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Abstract: In this article, we have explained the methods, means and useful aspects of using
alternative energy sources. The experiences of Germany and Denmark in the use of alternative energy
sources, their similarities and differences, advantages and disadvantages have been studied. The
scientific views of national and foreign scientists who conducted research in this field are highlighted.
Also, the prospects of implementation of the beneficial aspects obtained from these foreign countries in
our country were studied and the prospects of implementation of the policies carried out in the way of
efficiency in our country were studied.
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In today's rapidly developing age, attention to every field is increasing. As in all fields, the development
in the field of electricity is rapidly advancing. Countries around the world are switching from fossil fuels
to alternative energy sources. Through this article, we will try to show its useful aspects through the
experience of Germany and Denmark.

Alternative energy is electricity from a renewable or green source (such as heat or electricity). The term
"alternative energy" is usually derived from energy sources such as solar energy, wind energy, and
hydropower. The term "alternative energy" is used interchangeably with terms such as "renewable
energy" and "clean energy”. While fossil fuels take hundreds of millions of years to replenish once
burned, sources such as wind, hydropower, and the sun are generated daily in nature.

Today, most of the electricity and thermal energy produced in Uzbekistan is taken from the burning of
organic fuels, i.e. gas, oil, coal, and the like. But these underground resources are non-renewable and
their quantity is limited. Humanity is increasing year by year. This makes it necessary to study the
practices of countries with advanced experience in the use of renewable energy sources.

Renewable energy in Germany is mainly based on wind and biomass, as well as solar and hydropower.
Germany had the world's largest installed capacity of photovoltaics until 2014, and by 2021 it will have
more than 58 GW. It also ranks third in the world in total installed wind power capacity by 2021 and
second in offshore wind with over 7 GW. Germany has been called "the world's first major renewable
energy economy."

Germany and Denmark, as countries that have achieved high results in the field of alternative energy
and at the same time with different financial capabilities, are of undoubted interest for scientific analysis
and comparisons.[1]

Russian scientist A. Sumin in his scientific views states that subsidizing the production of electricity
based on alternative energy sources, as well as state regulation of investments in the construction of new
electricity infrastructure, will lead to an increase in research in this direction.[2]

N.V. Supyan, one of the German energy scientists, wrote in 2011 about the inconsistency of the German
government's energy policy[3]. N.K. Meden continues the research of N.V. Supyan and says that the
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German government will adopt a new law on the support of renewable energy sources to encourage the
development of the alternative energy sector[4]. A.V. Zimakov Germaniya iqtisodiyotini “yashil
energiya” ga almashtirish kerak degan xulosaga keldi[5]. The monograph of S.V.Sedykh and
S.E.Zaritsky is dedicated to the periodicity of the energy policy of the German government. They
emphasize that the current energy policy of Germany is primarily aimed at ensuring the energy security
of the country[6].

Also, in the studies of O.V.Shuvalova, I.A.Rodionova and N.V.Toganova, there are opinions that the
development of alternative energy is closely related to the processes of liberalization of the German
electricity market.

The enterprises of the fuel and energy complex cause the greatest damage to the environment, so the
world community has implemented a number of measures to reduce these emissions. In particular, in
1992, the United Nations Framework Convention on Climate Change was developed. After that, the
Kyoto Protocol was developed in 1997 and the Paris Protocol in 2015, and these international documents
included indicators for reducing carbon dioxide emissions that each country can emit into the
atmosphere[7]. On the one hand, the adoption of the above international documents obliges the countries
to produce energy with low emissions of carbon dioxide into the atmosphere.

Implementation of energy policy in the field of alternative energy is different in each country. They
differ from others in that they need reliable, continuous supply of energy sources to citizens and business
entities. The Danish government was the first among the European countries to correctly use the
possibilities of alternative energy and began to develop it. Denmark is the first country in Europe to use
wind energy to generate electricity. In 1991, the first offshore wind power plant in Europe appeared in
Denmark.

