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I. Introduction 

Russia is the worldôs second-largest exporter of refined products after the USA. Owing to the less 

complex nature of Russian refineries, heavy fuel oil (HFO) exports have been very high, both as a share 

of the export product mix, and in absolute terms. In 2012 the share of fuel oil in Russian product exports 

peaked at 53 per cent of the total. In 2014 they reached their absolute maximum level of 82.5 million 

tons (mt). From 2015, as a result of new export tax policies that changed the incentives for Russian 

refiners and forced them to optimize their output, Russian fuel oil exports started to decline. But in 2018 

they still amounted to 52.6 mt (35 per cent of the total).Russia remains the number one exporter of HFO 

in the world and is now facing a problem: how to deal with a rapidly shrinking market for this product? 

The global heavy fuel oil market has been under pressure for the past 40 years. Its niche has been 

constantly declining as the demand for fuel oil has been losing one battle after another to alternative 

fuels and cleaner substitutes. Coal and natural gas have pushed residual fuel oil (mazut) out of the 

power and residential heating sectors. At thermal power plants in Russia, its role has been reduced to 

that of emergency reserve fuel. Very few countries outside of the Middle East continue using mazut as 

the main fuel in the power sector, and in countries such as Saudi Arabia and Kuwait, which currently 

burn large volumes of HFO in their power plants, plans have been developed to replace it with natural 

gas. In the residential heating sector, natural gas and, more recently, renewables have provided 

cheaper and cleaner alternatives.   

Marine bunkering had been one of the few remaining areas with robust demand for fuel oil, due to the 

expansion of maritime trade and growth of shipping turnover. It is now the worldôs largest consumer of 

HFO. However, the International Maritime Organization (IMO) has mandated a stricter sulphur 

emissions cap (0.5 per cent instead of 3.5 per cent) from January 2020 globally, which is a challenge 

for shippers. The new rules will force them to choose between switching to compliant fuels (compliant 

low-sulphur fuel oils and marine gasoil (MGO)), installing scrubbers, or refurbishing their ships for the 

use of LNG as bunker fuel. The change in bunker fuel specifications might become the most disruptive 

quality change for the refining and shipping sectors in this century. Most analysis of the IMO 

requirements taking effect in 2020 suggests a lower demand for HFO and very likely downward price 

pressure. Russia is going to be faced with the greatest exposure to this new challenge.  

The key aim of this paper is to explore whether the Russian refining sector has the flexibility to deal with 

the problem by lowering HFO output and exports before the mismatch between supply and demand 

becomes excessive. This paper builds on the research conducted by OIES in 2012.1 At that time, the 

Russian government and the Russian oil companies had announced an ambitious programme of 

modernization for the Russian refining sector, and planned a radical overhaul of the tax incentives that 

artificially supported HFO production. According to these plans, by 2020 Russia would have 

implemented investments in conversion refining processes with the effect of drastically reducing the 

production of residual fuel oil. This, in turn, would have cut the levels of Russian fuel oil exports to very 

low levels.  

As we approach 2020, however, Russia appears to need several more years to reduce its still large 

volumes of HFO output. Moreover, the emergence of some systemic and social issues, associated with 

the shutting down of some inefficient refineries, suggests that some simple, die-hard Russian refining 

capacity is not going to go quietly and will continue its operations. This calls for the re-examination of 

some of the conclusions of earlier research and a review of the new circumstances. 

The paper is structured as follows: first, it discusses the history, evolution, and key characteristics of 

the Russian refining sector and reveals the systemic causes of sustained high levels of HFO output; 

                                            
 
1 Fattouh B. and Henderson J. óThe Impact of Russiaôs Refinery Upgrade Plans on Global Fuel Oil Marketsô. OIES Paper WPM 

48, 2012. 
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then it reviews Russiaôs refined product exports and their profitability, and shows that Russia has 

incurred significant losses by exporting refined products instead of crude oil. Turning to the causes of 

this, the paper looks at the structure of the product export mix and Russiaôs regime of export duties for 

oil and refined products. This analysis highlights the distortive nature of the subsidies stemming from 

the design of Russian export taxes. Next, Russiaôs attempts to correct the distortions, and the 

consequences of these efforts, are evaluated. The paper continues with an overview of investments in 

the Russian refining sector that were made with the aim of rationalization and modernization. It 

concludes with the outlook for Russiaôs fuel oil output and the view on the global market of pricing 

developments for HFO after 2020. 

