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Nowadays the world economy is experiencing the fourth energy transition, but instead of one 
technological revolution, there is a whole complex of technological breakthroughs based on 
the 3 Ds related to Energy: Decarbonization, Digitization and Decentralization. The core of 
current energy transition is the idea of fulfilling the needs of humanity without compromising 
the environment. For this reason, in todayEs world the economic and ecological development 
are inextricably linked. In modern conditions the process of transition to ‘green’�trends are 
to be a key component of sustainable development strategies of advanced economies. The 
past decade has laid a powerful impulse for transforming the energy system. The appearance 
of emerging technologies and increased focus on climate change have firmly anchored the 
global attention to decarbonization of the energy system. During the gradual recovery of 
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economies, it should be borne in mind that a temporary improvement in the environmental 
situation does not exclude the need to combat the consequences of climate change. The Green 
Growth Strategy, which means stimulating economic development with ensuring that natural 
assets continue to provide the resources and environmental services on which humanEs well-
being relies, becomes extremely popular [1]. The issue of climate changing, the massive CO2 
emissions in particular, is not only the reason of global ecological disaster, but is also closely 
associated with such categories as economic growth and technical progress, so determines 
the functioning of major economic industries. Furthermore, the need to conform to the 
requirements of Paris Climate Agreement and to maintain position on the international arena 
demands taking actions. Energy is a key element of the growth process of any economy as it 
manages everyday household activities together with industrial ones that form the basis upon 
which the economy is built. In this regard, more countries realise how essential it is to 
transform traditional energy systems and focus on applying alternative energy sources, 
including renewable energy sources (RES).  

According to International Energy Agency (IEA), the commissioning of new renewable 
energy-based capacities increased by more than 45% in 2020 as compared to 2019, and this 
tendency will continue in 2021-2022 [2]. In accordance with the report, published by Angora 
Energiewende and Ember, in 2020 RES, for the first time ever, overtook fossil fuels to 
become the EUEs main source of electricity (Fig.1). The share of RES in gross electricity 
generation accounted for 38.2%, which means a significant step towards the decarbonized 
future. Renewables have reached the leading positions due to the continued growth of wind 
and solar energy, which increased generation in 2020, despite the corona crisis, by 9% and 
15%, respectively. They provided almost a fifth (19%) of all electricity in the EU last year: 
a share of wind made 14%, and solar accounted for 5%. The volume of production in the 
hydropower industry remained unchanged, the development of bioenergy has stalled, the 
report noted [3]. 

 

 

Fig. 1. A share of electricity production in the EU-27, 2020, %. 

Turning to Russia, when it comes to energy transition, the general situation may be 
considered as uncertain. The steady increase of prices for energy resources, such as coal, fuel 
and gas, makes RES even more attractive. In spite of the opinion that solar and wind energy 
is not the most adequate solution for Russian energy sector, the renewable energy industry, 
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formed in the country since 2013, already plays an important role.  Due to major investments 
(about 650 billion roubles), significant multiplier effects appear in the economy, and 
renewable energy acts as one of the drivers of sustainable economic and social development. 

However, despite the high potential, the level of sustainable energy development in 
Russia is relatively lower than that in leading countries. Being among leading fossil fuels 
exporters, Russia earns a significant part of revenues from the economy, and renewable 
energy acts selling abroad oil, fuels, natural gas and coal. This hinders the development of 
alternative energy sources and poses challenges to the energy transition processes. The 
country needs to shift the vector due to the started growing green trends, especially in 
countries-trading partners. Coal exports from Russia in April 2021 decreased by 34.6% 
compared to the same period in 2020 and amounted to $ 976.9 million, and companies E�

revenues from the export of fuels from Russia in January-April 2021 decreased by 0.2% [4]. 
However, as a nation with advanced steel, naval, chemical and other industries, it is 
impossible for Russia to fall behind in the basic industrial sector and lose the title of an 
important player in the global energy system, when most countries benefit economically from 
industrial and technological progress in the field of renewable energy sources and energy 
storage technologies.  

�����������	���
�����
As it was already mentioned, while the economic development level is increasing, in the 
countries with advanced economies energy transition processes take place, particularly the 
use of RES, the implementation of new technologies, the rejection of CO2 consumption, the 
launch of Hgreen E� projects. For instance, in Japan, which is famous for its green growth-
oriented climate policy, introduction of advanced technologies and elaboration of alternative 
energy sources, it is planned to employ hydrogen as a replacement for carbon dioxide, in 
particular, to build about 8,500 hydrogen filling stations by 2030 and to abandon using fuel-
powered vehicles (it is estimated that by 2030, fuel-powered cars will account for about 20% 
of the total number) [5]. These technologies are also planned to be introduced in the field of 
sea transportation. 

If to compare with Russia, by the results of the World Economic Forum (WEF), in the 
rating of Energy Transition Index (ETI) the country took only 73rd place, which means that 
current adopted measures are not effective enough [6]. According to Enerdata, the share of 
renewables in electricity generation accounts for only 20.3%, which is only 4% higher than 
in 2015 [7]. However, the share of solar and wind power is only 0.3%, which is extremely 
low (Fig. 2).  