Denmark has set a target of generating 30 percent of all energy needs from renewable energy sources by
2020, a significant increase from the 17 percent achieved in 2005; In 2017, this target was reached, with
32.7% of the observed energy consumption coming from renewable energy sources. The country has
ambitious renewable energy targets for the future, including plans to meet 100% of its energy needs
from renewable sources in all sectors by 2050[8].

Germany started building wind energy bases in 2008. Nevertheless, today Germany ranks among the
top three world leaders in terms of wind energy capacity, along with China and the United States, and
has also become one of the world leaders in total installed capacity of solar panels.

The share of renewable electricity increased from just 3.4 percent of gross electricity provided by
conventional hydropower in 1990 to over 10 percent by 2005, thanks to additional biomass and wind,
and accounted for 42.1 percent of consumption in 2019. As in many countries, the transition to renewable
energy in transport and heating and cooling has been much slower in Germany[9].

Germany's economy is several times larger than Denmark's. Therefore, Germany will not be able to
refuel its economy as quickly as Denmark.

According to official data, in 2010, about 370,000 people were employed in the field of renewable
energy, particularly in small and medium-sized companies[10]. This is more than double the number of
jobs in 2004 (160,500). Two-thirds of these cases relate to the Renewable Energy Sources Act. The
German federal government is working to increase the commercialization of renewable energy, with a
particular focus on offshore wind farms.

In Germany, it is planned that the share of renewable energy in energy consumption will be 60% in
2050. Germany, unlike Denmark, initially relied on the development of nuclear power rather than on the
development of alternative energy. However, due to its consistent energy policy, it has become a world
leader in the use of alternative energy.

75 http://journals.academiczone.net/index.php/ijfe



http://journals.academiczone.net/index.php/ijfe
http://journals.academiczone.net/index.php/ijfe

INTERNATIONAL JOURNAL OF FORMAL EDUCATION

Volume: 4 Issue: 8 | Aug-2025 ISSN: 2720-6874
http://journals.academiczone.net/index.php/ijfe

Both Denmark and Germany are investing heavily in low-carbon innovations in wind energy. This
investment in wind energy is one of the twin goals of reducing carbon emissions and increasing
international competitive advantage. Support for wind energy dates back to the 1970s, but in recent years
it has gained special attention, opening up new avenues of innovation.

What are the main characteristics, similarities and differences of innovation paths in Denmark and
Germany?

The use of alternative energy sources is the best option for mankind. Because it does not produce harmful
substances, it does not produce global problems. Denmark and Germany have a lot in common when it
comes to innovation paths in terms of technological and organizational innovation.

Similarities in turbine technology are the constant increase in turbine size and quality. The main
difference to be found is in the relative importance of the various turbine designs. Today, the
international "Danish Design™ has long been a global standard in practice[11]. Therefore, we can enrich
our research by comparing the experience of two countries.

Denmark has been a world leader in turbine technology for over three decades. Danish companies
account for 25% of the total world turnover in this field. Denmark is also a prime location for investments
in wind energy development activities, such as research and development, testing and high-quality
manufacturing. This situation was achieved as a result of the strong support of the existing state policy.
Today, wind energy accounts for more than 30% of the electricity consumed in Denmark. The 2012
agreement provides for 50 percent of the electricity generated by all the main parties in parliament.

The main factors behind Denmark's success in using alternative energy are government policies,
conditions, geography, value chains and strategies implemented by firms. The roots of the innovation
paths common to these two countries indicate a combination of determinants, mainly related to social
and political priorities, preferences and decisions at the national level. However, the subtrajectories that
make the difference between Denmark and Germany differ in this respect. They are mainly based on
"certain" geographical conditions and company-level technology choices. In other words, many of the
similarities in innovation paths between Denmark and Germany have common national causes, while
company-specific strategies also significantly influence innovation paths. This raises important
questions about the national identity of innovation paths in wind energy development.

The experience of Germany and Denmark showed that alternative energy development programs did not
exist by themselves. It is only one part of several other related programs. Among them, programs to
reject the use of nuclear energy (in relation to Germany), measures to increase the energy efficiency of
economies, construction of infrastructure, changes in the organizational structure of the energy sector,
etc. can be included.

