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ABSTRACT 

Hydrogen has already become a common place in the energy policies of developed 
countries, and the coronavirus crisis has only accelerated this trend: the transition to clean energy 
is recorded in the state support packages to the affected economies. Germany has already adopted 
a national hydrogen strategy; by 2030. In 2020, the Russian government approved a hydrogen 
development roadmap until 2024. A hydrogen energy development concept, which formulates the 
hydrogen energy priorities including short-term, medium-term, and long-term goals, has already 
been drafted. However, it is not yet clear how the global economy will switch to a low-carbon 
model and what role hydrogen production will play in that transition. Therefore, the details of this 
global transition remain technologically unclear. Will there be any competition in the market? In 
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consumers’ idea, hydrogen can also replace natural gas. However, now, market regulation and 
future competition between energy giants are not discussed, and there is still a long way to go; for 
now, it is necessary to launch pilot cooperation projects. The authors of this article dwell in detail 
on the problems and trends regarding how to use this opportunity. 
Keywords:hydrogen geopolitics, hydrogen cluster, hydrogen energy, decarbonisation, carbon-
neutral economy, project consortium, carbon border adjustment mechanism (CBAM). 
JEL classification:F 18;  F 64; O14; Q 47; Q48 
 
 
1. INTRODUCTION 

At the turn of the century, the world was preparing to switch to a hydrogen economy, 
energy transformation issues were actively discussed, laws were signed, and large-scale plans were 
drawn up. For example, the United States began to address their energy issues by producing shale 
hydrocarbons. Inthe EU, renewable energy source supporters firmly took power and firmly led the 
community to its full electrification with wind and solar power plants. Recently,the movement of 
the world’s largest economies towards a new low-carbon model has become a priority, and the 
hydrogen economy has come into focus of cutting-edge research projects, discussions, and 
developments. On the one hand, the promotion of the hydrogen economy will hit the traditional 
oil and gas exporters; on the other hand, they can also be engaged inintroducing “green 
technologies”. The idea behind this isto solve all transformation problems and seek for ways to 
solve them. At the same time, scientists from the Institute for the Study of Energy Economics at 
the University of Cologne (EnergiewirtschaftlichesInstitut, EWI) and the Berlin Foundation for 
Science and Politics (Stiftung Wissenschaft und Politik, SWP) offer a variety of possibilities for 
using H2. According to their scientific data, due to a lot of options for its production, transportation, 
storage, and application,hydrogen is a unique energy source for the decarbonisation of economic 
sectors. 

In the developed countries of Europe and Asia, especially in Japan and South Korea, after 
many years of research and development, various technologies for the use of H2 in the economy 
are growing ripe. This path is followed by not only Europe and the United States but also China. 
China’s new policy is to achieve full carbon neutrality by 2060. In 2020, the EU adopted the 
Hydrogen Strategy for a Climate Neutral Europe and the policy document Securing a Climate 
Neutral Economy: An EU Strategy for the Integration of Energy Systems. Thus, the leadership 
role of Germany, which approved a national document on the development of hydrogen energy, 
virtually demonstrates the willingness of the FRG authorities to invest extensively in the creation 
of new energy infrastructure (Poptsov 2021)i. 

Russia’s energy exports account for about half of the state’s revenues. As a result, the 
Russian government views the decline in external demand for energy resources as a threat to its 
economic security. 
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2. METHODOLOGY 
The global economy is heading for carbon neutrality, and many countries have declared 

their readiness to follow the “green path”. Today, the speed of such a transitioncomes before 
everything. Some financial institutions have even stated that they would stop supporting those 
industries that threaten the climate. As known, within the framework of the Paris Climate 
Agreement, the EU countries have undertaken to significantly reduce emissions of the greenhouse 
gas CO2 into the atmosphere, and the introduction of hydrogen technologies is seen as one of the 
scientific and industrial ways to achieve these goals. According to the results of the leading 
German research centres SWP and EWI, hydrogen technologies are mostly environmentally 
friendly, in the face of the intensifying struggle against global warming, the demand for them is 
growing significantly. 

Drafting a carbon regulation in Russia continues and constantly faces challenges along the 
way; most of the discussions are around its economic aspect. An important problem is the lack of 
clear interaction on the international platform. 

Hydrogen (H2) does not exist in abundance in its natural state and should be synthesised 
from raw materials (Table 1). Currently, this feedstock is mainly natural gas (over 50%) followed 
by hydrocarbons (from oil) about 30%. The rest of the production is based on the use of coal (less 
and less used) or biomethane (from biogas plants). 

