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 � major international companies and analytical agencies predict 
that the introduction of digital solutions in the oil and gas 
industry will have a significant effect. for example, adoption of 
smart fields allows to improve the recovery factor by 5-10%, 
cut operating costs by 10% and capital expenditures by 50%. 

 � Dissemination of ‘smart’ solutions is likely to seriously impact 
the global oil supply curve by accelerating technological 
progress of the industry. for example, bp in its technology 
outlook 2018 forecasts growth of technically recoverable oil 
reserves worldwide by more than 1 trln bbl by 2050 with an 
average decline in production costs by 30%.

 � growing supply of conventional resources and lower costs 
of htr reserves extraction will affect hydrocarbon prices. 
assuming that one-third of the Bp forecast will have 
materialized by 2035, the break-even price for a marginal 
producer, given the global oil demand at 100 to 115 mbd, will 
be in a $40-50/bbl range by 2035. 

 � as of 2018, russia has more than 40 smart field projects with 
cumulative production of 140 mt, or 27% of the country’s total. 
all russian oil majors highlight digitization as their strategic 
priority.

 � according to our estimates, the growth potential of recoverable 
oil reserves in russia due to industry’s new technology 
solutions stands at 6.8 bln t. this can ramp the oil production 
up to 607 mt by 2035, with due account for economic, financial 
and infrastructural constraints – in the Digital transformation 
scenario. if the current level of digital developments is 
maintained – the status Quo scenario, the potential production 
will amount to approximately 525 mt.

 � If oil prices drop to $40/bbl by 2035, digital transformation 
is likely to offset the loss of 3.2 trln rubles of discounted 
government revenue and boost the upstream sector’s npv by 
3.3 trln rubles in real terms as compared with the optimistic 
scenario of the draft energy strategy of russia up to 2035.

 � to implement the Digital transformation scenario, russian oil 
industry has to invest some 24 trln rubles in real terms from 
2018 to 2035. this requires creating a favorable environment 
for such large-scale outlays, in particular, the government 
incentives.

summAry
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 � the major obstacle to the digital transformation of the 
russian oil upstream is its high dependence on foreign 
technologies amid the existing sanctions. development of 
domestic technologies  is curbed by a variety of system-wide 
problems: insufficient incentives for business investments in 
r&D, underdeveloped capital market, lack of venture capital 
infrastructure, weak competitiveness in the oilfield services 
market, persisting administrative barriers.

 � most of these problems are intrinsic to the domestic economy 
as a whole. that is why russia was only rated 42nd out of 63 
economies in the 2017 Imd world digital competitiveness 
ranking. to stimulate transformation, the government 
launched a Digital economy of the russian Federation program 
in mid-2017. It seeks to fulfill an important function of shaping 
the required environment for digital developments including 
regulation, training, infrastructure, technological groundwork, 
information security.

 � however, this program does not cover specific sides of 
individual sectors. taking into account the role of the oil 
upstream in the generation of budgetary revenues and growth 
of the entire russian economy, it is necessary to set up an 
industry-wide digitization competence center and an action 
plan to eliminate the existing barriers promptly in order to 
maintain the competitive edge of the russian oil sector on the 
global scene.
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in recent years, discussions of global energy trends have increasingly 
been focused on the prospects of higher renewable energy efficiency 
and carbon-neutral economy, while the oil and gas sector technology 
trends are often left uncovered.

Digitization as an integral part of the fourth industrial revolution 
has increasingly been penetrating the oil and gas industry. modern 
solutions in oil e&p (big data, industrial internet of things, robotics 
and artificial intelligence, which are usually combined in one software 
product) will allow to increase competitiveness of hydrocarbon 
resources by reducing the production costs and increasing oil supply.

russia is not immune to this new trend: it has more than 40 smart 
field projects today with aggregate production of 140 mt, or 27% of 
total national production. russian vertically integrated oil companies 
put highlight digitalization as their strategic priority. their interest is 
due to, among other factors, the deteriorating raw materials base 
and their understanding of the need to tap into the potential of Htr 
reserves.

however, there are several barriers hindering the digital 
transformation of the oil industry in russia. these encompass not 
just the need for considerable funding and risks that the impact of 
technology on the volumes and economics of production may not 
match the expectations.

this study is focused on:

 � analyzing the current financial and institutional barriers to 
digital transformation of the oil and gas industry in russia;

 � forecasting russia’s oil production under the current technology 
development environment and in a case the industry’s digital 
potential is fulfilled;

 � and assessment of future economic effects of the oil industry 
digitization both for the state and oil companies.

