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Abstract. The focus of the Russian economy on resource extraction and processing is emphasized, and not only its high resource availability is demonstrated, but also its dependence on them. Natural resources are not a self-sufficient factor for economic growth; only their rational use stimulates economic growth. The rethinking of the role of natural resources is given as a response to the tangible consequences of their active exploitation: environmental pollution, depletion of mineral resources, including fuel and energy resources, water resources, and other resources, and climate change. In today's globalized world, the availability of resources can be critical for business development and the overall national economy. This article explores economic models from the perspective of resource availability and dependence on natural resources. The International Energy Agency's Energy Trilemma Index explores three key aspects of energy policy: energy security, energy justice, and environmental sustainability. For the Russian economy, a strategy based on a balance of sustainable development and national security objectives is essential. 
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Resource-Oriented Russian Economy 
I. Introduction 
The need to ensure sustainable development and transform traditional growth models are becoming increasingly pressing for the Russian national economy. Economic growth in the Russian economy is projected to be slow in the coming years. Global gross domestic product is also expected to grow slightly below potential in 2027 (the impact of current measures on the economy is lag-based). Consequently, demand for raw materials and energy resources, which are essential for filling the Russian budget, will grow more slowly (Dziuba, Konopelko, 2024). The Russian economy is recognized as a resource-based one, with a significant share of its bottom line coming from the extraction and export of natural resources (State report, 2023). A significant portion of the state budget is replenished through the extraction, processing, and sale of natural resources; oil, gas, metals, and timber account for more than three-quarters of Russian exports. The close affiliation of Russian raw materials companies with the state gives them preferential access to the most attractive subsoil areas and infrastructure. Rosneft and Gazprom are the only operators of offshore projects in the Arctic and the Far East, receiving licenses without competitive bidding. The state also provides companies with extensive financial support through tax breaks, interest rate subsidies, loan guarantees, and other measures. During times of crisis, this support helps companies maintain stability and implement strategic projects (Litvinenko, Petrov, Vasilevskaya, Yakovenko, Naumov, Ratnikov, 2023).
Dependence on raw material exports makes the Russian economy vulnerable to price fluctuations on global markets, global market conditions, and geopolitical risks (Sharshebaev, 2024). The restrictions and bans imposed have contributed to the growing problems in the global economy and are reflected in the Russian economy (Aksenov, 2023). Insufficient diversification of energy imports is an obstacle. A lack of diversity in imports makes the energy systems of these countries less resilient to disruptions from a specific partner. Following the imposition of anti-Russian sanctions, the energy market situation changed not only due to the imposed restrictions but also due to changes in business partners and logistics. While until 2022, the largest buyer of, for example, Russian fuel oil was the United States, by 2025, the largest importers of fuel oil will be China and India. 
Economic development depends on the efficient use of many resources: natural resources, labor, capital, and technological innovation. Subsoil reserves and the natural resources they contain play a crucial role in the Russian economy (State report, 2023). Natural resources are not a self-sufficient factor for economic development; only their rational use in conjunction with other resources stimulates growth. Natural resources differ from other resources in many ways. Labor is moderately mobile due to internal and external migration, which helps compensate for labor shortages in different regions. Capital can be a source of problems for the production process: for example, a lack of capital can lead to delays in the procurement of necessary equipment or materials, while large amounts of capital invested in one area can lead to overproduction and inefficient use of resources. The effectiveness of innovation depends not only on the volume of investment but also on the quality of the scientific base, the level of infrastructure development, and the qualifications of the workforce. The technological transformation of the economy creates both new opportunities and challenges for sustainable development. Digitalization, artificial intelligence, and biotechnology are fundamentally changing the structure of production and employment. The Russian economy faces a transformational path, taking into account global challenges and national interests, as well as the development of the global market (Deloitte, 2022).  
The economies of resource-rich countries are characterized not only by high resource endowments but also by their dependence on them (RSPP, 2022). Traditional minerals play a key role in filling budgets and ensuring economic development and growth, as well as national security. In an effort to succeed in the race for the most profitable mineral deposits, especially in regions with undeveloped deposits, businesses are not only improving technologies for more efficient extraction of natural resources but also resorting to geopolitical conflicts, as can be seen in the example of the Middle East (Flouros, Pistikou, 2022). New resource frontiers not only open up new opportunities for the raw materials sector of individual national economies (Arctic in numbers - https://minec.gov-murman.ru/activities/arktika-v-tsifrakh), but also exacerbate contradictions between countries (Abramov, Gromov, 2023). 
The main challenges in preparing this article included the diversity of perspectives, the need to consider numerous factors over the past several years, the variety of methods for determining the impact of these factors, and so on. To validate preliminary conclusions about the impact of many factors, analytical methods were used, including comparisons of different groups of raw materials or individual producing countries, classification methods, structural analysis, and so on. Data from official government websites and commodity companies was used in the analysis. When preparing figures, graphs, and tables, information was drawn from sources such as the International Energy Agency (IEA), the IAEA, the International Renewable Energy Agency (IRENA), information materials, and analytical reports from leading energy companies, and others, such as the Institute of Energy's Statistical Review of World Energy for 2025. English: URL: https://www.energyinst.org/statistical-review, report on the state and use of mineral resources of the Russian Federation, report "World Reserves and Resources" https://www.cdu.ru/tek_russia/issue/2022/3/1002/), electronic resources https://about.bnef.com/new-energy-outlook/, https://energydata.info/dataset/global-energy-statistics-yearbook-dataset, https://energydata.info/dataset/global-energy-statistics-yearbook-dataset, https://www.energyinst.org/statistical-review, https://clck.ru/3Ef9N3and many others. Statistical information is constantly changing. Statistics are used for illustrations. Information for specific comparisons will require updating. However, the adjustment of the provided data will not affect the fundamental assessment of the place of individual types of energy resources, their role and the relationships between them. To use data in economic calculations, it is necessary to compare them with statistical reference books, update them, and make adjustments.
II. Economic resources and indicators of economic development 
Modern concepts define the place and degree of influence of various resources on the functioning of economic systems, economic growth, and development in different ways (European Commission, 2023). In the broadest sense, economic resources are factors of production and include natural, human, financial, informational, institutional, and other types of resources required by the modern economy (Semenova and Al-Dirawi, 2022). In today's global environment, the availability of resources can be critical for the development of business and the national economy as a whole (Plakitkin, 2023). Resources in the economy have various properties that influence their distribution and use (Figure 1).

