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Abstract. The carbon border adjustment mechanism (CBAM) leads not only to the expected environmental changes, 

but also to the transformation of market environment. The study estimates the losses of the oil refining sector from the 

introduction of CBAM for the export of oil products from Russia to the countries of the European Union. An approach 

to assess the impact of CBAM on the cost of oil products has been formed and the mechanisms of its impact on the 

economy of Russian oil refineries have been identified. The study was carried out on the basis of actual data on the 

volume of greenhouse gas emissions in accordance with the current rules of the European emissions trading system. 

Decomposition of assessments of the CBAM impact was carried out into direct and indirect effects, as well as the effect 

of adaptation. It is shown that with the introduction of the CBAM mechanism, the prices of oil products in the domestic 

market will be determined not only by the logistical factor, but also by the requirements for environmental friendliness 

of oil refining. The introduction of CBAM will have a significant impact on the economics of oil refining, including 

refineries that do not export to the EU. The total impact of CBAM on the economy of Russian oil refineries will be 

about 250 mln dollars.  
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Introduction. Political tension and the uncertainty that has arisen due to anti-Russian sanctions 

do not cancel the impact of the global trend of decarbonization of the developed economies of the 

world on the economy of traditional energy projects. The implementation of the already announced 

instruments of carbon border adjustment mechanism (CBAM) by the countries of the European Union 

(EU), aimed at reducing the carbon intensity of imported products, can have a significant impact on 

the economic efficiency of the Russian energy sector. At the same time, energy security issues dictate 

the need to ensure a variety of energy resources in the economy, both through renewable energy 

sources and traditional ones (oil, gas, coal) [1]. Therefore, although in the coming decades the share 

of traditional energy in the global energy balance will decrease, it will remain significant [2, 3]. 

The carbon border adjustment mechanism proposed by the European Commission, should, ac-

cording to the developers, encourage EU trading partners to reduce the carbon intensity or carbon 

footprint of products exported to the EU [4]. The CBAM involves the obligatory purchase by import-

ers of certificates for greenhouse gas emissions in accordance with the carbon intensity of products 

(in this case, exporters can record the cost of carbon paid within the national emissions accounting 

system [5] to avoid double taxation). Due to the high share in exports for Russia, an important topic 

is the application of CBAM to refined products. Due to the peculiarities of the carbon intensity 

calculation for multi-product industries [6], the main oil products have not yet been included in the 

system.   
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The market of the European Union countries has long been the main direction for the sale of 

Russian oil products [7]. Prior to the coronavirus pandemic in 2019, imports of Russian oil products 

by the EU countries amounted to almost 55 million tons, which is more than a third of all Russian 

exports of oil products (142.8 million tons). 

The CBAM mechanism will significantly affect the efficiency of Russian oil refineries (ORs): 

due to a decrease in competitiveness, the export of petroleum products will decrease, the volume 

of oil refining will change, which will also affect the domestic market. The adoption of similar 

instruments in other regions of the world can also significantly affect the economy of oil refining 

in Russia [8]. 

The purpose of this work is to analyze the consequences for the Russian oil products market and 

the economy of individual enterprises of the introduction of the CBAM, for which it was necessary 

to solve the following tasks: to form an approach to assessing the impact of the CBAM on the products 

of oil refining facilities; to identify the mechanisms of CBAM impact on the economy of Russian oil 

refineries; to assess the direct and indirect impact of CBAM on the economy of the refinery; identify 

the implications for the markets for oil products in Russia and importing countries. 

Methods. In the field of scientific discussion, certain aspects of CBAM have already been dis-

cussed, from the justification for the use of CBAM as a regulatory tool to the consequences of its use. 

From the position of the EU, European researchers consistently substantiated the need for CBAM for 

the effective functioning of the environmental initiative of the European Emissions Trading System 

(ETS EU, hereinafter referred to as EU ETS) [9], formed approaches and presented assessments of 

the impact of CBAM on the EU economy [10], and also developed models to assess the impact of 

CBAM on international trade and bilateral trade relations [11]. Other works, on the contrary, are 

aimed at identifying and assessing risks for export-oriented industries in countries with high carbon 

intensity of products [12]. In the works of domestic researchers, the emphasis is on the potential losses 

of the Russian economy as a whole [13] from the implementation of CBAM and individual sectors 

of production oriented to the European market [14]. 