II. Key features of Russiaôs refining industry 

There are several key principles that make refining a viable business in the long term.  

Å Refined product output should, as far as possible, match the demand for product mix in 

the market that the refinery is going to serve. This ensures the right choice for the type of 

capacity and its level of sophistication, resulting in high utilization, efficient runs, and low 

logistical costs on delivering products to customers.  

Å The type of crude available for the refinery determines the product slate from distillation 

and sets the requirements for secondary processing capacity.  

Å The location of the refinery is very often a trade-off between a desire to be closer to crude 

oil supply and a desire to be closer to the final consumers, in which the relative costs of 

transporting crude oil to the refinery and transporting refined products to the end 

customers should be evaluated.  

Å Investing in a refinery is a long-term business, and it is important to be able to respond to 

shifts in demand and new product requirements via necessary capacity upgrades, which 

introduces another important trade-off: the flexibility to rationalize and upgrade with 

regards to the crude oil ódietô and the output mix. 

In Russia, it is difficult to point to any refinery that optimizes the above trade-offs. This has to do with 

the history of Russiaôs petroleum industry, the legacy of Soviet industrial policy that influenced decisions 

on refinery locations, and the dramatic shifts in demand since the bulk of Russiaôs refining capacity was 

built.2 

The Russian refining industry emerged in several waves: during the first stage of industrialization in the 

1930s, then in the post-World War II Soviet push to rival US economic might, and finally in the late 

1960sïearly 1970s, on the back of the spectacular growth of Soviet oil output in Western Siberia. (See 

Appendix I for more details about the history of the Soviet and Russian refining industry.) Geography 

has always played a key role in the economics of Russiaôs refining sector. Because of the size of the 

country and the location of the bulk of its oil reserves deep inland, the transportation expenses 

associated with moving crude to the refineries, and products to the target markets, have represented a 

significant share of overall costs. Rail and river shipments have accounted for the lionôs share of 

transportation turnover. The development of an interregional pipeline network for crude oil in the 1970s 

                                            
 
2 Thane Gustafson, in his canonical book about the Soviet energy sector, points to the accumulated effects of the system 

embodied in the physical infrastructure and, in a powerful metaphor, compares the Soviet economy to a ógnarled treeô that had 

grown up óleaning against the north wind of forced-draft industrializationô: Its past is written into the composition and location of 

its capital stock, the patterns of its roads, the size and type of its plants, the distribution of its manpower, the kind of fuel it burns 

and ore it uses. é The layout of pipelines and refineries embody decisions made over decades. The same is even more true of 

the consumption side, since the country map of energy demand is essentially that of its inherited structure of population and 

economic activity. Gustafson T. Crisis amid Plenty. The Politics of Soviet Energy under Brezhnev and Gorbachev. Princeton, 

1989. pp. 11ï12. 
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allowed Russia to optimize the costs of delivering crude oil to the refineries and to place new refineries 

closer to main consumption centres in the European part of the country. But for refined products, rail 

transportation has remained the dominant method of delivery. Only recently have new dedicated 

pipelines for refined products (low-sulphur diesel) allowed Russian refiners to diversify some of their 

transportation options. 