Table 1. Hydrogen (H2) production pathways visualisation and colour coding*. 
Hydrogen related 

colour 
Production methods throughout the entire production chain 

 
 
Grey hydrogen 

The hydrogen produced from natural gas by this fossil fuel-based 
SMR (CO2-emitting) process is called grey hydrogen. This grey hydrogen 
is dominant in the market. From 70 to 80 million tons of this grey hydrogen 
are produced annually, the main application of which remains the 
industrial chemical sector. The United States and China are the two largest 
hydrogen suppliers in the world. 

 
 
Blue hydrogen 

The hydrogen produced by the approach,whichemits fewer greenhouse 
gases, is called blue hydrogen. Of course, CO2 capture solutions are very 
expensive and only a few pilot plants have been identified worldwide. 

 
 
Green hydrogen 

If production is only provided from renewable energy sources, hydrogen 
turns green. If the electricity used to power the electrolysers is 100% 
renewable energy. 

Yellow hydrogen If electrolysers are fully or partially powered by nuclear energy, then it is 
about “yellow hydrogen”. 

Compiled on the basis of the Blue, Green, Grey: the Coloursof Hydrogen materials, 
http://www.chem4us.be/blue-green-gray-the-colors-of-hydrogen/ 
* –Hydrogen-related colours are used by the press, the socio-economic world, and specific 
industries. 
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The European Commission is focusing on renewable hydrogen to accelerate the 
decarbonisation of various sectors and achieve climate neutrality by 2050. What does this mean 
for future energy imports from Russia, which is currently Europe’s largest natural gas supplier to 
the European Union? 

In metallurgical, chemical, oil refining and other industrial-scale operations, in various 
processes, “green hydrogen” is intended to replace H2 that is currently obtained from fossil 
hydrocarbons, for example, from natural gas, while releasing CO2 into the atmosphere. 

Some projects have already been carried out in European countries to use hydrogen instead 
of oil and gas. In the context of the global coronavirus pandemic, the topic of hydrogen is of an 
even bigger draw. This is due to the fact that in order to overcome the pandemic consequences, 
enormouseconomic stimulus programmes are being developed in various countries; and there is 
an obvious desire to earmark the allocated funds for the development of the most innovative, 
promising, and environmentally friendly technologies. 

 
3. LITERATURE REVIEW 

The literature review shows that there has been a keen interest in efficient hydrogen 
production methods due to fewer environmental problems compared to other energy resources ii 
(Kaiwen 2018). There have been many studies on hydrogen production from natural resources 
such as wind, sun, coal, etc. Moreover, recently in many countries, their speed has increased 
dramaticallyiii (Maghami 2015). There are two key drivers of the transition to a hydrogen economy: 
first, the desire to reduce greenhouse gas emissions and improve the health of the urban 
environment by reducing the air pollution criteria; second, the need to ensure the reliability of the 
power supply systemiv (Butterworth 2005). 

Switching to a hydrogen economy can reduce carbon emissions and improve energy 
security. The introduction of hydrogen technology provides preconditionsfor making an important 
contribution to meeting the significant energy needs of the economy, as well as to reducing urban 
pollution and the overall carbon footprint, and progressing towards a circular economyv 
(Elmanakhly, 2021). 

The hydrogen economy requires the ubiquitous use of hydrogen as a key energy vector that 
allows the transfer of energy in space or in time, so that it is available for use everywhere and 
always in the desired quantities and formsvi (Orecchini 2012). 

Some authors also discuss which ways are more socially balanced and optimal for the 
development of energy and climate policies (Fredriksson (2021)viiand Edenhofer (2021))viii.One 
option being explored is using hydrogen instead of natural gas in the gas network to provide low-
carbon heatix (BEIS 2019). 

Fuel cells are now produced by major corporations, such as Dupont, 3M, and Johnson 
Matthey, as well as most of the world’s largest car manufacturers including General Motors, 
DaimlerChrysler, Nissan, Honda, Toyota, Ford, and Hyundai. Although Canada is recognised as 
the world’s leader in fuel cells and hydrogen technologies, the United States, Japan, and the EU 
are increasingly competing with it for global technological leadershipx(Holbrook 2010).This is 
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especially true for countries with a shortage of fossil energy resources, which primarily include 
Japanxi(Korneev 2020). 

All major energy outlook scenarios show that H2 and renewables will be the key drivers of 
global reductions in greenhouse gas emissions. Hydrogen will play an important role in the energy 
mix by 2030, and despite the recent oil shocks, it is time to start escalating the hydrogen 
economyxii(Bulletin, F. C. 2020). The importance of hydrogen for developing countries is also 
growing. So, for Qatar, H2may become a major player in diversifying its energy supply pattern, 
expanding the profile of the industrial supply chain and reducing its environmental 
impactxiii(Eljack2021). A similar context can be seen in other developing countriesxiv(Pingali 
2012). 