Fig. 1. Properties of Economic Resources

Today, the very concept of "resources" is no longer limited to the types of resources directly involved in economic circulation, but also includes natural conditions, which are considered as opportunities or limitations for economic development (Ulanov, (2026)). Understanding the nature and designated properties of economic resources plays a significant role in ensuring sustainable development and the effective functioning of the economy (Puchkova, 2023). By the beginning of the 21st century, the priorities and instruments of economic development had transformed from profit maximization to increasing business value, sales volume, and added value (Table 1).
Table 1 
Evolution of the company's economic growth indicators
	Early indica
	Modern indicators

	Gross domestic product
	return on investment

	Share pric
	Market capitalization

	Unemployment rate
	Revenue growth

	Customer satisfaction with a product or service
	The cost of receiving the client

	The rate of inflation
	Consumer Loyalty Index

	Work productivity
	Interaction with nature and society



The impact of the results of extraction and processing of natural resources on the economy is significant (Ulanov, 2023).  A significant assessment applies not only to the fuel and energy sector, but also to others, such as mining and metallurgy. To assess the possibility of development and the pace of economic growth, it is necessary to understand how many and what resources are needed for different businesses at the present time and in the future. The more complex the final product, the more resources it uses. 
III. The most important strategic resource is the subsoil
The subsoil contains minerals — formations of the earth's crust, the composition and properties of which, at a certain level of scientific and technological development of the economy, make it possible to effectively use them in their natural form or after processing. Minerals can be used only once, they are non-renewable. According to the physical state, minerals are divided into solid, liquid and gaseous. There are simple and complex minerals, which determines the specifics of their extraction, enrichment and processing. At the same time, mineral resources are non-renewable and exhaustible. Their industrial development inevitably leads to the depletion of the most affordable and high-quality reserves, an increase in production costs, and an increase in the anthropogenic impact on the environment. In these conditions, ensuring the rational use and effective protection of the subsoil becomes an imperative of state policy and responsible subsoil use (Ulanov, 2024).
Mineral resources are divided into groups according to the direction of use: • fuel (combustible) — these include liquid fuels (oil), gaseous (natural gas), solid (coal, oil shale, peat); • metal ores are ores of ferrous, non—ferrous, rare, and precious metals; • nonmetallic — this group includes mining and chemical raw materials (apatites, phosphorites, rock and potash salts), industrial ores (asbestos, graphite, mica, talc), construction raw materials (clays, sands, stone, limestones), etc.
All groups of mineral resources and each individual type of these resources have specific location, location, and differ from other types in composition, properties, etc. The quantitative characteristics of mineral resources are their reserves, calculated during the study and industrial development of deposits. 
It is necessary to distinguish between the concepts of resource (resources) and reserve (reserves). A resource is defined as a proven volume in conventional oil or gas fields, which is considered as a prospect for further production, while the latter is more likely an opportunity to extract a certain amount of this resource in a specific time interval. 
Most oil, gas, and coal deposits have long been known and studied, but it can be difficult to predict their exact volume and economic feasibility (Terekhova, 2021).. For example, the difficulty of determining the volume of an oil field is characterized by the unpredictability of oil recovery during pumping. We can understand with some probability the volume of oil reserves in a certain field, but the volume of potential production is more difficult to calculate due to the variability of the equipment potential and the current economic situation. The uncertainty factor is information.
IV. Characteristics of traditional energy resources
Countries may overestimate or underestimate proven oil reserves to some extent for their own benefit (Hongfang, Lijun, Azimi, Kun Huang, 2019). In the 1986-1987 situation, when OPEC countries decided to change oil production quotas based on the principle that whoever has more reserves gets more quotas: all countries revised their reserves up, Saudi Arabia and Kuwait increased them by half. Or the situation of Mexico's accession to NAFTA, when Mexico's reserves were underestimated in order to comply with US standards. The estimate may be erroneous when forecasting reserves of own deposits. The international unit of measurement for the volume of oil is considered a barrel. In Russia, oil is counted in tons. Urals and Siberian Light are the most common in Russia. Brent, WTI and Dubai Crude are considered the world's reference metals. Brent crude oil has a low sulfur content of only 0.2—1% and a lower density of 38°C according to API. There are 158.9 liters of oil in 1 barrel, or 0.159 tons. A ton of Russian Urals crude oil corresponds to about 7.3 barrels. 
The most important global problem of the raw materials sector of the economy is the depletion of mineral resources (Pashkevich, 2024). The attitude to the problem of depletion is manifested in polar views on the role of mineral resources in the socio-economic development of countries and the global economic system as a whole (Gonchar, 2024).  The problem of depletion of the mineral resource base in the Russian Federation became acute after the collapse of the USSR, when the mineral resource base became "scarce", not covering the country's needs for 21 types of mineral raw materials. The state program "Reproduction and use of natural resources" has formulated a key task — to ensure full compensation for production by increasing reserves of the main types of minerals (State report, 2023).  
The development of economic theory and economic relations requires periodic refinement of statistical approaches, and statistics lags behind the reality they need to measure. In the global economy, the transition to new standards for calculating macroeconomic indicators began in 2025. Currently, the most important conceptual changes are related to the depletion of natural resources as production costs. Depletion of non—renewable resources (oil, gas, coal) will be reflected as production costs, similar to depreciation of fixed assets.
That's why we pay such close attention to stocks. The world's recoverable reserves of liquid hydrocarbons (oil and condensate) are estimated at about 252 billion tons. Russia ranks among the top ten in terms of liquid hydrocarbon reserves. The picture of world oil reserves (according to the World Reserves and Resources report https://www.cdu.ru/tek_russia/issue/2022/3/1002 /) is presented in the table. 1 and 2. Statistics are in constant motion. The information shown in the tables needs to be updated for specific comparisons. However, these data will not affect the assessment of the place of countries, their role, or the measurement of ratios. To use the data in economic calculations, it is necessary to compare them with statistical reference books and adjust the information. 
Table 1 
World oil reserves by region
	Region
	Oil reserves as a percentage of global