The geographical configuration of the Russian refining industry was largely completed in the 1970s, 

with most of the refineries being located deep inland serving domestic customers. A few Russian 

refineries were located closer to land borders (Kirishi in the Northwest) or in the seaports (Tuapse on 

the Black Sea); however, these were not designed as export-oriented facilities but to serve the regional 

areas of the domestic market. This setup ï with the productive base kept away from the borders ï 

reflected the security concerns of a country that had experienced foreign invasions and occupation of 

its territory. (See Figure 1 and Figure 2) 

Figure 1: Map of main Russian refineries, Western Russia 

 
Source: Argus Media (www.argusmedia.com) 

 

http://www.argusmedia.com/
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Figure 2: Map of Russian refineries, Eastern Russia 

 
Source: Argus Media (www.argusmedia.com)  

The demand patterns of the Soviet planned economy have also left an enduring impact on the Russian 

refining sector. When Russiaôs refineries were built in the 1950s and 1960s, mazut, or heavy fuel oil 

(the largest and least desirable product of simple distillation) was widely used domestically, primarily as 
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a fuel for thermal power plants. By 1975 it accounted for almost a third of the fuel balance of thermal 

plants nationally.3  

From the early 1980s, however, the availability of cheap and abundant natural gas became a game-

changer. The Russian power sector switched from mazut to gas, and fuel oil was reduced to the role of 

emergency fuel ï representing merely 2ï3 per cent of the thermal plantsô fuel balance by the 1990s. 

Meanwhile, the new demand patterns favoured lighter and cleaner products, primarily motor fuels, at 

the expense of the traditionally important mazut. The transition from the Soviet command economy 

reduced the roles of industries and the military (traditionally large consumers of fuel oil) in the demand 

for refined products, and increased the shares of the commercial and services sectors. Individual and 

commercial car and truck ownership grew quickly, bringing up demand for high-octane gasoline and 

low-sulphur diesel.   

From that period on, most of Russiaôs fuel oil production had to be disposed of to markets located 

relatively far from the original marketing areas of the Russian refineries; this introduced additional 

logistical costs and created a drag on their overall profitability. This change initiated large-scale exports 

of fuel oil out of Russia. The export of excess refined products emerged as an important source of 

flexibility for refineries that had to face the problem of a fixed refinery slate, when domestic consumption 

patterns radically changed with the fast penetration of natural gas. These exports offered an alternative 

to costly investments in conversion processes at the refineries. By postponing such painful but 

necessary adjustments, this stop-gap solution also planted the seeds of a long-lasting problem. The 

mismatch between primary and secondary capacity remains one of the biggest challenges for Russiaôs 

refining industry. 

Complexity of refining processes  

Russiaôs refining sector is not very sophisticated (see Appendix II for more details). The distillation 

process (primary refining), the method with the simplest technology and lowest costs has been 

dominant, while the share of cracking or other conversion refining processes is relatively low.   

The Russian refining sector historically did not have enough secondary refining processes.4 These 

processes either convert heavier, low-value products into lighter, premium products or improve the 

quality of products resulting from the primary distillation of crude. Recent expansion has occurred mostly 

in the area of hydrotreating capacity for desulfurization, allowing a significant reduction in the sulphur 

content of Russian middle distillates (especially diesel fuel) that are needed for the export market. At 

the same time, Russian refineries have been slow to come up with the big-ticket investments necessary 

to expand their upgrading capacity in visbreaking, catalytic cracking, and coking. As of 2017, Russia 

and the Caspian area managed to bring their Nelson Complexity Index (NCI) to the important threshold 

of 8.0, which sets apart good refineries from mediocre and bad. The conversion ratio also improved 

significantly over 2010 to 25 per cent, but it is way behind the 65ï70 per cent seen in North America 

and AsiaïPacific. Russia needs sizeable investments in upgrading capacity if it wants the refining 

product slate to match current demand patterns that favour light clean products. This is one area where 

Russiaôs refining sector is not only far behind that in advanced countries, but is below the worldôs 

average by a wide margin.  