Since the hydrogen energy development prospects in Russia are largely related to the export 
of hydrogen, international cooperation in this area takes a special place in the upcoming activities 
of the national government. The action plan provides for three main areas of such 
cooperationxv(Mastepanov 2021):bilateral cooperation with the producing countries and 
consumers of hydrogen; promotion of international cooperation on the development and 
implementation of hydrogen technologies; Russia’s engagement in the activities of related 
international entities. 

The scientific literature also discusses important uncertainties, hidden traps and pitfalls that 
may be encountered in the creation and implementation of the Russian hydrogen strategy. The 
fundamental uncertainty of the new hydrogen market arises from four parameters at oncexvi 
(Kholkin 2021): 
1) The hydrogen market volume and the level of development of hydrogen technologies 
determined by the growth in demand for it. 
2) The volume and geographic structure of cross-border hydrogen trade, which will determine the 
global, regional, or local nature of the market. 
3) The level of requirements for commercial hydrogen in terms of the size of the carbon footprint 
and the availability of a guarantee of origin, which can significantly change the ratio between 
“green”, “yellow”, and “blue” hydrogen inthe market and their supply geography. 
4) Merchant hydrogen storage and transportation requirements. 
 
4. RESULTS 

The construction of a hydrogen economy is just beginning but the green global economy 
transformation cannot be stopped. Today, several possible scenarios for futurehydrogen energy 
development are competing (Fig. 1). One of the geopolitical goals of the European Union is to 
reduce dependence on Russian energy resources, and the focus on accelerated decarbonisation of 
the economy gives it such a chance. Though, at the same time, Russia is beginning to intensively 
reflect on how to make Russia a major supplier of hydrogen. In 2021, the German government 
finalised the national hydrogen strategy by uniting all majorgas pipeline operators in the domestic 
market, and FNB Gas presented a project to switch part of the German gas pipeline system to 
hydrogen transportation by 2030. 
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At the same time, EWI urges not to solely focus on electrolysis and the production of “green 
hydrogen” but to use, especially at the initial stages of the hydrogen economy development, 
various technologies for the production of H2. This includes producing it from natural gas, but 
without releasing CO2 into the atmosphere. 

In any case, the German hydrogen strategy will have both foreign economic consequences 
and foreign policy implications. The EWI and SWP experts are unanimous in their assessments: 
1) Germany will not have enough of its own resources to create a hydrogen economy. 
2) Germany will have to carry out large-scale imports of either electricity for the production of 
“green hydrogen”, or itself, or natural gas or various variations of “non-green” H2 already obtained 
from it. 
3) The EWI believes that the purchase of a large amount of electricity from European neighbours 
is unlikely but they consider it quite promising to import “green hydrogen” from the EU countries 
which have significant potential for the development of renewable energy. 
4) “Hydrogen could be delivered to Germany by mixing it with gas in existing gas pipelines, 
redesigning gas pipelines, as well as in a liquefied or chemically bound state when transported by 
ships or by rail. 
5) In addition, in the future it could be obtainedfrom such North African countries as Algeria and 
Morocco, or from the states of the Middle East, which are now actively developing renewable 
energy. 

EWI also considers it quite possible to produce in Germany so-called “blue” and 
“turquoise” hydrogen from natural gas imported. However, the Cologne scientists see more 
preferable imports of ready-made “blue” and “turquoise” H2 produced directly in countries 
producing natural gas. 
SWP experts have a different approach; in one of the chapters of their study titled “Hydrogen 
Geopolitics”, they first point out that “the obvious losers” of the energy transition to renewable 
energy and hydrogen “include the oil and gas industry, as well as countries rich in oil and gas”. 
 
 
 
 
 
 
  

Fig 1. Competing hydrogen energy scenarios (authors) 
The German and Russian energy ministries signed a letter of intent in 2021. For Germany, 

the benefits of this collaboration include not only potential access to low-carbon hydrogen but also 
opening up a German hydrogen technology marketxvii(Zabanova 2021). 