IntroduCtIon
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the fourth industrial revolution was the main topic of the world 
economic forum meeting in davos back in 2016. since then digital 
technologies – its very basis – have been addressed extensively, and 
today they are a major topic of every economic or industry forum. 
following the unbelievable surges and plunges of the bitcoin price, 
digitization has found itself at the core of a real frenzy that affected 
everyone. amid the media cacophony, it appears challenging to 
understand what the Industry 4.0, or digitalization, is and how it is 
going to impact the oil and gas industry.

If we look back into history, transition to machine manufacturing 
more than 200 years ago has changed the world dramatically by 
creating new industries and accelerating technology development. 
since then, the world has seen four industrial revolutions including 
the highlighted Industry 4.0. the first revolution Industry 1.0 was the 
transition from manual to mechanized labor, development of factory 
production, introduction of steam power. industry 2.0 was marked 
by the creation of mass production and electrification. Industry 3.0 
emerged with the advent of electronics, computers and automation.

the term Industry 4.0 has come into use after the 2011 international 
industrial fair in Hannover. Formally, the fourth industrial revolution 
was one of the ten priorities of the state High-tech strategy for 2020 
germany. Industry 4.0 is the transition to a fully automated digital 
manufacturing process managed by intelligent systems in real time 
that constantly interact with external environment not limited to the 
organizational boundaries of a single business, with a prospect of 
integration into the global industrial internet of things (Iot). while 
Industry 3.0 was about fragmentary automation of some production 
stages, the fourth revolution, in fact, assumes an online-managed 
enterprise. some of the technologies that underlie Industry 4.0 have 
begun to develop and come on-stream in early 2000s.

actually, we are reaping the benefits of digitization already as the 
digital companies have changed the way conventional industries look 
or created the new ones: 

uber acted as an aggregator and transformed the taxi market. In 
the us alone, the company served about 40 million rides a month in 
2017, or 77% of the passenger transport market.

amazon founded the e-commerce industry. starting with selling 
books online, the company has become one of the world’s largest 
retailers with revenues of $178 bln in 2017.

whatsapp changed the mobile communications market: a cellular 
network is no more needed to make calls and send text messages, 
instead you only need the internet access. according to the company, 

MILEstOnEs Of 
tEchnOLOGy PROGREss

Industry 4.0: new 
teChnologIes for 

a new world
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the number of whatsapp active users totaled 1.5 bln in 2017, or 20% 
of the earth’s population.

industry keeps pace, too: general electric calls itself a digital 
company, while siemens declares digitization its priority strategic 
target. stakeholders of this new technology sector are positively 
received by the investment community. while only apple and 
microsoft represented the digital industry among the top five most 
expensive companies of the world in 2006-2011, now all the first 
positions belong to this sector (figure 1).

 

* as of 13 June 2018

Source: Reuters, VYGON Consulting

Figure 1. Top five largest companies by market capitalization in 2006, 2011 and 2018, in $ bln
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the oil and gas industry is often and unfairly perceived as very 
conservative, though the exploration and production segment has 
always kept abreast with technological advances. for instance, 
new electronics and It products capable of solving difficult tasks led 
to a technology boom in the upstream industry from the 1970s to 
the 2010s: new methods of enhanced oil recovery were developed, 
simulation and data interpretation tools were added in exploration 
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and so on. raw materials base deterioration that was progressing 
since the 1990s worldwide due to depletion of some of the biggest 
fields was one of the incentives that urged the upstream industry 
to promote technology (figure 2). while the world reserves rose by 
60% from the 1980s to the 1990s, the growth amounted to mere 4% 
from the 1990s to the 2000s.