The consequences of the spread of CBAM on products of the oil and gas industry (including 

petroleum products) are analyzed in studies conducted independently by consulting companies 

KPMG, Boston Consulting Group (BCG), VYGON Consulting [15] and an independent research 

center “Institute for Natural Monopoly Problems” (INMP) [16]. The assessment of the CBAM im-

pacts considers various ways in which it can be applied to refined products: excise/VAT on products, 

tax/customs fee based on carbon content, or extending EU Emissions Trading Scheme (ETS) obliga-

tions to imported products. The studies propose approaches to potential assessments of the conse-

quences for the sectors of the Russian economy from the introduction of the CBAM for exported 

products to the EU. The calculation of the estimates presented in them (due to the lack of detailed 

data in the public domain) was carried out on the basis of aggregated values – at the level of the 

industry as a whole. The estimates obtained in this way make it possible to understand the scale of 

the threat, but without further detailing to the level of individual enterprises or their categories, the 

average estimates are insufficient both for making decisions at the corporate level and at the level of 

industry regulation. For multi-product industries, it is important to take into account the carbon in-

tensity of the products of a particular enterprise, which can vary significantly within the industry [17]. 

Given the current need for more detailed assessments of the impact of a potential expansion of 

CBAM on refined products, this paper analyzes the impact of CBAM on the Russian refining indus-

try, both at the industry level and at individual refineries. The article examines the mechanisms of 

CBAM impact on the economy of refineries, which allows, in addition to the direct impact, to single 

out the indirect one due to the pricing mechanism in the domestic market and the ability of refineries 

to change the volume of production and the structure of product sales, minimizing negative effects.  

The paper uses an economic-mathematical method to model the activities of Russian refineries 

in the case of CBAM spread to refined products. For the solution, the optimization technical and 
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economic model of Russian refineries developed by the authors, which is based on the production func-

tion of enterprises, is used [18]. The model solves the problem of optimizing economic profit 

(EBITDA) by determining the effective volume of production, the structure of which is determined 

by a set of oil refining units, based on price parameters and regulatory conditions [19]: 

EP = Σ(VPi·Pi) – CO·Po – С + K·Kreg·Аvp·VP,                                        (1) 

where VPi – volume of production of the i-th oil product, t; Pi – price of the i-th oil product, rub./t; 

VP – volume of refined crude oil, t; Po – crude oil price, rub./t; С – operating costs for processing, rub.; 

K – reverse excise tax rate, K = 0.1; Kreg – regional coefficient; Аvp – reverse excise tax, calculated in 

accordance with the Tax Code of the Russian Federation, rub./t. 

The EBITDA (economic profit) curve of a refinery of complex configuration is depicted as  

a convex upward line with several breaks, which account for the full load of one or another installation 

of secondary manufacturing processes [20]. Based on the production function embedded in the model, 

the optimal volume of О3 processing is determined (Fig.1). As a result of the CBAM introduction and 

the change in the price ratio, the curve (O) will shift down (O'), while there may be cases when the 

optimum point can move along the curve (from the point О'3 to О'2).  

In the course of the work, 55 of the largest refineries in Russia were analyzed, which account for 

more than 99 % of the total volume of oil refining. 11 facilities do not export oil products to Europe, 

and among them only one refinery has a processing volume of more than 1 million tons per year due 

to geographical remoteness and their focus on the Asian export market. The remaining 44 refineries 

were divided into two groups – oriented to the domestic market (the share of supplies of petroleum 

products to the European market is less than 40 %) and export-oriented to Europe (the share of sup-

plies to Europe is more than 40 % of the volume of crude oil refining). 

Price indicators of product exports are determined on a netback basis relative to the prices of the 

main export markets, including the EU [21, 22]. The potential introduction of CBAM in relation to 

refined products will lead to a modification of the calculation of the Russian refineries price-netbacks 

due to the emergence of a new term CBAMa

j , which in turn will lead to a change in the market 

equilibrium and economic efficiency of oil refineries [23]. When modeling the export direction, the 

assumption that the entire volume of the i-th oil product intended for export is supplied to the j-th 

export market, which provides the largest netback, was used. 