It seems that the hydrogen partnership could play a decisive role in joint research, 
innovation, and technology scaling. As SWP experts point out, hydrogen could open up new 
sources of income for the oil powers. First, it is important from the point of view of the foreign 

SCENARIO 1 
Local concentration of 

production and consumption 
of hydrogen in individual 
countries or small regions 

 

SCENARIO2 (TRANSITIONAL)  
Implementation of large-scale projects to 
arrange for a global hydrogen supply chain; and 
in the future,create a unique low-carbon 
hydrogen cluster, in which the price of 
hydrogen will be attractive to potential partners 
 

SCENARIO3 
Creation of a global market with 

large-scale transportation of energy 
resources from production centres 

to consuming centres, as is the case 
with the oil and LNG markets 
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and security policies. Second, from the point of view of the climate policy, it would also be very 
rational to involve Russia, Saudi Arabia, and similar states in the energy transformation. Giving 
these countries a perspective on a climate-neutral energy system means getting a chance for triple 
dividends: in climate policy when using the potential of hydrogen and in foreign policy. In other 
words, they urge them to actively involve oil and gas states in the implementation of H2 
technologies and in the development of the global hydrogen economy. 
 

The hype has arisen because climate protection has become a priority. Also, now there is 
an understanding of the geopolitical significance of energy technologies as key technologies of the 
future. 

In addition, in Germany, they were concerned about the geopolitical consequences of 
decarbonisation at quite an early stage. 

The introduction of hydrogen technologies and their widespread use are not at all a matter 
of the near future. Indeed, Germany has a consistent message: state money will be allocated to 
support only “green” hydrogen, and it concerns billions of euros. At the same time, it is 
increasingly recognised that for forced decarbonisation it needs to obtain large volumes of 
hydrogen of any “colour” at the earliest date. 

Other countries that rely on hydrogen, like Japan or China, are ready to test a variety of H2 
production technologies. So, Germany, with its rather restricted approach, may be placed in a 
disadvantageous situation. Moreover, the EU does not yet have a clear understanding of which 
hydrogen should be considered climate neutral. Quick political decisions to spur investment are 
needed. 

Which countries could compete with the Russian Federation or provide an alternative? Will 
Ukraine become a competitor to Russia in the hydrogen sphere? First of all, capacities will be 
created in the EU itself and in its immediate surroundings; there is already an infrastructure on 
which to rely, and general statutory standards have been developed, which is highly important. 
The EU also relies on its regional neighbours in the Baltic, Mediterranean, and Black Sea regions. 
The advantage of Russia is that the transport infrastructure is already largely in place, and that 
there is a long-term experience of cooperation with Russian companies. 

Ukraine is integrating its energy market into the European one and plans to have regulatory 
standards common with the EU. Therefore, it is now clearly at the forefront of potential partners 
only for political reasons. 

The discussions tended to clearly demonstrate that industrial states expert community 
approaches can be quite comparable. There is a full understanding of the direction in which the 
world is moving ever-more-rapidly: towards a radical reduction in greenhouse gas emissions to 
achieve the Paris climate agreements. Now, the only question is how to do this. 

The Russian-German Science Forum “Green Transformation of the World Economy: A 
View from Russia and Germany” held in March 2021 showed that it should be possible to develop 
common approaches for Russia and the European Union to combat climate change and other 
environmental problems. 
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From 2023, the Cross-Border Carbon Adjustment Mechanism (CBAM), or the EU carbon 
tax, as it has come to be called in Russia –will be introduced. CBAM’s goal is to charge importers 
to the wider EU market if their products are manufactured with high CO2 emissions. Itis unclear 
yet, in particular, to what extent this will affect Russian oil and gas suppliers; but given the current 
model of Russian economic development, companies from the Russian Federation will face 
additional costs. However,the companies interested in further operation in the European market 
will certainly start to turn green.  

Hydrogen is assuming ever greater importance, almost the key challenge in energy 
cooperation. A greater focus is put on the climate agenda. By order of the Russian Federation 
Government in 2020, a national hydrogen energy development action plan (“roadmap”) until 2024 
aimed at increasing the production and expanding the scope of hydrogen as an environmentally 
friendly energy source, as well as the country’s joining the world’s hydrogen production and export 
leaders was approved. The promotion of the hydrogen economy is enshrined in the key sectoral 
strategic planning document –the updated Energy Strategy of the Russian Federation up to 2035xviii 
(Minenergo). Hydrogen, which is mainly used in the chemical and petrochemical industry today, 
can become one of the drivers of energy development and provide the basis for the creation of a 
hydrogen economy in the country in the future. 

The Russian in-country capacity development in the fields of production, use and export 
of hydrogen, as well as taking a leading position in the global hydrogen market, were determined 
as goals by the new hydrogen energy development concept (Fig. 2). 