	The Middle and Near East
	48%

	South and Central America
	19%

	North America
	14%

	CIS countries
	8%

	Africa
	7%

	Asia-Pacific Region
	3%

	Europe
	1%



Table 2 
Top 10 countries with the largest oil reserves, in billions of barrels
	A country
	Oil reserves

	Venezuela
	303,008

	Saudi Arabia
	267,230

	Iran
	208,600

	Iraq
	145,019

	UAE
	113,000

	Kuwait
	101,500

	Russia
	80,000

	USA
	55,251

	Libya
	48,363

	Nigeria
	36,967



The oil supply situation is becoming challenging in various regions of the world (Knobel, 2019). After the United States took control of the Venezuelan oil industry, some of the Venezuelan oil purchased by the Americans has already been purchased by China. Among the world's most important crude oil suppliers are Saudi Arabia, Iran, and Iraq. Saudi Arabia's oil reserves account for 17% of the world's total. Iraq has numerous undeveloped conventional oil fields. Iraqi companies produce approximately 4 million barrels per day, which is several times lower than Saudi Arabia's. By 2026, Iran was able to stabilize its economy and increase oil production after years of US sanctions. A new sanctions package imposed in 2018 almost completely cut off foreign investment in the industry, as well as the ability to sell Iranian oil on the global market. Currently, military action in 2026 will prevent Iran from realizing its oil potential. 
Russia ranks third in terms of oil refining with an indicator of about 6.5% (6781 thousand barrels per day). The Russian oil refining industry has faced a number of serious challenges over the past few years. Sanctions have slowed down the refinery modernization process, and drone attacks have caused plant downtime. The leaders in oil refining are the United States with a share of 17.6% (18,416 thousand barrels per day) and China with 17.7% (18,514 thousand barrels per day). The methods of extraction and development of gas fields in the case of traditional hydrocarbons do not differ from the methods of oil production and are applicable to gas production. Information on the production and reserves of this type of hydrocarbon in the world is presented in Tables 3, 4 and 5. 
Table 3 
World gas reserves by region (according to the World Reserves and Resources report https://www.cdu.ru/tek_russia/issue/2022/3/1002 /)
	Region
	Gas reserves as a percentage of global

	The Middle and Near East
	38,7%

	CIS countries
	32,4%

	Africa
	8,8%

	North America
	7,8%

	Asia-Pacific Region
	7,2%

	South and Central America
	3,6%

	Europe
	1,5%



The Middle East is the absolute leader in conventional gas reserves. These statistics do not fully reveal the gas potential of major players in the market, so you should also consider gas reserves by country and analyze the level of its production. 
Table 4 
Proven reserves (according to https://oilcapital.ru/news/2023-11-24/reyting-stran-po-zapasam-gaza-kto-lidiruet-3088981 ) of natural gas (trillion m3)
	A country
	Proven gas reserves

	Russia
	47,8 трлн м3  

	Iran
	33,9 трлн м3  

	Qatar
	23,9 трлн м3  

	Saudi Arabia
	15,9 трлн м3  

	USA
	13,1 трлн м3  

	Turkmenistan
	11,3 трлн м3  

	China
	6,6 трлн м3  

	UAE
	6,1 трлн м3  

	Nigeria
	5,7 трлн м3  

	Venezuela
	5,6 трлн м3  




Table 5 
Mining (according to data https://oilcapital.ru/news/2023-11-24/reyting-stran-po-zapasam-gaza-kto-lidiruet-3088981 ) of natural gas (billion m3 ) in 2023
	A country
	The amount of gas produced per year

