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Abstract: The present-day stage of the world hydrocarbon 

market development is characterized by the growing share of oil 

and gas production from the fields related to hard-to-recover 

reserves in terms of different criteria, which is a consequence of 

technological breakthrough in the USA. The strategic task of 

Russian oil and gas sector is to intensify the development of such 

fields with governmental support in the form of tax incentives. 

The goal of this research is to consider dynamics of oil production 

from the fields related to Bazhenov, Abalak, Domanic, and 

Khadumsk geological formations with enormous hydrocarbon 

potential thanks to tax incentives. The research method used is 

statistical analysis. The research results have shown the 

effectiveness of tax incentives, but due to absence of native 

development technologies, the effectiveness of incentives is 

evened, which requires different approaches to the tax incentive 

system. 

 
Index Terms: hard-to-recover reserves; oil; regions; tax 

incentives; technologies.  

I. INTRODUCTION 

In Russia oil and gas sector is the basis for economy being 

an important source of income contributing to the country 

budget. According to the data of the RF Ministry of Natural 

Resources and Ecology, the proved reserves of NGL 

amounted 80  barrels in Russia as of 1.01.2018 (the 8th place 

in the world) [1], whereas daily production reached 11 mln. 

barrels (14 % of the world production). In 2017 crude oil 

production including NGL amounted 546.7 mln t. In 2018 – 

555.9 mln t. Of total gain more than a half (+5.0 mln t, +13,5 

%) was produced from the new fields with operation periods 

up to 5 years [2]. However, most of the fields providing major 

amount of oil extraction are currently near-depleted, which 

means a significant decline in oil production. 

About 70% of the Russian NGL resource base concentrate 

in 11 unconventional and 179 large multi-horizon formations 

mostly located in the territory of Western-Siberian 

oil-and-gas basin [2]. To minimize the losses connected with 

depletion of large fields and decrease in NGL production, it is 

necessary to start developing NLG hard-to-recover reserves 

in a commercially effective manner.  

At present, 65% of hydrocarbon reserves belong to the 

hard-to-recover class of which 34% are reserves found more 

than 20 years ago but not developed, 26% are reserves 

(С1+С2 class) discovered within recent 20 years [2], 4 % are 
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hard-to recover reserves of developed fields. They are not 

being developed due to lack of proper technologies as well as 

economic unprofitability at present-day pricing terms of the 

world market.  

The goal of this paper is to analyze the effectiveness of tax 

incentives in hard-to-recover oil field development.  

II. MATERIALS AND METHODS 

There are different approaches towards the term 

―hard-to-recover oil reserves‖ in the literature. In this paper 

the authors attempt to accomplish the set tasks based on the 

tax legislation which peculiarities with respect to 

hard-to-recover oil reserves have been considered in works of 

Sharf I.V. [3], [4], Grinkevich L.S. [3], [4] and principal 

trends in government development strategy of oil-and-gas 

industry taking into account their development in works of 

Filimonova I.V. [5], [6]. Let us consider incentives regarding 

oil with specific properties. 

From the standpoint of hydrocarbon resources quality 

there are oils with abnormal physical and chemical 

properties: heavy (with density ρ≥0.88 g/сm³); high-viscosity 

with µ≥35mm²/s; sour; paraffin; tarry; with high (more than 

500 m /t) or low (less than 200 m /t) gas-saturation; with more 

than 5 % of aggressive compounds (hydrogen sulfide, carbon 

dioxide) in free and (or) dissolved gas [7].  

Besides, Besides, oil properties vary owing to historical 

and geological conditions within a region.  According to the 

data of Petroleum Chemistry Institute (Siberian Branch, 

Russian Academy of Science), the types of oil mentioned 

above are conventional for many fields in the world.  

Geological history of Volga-Ural petroleum province has 

conditioned formation of commercial reserves in horizons of 

Devonian, Carbomic, and Perm periods. Oil seepages are 

found in rocks of Riphean-Vendian age.  In this case 

recoverable reserves of heavy oil are estimated as ≥660 mln 

t., which are mainly located in small deposits with reserves of 

≤1 mln. t, but only 7 % and referred to large-size fields. 20 % 

of total production is production of heavy oil [8].  

In Udmurtia there is the largest share of heavy oil among 

all areas of Volga-Ural petroleum industry – 83 %. Physical 

and chemical properties of oils from Udmurtia fields are 

characterized by the following parameters:  

а) density 851-968 kg/m  

b) oil viscosity at 20°С 7.7-5103 mPa-s 

c) sulfur content 1.57-3.22 % 

d) paraffin content 0.5-5.6 % 

e) high-molecular  
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component content: tar 10.7-24.7 %, asphaltene 1.2-5.5 % 

[9]. 