 
Fig 2. Concept for the hydrogen economy development in Russia: strategic initiatives, 

infrastructures, and stages of implementation (compiled by the authors on the basis of the 
Government Decree on the adoption of the Concept dated 5 August 2021) 

The challenges and threats to the Russian fuel-and-power sector and economy associated 
with the transition to the global low-carbon economy arexix (Bazanpa2021): 
a) a slowdown in the growth of the global demand for energy resources and a change in the pattern 
of the world’s demand for energy resources; 
b) increased competition among energy resource exporters, also in connection with the emergence 
of new exporters; 
c) lack of technology compared to other countries in the field of energy technologies, including 
renewable, nuclear and other low-carbon technologies, as well as digital and intelligent 
technologies; 

Strategic initiatives
•Creation of consortia to manufacture hydrogen production equipment and components
•Development of the hydrogen storage and transportation infrastructure

Creation of regional clusters
•The North-Wetsren cluster will focus on the export of hydrogen to Europe
•The Eastern cluster will export hydrogen to the Asia-Pacific region
•The Arctic cluster will provide low-carbon electricity to polar territories

Stages
•At the first stage, the launch of pilot projects for the production and export of hydrogen
•A complete transition to the hydrogen economy is planned by 2050
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d) discrimination against Russian industrial or fuel-and-power organisations in a global context by 
changing international legal regulation, including under the pretext of implementing climate and 
environmental policies, in particular, the introduction of transboundary carbon regulation; 
e) more stringent requirements for the carbon intensity of products and developing a regulatory 
framework for regulating carbon dioxide emissions in the countries of the European Union, the 
Asia-Pacific region, and the United States. 

Russia’s competitive advantages in the development of hydrogen energy are obvious: those 
include the availability of productive capacity reserve; scientific groundwork in the hydrogen 
production, transportation and storage; proximity to potential hydrogen users (EU countries, 
China, Japan, new industrial countries of Asia); and the availability of an operational transportation 
infrastructure. In the future, this may allow Russia to lead the global market with its new hydrogen 
production and supply competencies. 

However, in Russia, there are some significant problems with the introduction of hydrogen 
energy, and this is, first of all, the balanced development of the Russian fuel-and-power sector: on 
the one hand, the state should assist in promoting the national hydrogen technological 
competencies, and on the other hand, it should strive to maintain the strategic positions of Russian 
companies in traditional energy markets. In addition, regular measures of state support and 
industrial safety regulations for the use of hydrogen transport systems are needed. For example, 
for the development of the hydrogen economy in Russia, it is possible to consider the possibility 
of giving benefits and incentives to commercial vehicles, as well as introducing state co-financing 
for the construction of filling facilities and infrastructures. 
 
5. DISCUSSION 
  Discussions about the possibilities of using hydrogen for energy purposes have been known 
for a long time, and in the 20th century, interest in them manifested itself repeatedly: in the 1970s 
–in connection with the oil crises, in the 1990s and 2000s –in connection with the growing concern 
about global warming. This served as an incentive to stimulate new developments (with an 
emphasis on transport, industry, etc.), but no large-scale hydrogen technology implementation was 
translated into action. 

How great is the risk of destabilisation for countries the business model of which is to 
export fossil fuels? How can one help Central Asia, or the Gulf states to make the energy transition 
along with the rest? Brussels wants to reduce its dependence on Russian gas, which plays a 
significant geostrategic role. 

The situation began to change, and hydrogen became an integral part of the carbon neutral 
policy of all countries that announced such goals. F. Birol, Executive Director of the International 
Energy Agency, in an interview with the Financial Times, highlighted the transforming 
geopolitical context of hydrogen: “I have never seen any technology that would enjoy such multi-
faceted support from all governments”. Usually, governments have different views on nuclear 
energy, gas, oil, coal, and electric cars, but when it comes to hydrogen, everyone “is keen on” it, 
and many governments are adopting hydrogen strategies one after the otherxx (Birol). 
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Countries are striving to “establish a foothold” for themselves among the hydrogen 
economy development leaders, but it is all about the lack of a market and technical difficulties. At 
the end of 2019, the European Commission published its European Green Deal and attached to it 
a roadmap, a list of documents that Brussels has pledged to develop over the next two years. This 
is a major geopolitical project, and Europe is finally going to achieve energy 
independencexxi(Alabuzhin 2020).The European Green Deal, which aims to pave the way towards 
climate neutrality by 2050, underlines that the EU is serious about climate protection and energy 
transition, and will quickly reduce its demand for fossil fuels. For example, a recent study by the 
German Environment Agency predicts that domestic demand for natural gas in Germany (the 
largest consumer of natural gas in the EU) will fall by about 90% by 2050; in this context, 
exporting clean hydrogen to the EU could be a promising option in the futurexxii(Jahnandothers 
2021). 