In conclusion, the use of alternative energy sources in the energy sector of Germany and Denmark is
important in preventing the depletion of non-renewable fuel products. This is to prevent poisoning that
can endanger the whole world.

REFERENCES:

1. Shuvalova O.V., Stoyanova M. Successes of Denmark and Germany in the field of transfer of their
economies from fossil to alternative energy sources / RUDN Journal of Economics. - 2020. - Vol.
28.-N. 2. -P. 315-333. doi: 10.22363/2313-2329-2020-28-2-315-333.

2. Sumin, A.M. (2017). Energeticheskaia politika sovremennoi Germanii: Tendentsii, problemy,
perspectives(Energy policy of modern Germany: Trends, problems, prospects). Moscow. (In Russ.)

76 http://journals.academiczone.net/index.php/ijfe



http://journals.academiczone.net/index.php/ijfe
http://journals.academiczone.net/index.php/ijfe

INTERNATIONAL JOURNAL OF FORMAL EDUCATION

Volume: 4 Issue: 8 | Aug-2025 ISSN: 2720-6874
http://journals.academiczone.net/index.php/ijfe

3. Supian, NV (2011). Suzhaiushchiisia most: Problemy energeticheskoi politiki FRG (Tapering
Bridge: German Energy Policy Issues). Sovremennaia Evropa (Modern Europe), (3), 67-79. (In
Russ.)

4. Shuvalova O.V., Stoyanova M. Successes of Denmark and Germany in the field of transfer of their
economies from fossil to alternative energy sources / RUDN Journal of Economics. - 2020. - Vol.
28.-N.2.-P. 315-333. doi: 10.22363/2313-2329-2020-28-2-315-333

5. Zimakov, A. V. TES v Evrope? [what is the future] for coal-fired power plants in Europe?]. Vestnik
MGIMO University (Bulletin of MGIMO University), 2017. 5(56), 130—-150. (In Russ.)

6. Shuvalova O.V., Stoyanova M. Successes of Denmark and Germany in the field of transfer of their
economies from fossil to alternative energy sources / RUDN Journal of Economics. - 2020. - Vol.
28.-N.2.-P. 315-333. doi: 10.22363/2313-2329-2020-28-2-315-333

7. Shuvalova O.V., Stoyanova M. Successes of Denmark and Germany in the field of transfer of their
economies from fossil to alternative energy sources / RUDN Journal of Economics. - 2020. - Vol.
28.-N. 2. -P. 315-333. doi: 10.22363/2313-2329-2020-28-2-315-333

8. https://www.eea.europa.eu/ims/share-of-energy-consumption-from
9. "Renewable energy sources in figures" National and International Development, 2020. P 64

10. Gerhardt, Christina. Capitalism, Nature, Socialism. "Germany's Renewable Energy Transition:
Tackling Climate Change". 28 (2): 103—119. doi : 10.1080/10455752.2016.1229803.S2CID 15739

11. Rasmus L. Discussion Paper. Innovation paths in wind power: Insights from Denmark and Germany.
2012 Vol No 17.

12. Judith L. Energy Policy, Volume 35, Issue 11, November 2007, Pages 5481-5495,
https://doi.org/10.1016/j.enpol.2007.05.015

13. Giljum, S., Behrens, A., Hinterberger, F., Lutz, C., & Meyer, B. (2008). Modeling scenarios towards
a sustainable use of natural resources in Europe. Environmental Science & Policy, 11(3), 204-216.

14. Walker G, Devine-Wright P (2007) Community renewable energy: what should it mean? Energy
Policy 36:497-500

15. Rogers J, Simmons E, Convery I, Weatherall A (2008) Public perceptions of opportunities for
community-based renewable energy projects. Energy Policy 36:4217

16. Musall FD, Kuik O (2011) Local acceptance of renewable energy - a case study from southeast
Germany. Energy Policy 39(6):3252-3260

17. Beck U (1992) Risk society: towards a new modernity (Vol. 17). Sage Publishers, London

77 http://journals.academiczone.net/index.php/ijfe



http://journals.academiczone.net/index.php/ijfe
http://journals.academiczone.net/index.php/ijfe

