage growth in the consumption of energy from renewable sources in this

country is depicted. There is an increasing monotonous trend from 2011 to 2018, with an average value of 1.65% and a

minimum growth rate of 1.0% in 2013–2014. The last red column of the figure indicates the percentage to be reached in

2020 according to Dir. 2009/28/CE, which, for Luxemburg, is 11.0%, meaning that the actual gap is 3.5%.

Figure 7. Luxemburg—energy consumption trend. Source: https://ec.europa.eu/eurostat/web/energy/data/shares,

accessed on 28 June 2021.

2.6. Netherlands

According to Eurostat data, Dutch energy is the least sustainable of the whole European Union. In 2018, 7.4% of the

energy used came from renewable sources. That is 6.6% less than the 14% that the Netherlands is expected to reach in

2020.

Dutch data have improved slightly compared to previous years, but development is slow. Between 2015 and 2018, the

share of renewable energy in the Netherlands grew by 1.7%.

Based on these data, the Dutch Environmental Assessment Agency has calculated that the Netherlands will not reach

their target by 2020, although there seems to be an acceleration compared to previous years.

Meanwhile, as regards wind energy, the climate agreement sets a target of 6000 MW of wind energy by 2020, which is

estimated to be achieved through wind farms.



At the end of 2018, there was 3382 MW of onshore wind energy usable in the Netherlands, and this would represent over

56% of the national target; therefore, the Netherlands should add 2618 MW. As an average wind turbine delivers around

3.5 MW, the Netherlands needs around 750 new wind turbines on the ground to achieve the target by 2020.

To support the development of renewable energy, several policies have been adopted in the Netherlands; thus, using the

year 2005 as a starting point, in Figure 8, the percentage growth in the consumption of energy from renewable sources in

this country is depicted. There is an increasing monotonous trend from 2011 to 2018, with an average value of 1.88% and

a minimum growth rate of 1.2% in 2013–2014. The last red column of the figure indicates the percentage to be reached in

2020 according to Dir. 2009/28/CE, which, for the Netherlands, is 14.0%, meaning that the actual gap is 4.1%.

Figure 8. The Netherlands—energy consumption trend. Source: https://ec.europa.eu/eurostat/web/energy/data/shares

accessed on 28 June 2021.

3. Conclusions and Policy Implications

From the data published by Eurostat, it emerges that Austria is the state with the highest RES production; however, it is

not the state that has obtained the greatest growth, indeed, over the years, as energy production has shown a fluctuating

trend, even if the level starting points were higher. This could depend on the fragmented nature of energy policy, since a

similar trend characterized by low constancy is also found in Germany, where energy competence is also divided between

central power and Länder. In the context of energy policy, therefore, the principle of subsidiarity, as the basic principle of

the European Union, does not seem to fully unfold its effects. The subsidiarity principle is defined in Article 5 of the Treaty

on European Union. It aims to ensure that decisions are taken as close as possible to the citizen, verifying that the action

to be taken at the community level is justified with respect to the possibilities offered by the action at the national, regional

or local level. However, in countries where energy policy is not fragmented, the yield in RES has been higher; for

example, this happened in Luxembourg, where RES production growth has increased significantly in recent years.

Therefore, surely to obtain a higher yield, it is necessary that the energy policy adopted is unified throughout the territory.

It should also be noted that in the states where more and various forms of subsidies are foreseen, growth seems to be

greater. For example, in France, although the population density is higher than in Luxembourg, the production growth of

RES H&C has been higher. Therefore, more clean energy is produced for a higher population density. It is believed that

the main difference is due precisely to the greater number and greater variability of incentives. This is also evident

compared to Belgium, which, by combining green certificates with FIT and FIP subsidy systems, could achieve greater

results in terms of energy efficiency. Belgium has a position of merit, however, for the amount of incentives provided for

research; it would be necessary for each state to invest in research, particularly Germany, where it could be possible to

make more use of the resources of the territory, especially solar energy. Renewables in some situations have reached

record levels compared to other states, but much remains to be carried out to decarbonize the country, above all avoiding

job losses: investing in research could help remedy the problem and increase the use of resources from neglected

energies, such as solar energy. On the other hand, the German RES-T results are excellent. In this regard, there seems to

be no great variability, since almost all the sample states make use of a quota system as with Germany; indeed, Germany

has been the subject of criticism from both the IEA and the RES LEGAL database, yet the results obtained are

commendable . This is believed to be due to the loan system by KfW. Such a loan system should be used in all states,

as it appears to lead to good results. Additionally, in Holland, which seems to hold the primacy for the whole of Europe in

terms of RES-T, the forms of subsidy for the purchase of electric cars not only for citizens but also for public transport lead

to an increase in the use of renewable resources and a decrease in CO  emissions.
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Belgium also appears to be currently engaged in a progressive elimination of nuclear power, but the policy on this matter

is not unanimous, and most scientific reports recommend extending the nuclear license in order to reduce the current

pressure on supply uncertainty .

Having said this, it was previously reported that the member states of the European Union have published new national

energy–climate plans. The European Commission has finished analyzing them, and ad hoc assessments have been

carried out for each European nation (also collected and summarized by the IEA) which should be integrated into the

definitive national energy plan for 2050. As of today, according to Brussels, the documents still make insufficient

contributions to achieve the energy efficiency targets for 2050.

Moreover, if energy plans are not carefully designed, they can distort the functioning of the energy market and entail

higher costs for European families and businesses .

In addition, support schemes should be flexible and respond to falling production costs. As technologies become obsolete,

the patterns should gradually be removed. For example, feed-in rates should be replaced by premium feeds and other

support tools that incentivize manufacturers to respond to market developments, and it has been seen that not all states

have provided or are replacing incentive tools now obsolete for the needs of their national market. At the same time, the

economic and financial crisis has blocked investment in new construction generation capacity. Low demand, combined

with increased deployment of wind and solar energy, has also pushed down wholesale electricity prices in some member

states such as Germany, Belgium or Spain, putting pressure on public service yields.
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