The technology part of the strategy, which is cut to a minimum, also raises many questions. 
It is one of the main areas of discussion, the transition to renewable energy in the framework of 
the so-called “Green Deal” and what negative consequences oil and gas suppliers will have. 
Against this backdrop, Germany’s plans to help these supplying countries produce hydrogen look 
daunting. Under certain conditions, it is possible to use the existing gas transmission systems to 
export hydrogen to the EU; but electricity is needed for hydrogen production which should be 
environmentally friendly according to Brussels’ plans. Investing in projects is called one of the 
most important by European businessmen, for example in Ukraine. 

There is also a great technological uncertainty, which is associated with the fact that 
countries identify hydrogen economy in different ways: some classify it as green energy, others 
set it aside as a separate kind of energy. There is not a single institute in the world that can fully 
undertake to assess the hydrogen energy industry development. Therefore, in 2020, it was decided 
to create a consortium in Russia, which included research centres, heads of regions and relevant 
ministries, as well as company managers. One of the consortium’s challenges is to connect existing 
technologies with the market needs. 

Russia has specific barriers that hinder hydrogen development. In particular, these are the 
preservation of large investments in the oil and gas industry, the high-carbon structure of the 
Russian economy with the unshaped world’s hydrogen market and the high cost of hydrogen for 
the end user taking into account transport costs and insufficiently effective technologies, as well 
as the lack of the regulatory and technical regulation of the hydrogen industry and climate 
policyxxiii (ac.gov.ru 2021). 

Russia is still skittish about the vaunted potential of hydrogen, is interested in using its 
natural gas to become the leading exporter of this new energy source. In the absence of a serious 
national decarbonisation programme in Russia, it will be challenging to stimulate hydrogen 
production primarily for export and without any significant domestic demand. Nevertheless, 
against the backdrop of a steady deterioration in the political relations between Russia and the 
West, clean energy (and hydrogen in particular) is one of the few promising areas of cooperation 
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between Germany and Russia that can become an important stage in the development of hydrogen 
value chains in both countriesxxiv (Zabanova 2021). 

Since decarbonisation undermines the Russian business model, why should Russia support 
the development of a hydrogen economy in the EU, which will require huge amounts of money 
and the purchase of Western technology? This is a very serious dilemma. On the one hand, Russia 
risks gradually losing its most important export market. On the other hand, in Asia, the demand 
for Russian fossil fuels, especially gas, will continue to grow. Obviously, the Western countries 
will develop renewable and hydrogen energy, while the Eastern ones will develop the traditional 
ones. On the third hand, climate change is also affecting Russia, the melting of permafrost threatens 
the most diverse Russian infrastructure. Therefore, conceptual difficulties are important aspects of 
scientific areas, discussions and industrial policies. 

While the Russian hydrogen strategy is a detailed document on how hydrogen is viewed, 
it is far from being a game changer in the country’s energy sector. More importantly, its concept 
is clearly export-oriented and does not mention key steps to promote large-scale domestic demand 
for hydrogen. The lack of strong domestic demand for hydrogen for the part of the country’s own 
enterprises is a factor that can make the Russian hydrogen industry especially vulnerable under the 
influence of external factors, such as changing preferences for the kind of hydrogen in target 
markets, as well as for newly emerging trendsxxv (Patonia 2021): 
a) With the rapid build-up of the EU’s “green” hydrogen potential, Russian “low-carbon” 

hydrogen may eventually be squeezed out of the European market. 
b) Alternatively, in an even closer perspective, a European border carbon tax could potentially 

minimise the economic advantage of the different colours of Russian hydrogen fuels. As a 
result, the country’s newly created hydrogen sector may not be able to fully achieve the 
objective and provide the expected revenues. 

c) Given the urgent need for foreign technologies in many segments of the Russian energy sector, 
achieving the stated goals alone is unlikely. Especially in the unfavourable environment of 
international sanctions, when large-scale cross-border cooperation in most areas is constantly 
questioned. 

As a result, the Russian government views the decline in external demand for energy 
resources as a threat to its economic security. 
 