                                            
 
3 In the Middle Volga region, where the concentration of refining capacity was the highest, mazut accounted for almost a half of 

the thermal power plantsô fuel needs. The overhang of distillation capacity over secondary processing capacity, thus, was not 

seen as a big problem.  
4 These include cracking processes that convert residue from primary distillation into varying yields of distillates, ranging from 

straightforward thermal cracking (visbreaking) to more complex catalytic processes such as catalytic cracking, hydrocracking, 

and combination cracking. Coking destroys residue altogether, producing a mixture of distillates and coke. Hydrotreating uses 

hydrogen to remove undesirable elements, mainly sulphur, from fuels and lubricants, especially diesel fuel. The catalytic 

reforming process converts naphtha into higher-octane gasoline components; it is also used in the petrochemical industry to 

produce aromatic hydrocarbons. 
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Organizational structure  

At present, Russiaôs refining capacity is about 329 mt, with the bulk being concentrated in 33 fully-

fledged refineries and the rest in specialized gas condensate processing facilities, specialized lube 

plants, and a number of mini-refineries. Russian refining operations are highly concentrated, with over 

two-thirds of the output produced at the facilities being controlled by five vertically integrated companies 

(VICs). The Soviet oil industry was reorganized in the early 1990s into 16 large vertically integrated 

companies (VICs), each combining exploration, production, refining, distribution, and retailing. 

Following recent consolidation, only five large oil VICs remain: Rosneft, Gazpromneft, Lukoil, 

Surgutneftegaz, and Tatneft. Rosneft is the largest refiner in Russia with a share of 33 per cent; it 

processed over 101 mt in 2018, if its share in Slavneftôs Yaroslavl refinery is included (see Figure 3). 

Taken together, the VICs accounted for 73 per cent of Russiaôs total refining throughput in 2018. The 

remaining throughput is distributed among large and small independent refineries, and a few dozens of 

small óteapotsô.   

Figure 3: Russian refining throughput shares by company, 2018 

 
Source: Authors, data from Argus 

Figure 4 illustrates the individual characteristics of Russiaôs main refineries. The modernization of 

Russian refineries over the past 10 years has improved the yields and the quality of the products, but 

as of 2018 the countryôs refining throughput is still very high relative to domestic demand ï only about 

half of the refining output was consumed at home, and almost 150 mt of refined products were exported. 

The yields at some refineries belonging to VICs are still poor, and Russiaôs die-hard teapot refineries 

still account for a sizeable share of total output. 
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Figure 4: Refining throughput volumes and refining depth for Russiaôs largest refineries in 2018  

 

Source: Authors's calculation, data from Argus 

Refinery throughputs 

Russiaôs total primary distillation capacity reached 360 mt in 1990, with refining throughput at 299 mt, 

giving a capacity utilization of effectively 80 per cent (see Figure 5). But after the Soviet Unionôs collapse 

and the subsequent economic shock, its refining throughput dwindled to a low point of 165 mt in 1998, 

according to BPôs Statistical Review.5 Utilization rates dropped below 60 per cent. This was because 

Russia had too much obsolete simple distillation capacity and too little conversion capacity at its refining 

facilities. 

In the early 2000s the pendulum swung back, and Russian refining throughput started to grow robustly 

(the reasons for the rebound are discussed later in the text). The óbig bounceô of Russian refining 

occurred on the back of spectacular crude oil output growth in the country in the early 2000s. Higher 

levels of refining helped alleviate the export bottlenecks for crude oil that emerged in the Transneft 

pipeline system in the early 2000s while it was trying to catch up with upstream developments. Russiaôs 

shortage of export capacity for crude oil was effectively eliminated, as the countryôs incremental 

production was redirected from exports to domestic refineries, starting in 2004/5. Refining throughput 

amounted to 285 mt in 2017, with utilization of 87 per cent, according to BP.6 (See Figure 5)  

From the mid-2000s the rate of growth for Russiaôs refining throughput was consistently higher than 

that for its crude oil output. At the same time, the output of key refined products (including residual fuel 

oil) was following the rates of throughput growth, suggesting that the Russian refineries continued to 

yield a relatively poor mix of products through 2014. It was only in 2015 that fuel oil output nose-dived, 

and by 2018 it had returned to the level seen in 2000 (see Figure 6). 