The oil of Bashkortostan Republic is characterized by high 

sulfur content (more than 2% S) and oil viscosity (more than 

30 mPa-s). In terms of density, oil is referred to medium class 

(0.87-0.9 g/сm³; 67 %) and is estimated as heavy (more than 

0.9 g/cm³, 16.8 %). The major part (about 60 %) of 

hard-to-recover oil reserves is concentrated in terrigenious 

rocks, whereas the other part includes complex-structure 

carbonate reservoirs. The actual reserves of high-viscous oil 

(more than 30 mPa-s) amount 59.7 mln t (15.3 %). Nearly 28 

% of oil reserves are located in low-permeable reservoirs 

(less than 0.05 mkm²). Paraffin content that influences oil 

density and viscosity ranges within 1.5-6 %.  

In the Tatarstan Republic bitumens of Perm formations are 

referred to hard-to-recover oil which besides their high 

viscosity are characterized by high concentration of sulfur 

(3.7-7 %), oils (5.8-88.0 %), tars (8.7-57.0 %), asphaltene 

(3.3-61.0 %). Reserves of such oil are estimated as 7-8.7 bln. 

t, 1.5-2 bln of which are possible to recover in the short-term.  

The share of super-viscous oil in developed 

hard-to-recover fields of АВС1+С2 class amounts 21% [10]. 

As for a type of geologic formation, there are oil fields 

referred to Bazhenov, Abalak, Domanic, and Khadumsk pay 

zones according to the tax legislation which are to be 

developed with tax incentives.  

Bazhenov suite is confined by Upper-Jurassic deposits and 

has a rich source, its occurrence area is more than 1 mln km2 

in Western Siberian petroleum province. Administratively, it 

is located within Khanty-Mansi (KMAA) and Eastern and 

Central part of Yamal-Nenets Autonomous Areas, Tomsk 

Oblast. Bazhenov formation is composed of bituminous 

mudstone (a source rock), where organic matter content 

reaches 17 %.  

Khadumsk suite confined by deposits of Lower and Middle 

Oligoсenе is represented in the territories of Pre-Caucasian 

and North Caucasus. Its organic matter content amounts 

about 2 % on average.  

Domanic suite is represented nearly everywhere in the 

Eastern European platform within Timan-Pechora and 

Volga-Ural petroleum basins. The formation is composed of 

argillous carbonaceous rocks of Upper-Devonian age. 

Domanic formation contains about 5 % of organic matter on 

average.  

Recoverable oil reserves of АВС1+С2 class of Bazhenov 

formation registered in the State Balance Sheet amount about 

530 mln. t. [10]. There are oil reserves in more than 70 fields 

in deposits of Bazhenov formation.  

According to Rosneft data, proved oil reserves of 

Khadumsk formation amount only about 11 mln. t. and the 

production is nearly stopped.  

In Domanic deposits around 10 oil fields are discovered 

with total amount of recoverable oil reserves about 27 mln. t. 

[10]. 

On the whole, the given fields have been poorly studied 

yet, therefore, significant build-up of reserves is expected 

with growth of geologic exploration of these formations, 

which are referred to oil source rock from the organic theory 

point of view. 

III. RESULTS 

Development of hard-to-recover oil reserves is encouraged 

by tax incentives. Crude oil recovery from Bazhenov, 

Abalak, Domanic, and Khadumsk productive formations is 

exempt from taxes. Oil of 10 000 mPas viscosity and more is 

produced at 0 % tax rate.  

It is necessary to indicate the state strategy in production of 

oil distinguished by viscosity rate:  

– low viscous (to 10 mPa-s);  

– higher than average viscosity (to 200 mPa-s);  

– high viscous (1000 mPa-s);  

– super-viscous (to 10000 mPa-s);  

– natural bitumen (more than 10000 mPa-s).  

Thus, beginning from 01.04.2007 0 % preferential royalty 

fields (PRF) have been granted for viscous oil produced from 

the sites containing oil of more than 200 mPa-s viscosity (in 

reservoir) [11]. Since 01.01.2015 reduced tax rate of PRF has 

been imposed for the oil production with the Kkan = 0 

coefficient in the PRF tax rate calculation formula. In this 

case a taxpayer may apply a zero rate (paras. 9 p. 1 Art. 342 

RF TC) for super-viscous oil production from the sites 

containing oil of 10000 mPa-s and more viscosity (in 

reservoir) [11]. Thus, in our opinion, such a transformation is 

an example of the RF government’s consistent policy to 

encourage development and implementation of advanced 

technologies and resource-innovative approaches. 