6. CONCLUDING REMARKS 
Given the rapidly growing global interest in hydrogen, the hydrogen production and export 

idea has become one of the hottest topics in the global economy. Russia is demonstrating its 
interest in joining the global hydrogen race and sees itself as a future hydrogen supplier for the 
Asia-Pacific region. However, it should be borne in mind that becoming a key exporter of 
hydrogen also requires a strong domestic hydrogen economy. For Russia, to secure its place in the 
transition to global energy, it is necessary to adopt a more ambitious policy of decarbonising the 
economy. Industrial decarbonisation in Russia is an untapped and very promising area of bilateral 
cooperation. As hydrogen competition intensifies, with governments and corporations investing 
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heavily in this sector of the national economy, Russia needs to mobilise political will and resources 
to seize its share of the future hydrogen market. 

As for EU, it should obviously consider the comparative carbon content of various kinds 
of hydrogen as the main criteria. Today, at this early stage in the hydrogen economy development, 
well-designed pilot projects are important, and Russia has solid scientific experience in hydrogen 
research since the Soviet times. Several leading universities in the country are conducting research 
into hydrogen technologies (energy storage systems and hydrogen-fuelled ones, new hydrogen 
production methods). However, so far most of this R&D is narrowly specialised and fragmented, 
and commercialisation remains a problem. 

In order to foster mutually beneficial cooperation between the EU and oil gas states in the 
field of environmentally friendly hydrogen and create incentives for investment cooperation, the 
EU will have to take positive measures (clearly formulate its import preferences regarding 
hydrogen production and sustainable development standards). It is equally important to clarify the 
contractual and regulatory conditions governing trade relations and joint projects, especially given 
the sanctions currently in force against Russia. A smart first step for the EU or Germany would be 
to promote joint pilot projects throughout the supply chain. Such collaborative efforts can also 
scientifically evaluate different manufacturing processes and transportation options. 

A key issue for hydrogen geopolitics will be Russia’s overall strategic position taking into 
account the efforts of the EU and other export markets (e.g. China) to decarbonise. Overseas 
demand for clean hydrogen will enable Russia to implement new business models based on 
renewable energy sources. These projects could leverage existing investments in the Russian 
natural gas sector, and against this backdrop, the Russian government could kindle domestic 
demand for pure hydrogen. For example, the Russian steel industry holds great promise in this 
regard. Since plants can also run on hydrogen in the steel industry, they provide the basis for the 
production of environmentally friendly steel. 

Whether the energy relationship between the EU and Russia will have a future is obviously 
also partly dependent on the willingness of both parties to selectively interact with each other on 
the topic of hydrogen. Actually, an attempt to create a number of platforms for flexible and diverse 
support of this transformation is not yet seen as a strategic form of cooperation. 

Acknowledgments: The authors would like to thank the anonymous reviewers for their 
support. 

References 
 

 
iDmitry Poptsov, April 9, 2021 Federal Republic of Germany Hydrogen Strategy, RIAC, 
https://russiancouncil.ru/dmitry-poptsov/ (September 5, 2021) 
iiLi Kaiwen, Yu Bin & Zhang Tao (2018) Economic analysis of hydrogen production from steam 
reforming process: A literature review, Energy Sources, Part B: Economics, Planning, and 
Policy, 13:2, 109-115, DOI: 10.1080/15567249.2017.1387619 



 
 
 

10379 
 

Ann. For. Res. 65(1): 10367-10380, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