	USA
	934,3 трлн м3  

	Russia
	701,7 трлн м3  

	Russia
	256,7 трлн м3  

	China
	209,2 трлн м3  

	Qatar
	177,0 трлн м3  

	Canada
	172,3 трлн м3  

	Canada
	147,2 трлн м3  

	Saudi Arabia
	117,3 трлн м3  

	Norway
	114,4 трлн м3  

	Algeria
	100,8 трлн м3  



From the data in the table. 4 and 5 show that countries such as Canada, Australia, Norway and Algeria, without extensive reserves of natural gas, produce large volumes of it, which may indicate the imminent depletion of deposits and energy vulnerability in the future. Global natural gas production has significantly exceeded 4 trillion m3. In terms of production, Russia ranks second in the world, accounting for a sixth of the annual figure. Gazprom is the largest holding company with more than half of Russia's recoverable gas reserves in its assets. Natural gas production by all Gazprom subsidiaries is over 350 billion m3. 
Coal remains an important source of energy in the global economy due to its high energy value and wide range of applications (Zhang, L. 2023).  In terms of global consumption, coal occupies the second position with a share of 26% in the total energy balance. Coal is one of the most widespread minerals: about 70 countries have its resources, and the total volume is estimated at over 3.9 trillion tons. The type of this type of hydrocarbon is determined by the amount of carbon in its composition. The most famous types of coal are: brown coal, hard coal, anthracite, graphite, lignite and others. Most of the coal is found in the USA, Russia and Australia. Significant reserves in the United States are due to the presence of coal, while Russia has more drilling coal. Despite not having the most abundant coal reserves, China is a leader in the coal industry year after year, producing almost 50% of all coal produced by countries per year. 
Russia has significant potential for the reproduction of its mineral resource base. The estimated resources in terms of notional reserves are estimated at 331.3 billion tons, which is 1.2 times higher than the current balance reserves of coal in Russia.
V. New resource frontiers
Most conventional hydrocarbon deposits have been evaluated. Geological exploration technologies for unexplored deposits, as well as drilling, production, and transportation methods, are improving, opening up new promising niches in the energy sector (Torkunov, Streltsov, 2023). New resource frontiers are typically defined as unique, untouched natural resource deposits, ranging from Arctic deposits to tropical forests or urban areas (Panzhava, 2022). These deposits are sometimes characterized by extremely high pressure and temperature, complicating the extraction process. It is worth noting that these regions typically require special attention to the environment, the involvement of significant economic and technological resources, and are also associated with increased risks (Bereznoy, 2021). Despite the pressing challenges listed above, these conventional hydrocarbon deposits represent extremely promising areas for the development of the energy sector.
The significant amount of natural resources hidden beneath the Arctic ice caps has generated both interest from oil and gas claimants and numerous disputes and geopolitical conflicts (Kulagin, Kuklina, Grushevenko, 2024). For example, several countries are competing for production in one of the most promising oil and gas fields in the Arctic. 
The Arctic is a territory that has no clear borders as a state (Dale, 2022).  Rather, the Arctic zone is defined by geographical features dictated by nature and conventions accepted in society (Battle for the Arctic: https://rgo.ru/activity/redaction/articles/bitva-za-arktiku-chem-tak-privlekatelny-zapolyarnye-territorii/). The Arctic can be defined as the territory beyond the Arctic Circle, which is located at 66.34 north latitude, where permafrost is observed, as well as a peculiar flora and fauna. The Arctic is home to the indigenous peoples of the north of more than 40 ethnic groups. In total, the population of the Arctic is 10 million people. 
The Arctic contains more than 13% of all oil reserves and about 30% of the world's gas reserves. Canada began its first exploration and production in the Arctic back in 1920. Around the 60s of the 20th century, the USSR began to pursue an active policy of exploring natural resource deposits on the shelves of the Arctic Ocean seas. More than 400 hydrocarbon deposits have already been discovered, and commercial production is carried out in only 60 of them due to the high cost of oil and gas projects associated with harsh natural climatic conditions. About 66% of industrial deposits are located in Russia, which undoubtedly indicates the country's involvement in the exploration and development of Arctic territories. An important factor is Russia's ownership of the largest share of the Arctic. Russia not only owns significant territories, population, and the number of offshore fields relative to other countries, but is also the main beneficiary of oil and gas production in the Arctic (Zhuan Boven, 2022).
The factor of contradictions is the legal status of the Arctic. Only Russia, Canada, Norway, Denmark and the USA have the rights to develop oil and gas fields. Transportation of natural resources, which is experiencing difficulties due to ice, causes a number of contradictions and disputes between the aforementioned five and other countries. Ships have to pass near the coastline of a particular state or enter their territorial waters. Another reason is the conflict with the indigenous peoples of the North, who for centuries have grazed deer in areas potentially attractive for resource extraction. New factories, transport infrastructure, and cities for workers not only negatively affect the flora and fauna of the Arctic, polluting it, but also reducing the space for the traditional way of life of indigenous peoples. The Arctic is a natural area where strict safety and accuracy rules are required. An oil spill can lead to disaster, complicated by Arctic conditions.
VI. Energy sector development and constraints in the global economy
Thanks to its abundance of natural resources, the Russian national economy has good or even better prospects for economic growth than other countries (Krainova, Markhasina, 2024). At the same time, the Russian economy has for many years been facing the need to diversify and transition to cleaner energy sources (Kopytin, 2024). The challenges of economic development and growth for Russian businesses are exacerbated by the expansion of anti-Russian sanctions, the underestimation of the difficulties of catch-up development, and the role of the state in the economy.
The development of the energy business is associated with various kinds of prohibitions and restrictions both in Russia and in the world (European Commission - https://digital-strategy.ec.europa.eu/en/policies/digitalisation-energy). In April 2025, US President Donald Trump imposed tariffs on imports from 210 countries and territories, and then adjusted these restrictions. Tariff increases on such a global scale could lead to a slowdown in the global economy and higher inflation. The new US energy policy means a step towards the era of cheap hydrocarbons. The OPEC+ deal, designed to ensure a shortage in the oil market, will now become impossible. Of course, there have been restrictions and prohibitions in the world before. 
An interesting situation is the use of hydraulic fracturing technology, which was developed back in the 20th century by Soviet scientists. Currently, hydraulic fracturing is widely used in the extraction of shale oil. One of the characteristics of hydraulic fracturing technology is the negative impact on nature. In 2011, France became the first country in the world to ban fracking, followed by Bulgaria, the Netherlands, Germany, and Denmark. There was also a moratorium on hydraulic fracturing in the UK until 2019, but it was later lifted in order to extract shale oil and gas and increase the stability of the country's energy supply. Hydraulic fracturing is a controversial topic that causes resonance due to the impact of the hydraulic fracturing method on public health, ecosystems, and the state of the subsurface. 
In 2008, George W. Bush lifted restrictions on offshore hydrocarbon production, introduced by his father in 1990. In 2016, the Obama administration banned offshore drilling in the Arctic and Atlantic Oceans, as well as the sale of hydrocarbon production rights in offshore territories. Canada has also joined this ban, which is aimed at protecting marine ecosystems and resources, infrastructure and the way of life of indigenous peoples. In 2017, Donald Trump signed an executive order to reduce restrictions on oil drilling in the Arctic and Atlantic, arguing that the possibility of exploiting offshore oil and gas fields would create thousands of new jobs and bring significant economic benefits to the United States. But as early as 2023, the Joe Biden administration imposed new restrictions on the development and exploitation of hydrocarbon deposits in Alaska and the Arctic Ocean, thereby blocking the conclusion of future production contracts in these regions. 