According to the data of the Federal Tax Service of the 

Russian Federation [12], super-viscous oil production is 

increasing. For example, from 2015 to 2017 oil production 

taxable with 0 % tax rate has grown by 220 %, from 

1191 mln. t in 2015 to 3822 mln. t in 2017 (Fig.1). 

 
Fig. 1: Volume of exempt oil production in the RF regions 

 

The question now arises of whether these tax incentives are 

effective. For example, at Ashalchinskoye oil field 

―10-10-10‖ mode is used, the essence of which consists in the 

fact that since 2006 a 0% tax rate is used for super-viscous 

oil, whereas since the mid of 2012 during 10 years a reduced 

tax rate has been used for export tax of 10% of regular one. 

These measures in addition to property tax privilege have 

made the super-viscous oil production commercial [13]. The 

commercial value of the project consists in development and 

implementation of domestic technologies based on three 

couples of dual head horizontal wells,  
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unique in the world practice, as well as simulation of 

operation conditions. It results in increasing super-viscous oil 

production up to 1.6 mln. t/g, providing about 1.2 thous. 

employment opportunities, income build-up of 446 bln. rubs., 

GDP growth of 335 bln. rubs. in related industries. Moreover, 

tax revenues from oil production were estimated at 88 bln. 

rubs. 

Development of super-viscous oil fields is of high-cost 

because of necessity to construct horizontal wells (2.5 times) 

and oilfield facilities (3.5 times) at the initial stage of a field 

life, whereas at mature fields the operating and support costs 

are high and payable within a short time at the appropriate oil 

prices. Low prices have been a cause for freezing the project 

of Mordovo-Karmalskoye field development since 2011.   

In Tomsk Oblast there is a negative trend in the form of 

absolute decrease in oil production from Bazhenov formation 

– from 0.003 mln.t. in 2015 to zero in 2017. It is worth noting 

a growing production in Stavropol Territory from Khadumsk 

formations that has grown from 6 mln. t. to 18 mln. t. over 

three years.  

It should be noted that in other Russian Federation regions 

there is a zero production, particularly in Samara Oblast, 

Perm Krai, the Udmurt Republic, and Mordovia Republic, 

though Domanic formations are common there.   

Thus, the effectiveness of tax incentives in oil production 

from the hard-to-recover fields is obvious. Though it is 

hampered by the price dynamics in the oil world market, 

nevertheless, there are still some issues to be discussed 

IV. DISCUSSION 

However, despite the positive dynamics of oil production 

in the RF regions considered above and effectiveness of 

existing incentive policy, there are some engineering and tax 

problems, which define oil production costs and, 

consequently, competitiveness of the Russian oil companies 

in the world market, which is clearly seen from the 

production dynamics in Tomsk Oblast conditioned by quality 

characteristics of Bazhenov formation: abnormally high 

reservoir pressure and temperature and insignificant 

formation thickness [14] that results in demand for 

thermobaric  conditions both at core recovery in geological 

prospecting and at production, hence, improvement of 

technologies applied in KMAA is rather urgent. 

The production technologies of super-viscous oil and 

natural bitumen are determined by geological conditions, 

physical and chemical properties of reservoir fluid and other 

parameters. The technologies currently used are mining, 

cold, and warm production methods. The first technology is 

used by Lukoil Company at Yaregskoye oil field in the Komi 

Republic which is one of the priorities in the industry, as it is 

expected to increase the production over ten years 4 times 

more due to mining intensification. In 2014 the production 

grew by 18.6% [15]. Cold production methods were 

borrowed from abroad (Canada, Venezuela) and are at the 

development stage. Furthermore, sanctions can significantly 

influence the durability of the stage, since application of the 

technology requires drilling of two horizontal wells and 

solvent injection in stratum which liquifies oil by gravity 

drainage. Technology of thermal treatment was used at 

Ashalchinskoye oil field (Tatarstan). 

Regardless of incentives, oil production from Khadumsk 

formation is not underway due to lack of technologies. Based 

on the international experience in hydrocarbon shale deposit 

development, prospecting, exploration, and development of 

anticipated unconventional hydrocarbon deposits in 

Khadumsk formation, directional and horizontal wells are 

recommended to be drilled. Horizontal drilling provides 

more contact to a reservoir formation than a vertical well. 