The netback price of the i-th oil product, calculated from the quotation on the corresponding 

export market j: 

 CBAMi i i i i a a

j j j j j jP Pr T Fr Ts R L      ,                                         (2) 

where 
i

jPr – quotation of the i-th oil product on 

the basis of j, dol./t; Т i – export duty on i-th oil 

product, dol./t; 
i

jFr  – freight rate (including the 

cost of cargo insurance), dol./t; 
i

jTs – cost  

of cargo transshipment in the port, dol./t; 

CBAMa

j  – the impact of CBAM on the a-th re-

finery in the corresponding export market j, 

dol./t; R – exchange rate, rub./dollar.; 
a

jL  – 

logistics costs for transportation from the a-th 

refinery to the port, rub./t. 

For this study, the model was supple-

mented with a block for calculating domestic 

prices and determining the optimal structure 
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for the sale of petroleum products. The calculation is based on the algorithm that ensures simulta-

neous achievement of minimization of regional internal prices and maximization of the domestic 

refinery market premium: 

• when using data on the domestic demand of Russian regions for petroleum products, netback 

prices and transportation costs, a matrix of price-regions is formed, upon reaching which it is equally 

profitable for refineries to send products for export or to the corresponding regions; 

• for each region, refinery prices are ranked, after which the price of the region is taken equal to 

the corresponding lowest price of the refinery; then the prices of the regions are successively in-

creased to the level necessary to achieve full market saturation; 

• to take into account in the model of market power of enterprises in conditions of low competition, 

prices are determined as the netback of the next refinery in the ranked list of the region minus one; 

• refineries allocate supply volumes based on maximizing domestic market premium. 

Based on these parameters, the market equilibrium is iteratively determined, at which consumers 

costs are minimized and producers' profits are maximized [24]. Using data on the domestic demand 

of Russian regions for petroleum products, netback prices and transportation costs of refineries, the 

model allows to obtain a matrix of supplies of refined products to Russian regions, the countries of 

Central Asia, as well as exports to the European and Asian markets. As a result of modeling market 

interaction, prices of the domestic market are determined for each region of the Russian Federation. 

Using a technical and economic model of the Russian oil refining industry, the paper assesses 

the impact of the potential introduction of CBAM on the economy of Russian refineries (in relation 

to pre-pandemic conditions). The use of such an information base is associated not only with the need 

to ensure the comparability of the data used, but also with the observed trend of reducing the volume 

of economic and corporate data published in the public domain, which may raise doubts about the 

objectivity of the assessment of economic processes. 

In addition to detailing the estimates for oil refineries, the cumulative CBAM impact is decom-

posed into components (by the nature of the corresponding effects appearance): direct and indirect 

effects, the effect of industry adaptation. In order to obtain correct estimates and draw relevant con-

clusions regarding the scale of the CBAM impact in future, the values corresponding to the pre-pan-

demic level (data for 2019), which do not take into account the restrictions introduced later (anti-

Russian sanctions) and reflect the potential for the production and consumption of petroleum prod-

ucts, are used.  

The direct effect is the immediate cost of acquiring greenhouse gas (GHG) emission certificates 

for oil product exporters in accordance with the carbon intensity of their products, taking into account 

the cost of carbon paid under the national emissions accounting system. It is calculated as the product 

of the annual average European Emissions Trading Market (EU ETS) price and the taxable carbon 

footprint minus the cost of carbon paid under the national emissions accounting system. The resulting 

value is multiplied by the share of the actual export volume to the total refinery refining volume: 

 CBAM max ( ) ,  0ETS NES i
i i i i

i

Ex
P Em FA P

Prod

 
   

 
,                                   (3) 

where PETS – average annual price of the European market for trading in quotas, dol./t; Emi – actual 

volume of direct greenhouse gas emissions of the i-th refinery, t; FAi – allowable emissions of the  

i-th refinery, determined on the basis of EU benchmarks, t; NES

iP – carbon cost paid by the i-th refinery 

within the framework of the national emission accounting system, dol.; Exi – export of the i-th refinery 

of oil products to the EU countries, thousand tons; Prodi  – volume of oil refining of the i-th refinery, 

thousand tons. 

