Russia has the means to switch to renewables – leads in new energy tech
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The reason for which Russia will shortly emerge as a leading country in new energy technology based on renewable power generation and energy storage in Li-ion battery and solar hydrogen, I argue in this study, is of economic and industrial nature. As countries increasingly replace thermoelectric power generation with solar and wind power, the demand of gas-fired turbines has gone from over 71.6 GW to less than 30 GW in 2018,39 and this regardless of increased energy consumption. Under these conditions, and with BEVs now replacing ICE vehicles at quick pace, becoming a leading country in clean energy technology for Russia's economy becomes an inevitable option. Aware that solar PV generation is the cheapest way to generate electricity, governments across the world in 2018 auctioned 81 GW of PV power out of about 100 GW installed globally. In 2019, the amount of power contracts through a competitive procurement rose to 90 GW out of 114 GW installed.40 In 2018, only seven countries installed between 1 and 5 GW of PV power, but by 2022 the number of such countries is expected to almost triple to 19.40 The country currently lags behind in solar cell, Li-ion battery, wind turbine, and hydrogen fuel cells manufacturing but it excels in practically all fields of science, with numerous milestone achievements in the areas of physics, chemistry, mathematics, aerospace, medicine, and engineering. As put it by Hargittai, “there is no other city in the world that has so many memorials honoring scientists as Moscow.”41 According to Russian scholars writing about Li-ion battery manufacturing in Russia, “the current level of competences, technologies, and production volumes in the Russian Federation does not meet the needs of modern and future markets”.42 Yet, neither “competences” nor “technologies” can be a problem to scale-up Li-ion battery manufacturing in a country excelling in virtually all fields of today's science and advanced technology in fields far more complex than battery technology such as avionics, aerospace, and nuclear energy. To unleash its potential in clean energy technology manufacturing, Russia needs to develop its own national solar cell, Li-ion battery, and hydrogen fuel cell industries, reinvesting part of the huge revenues coming from oil and natural gas sales abroad into developing the national clean energy technology industry. One single example renders said potential. Russia's sole solar cell and PV module manufacturer was established in 2009 by government-owned Rusnano technology group in Novocheboksarsk. In 2018, the company (Hevel) started shipments of its new heterojunction solar modules replacing thin film modules not only to Russia's customers, but also to customers in Sweden, Thailand, Kazakhstan, and other countries.43 By mid 2019, the company completed the expansion of its heterojunction solar module production capacity from 160 to 260 MW annually. Though minuscule in volume in comparison with the yearly output of just one of the single top ten PV manufacturers (all based in China, with the first alone having delivered more than 11 GW of solar modules only in 2018),44 the new production line yields also 460 W bifacial modules comprised of 144 half-cut bifacial cells. On 1 July 2019, Hevel connected to the grid a 25 MW solar park in Yelshanskaya (Figure 1). All components of the power plant, including the inverters and support structures, were produced in Russia. Alone, the plant produces over 30 million kWh every year, saving the equivalent of 4 million m3 of natural gas. The competing dynamics of oil price, economic growth, and oil extraction costs require that by 2025, even keeping the oil fraction in the global energy mix at the 2015 low level of approximately 33%, more than 11 additional million barrels per day will have to be added to current oil production levels.45 Furthermore, this exceptional amount of extra oil should be available at low extraction costs. In brief, driven by socioeconomic and energy global drivers, mankind has in the switch to producing energy from renewable energy sources the only alternative to an energy crisis that would drive social and economic unrest.45 In this context, the widespread uptake of decentralized solar energy systems in the built environment on a truly global scale is now a realistic objective for all world's countries.46 Even in Moscow's huge (962 ha) Kuzminki-Lyublino urban park, for instance, 228 out of 505 existing lamps are ready to be replaced by solar street LED lights equipped with Li-ion batteries.47 The buildup of Russia's clean energy technology industry will require proper planning, rationalization efforts, and the development of creative and effective policies, which will include new educational initiatives in today's solar energy science and technology,48 and energy management.49 Addressing the delegates of the 1920 All-Russia Congress of Soviets Ulianov (Lenin) said: “Communism is Soviet government plus the electrification of the whole country”.50 One century later, with Russia fully electrified since decades and renewable energy technologies soon to power vehicles, buildings, and industries, Lenin's insight into the future might be reformulated as follows: “Russia's economy is its clean energy industry on the scale required by being the world's largest country”. 
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