Another technological approach to cost-effective 

development of hard-to-recover oil reserves is hydraulic 

fracturing which implies injection of fluid into shale reservoir 

under high pressure to make fractures or cracks in target 

formation. This process enables hydrocarbon inflow from 

shale formation to the well in commercial volumes [16]. 

In spite of prospective resources of Domanic formations, 

the volume of exempt oil production amounts 0 thous. tons 

[12] (Samara Oblast, Perm Krai, the Udmurt Republic, and 

Mordovia Republic), as a few companies have necessary 

technologies of oil development of hard-to-recover fields. 

Thus, the major volume of oil production in Russia with 

zero tax rate includes heavy high viscous oils located in the 

areas of the Komi and Tatarstan Republics as well as 

hard-to-recover reserves of Stavropol Territory (Khadumsk 

formation), Khanty-Mansi Autonomous Area (Abalak, 

Bazhenov formations) oil of Domanic formations in 

Tatarstan. 

At present one can distinguish two relevant trends in 

production technology development of hard-to-recover 

reserves. Firstly, pilot testing of existing technologies to 

adapt them to complicated geologic conditions, secondly, 

development of innovative production technologies.  

The replacement problems related to definite regions have 

contributed to setting up different strategic programmes. For 

example, in the Tatarstan Republic The Strategy for 

Development of Energy Sector of the Tatarstan Republic 

until 2030 was approved [17], which is aimed at maximal 

effective use of fuel and energy resources taking into account 

such characteristics of mineral resource territory as reserves 

depletion of ―easy-to-recover‖ oil and development of new 

production technologies. 

Thanks to the Programme for the Development of 

Reserves of Heavy Oils and Bitumen in the Republic of 

Tatarstan until 2020 and a number of other natural reserves 

development programmes [18], as well as test sites built at 

Mordovo-Karmalskoye and Ashalchinskoye oil fields in 

1978, where the technologies of in-situ combustion were 

tested using thermal gas generator, high-frequency 

electromagnetic field, steam, changes of filtration flows, 

bitumen extraction by means of low-temperature oxidation 

and other technologies [19], it became possible to produce 

1.5-2.0 bln. t. of oil in the short-term. 

―Bazhenov‖ research ground was built in KMAA. The 

programme is intended to be realized in 4 stages for a 

potentially indefinite long period:  
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1) building of a detailed geological-geophysical model of 

Bazhenov and Abalak suites;  

2) development of a well network to test and pilot new 

technologies;  

3) horizontal well drilling;  

4) implementation of new tested technologies. 

Moreover, the add-on income tax came into force. It was 

based on the add-on income tax from oil production and 

applied for a number of fields. In this case calculated 

petroleum revenues are taxable, being reduced by combined 

value of actual and calculated costs for production in this site. 

According to the legislative draft, the calculated cost is 

recognized as calculated export custom duties for oil and gas 

condensate; calculated costs of oil and gas condensate 

transportation. 

The change-over to the add-on income in future is to 

increase commercial viability of field and deposit 

development with hard-to-recover oil and gas reserves, 

which, in its turn, stimulates oil recovery factor and 

contributes to the growth of oil production volume and, as a 

consequence, invites additional investments for petroleum 

industry. 

V. CONCLUSION 

The analysis performed allows for the following 

conclusions. 

1. Growth of oil production in the world and in Russia in 

the long-term is connected with production from the fields 

related to hard-to-recover. The resource potential of 

hard-to-recover oil reserves is huge, but and technological 

breakthrough is required to develop this potential. 

2. The Governmental policy aimed at production 

technology development for hard-to-recover oil reserves is 

realized by means of tax incentives. Their effectiveness is 

supported by the growth of oil production that allows being 

competitive for Russian oil-and-gas companies in the world 

market. 

3. Introduction of add-on income tax is an additional 

impetus for hard-to-recover oil reserve development. 

However, due to high risk of profit reduction to avoid taxes, 

this tax is, in authors’ opinion, a faulty measure in the 

condition of strong dependence of the Russian budget system 

on oil-and-gas income.  

4. Hard-to-recover oil reserve tax incentives do not often 

produce stimulating effect. Moreover, to develop the 

resource potential there is a need for structural 

transformations in petroleum industry, an increasing number 

of innovative companies, and growth of competitiveness.  
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