Since January 2026, the oil market has been shaken by the actions of the United States, which took control of the Venezuelan oil industry after the detention of former President Nicolas Maduro. Venezuelan oil is currently being sent to India and Israel. Indian oil refineries have purchased a large batch of Merey grade, and state-owned companies are advised to increase purchases of Venezuelan and American oil. 
In recent years, the Russian economy as a global economy has gone through three stages: a period of monetary softness and fiscal neutrality (until 2019), a period of soft and stimulating policies during the pandemic (2020-2021) and, finally, a difficult period of exiting the stimulus phase, which required multidirectional solutions (2021-2023). The last phase was overlaid by an increase in commodity prices, numerous geopolitical events and an aggravation of trade contradictions. In the changing market conditions, the economic relations of the Russian economy are being adjusted, there is a need for elements of a mobilization economy, Russian companies have to make efforts and use management technologies, both new and forgotten (Suetin, 2023).  For the raw materials sector of the Russian economy, the relevance increases due to the high level of depletion of deposits (Shushunova, 2023).  
In late 2025 and early 2026, Russian oil export prices fell to a level below the $59 per barrel projected in the 2026 federal budget. Their dynamics affect the ruble exchange rate forecast, budget revenues, and many other indicators. The dynamics of Russian oil export prices will be influenced by opposing trends. On the one hand, there is the volatility of global prices. For example, the average annual price of Brent crude oil was projected to be around $60–65 per barrel, due to the implementation of plans to increase global liquid hydrocarbon production (increased production by OPEC and several countries) at a rate exceeding the predicted growth in demand. However, in early 2026, the price surpassed $80. On the other hand, a further reduction in the discount rate for Russian oil export prices to levels observed at the beginning of 2025 is likely, following adaptation to the new sanctions regime and further changes in logistics. The first trend implies consequences for the estimated price of production taxation and, consequently, for budget revenues. The impact of the second trend will be neutral, compared to 2025 as a whole, or even positive (Alsagr & van Hemmen, 2021). These trends could lead to a reduction in the average annual tax price and a corresponding shift in budget plans toward greater conservatism regarding oil and gas revenues.
VII. Resource orientation of the economy
For the past two centuries, mineral resources have been viewed as a virtually inexhaustible source of wealth and development for civilization. By the end of the 21st century, the role of natural resources has been reconsidered in response to the tangible consequences of their extensive exploitation: environmental pollution, depletion of mineral resources, including fuel and energy, water, and other resources, and climate change. New concepts have been formulated (Sizov, 2024), and models have been proposed that describe the state of economies in terms of resource endowment and dependence on natural resources (Krupnov, 2024). In 2005, the UN officially established the definition of a country with a resource-based economy and substantiated the thesis that potential problems associated with a country's dependence on resources can be overcome by creating certain political and economic frameworks (institutions). Examples of Australia, Canada, and the Scandinavian countries support this. In resource-based economy models, the center of the system is not money, but resources, technologies for their processing, and sustainable development of society (Kodaneva, 2022). This includes prioritizing resources over finance, producing finished goods with high added value, developing local production, smart consumption, decentralization through digital technologies, and much more (Jonek-Kowalska et al., 2022). The concept of a resource-based economy was introduced to describe an economic system in which natural resources are a common good (Chernyavsky, 2024). This concept has attracted criticism; however, it is true that economic growth should be linked to increased efficiency in the use of natural resources, ensured by modern technologies in the management process. Countries with a resource-based economy are characterized by a very high sensitivity to external changes due to price instability for various types of raw materials. Clear quantitative indicators of a resource-based economy are defined by the share of natural resources by the World Bank:
• the GDP is more than 10%; 
• exports account for more than 40%. 
The signs of a resource-based economy identified by the World Bank can be complemented by others: resource security, which characterizes the amount of natural capital per capita, as well as the share of commodity companies in the stock market capitalization. The International Monetary Fund (IMF) suggests using the share of natural resource exports in total exports (at least 25%) as a qualification criterion for countries with resource-based economies. The IMF has supplemented this criterion with an indicator of the share of commodity exports in GDP (at least 10%). 
The conventional Mining Contribution Index (MCI) or the modified index (MCI-W) is also used to assess the degree of resource orientation of the country's economy. It is based on measurable aspects of the contribution of the mineral resource complex (with the exception of oil and gas) to the country's economy, including the share of mining in the GDP structure, mineral exports, mining costs and mining rents. This is how the importance of the mineral resource complex in the overall national production is measured. 
The Russian economy is largely defined as raw materials-based, resource-oriented. It is vitally important to combine the use of traditional natural resources with new ones, as well as the development of environmentally friendly technologies. Difficulties in analyzing the situation are associated with high market uncertainty and dynamism, geopolitical risks, and the limited availability of objective data on a number of parameters (reserves, environmental effects). With the need to track carbon footprints and the depletion of old mineral deposits, the importance of certain factors (nuclear and hydrogen energy, green energy using biomass, geothermal heat, etc.) is increasing (Vuksanović Herceg I., Kuč V., Mijušković V.M., Herceg, 2020). The trend toward new technologies opens up opportunities for technological innovation, added value creation, and improved quality of life. At the same time, the current situation creates challenges for countries exporting natural resources, including the Russian economy. Under sanctions, Russia is developing partnerships with a number of countries in Asia, the Middle East, and Africa, which allows it to attract investment and technology and strengthen its position in the global market (Govorkov, 2024).
VIII. The demand for energy transformation
The level of economic development in the world is associated with the ability to provide energy. Since the middle of the last century, energy consumption has been steadily increasing. By 2040, the volume of energy consumed will reach 18 billion tonnes of oil equivalent (TOE). (A tonne of oil equivalent is used to compare large amounts of energy from different sources. 1 TOE is equal to the amount of energy released by burning one ton of average crude oil, approximately 41.868 GJ of energy. When converting 1 tonne of coal equivalent to 1 TOE, a coefficient of 0.7 is used.) As demand grows, it is necessary to seek rational ways to provide energy. There is increasing talk of an energy transformation 
(European Commission - https://digital-strategy.ec.europa.eu/en/policies/digitalisation-energy), a global energy revolution associated with the creation and successful implementation of new technologies (Khan, Khurshid, & Cifuentes-Faura, 2023). The shift in emphasis from fossil fuels to renewable energy sources (RES) is no exception.
As early as 1911, Russian scientist V. I. Vernadsky emphasized that nature and humans should not be viewed as opposing forces; each individual is a part of nature. Vernadsky emphasized that the depletion and degradation of natural resources within the context of existing economic relations leads to negative consequences, such as deteriorating social conditions, increasing poverty, and excessive resource consumption (Kopytin, 2024). The world is changing, and awareness of the damage humans cause to the environment is growing (Marinina, et al. 2023). Table 6 provides information on the transformation of the environmental positioning of Russian energy companies.
Table 6 
Examples of environmental positioning of Russian companies
	Company 
	Changes in the context of Energy transition