 
iiiMaghami, M.R., asl, S.n., Rezadad, M.e. et al. Qualitative and quantitative analysis of solar 
hydrogen generation literature from 2001 to 2014. Scientometrics 105, 759–771 (2015). 
https://doi.org/10.1007/s11192-015-1730-3 
ivButterworth S, Hill N, Kallamthodi S (2005) Feasibility Study into The Use of Hydrogen Fuel. 
Rail Safety & Standards Board. 
vFaris Elmanakhly, Andre DaCosta , Brittany Berry , Robert Stasko , Michael Fowler,  
Xiao-Yu Wu,Hydrogen economy transition plan: A case study on Ontario AIMS Energy, 
2021, Volume 9, Issue 4: 775-811. doi: 10.3934/energy.2021036  
viOrecchini F, Naso V (2012) Energy systems in the era of energy vectors, Springer US 
vii Gustav Fredriksson and Georg Zachmann (2021), Assessing the Distributional Effects of the 
European Green Deal,CESifo Forum 5, 2021 September Volume 22 , 
file:///C:/Users/User/Downloads/CESifo-Forum-2021-5-zachmann-fredriksson-green-deal-
september.pdf (25.09.21) 
viii Ottmar Edenhofer, Matthias Kalkuhl and Christina Roolfs Carbon (2021), Pricing and 
Revenue Recycling: An Overview of Vertical and Horizontal Equity Effects for Germany, CESifo 
Forum 5 / 2021 September Volume 22. 
ixUK Government - Department for Business, Energy & Industrial Strategy (Ed.) (2019) : H2 
emission potential literature review, BEIS Research Paper, No. 2019/22, UK Government, 
Department for Business, Energy & Industrial Strategy, London 
xJohn Holbrook, David Arthurs, Erin Cassidy, February 2010, Understanding the Vancouver 
Hydrogen and Fuel Cells Cluster: A Case Study of Public Laboratories and Private Research, 
European Planning Studies 18(2):317-328, DOI:10.1080/09654310903491648 
xiK.A. Korneev, 2020. Japan's policy in the field of hydrogen energy development, Japanese 
studies 2020. No. 4. P. 64-77. 
xiiBulletin, F. C. (2020). DNV GL says oil & gas industry sees hydrogen as key to 
decarbonisation. Fuel Cells Bull. 2020:13. doi: 10.1016/S1464-2859(20)30258-3 
xiiiFadwa Eljackand Monzure-Khoda Kazi, Prospects and Challenges of Green Hydrogen 
Economy via Multi-Sector Global Symbiosis in Qatar, Front. Sustain., 21 January 2021 
| https://doi.org/10.3389/frsus.2020.612762 
xivPrabhu L. Pingali, Green Revolution: Impacts, limits, and the path ahead, PNAS, July 31, 2012 
, vol. 109 , no. 31, 12302–12308,, www.pnas.org/cgi/doi/10.1073/pnas.0912953109 
xvAlexey Mastepanov, Hydrogen power engineering in Russia: state and prospects,Energy 
policy,02.02.2021,https://en.energypolicy.ru/hydrogen-power-engineering-in-russia-state-and-
prospects/02/02 
xviDmitry Kholkin, Igor Chausov, Three traps of the Russian hydrogen strategy, Energy Policy, 
25.03.2021, https://energypolicy.ru/tri-lovushki-rossijskoj-vodorodnoj-
strategii/energoperehod/2021/15/25/(11.09.21) 
xviiYana Zabanova and Kirsten Westphal, Russia in the Global Hydrogen Race, Advancing 
German-Russian Hydrogen Cooperation in a Strained Political Climate,SWP Comment, NO.34 
MAY 2021, https://www.swp-
berlin.org/publications/products/comments/2021C34_Russia_Hydrogen.pdf (04.09.21) 
xviiiThe Government of the Russian Federation approved an action plan for the development of 
hydrogen energy, https://minenergo.gov.ru/node/19194 
xixOrder of the Government of the Russian Federation of 08/05/2021 N 2162-r <On approval of 
the Concept for the development of hydrogen energy in the Russian 



 
 
 

10380 
 

Ann. For. Res. 65(1): 10367-10380, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

 
Federation>https://bazanpa.ru/pravitelstvo-rf-rasporiazhenie-n2162-r-ot05082021-h5275139/ 
(10.09.21) 
xxWill ‘Black April’ prove a turning point for energy? FT energy editor David Sheppard quizzes 
Fatih Birol of the International Energy Agency on the transition to ‘net zero’ – URL: https://www. 
ft.com/content/4dc56a73-e5b7-48fb-b281-
0538239aa2a7?utm_campaign=IEA%20newsletters&utm_ 
source=SendGrid&utm_medium=Email 
xxiIgor Alabuzhin, Only Politics, No Physics, 01 October 2020, 
https://www.vedomosti.ru/opinion/articles/2020/10/01/841749-tolko-politika 
xxiiJoschka Jahn, Oldag Caspar, Rainer Quitzow, Sonja Thielges and Andrea Wiesholzer, 14 
January 2021Hydrogen: A Future Cornerstone of EU-Russia Energy 
Relations?https://germanwatch.org/en/19778 (10.09.21) 
xxiiiExperts discuss the prospects and risks of developing hydrogen production in Russia, 
https://ac.gov.ru/news/page/eksperty-obsuzdaut-perspektivy-i-riski-razvitia-proizvodstva-
vodoroda-v-rossii-26982, 15 июля 2021 
xxivYana Zabanova, Kirsten Westphal,Advancing German-Russian Hydrogen Cooperation in a 
Strained Political Climate,SWP Comment 2021/C 34, 19.05.2021, 8 Seiten, 
doi:10.18449/2021C34, https://www.swp-berlin.org/10.18449/2021C34/ 
xxvAliaksei Patonia, August 18, 2021,Hydrogen: Savior or Boondoggle for Russia? URL: 
https://www.gmfus.org/news/hydrogen-savior-or-boondoggle-russia 