Russian carbon regulation lags behind the legislation of foreign countries (in particular the 

EU). The first steps towards introducing its own carbon regulation in Russia were taken in June 

2021 – the law “On Limiting Greenhouse Gas Emissions” was adopted. This should be followed 

by a number of regulatory and policy documents. The set of tools being implemented and the  
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dynamics of the formation of the national market for trading greenhouse gas emission allowances 

do not let national producers claim to ease the use of CBAM, therefore, in the calculations, the 

value NES

iP was assumed to be 0. 

To estimate the actual volume of petroleum products exports to the European direction of each 

of the refineries, data from the national railway statistics on the final destinations of Russia were used. 

Exports to Europe included deliveries to the ports of the Black and Azov, Baltic and Barents Seas, as 

well as direct rail shipments to the EU countries. When calculating the assessment of the CBAM 

introduction impact of on the economy of Russian enterprises, the entire volume of supplies to the 

European direction was used, since there are no more accurate estimates of the export of petroleum 

products to the EU by specific oil refineries in the public domain [25]. In addition, theoretically, a 

side effect of the CBAM introduction could be the appearance of a discount to EU prices (comparable 

to the size of the CBAM influence) when selling oil products in the markets of other European and 

border countries where there is no CBAM, in order to avoid the possibility of obtaining arbitrage 

profits. Taking into account the territorial proximity of the analyzed markets, this premise will not 

have a strong impact on the estimates obtained.   

The indirect effect of CBAM influence is carried out through the pricing mechanism on the 

wholesale market of oil products in Russia [26]. Refineries, realizing their logistical advantage in 

transportation costs over competitors, set prices for certain regions of the Russian Federation above 

the level of export netback. CBAM influences both the refinery netback price (2) and the premium 

through the competitive pricing mechanism. As a result of the CBAM introduction, prices for petroleum 

products on the domestic market will be determined not only by the logistical factor of the plants loca-

tion, but also by the environmental friendliness of the production of petroleum products at refineries. 

The actual volume of oil refining and the product distribution structure of Russian refineries are 

economically optimal in the current environment, when the environmental factor does not affect the 

economy of enterprises. As a result of the CBAM introduction and subsequent changes in price indi-

cators, domestic refineries can adapt their production program and product sales directions to opti-

mize profits in the new regulatory environment. Changes in the economic performance of Russian 

refineries as a result of these actions constitute the effect of industry adaptation. 

The main focus of the study is made on the proposal and the possibility of its adaptation to new 

conditions. As a result of the CBAM introduction, the prices for oil products both in the EU countries 

and in the exporting countries of products will undergo changes, reaching a new equilibrium [27]. 

Regardless of the degree of change, the main result for exporters of petroleum products will be a 

decrease in income from the sale of products by the amount of CBAM. Due to the low price elasticity 

of demand for energy [28], the article does not consider the factors of a decrease in demand for pe-

troleum products in the EU countries and an increase in demand for petroleum products in Russia.  

Calculation of the CBAM for petroleum products exported to the EU. When assessing the 

CBAM impact, the method of determining the carbon footprint of imported products of multi-product 

industries remains a debatable issue. The simplest option is to use benchmarks (a single greenhouse 

gas emission factor per unit of production for all suppliers) [16], since it greatly simplifies the calcu-

lation of the carbon intensity of production and does not require systematic work to collect and verify 

information from a significant number of foreign product suppliers in the EU. In the case of the in-

troduction of non-alternative benchmarks, there is a risk of explicit discrimination of some companies 

in relation to European manufacturers that pay for greenhouse gas emissions not according to bench-

marks, but for the real volume of emissions [15]. In addition, during the discussion of the draft mech-

anism of the CBAM, there was a movement of expert opinion towards a more accurate methodology 

for assessing the carbon intensity of products and multi-product industries, which would accelerate 

the transition from benchmark to actual carbon emissions measurements (BCG presented the Russian 

government and companies with proactive strategies to respond to the implementation in the EU trans-

boundary carbon levy. URL: https://www.atomic-energy.ru/news/2021/08/06/116216). 
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Based on the logic of the regulator, the latest changes made to the conditions for the functioning 

of the TRP and the approaches used [15, 16], the most relevant way to assess the carbon footprint of 

imported products is to extend the current EU ETS rules to oil refineries that supply products to the 