	Gazprom
	Pays attention to environmental projects, including programs to reduce methane and carbon dioxide emissions. Implements ESG strategies, develops projects related to the use of natural gas as a "clean fuel". Considers hydrogen as a promising direction. It focuses on the environmental friendliness of natural gas and hydrogen technologies, presenting them as clean sources.

	Rosneft
	The Rosneft 2030 Strategy: Sustainable Energy and ESG Goals has been adopted. It was one of the first Russian oil and gas companies to announce goals to reduce its carbon footprint. Implements projects for carbon dioxide capture and storage, supports environmental initiatives such as ecosystem restoration and pollution reduction.

	LUKOIL
	Actively develops environmental initiatives, including projects in the field of renewable energy. Invests in solar and wind energy, implements energy efficiency and carbon footprint reduction projects. Invests in the development of solar and wind power plants, participates in the discussion of ESG standards. Develops initiatives to reduce carbon emissions and energy efficiency in its refineries. It uses elements of environmental positioning in its communication and reporting, emphasizing participation in renewable energy projects and the implementation of ESG standards.

	NOVATEK
	Develops projects in the field of ESG and sustainable development. It plans to increase the production of green and blue hydrogen. It focuses on the development of projects in the Arctic with minimal environmental impact, and takes measures to reduce emissions. Positions LNG and hydrogen as part of the company's green portfolio.