Source: VYGON Consulting

Figure 2. Evolution of borehole drilling technologies 
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despite losing top positions among the most valuable companies 
of the world, energy giants actively implement the Industry 4.0 
technologies. the pioneers are bp and shell that have been 
promoting this segment since the early 2000s. today, all oil and gas 
majors adopted digitization in their strategies for the development 
of business segments as they actively cooperate with It companies 
and set up in-house competence centers. this is due to the fact that 
in prospect digital solutions will allow to significantly boost crude 
production and efficiency.

key Industry 4.0 technology segments in the oil and gas upstream 
sector are:

 � Big Data – tools and methods for the organization, storage, 
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processing, and computing huge arrays of data (more than 
1015 bytes). this also includes areas such as machine learning 
and artificial intelligence.

 � industrial internet of things – an integrated system of computer 
networks and interconnected physical objects (things) with 
embedded sensors and software for the collection and 
exchange of data, with possible remote monitoring and control 
in automated modes.

 � robots (incl. drones) that allow to automate processes, perform 
hazardous work as well as visual or tactile examination of hard-
to-reach objects, such as subsea wells (or subsea equipment).

 � digital twins (incl. visualization) – a model of fields, wells, 
equipment or infrastructure elements which enables the 
operator to test and predict the effects of using various options/
solutions, as well as visualize the results in a user-friendly 
format.

 � smart materials (incl. nanocoatings and smart fluids) – a 
class of materials varying in their physical state that can 
retain or acquire desired physical and chemical properties 
under changing external conditions, even in the most extreme 
environments.

 � 3D-printing used in upstream operations for prototyping 
development projects and field construction plans, as well as 
for creating new equipment components such as sensors and 
controllers, pumps and other oversized equipment.

 � distributed ledger technology (blockchain) is a decentralized 
public application which allows record-keeping and provides a 
high level of system security.

these technology capabilities are often combined. for example, 
an average oilfield with the internet of things (iot) generates 
approximately 15 * 1015 bytes of information a year. therefore, the 
Internet of things uses big data tools and techniques to collect, store 
and process such amounts of information.

another related technology is visualization allowing to present 
information from sensors in a readable form. robots are equipped 
with sensors and controllers (included in the iot), while data they 
generate is collected, stored and processed with the help of Big Data 
solutions. If the site is equipped with the Iot, digital twins can be used 
to track the current condition of the asset and predict its dynamic 
changes in real time.
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all the above-described technologies are in demand in the upstream 
segment. Big Data, the iot and Digital twins are among the most 
promising in terms of potential benefits. these solutions are often 
combined within a single product commonly referred to as a ‘digital/
smart/intelligent’ oilfield/well/facility (figure 3). 

 

Source: VYGON Consulting

Figure 3. Industry 4.0 technologies used in the oil upstream sector
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smart fields became possible due to the following two factors. 
On the one hand, the past decade saw an active development of 
remote control technologies for wells. On the other hand, the new 
It-solutions brought increased accuracy of geology & hydrodynamics 
simulation and better efficiency in assessing the asset track record. 
smart field is exactly the result of merging these two areas. as of 
today, there are quite a lot of various products for creating smart 
fields and promoting intelligent wells to boost the recovery factor by 
5-10% and reduce costs (see table 1).

 
table 1.  
efficiency of various smart field technologies

Developer technology
effect on reserves /

recovery
effect on

economics

shell smart Field
orf до +10% 
grf до +5%

downtime -10% 
costs -20%

chevron i-field
orf +6% 

production +8%
–

BP Field of the future production +1–2% –

Petoro smart Operations – capex -50%

statoil integrated Operations production +20% –

halliburton real time Operations – capex -20%

source: corporate reports, VygOn Consulting

 
along with smart fields, the application of the Iot and big data are in 
high demand to optimize the existing well operations or new drilling 
projects. for example, seven lakes technologies developed the field 
data-gathering workflow (fdg) technology that performs real-time 
field data interpretation. field personnel are equipped with mobile 
gadgets that display the results of analysis of data received from 
Iot-sensors installed on the wellhead and borehole equipment. this 
allows them to respond quickly to any changes in well and reservoir 
conditions. according to the product developer, a company producing 
50,000 boed at $45/bbl and using the fdg can increase its production 
by 2%.