EU. This assumption is most likely, as it corresponds to the general logic of the regulator to equalize 

the conditions for the activities of domestic enterprises within the EU and foreign exporters (For 

industries with a high risk of carbon leakage, such as the oil refining industry, the regulator allocates 

free greenhouse gas emission allowances, which are systematically reduced.The article accepts the 

premise that with the start of the CBAM implementation, the allocation of free quotas to EU enter-

prises will stop). However, according to published documents, the key difference between the EU ETS 

and CBAM is that the former regulates the carbon intensity of processes and installations (including 

refineries), and the latter regulates the carbon intensity of products [15]. The proposal to extend the 

CBAM to such a multi-product industry as petrochemistry has not been accompanied by a methodo-

logical explanation of its calculation at present. In this regard, the work uses the approach of propor-

tional distribution among all manufactured products of the cost of purchasing greenhouse gas emission 

quotas to cover the taxable carbon footprint. 

Oil refineries have been subject to regulation since the first stage of the EU ETS implementation, 

and petrochemical enterprises, which are often part of the deep oil refining complex, have been in-

cluded in the list of industries subject to carbon regulation in the third stage since 2013 [29]. Refin-

eries have a complex production process, so there are various difficulties when comparing greenhouse 

gas emission rates. Refineries produce different products requiring different processes, and the carbon 

intensity of these products depends on the availability of other refineries. Therefore, for refineries, 

the carbon weighted ton method (CWT) is used to estimate CO2 emissions [29].   

The CWT indicator defines refinery performance not simply as the sum of inputs or outputs, but 

as a function of process unit activity levels. To take into account the efficiency of the enterprise in 

terms of greenhouse gas emissions, the only product of the refinery is CWT. Its production is calcu-

lated on the basis of a certain common technological unit, each element of which was weighted with 

an emission factor in relation to the distillation of crude oil [15]. 

Emissions coverage for the calculation of CBAM for exporters of oil products is estimated 

in accordance with the current EU ETS standards, which take into account only direct emissions 

– carbon dioxide emissions resulting from the combustion of fuel by an enterprise, without taking 

into account the carbon footprint resulting from the production of electricity purchased from 

third-party companies [29]. Thus, the carbon intensity of petroleum products depends on the 

structure of the consumed energy resources of the refinery and its configuration. Inclusion in the 

calculation of greenhouse gas emissions of Scope 2 coverage in accordance with the latest p ro-

posals for the development of CBAM [4] and obtaining estimates of its impact for individual 

enterprises is currently impossible due to lack of data. 

To estimate the actual volume of greenhouse gas emissions, data on the volume and structure of 

energy resources consumed for the production of petroleum products were used. The main data 

sources for Russian enterprises are the forms of the Federal State Statistics Service of the Russian 

Federation, which are presented in a regional context. In the case when more than one large oil refin-

ing facility is located in one region, the volume of fuel consumed is distributed among the refineries 

according to the methodology for calculating the EU CWT, based on the composition of the units and 

the volume of oil refining. 

The taxable base for greenhouse gas emissions (taxable emissions) is the excess of the actual 

volume of direct greenhouse gas emissions from the activities of oil refineries over the allowable 

amount of emissions (free allowance) [29]. The estimate of the actual volume of greenhouse gas 

emissions is determined as the sum of the products of the volume of fuel consumed and its carbon 

intensity (varies from 56.1 CO2/GJ for natural gas to 97.5 CO2/GJ for petroleum coke). 
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The allowable level of greenhouse gas emissions is calculated in accordance with the EU ETS meth-

odology [30] and takes into account the value of the fuel efficiency benchmark, as well as an indicator 

characterizing the configuration and load level of refinery units. As a benchmark used for comparison in 

the oil refining industry, the average value (10 %) of the most efficient enterprises of the European Union 

is used, in 2008 it was 0.0295 t CO2/ CWT. Taking into account the EU plan to reduce emissions, the size 

of the benchmark [31] used for the oil refining industry was reduced by 1.74 % annually until 2020, so 

the benchmark value of 0.0239 was used in the calculations, which corresponds to the level of 2019.  