                                            
 
5 BP. Statistical Review of World Energy. June 2018 http://www.bp.com/statisticalreview. 
6 BP reports Russian refining data in million barrels per day. In this report the coefficient of 7.3 was used to convert barrels to 

tons. 
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 Figure 5: Russiaôs refining capacity, throughput, and capacity utilization 

 

Source: Authors, data from BP Statistical Review, 2018 

Figure 6: Russian crude oil and refined products output index 

 

Source: Authors, data Minenergo, Rosstat 

Evolution of the product export mix and its impact on profitability  
Russia is the worldôs second-largest exporter of refined products (after the USA). Its total product 

exports peaked in 2015 at 171.7 mt and they were about 150 mt in 2016 and 2017, according to the 

official Russian statistics, based on customs data. In 2018, total product exports reported by the Russian 

Customs Service were 149.3 mt. In terms of value, Russian refined product exports reached a peak of 

US$116 billion in 2014, resulting from the combined effects of high volume and record price. Since 

dwindling to US$46 billion in 2016 they have recovered and in 2018 the figure amounted to US$78 

billion (see Figure 7). 
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Figure 7: Russian refined product exports 

 

Source: Authors, data from Russia's Central Bank and Customs Service 

The official statistics also contain some troubling revelations. The striking result of a simple comparison 

of the effective realized export price of Russian crude oil with the effective realized price for the basket 

of exported products is that in the past 18 years, exports of refined products were value destroying. 

Russia would have been better off exporting its crude oil rather than the mix of refined products it did 

export.  

The graphics vividly demonstrate that Russia experienced much lower export earnings from its 

aggregate oil exports. This was due to the significantly lower value of an average ton of Russian refined 

product exports than that of an equivalent amount of crude oil. Applying the price differential to the 

volume of exports, the value lost to Russia as a result of the poor export mix can be calculated. During 

2005ï2014, the cumulative losses amounted to the staggering figure of about US$36 billion (see Figure 

8). The value of Russian refined product exports relative to crude oil exports only finally moved into 

positive territory in 2017/18. The key reason for the change was a shift in the composition of the product 

export basket. Historically, this contained a very large share of unfinished or intermediate products. 

These were essentially surrogates that needed further processing before they could be used: straight-

run gasoline (naphtha), high-sulphur diesel, vacuum gasoil (VGO), and high-sulphur fuel oil. These 

surrogates could only be sold at significant price discounts, putting downward pressure on Russiaôs 

export revenues.   

The greatest drag on the value of product exports was high-sulphur fuel oil. In 2012 the share of fuel oil 

in Russian product exports peaked at 53 per cent of the total. In 2014 fuel oil exports reached their 

absolute maximum level of 82.5 mt. From 2015, as a result of new export tax policies discussed later 

in this text, Russian fuel oil exports started to decline. In 2018 they amounted to 52.6 mt (35 per cent 

of the total), according to data provided by Argus.7 As soon as their share in Russiaôs overall export 

volumes started to decline, losses on total product exports stopped (see Figure 9). 

                                            
 
7 Argus reports the data on refined product shipments from ports and from land border crossings in the FSU. These numbers 

differ from the data on Russian product exports reported by the Russian Customs Service. The discrepancy might be due to the 

possible inclusion into Argus statistics of refined product exports from Belarus and Kazakhstan ï members of the customs-free 

zone with Russia. 
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Figure 8: Value lost to Russia by exporting refined products instead of crude oil  

 

Source: Authors' calculation, data from Russia's Central Bank and Customs Service 

Figure 9: Refined product exports from Russia 

 

Source: Authors, data from Argus 

It is noteworthy that this calculation does not consider the additional costs associated with refining crude 

oil or the higher unit costs of transportation (transporting crude oil over long distances via high diameter 

pipelines costs less on a unit basis compared with transporting refined products by rail, which has been 

the dominant shipping mode for products in Russia). But the importance of these statistics is that the 

figures are official and simple to calculate. For many years the losses were well-known, but the 

correction happened only recently. So the question is, why did the government allow this situation to 

persist?   

The explanation requires an analysis of the state of Russian refineries, and of Russian petroleum export 

regulations, which are discussed in the next chapter. 
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