[bookmark: OLE_LINK63]Each stage of development in the global energy sector has been accompanied by a shift in the technological paradigm and specific discoveries in the energy sector, giving rise to an energy transition. This transition is characterized by a roughly 10% reduction in the market share of a given energy resource over the past ten years. The concept of energy transition is most often interpreted in terms of the fourth energy transition, with a focus on decarbonization in the definition (Hasan & Sarkhanov, 2022). The fourth energy transition is characterized by a widespread shift to low-carbon energy sources: solar, wind, biofuels, and other renewable energy sources. This shift began in the 2000s, when climate change mitigation became increasingly prevalent. Over the past half-century, the motivations for switching to renewable energy have changed. Given cheap oil, there was initially no pressing need for such a transition. The crisis changed the situation: oil prices began to rise, and countries dependent on it were forced to seek other sources. And renewable sources have become the very alternative that the world is striving for today (Roman-White, Littlefield, Fleury et al., 2021).
Renewable sources are owned by all countries without exception, none of them belongs to only one or several countries, the difference is only in the climatic conditions on which the amount of energy generated depends (in arid regions, the volume of hydrogenation will be less, etc.). Traditional sources belong to certain countries and therefore the market for generating energy from these sources belongs to the countries- the owners. Countries that do not have such reserves become dependent – they cannot make political decisions based on their own interests, and more often such countries make political decisions that will allow them to continue cooperating with countries that supply them with energy. 
Evidence that renewable energy sources can economically replace traditional ones was the situation on the American market in 2020, when the volume of electricity generated using renewable energy became equal to the volume of electricity generated using coal. This happened with a simultaneous increase in the amount of energy generated from renewable sources and a decrease in the amount of energy generated from coal. At the same time, the volume of energy generated from gas increased by more than 1.5 times. The cost of a unit of energy produced using renewable energy sources has fallen due to the introduction of innovative technologies, gaining experience working with such sources and building competitive supply chains of generated energy.
IX. Energy trilemmas 
The problems of using natural energy resources are caused by political, technological and financial constraints (Yarova, Eliseev, 2022). The main barrier to ensuring energy security lies in the insufficient diversification of both the energy balance and imports (Ulanov, 2026).  Almost one in three of the advanced economies depends on only three trading partners, which provide more than half of their fuel imports. These States are at risk because their energy supply chains may be disrupted by adverse climatic conditions, supply shortages, or geopolitical conflicts. The lack of diversity in imports makes these countries' energy systems less resilient to disruptions from a particular partner, which may threaten their national security. In this context, the energy trilemma index, developed by the International Energy Agency (IEA), is becoming an important tool for analysis (IEA, 2024).  The International Energy Agency's Energy Trilemma Index evaluates countries on three key aspects of energy policy: energy security, energy equity, and environmental sustainability. 
Energy security focuses on the reliability and sustainability of energy supplies. This component takes into account factors such as the diversity of energy sources, the level of dependence on imported resources, as well as the country's ability to respond to external shocks such as natural disasters or geopolitical conflicts. Energy security is the foundation for sustained economic growth and social stability. 
Energy justice considers the availability of energy for all segments of the population and the economy. It is important not only to provide sufficient energy, but also to make it available at a reasonable price. This includes an assessment of energy prices, the level of poverty in the country, and the extent to which the population is covered by energy supply. Energy availability is a key factor for achieving social progress and economic development. 
Environmental sustainability is linked to aspects of energy policy. It includes the use of renewable energy sources, reducing carbon emissions and minimizing environmental impacts. A sustainable approach to energy helps countries cope with climate change and protect ecosystems.
Each component is rated on a scale from A (highest grade) to D (lowest). These three criteria, the first is energy security, the second is energy equity, and the third is environmental sustainability, make up 90% of the overall assessment, while the remaining 10% depend on an additional fourth criterion, the national context. The countries with the best results in the global energy trilemma index consistently occupy high positions in the rankings of the Sustainable Development Goals and the Energy Transition Index of the World Economic Forum. They have made significant strides in the field of energy sustainability, meeting sustainable development goals, and switching to alternative energy sources. The Scandinavian countries (Denmark, Sweden) are particularly notable for their stable results in all these indicators, which demonstrates their comprehensive approach to energy sustainability and a sound policy framework. 
Russia's energy trilemma rating is ABC. This means that the country is among the top 25% of countries in the field of energy security and is in the range from 25% to 50% of the best countries in terms of energy equity. Environmental sustainability is lagging behind. Over the past 20 years, Russia's energy equity parameter has increased slightly. Energy security and environmental sustainability have decreased somewhat. Russia has significant potential for implementing climate projects, which opens up opportunities for using the mechanisms provided for in article 6, paragraph 2 of the Paris Agreement.
X. Russian companies and the integration of ESG standards 
Russia continues to focus on traditional hydrocarbons, as the national economy depends on them – a transformation of this magnitude is a long process that requires additional investments. The high level of the Russian resource base makes it possible to maintain this strategy, but it comes with risks. The lack of support from the Russian government for alternative energy sources may lead to a missed opportunity to enter new markets, such as the hydrogen energy market (Chen, 2023). With the low share of renewable energy sources in energy production by Russian companies, international environmental protectionism can become a negative factor. The transition to sustainable energy is a necessity. Renewable energy offers a range of benefits that have a positive impact on the economy and the environment. From an economic point of view, the cost of generating electricity from renewable energy sources is constantly decreasing, making them competitive with traditional fossil fuels. But the barriers remain (Grubert, Zacarias, 2022). One of the obvious ones is significant initial investments and renewable energy sources are characterized by unstable production, etc. 
Russian companies are at the initial stage of environmental transition and integration of ESG standards, and their transformation is currently limited to internal changes in strategies and emphasis on sustainable development without changing brand names and positioning. The conservative strategic orientation of Russian companies towards traditional hydrocarbons may be economically justified in the short term, but it poses risks in the context of the global transition to green energy and growing environmental pressures. 
Sanctions are one of the reasons for the less active introduction of renewable energy into the Russian electricity sector. Foreign software is of great importance, access to which has been closed since the beginning of the sanctions pressure. With the imposition of sanctions, many Russian companies that implement renewable energy projects have suspended operations. The sanctions made it impossible to confirm the environmental friendliness of the generated electricity at Russian facilities at the global level, because cooperation with the I-REC Standard Foundation was suspended.
XI. Conclusion 
Recent events have highlighted the complexity and versatility of issues related to climate policy and the energy transition. The response of various sectors of the economy and countries to the challenges of climate change remains mixed. The need for a balanced approach that takes into account both environmental and economic aspects remains relevant. 
For many years, the Russian economy has been facing a certain dependence on mineral and raw materials and fuel and energy resources, the need to diversify the economy and switch to more environmentally friendly energy sources. It is vital to ensure a combination of the use of traditional natural resources with new ones, as well as the development of environmentally friendly technologies. The Russian economy needs a strategy based on a balance of sustainable development and national security objectives. A key aspect of energy security is the fair distribution of risks among all participants in the energy chain, including producers, consumers and transit countries. The long-term goal of Russia's energy policy is to maintain a balance of interests with the main geopolitical centers and to develop cooperation. 
A special place for Russia is the Arctic, which opens up not only new horizons of untapped reserves of traditional oil and gas, but also profitable logistics and transportation routes. An important factor in successful development is international cooperation and the exchange of experience with countries friendly to Russia. In the face of sanctions from unfriendly states, Russia is developing partnerships, which allows not only to attract investment and technology, but also to strengthen its position in the global market, as well as increase national security and reduce risks. 
The difficulties of the analysis are associated with high uncertainty and dynamism of markets, geopolitical risks, limited objective data on a number of parameters (reserves, environmental effects). Given the need to track the carbon footprint and the depletion of old mineral deposits, the importance of individual factors (nuclear and hydrogen energy, green energy based on biomass, geothermal heat, etc.) is increasing. To ensure economic sustainability in the conditions of transformation and uncertainty of economic relations, it is advisable to focus on constant innovation, both technological and organizational. This includes the introduction of digital solutions, process automation, logistics restructuring and risk management, etc.
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Fig. 1. Properties of Economic Resources




