The resulting amount of the taxable base is multiplied by the cost of a ton of CO2, determined 

on the ETS stock [32]. European CO2 market prices are dynamically changing, and, for example, in 

2022, on some January days, it exceeded 97 dol./t CO2. To achieve data comparability, further calcu-

lations were carried out taking into account the average annual payment rate of the pre-pandemic 

period, equal to 27.81 dol./t CO2. A possible increase in rates in the long term entails a proportional 

increase in the impact of CBAM for exporters of petroleum products. 

The discussion of the results. As a result of applying the developed model, calibrated on the 

actual data of 2019, the total economic profit of the objects under study amounted to about 6,287.8 

billion dol. With the actual energy consumption of various energy resources by Russian refineries 

and with the actual volumes of supplies of petroleum products from Russian refineries in the Euro-

pean direction, the total cost of purchasing emission allowances under the EU ETS rules would 

amount to 114.3 million dol. Given the volumes of production of petroleum products and the structure 

of sales due to changes in domestic prices, indirect losses from the introduction of CBAM would 

exceed 136.8 million dol. Having put into the model the scenario conditions for the CBAM imple-

mentation, without fixing the actual volume of production and the structure of sales of products, the 

result of the economic profit of the refinery was obtained, equal to 6,040.9 million dol. Thus, due to 

optimization, the industry was able to reduce the effect of the introduction of CBAM by 4.3 million 

dol., which amounted to the effect of adaptation (Fig.2).  

Due to the fact that in most of the previously cited studies there is clearly no assessment of the 

CBAM impact only on oil refining facilities, it is incorrect to assess the comparability of the results. 

At the same time, the results obtained by the authors of the article lie between the assessment of 

VYGON Consulting for the scenario of applying import duties on direct CO2 emissions and the sce-

nario of expanding the EU ETS on direct and indirect emissions (Table 1). Given the comparability 

of the results, the approach outlined in the article has the advantage of being able to refine estimates 

to the level of individual enterprises. 
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Table 1 

Comparative analysis of estimates of the CBAM impact from various studies 

Forecast 

author 
Sector coverage Calculation methodology СО2 cost Coverage 

Annual losses, 

billion 

KPMG Production of petroleum products  
and petrochemicals 

Extension of the EU ETS – Direct emissions 0.9-1.5 euro 

BCG Oil and gas sector Extension of the EU ETS 30 dol. Direct emissions 1.4-2.5 dol. 

VYGON 
Consulting 

Oil refining Import duty on direct СО2 
emissions 

40 euro Direct emissions 0.14 euro 

VYGON 
Consulting 

Oil refining Extension of the EU ETS 40 euro Direct and indirect 
emissions 

0.78 euro 

IPEM Upstream (Production of petroleum 
products, metal products, chemical 

products) 

Extension of the EU ETS 27.81 dol. Direct emissions 0.7 dol. 

IPEM Upstream (Production of petroleum 
products, metal products, chemical 

products) 

Extension of the EU ETS 27.81 dol. Direct and indirect 
emissions 

1.12 dol. 

Authors' 
calculations 

Oil refining Extension of the EU ETS 27.81 dol. Direct emissions 0.25 dol.  

 
The analysis of the cumulative impact of the introduction of CBAM and its components was 

carried out for two groups of refineries that differ in the directions of product sales (according to the 

data of the Federal State Statistics Service of the Russian Federation and RAIL-TARIFF) (Table 2). 

The distribution of the direct CBAM impact between the two groups of plants, while maintaining the 

structure of exports at the pre-pandemic level, is almost proportional to the volume of exports of 

products to Europe and is fair. At the same time, netback prices for the supply of petroleum products 

to the EU for many Russian refineries located in the European part of the country are a benchmark in 

determining sales prices in the domestic market. Due to the inability to sell products at high prices in 

the traditional export market, an excess supply in the domestic market will pull prices down until 

reaching the initial parity. As a result, additional competition in the domestic market due to the CBAM 

introduction will have a negative impact on the economy of refineries that do not export to Europe at 

all. The indirect effect for refineries focused on the domestic market will be 78.1 million dol., which 

is 19.4 million dol. more than the impact of a similar effect on export-oriented refineries. 