In April 2020, Russia approved a new energy strategy for the period up to 2035. Both 
scenarios of the energy strategy assume a gradual increase in the share of RES in the global 
energy balance, however, the document notes that fossil fuels will still continue to form the 
basis of the global fuel and energy balance in 2035. In accordance with the strategy, Russia 
will strive for stability regarding the extraction of fossil fuels and strengthen its international 
position in energy markets. The main measures planned are to improve the national 
renewable energy standards, to support the export of Russian equipment for renewable 
energy, to enhance regulatory mechanisms, as well as stimulate voluntary demand for 
renewable energy [8]. Nowadays in Russia there runs a ‘DPM VIE’ �� program – a capacity-
based support scheme (CBSS), the program to stimulate a RES-generation based on power 
supply agreements. The program envisages a competitive selection of various investment 
projects, related to the construction of generating facilities based on the use of RES. 2,783.39 
MW of renewable energy generation facilities were put into operation within this program, 
in particular, 483 MW due to SPP, 1278.99 due to WPP and 21 MW due to small hydropower 
plants (as of 1.07.2021). Furthermore, according to the official data, the dynamic of launching 
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new RES-based capacities tends to be positive [9]. In 2015, renewables accounted for only 
55 MW and was limited to solar power, and in 2020 1,195 MW were implemented (Fig. 3). 

 

 

Fig. 2. The share of electricity production by source in Russia, 2020, %. 

 

 

Fig. 3. Dynamics of power plants inputs based on RES (RES PDM), MW. 

  
 

E3S Web of Conferences 307, 05001 (2021)

DSDM – 2021
https://doi.org/10.1051/e3sconf/202130705001

 

4



�

�

The first stage of the program provided not only a significant inflow of investments, but 
also the accelerated development of industrial production of equipment. The country has 
acquired new competencies in constructing and operating the generating facilities. 
Nevertheless, the government decided to cut the volume of the new green generation support 
program – DPM 2.0 – by 10%: support for the renewable energy sector in 2025-2035 will be 
reduced from 400 to 360 billion roubles. This decision may be considered strange, while 
advanced economies are enhancing Hgreen’ �investments in RES. Furthermore, the 
requirements for localization of equipment became tightened, the share of domestic 
equipment must be 90% against the current 65-70%, along with its mandatory 
export (Fig. 4) [10].  

 

Fig. 4. Target indicators for the degree of the production localization for the RES equipment, %. 

In this regard, the opinions differed. On the one hand, the previous capacity selection 
demonstrated a significant reduction in capital costs for installing solar and wind-based 
generation and it is a sensible solution to reduce funding for this purpose. However, adopted 
measures may deprive of capacity growth, and new requirements for localization may lead 
to the need of additional investments in industrial plants, which cannot be recouped while the 
domestic market is declining. Moreover, it can cause the closure of new enterprises and, as a 
consequence, job losses.  

At present, the main institution engaged in RES is Russian Renewable Energy 
Development Association (RREDA). It is a non-profit organisation that represents the 
participants’�interests of Russian renewable energy sector and contributes to establishing a 
favourable investment climate and promoting the idea of using renewable energy sources [9]. 
The priority areas of the RREDA for its activity are: 

•� establishing partnership with public authorities for creating a favourable investment 
climate; 

•� carrying out activities related to the promotion of RES; 
•� developing international cooperation in renewable industry etc. [11].  

E3S Web of Conferences 307, 05001 (2021)

DSDM – 2021
https://doi.org/10.1051/e3sconf/202130705001

 

5



�

�

Turning to government, it also endeavours to straighten the industry and to accelerate the 
pace of moving towards the next energy transition. However, there are several concerns 
limiting this process in Russia which still needed to be addressed. 
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Fig. 5. An overview of global PV panel waste projections, 2016-2050. 
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Fig. 6. Areas potentially favourable for implementing RES. 
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•� a significant technology gap. 
'	�������������������������	�����	���������	������������	�����������������
����	�����	�

��������������	�������������I���
������
•� The implementation of certain restricting measures related to Xdirty Y� production, 

including the introduction of emission restrictions and expanding the mechanism of 
ETS (Emission Trading System), that can contribute to the CO2 emissions reduction, 
acceleration the fulfilment of the Paris AgreementYs terms and be a stimulus to the 
investments in alternative energy sources; 

•� The development of alternative mechanisms of recycling the blades of wind 
generators and solar panels, and establishing international relations in case of 
cooperation and exchange of technologies, alternative application of worn-out 
equipment; 

•� The expansion of green projects, especially in the most feasible regions, budgetary 
allocations for preferential credit to renewable energy industry, along with stimulating 
investment by issuing green bonds, tax deduction provision and creating Special 
Economic Zones in potentially favourable areas; 

•� General awareness-raising in the renewable energy sector, introducing staff training 
programmes to avoid the lack of professionals in the emerging industry and future 
employment creation, which will also contribute to socio-economic development; 
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