Table 1 
Evolution of the company's economic growth indicators
	Early indica
	Modern indicators

	Gross domestic product
	return on investment

	Share pric
	Market capitalization

	Unemployment rate
	Revenue growth

	Customer satisfaction with a product or service
	The cost of receiving the client

	The rate of inflation
	Consumer Loyalty Index

	Work productivity
	Interaction with nature and society





























Table 2 
Top 10 countries with the largest oil reserves, in billions of barrels
	A country
	Oil reserves

	Venezuela
	303,008

	Saudi Arabia
	267,230

	Iran
	208,600

	Iraq
	145,019

	UAE
	113,000

	Kuwait
	101,500

	Russia
	80,000

	USA
	55,251

	Libya
	48,363

	Nigeria
	36,967






















Table 3 
World gas reserves by region (according to the World Reserves and Resources report https://www.cdu.ru/tek_russia/issue/2022/3/1002 /)
	Region
	Gas reserves as a percentage of global

	The Middle and Near East
	38,7%

	CIS countries
	32,4%

	Africa
	8,8%

	North America
	7,8%

	Asia-Pacific Region
	7,2%

	South and Central America
	3,6%

	Europe
	1,5%

























Table 4 
Proven reserves (according to https://oilcapital.ru/news/2023-11-24/reyting-stran-po-zapasam-gaza-kto-lidiruet-3088981 ) of natural gas (trillion m3)
	A country
	Proven gas reserves

	Russia
	47,8 трлн м3  

	Iran
	33,9 трлн м3  

	Qatar
	23,9 трлн м3  

	Saudi Arabia
	15,9 трлн м3  

	USA
	13,1 трлн м3  

	Turkmenistan
	11,3 трлн м3  

	China
	6,6 трлн м3  

	UAE
	6,1 трлн м3  

	Nigeria
	5,7 трлн м3  

	Venezuela
	5,6 трлн м3  





















Table 5 
Mining (according to data https://oilcapital.ru/news/2023-11-24/reyting-stran-po-zapasam-gaza-kto-lidiruet-3088981 ) of natural gas (billion m3 ) in 2023
	A country
	The amount of gas produced per year

	USA
	934,3 трлн м3  

	Russia
	701,7 трлн м3  

	Russia
	256,7 трлн м3  

	China
	209,2 трлн м3  

	Qatar
	177,0 трлн м3  

	Canada
	172,3 трлн м3  

	Canada
	147,2 трлн м3  

	Saudi Arabia
	117,3 трлн м3  

	Norway
	114,4 трлн м3  

	Algeria
	100,8 трлн м3  



















Table 6 
Examples of environmental positioning of Russian companies
	Company 
	Changes in the context of Energy transition

	Gazprom
	Pays attention to environmental projects, including programs to reduce methane and carbon dioxide emissions. Implements ESG strategies, develops projects related to the use of natural gas as a "clean fuel". Considers hydrogen as a promising direction. It focuses on the environmental friendliness of natural gas and hydrogen technologies, presenting them as clean sources.

	Rosneft
	The Rosneft 2030 Strategy: Sustainable Energy and ESG Goals has been adopted. It was one of the first Russian oil and gas companies to announce goals to reduce its carbon footprint. Implements projects for carbon dioxide capture and storage, supports environmental initiatives such as ecosystem restoration and pollution reduction.

	LUKOIL
	Actively develops environmental initiatives, including projects in the field of renewable energy. Invests in solar and wind energy, implements energy efficiency and carbon footprint reduction projects. Invests in the development of solar and wind power plants, participates in the discussion of ESG standards. Develops initiatives to reduce carbon emissions and energy efficiency in its refineries. It uses elements of environmental positioning in its communication and reporting, emphasizing participation in renewable energy projects and the implementation of ESG standards.

	NOVATEK
	Develops projects in the field of ESG and sustainable development. It plans to increase the production of green and blue hydrogen. It focuses on the development of projects in the Arctic with minimal environmental impact, and takes measures to reduce emissions. Positions LNG and hydrogen as part of the company's green portfolio.
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