 
Table 2 

The impact of the potential CBAM introduction on the economy of Russian oil refineries 

Indicator 

Direct effect of the 

CBAM  
introduction  

Cumulative effect of the  

CBAM introduction 

Refineries focused on the domestic market 

Oil refining, million t 122.7 119.7 

Export of petroleum products to Europe, million t 23.6 26.6 

Share of exports to Europe from the volume of processing, % 19.2 22.2 

Impact of CBAM, million dol. 25.5 29.4 

Influence of CBAM on a ton of export of oil products, dol./t 1.082 1.106 

EBITDA of refineries, million dol. 2959.6 2877.6 

Refineries focused on export to Europe 

Oil refining, million t 126.0 125.7 

Export of petroleum products to Europe, million t 83.3 78.3 

Share of exports to Europe from the volume of processing, % 66.1 62.3 

Impact of CBAM, million dol. 88.8 80.7 

Influence of TUR on a ton of export of oil products, dol./t 1.066 1.031 

EBITDA of refineries, million dol. 3213.8 3163.2 
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Another consequence is the adaptation of operating refineries to the CBAM introduction by 

changing the volume of output and the direction of product sales. Modeling results show that in re-

sponse to the introduction of a mechanism for cross-border carbon regulation, the refining volume of 

Russian refineries will decrease by 3.3 million tons, and exports to the EU by 2 million tons. Exports 

of products from Russia to other countries that do not have a CBAM will also decrease by 1.3 million 

tons. With the introduction of CBAM, there will be an (expected) redistribution of product suppliers: 

large volumes will be provided by factories with the lowest carbon footprint. 

The impact of CBAM on a ton of exported oil product of refineries oriented to the domestic 

market is higher than the impact of CBAM on a ton of exported oil product of export-oriented refin-

eries. This situation arises as a result of the fact that the key refineries supplying fuel to the domestic 

market were built back in Soviet times and are inferior in energy efficiency to modern models. Export-

oriented refineries built or reconstructed in the 21st century use more efficient technologies. Export-

oriented refineries mostly have a simple structure and fewer secondary processes. 

To identify the impact of the CBAM on the economics of oil refining of simple refineries and 

refineries of complex configuration, the relationship between the calculated value of the CBAM in-

fluence per ton of exported products and the Nelson index (characterizes the technological complex-

ity) of oil refineries was analyzed (Fig.3). The wide range of values is the result of two factors: the 

energy efficiency of the installations and the fuel consumption pattern of the refinery. As a result, 

despite the use of the EU ETS methodology in the calculations (designed in such a way as to ensure 

the comparability of energy intensity for refineries of different configurations), a positive dependence 

of the size of the CBAM impact per ton of exported products depending on the refinery Nelson index 

was found. The obtained results demonstrate that the simplest refineries (Nelson index less than 2.5) 

will feel the least impact of TDI – less than 0.5 dol./t of oil products export. CBAM will have the 

greatest impact (more than 1.3 dol./t) on technologically advanced refineries, whose Nelson index is 

more than 6. At the same time, a linear approximation of the obtained values shows that, on average, 

an increase in the Nelson index by one unit can lead to an increase in the impact of CBAM on the 

refinery's economy in the amount of 0.27 dol./t. 

The results obtained in the context of the policy pursued in Russia to develop the oil refining 

industry (stimulating investment in the construction and reconstruction of processing units) may have 

unexpected consequences. Initially, support in the form of an investment surcharge on the reverse 

excise tax on oil was conceived as an oppor-

tunity to stimulate plants with a simple config-

uration to develop and deeper processing [33]. 

The revealed dependence of the magnitude of 

the CBAM impact on a unit of exported prod-

ucts with an increase in the level of technical 

equipment based on the total sample of the ana-

lyzed objects can be fair as a result of the devel-

opment of a particular refinery. Confirmation of 

this dependence as a result of the development 

of a certain refinery may prompt companies to 

take this factor into account in long-term plan-

ning or even adjust investment projects. Large 

refineries with a high Nelson index, in the face 

of declining margins, may receive an additional 

incentive to replace obsolete equipment. The 

modernization of such enterprises to a greater 

extent will be aimed not at increasing the depth 

of processing, but at increasing energy effi-

ciency [34, 35]. Under these conditions, state 

 

Fig.3. Analysis of the effects of the potential CBAM  

introduction on the economy of oil refining in Russia 

(according to the authors' calculations based on Rosstat  

and RAIL-TARIF data) 
1 – refineries focused on the domestic market;  

2 – for export to Europe 
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support measures for the oil refining industry may require additional rethinking in order to form  

a balanced system as a whole. 

Conclusion. Increased uncertainty due to anti-Russian sanctions regarding future deliveries of 

petroleum products to the EU countries does not remove from the agenda the issues of taking into 

account by business units approved and promising regulatory instruments aimed at solving environ-

mental problems, and adapting long-term development programs to improve production efficiency in 

these conditions. The implementation of the declared goals of the CBAM leads not only to the ex-

pected environmental results, but also to a change in the market situation, business efficiency, etc.  

In the future, determining the effectiveness and other regulatory measures becomes more important 

for both global and national economies. 

The introduction of the CBAM as a key tool for solving the problem of “carbon leakage” by the 

EU countries within the framework of the “European Green Deal” concept (or similar instruments in 

other regions of the world) can significantly affect the Russian oil refining economy, including those 

that do not export to the EU. In accordance with the approach to determining the carbon intensity of 

products according to the EU ETS rules, the assessment of the cumulative impact of the CBAM in-

troduction on the economy of Russian oil refineries could amount to 246.9 million dol. Given the 

comparability of the results with other studies (KPMG, BCG, VYGON Consulting [15], IPEM [16]), 

the approach presented in this article has the advantage of being able to refine estimates to the level 

of individual enterprises. 

An analysis of the pricing mechanism for oil products in the domestic market and an analysis 

of the consequences of the CBAM introduction at the enterprise level made it possible to assess the 

indirect effect of CBAM and the effect of the industry adaptation to new regulatory measures. The 

simulation results showed that the indirect CBAM impact through the pricing mechanism  

(–136.8 million dol.) even exceeds the direct effect in the form of direct costs for the purchase of 

greenhouse gas emission certificates by exporters of petroleum products (–114.3 million dol.), and 

the industry's ability to minimize losses is relatively limited (4.3 million dol.).  

The direct CBAM impact is almost proportional to the volume of exports of products from re-

fineries oriented to the domestic market and export. The indirect effect for refineries focused on the 

domestic market will be 78.1 million dol., which is 19.4 million dol. more than the impact of a similar 

effect on export-oriented refineries. With the introduction of the CBAM mechanism, the volume of 

refining in Russia will decrease by 3.3 million tons, and exports to the EU by 2 million tons. The 

CBAM introduction will have an impact not only on the markets of oil products in the EU and ex-

porting countries, but also in third countries. With the introduction of CBAM, there will be a redis-

tribution of suppliers of products for export to Europe in such a way that large volumes will be sup-

plied by factories with a low carbon footprint.   

The impact of CBAM per ton of exported oil product from refineries oriented to the domestic 

market is higher as a result of the historical factor – the key refineries supplying fuel to the domestic 

market are relatively old and inferior in energy efficiency to more modern examples, mainly ori-

ented to export. Refineries specializing in the domestic market are at great risk due to netback 

pricing. The introduction of CBAM could potentially reduce the prices of petroleum products in 

the domestic market. 

A positive dependence of the size of the CBAM influence on a ton of exported products depen-

ding on the Nelson index of the refinery was revealed. In the context of the oil refining development 

policy pursued in the exporting countries, the results of the analysis may be unexpected: the growing 

influence of CBAM per unit of exported products with an increase in technical equipment will prompt 

companies to revise their investment plans. Large refineries with a high Nelson index in the face of 

declining margins may receive an additional incentive to replace obsolete equipment. The revision of 

development plans may significantly affect the situation on the oil products market. 
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The paper proposes analysis tools and methodology that are universal and can be used not only 

to assess the consequences of the implementation of EU transboundary carbon regulation, but also by 

other countries with advanced carbon trading systems, including China, Japan, South Korea, etc. – 

the results can be useful both for market participants and state regulators of the industry. 
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