on average, a large fdg client was able to cut well pump downtimes 
by 50% and extraction losses from 5% to 2.5%, which provided extra 
earnings of at least $100 mln.
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chevron applies aI to identify the most efficient places to drill new 
wells (sweet spots) in california based on the analysis of historic data 
for boreholes across the region. this allowed the company to increase 
its production by 30%. other important areas of digital solutions 
application include exploration and data interpretation. It is precisely 
at this stage where an oil and gas company faces the highest risks, 
and, therefore, higher efficiency of exploration and data evaluation 
may not only provide a positive effect to the segment, but also entail 
a reassessment of the level of risk and acceptable rates of return for 
the entire oil and gas production sector.

we can mention successful examples of effective uses of digital 
solutions in this regard. for instance, lukoil-engineering’s affiliated 
company volgogradnIpImorneft applied neural networks to refine 
simulated models of the zapadno-sarmatskoye oilfield and kuvykin 
oilfield. as a result, accuracy in predicting the location of productive 
reservoirs amounted to 0.3 m. as offshore operation costs may exceed 
hundreds of millions of dollars, this approach allows companies to 
reduce dry well risks. 

 

 

these examples show that digital technologies can bring about 
considerable potential benefits to the industry. for instance, bp, 
a pioneer company in the introduction of intelligent solutions, 
estimated the effects of digitalization as a 2 to 4% increase in its 
operating profits.

it is crucial to understand that the industry digitalization is not just 
about improving operational efficiency by cutting costs, but also 
about higher output due to the opportunity to bring more oil reserves 
into development by mitigating hydrocarbon exploration risks. 
international analytical and consulting agencies also predict that 
active implementation of intelligent solutions will have a significant 
impact on the oil upstream segment. here are some examples:

 � bp technology outlook, 2015: data interpretation technology 
will increase production by 10% and cut costs by 4%, while the 
effect of other digital technologies will be +4% to production 
and -13% to extraction costs. hydrocarbon marginal reserves 
may grow by 35% to 4.8 trln boe by 2050, while total production 
costs will drop by 25%.

 � digital transformation Initiative, accenture/world economic 

IntERnAtIOnAL 
AssEssMEnt Of 

POtEntIAL EffEcts
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forum (davos), 2016: oil industry to win $220 bln from 
automation of processes and $425 bln due to application 
of new technologies in data assessment, simulation and 
forecasting.

 � Idc futurescape: worldwide oil and gas predictions, 2017: 
40% of oil and gas companies by 2019 and 80% by 2020 to 
apply digital technologies in their business, thus enabling a 
10–50% rise in efficiency.

 � Bp technology Outlook, 2018: promotion of all technologies 
will increase current recoverable hydrocarbon reserves by 
30% to 7.3 bln boe by 2050, while total production costs will 
go down by 30%.

In fact, the projected benefits of implementing digital solutions 
can only be achieved if an integrated approach to the development 
and adoption of such technologies is applied, but not in case of 
isolated instances. moreover, it is necessary to start investing in the 
implementation and development of smart technologies right now 
in order to reach the desired level by 2035-2050. although the oil 
and gas industry is currently well behind the transformation leaders 
such as banks, telecom and It companies in terms of volume of 
investments in digital solutions, substantial level of activity exists. 
according to the consulting company CB insight, the volume of 
startup financing transactions made by the world’s largest oil and gas 
companies  peaked in 2016-2017 despite lower oil prices (figure 4). 

Source: CB Insights, VYGON Consulting

Figure 4. Number of startup financing transactions made by largest oil and gas companies
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notably, the second-biggest area in terms of volumes is operating 
efficiency, which includes digital technologies (big data, analytics, 
Internet of things). the choice of venture investment focus by oil and 
gas majors depends on the company’s development strategy. For 
example, bp and total consider increasing the share of renewable 
energy in their portfolio as a priority, so green technologies account 
for over 70% of their total investments. 

table 2.  
structure of venture transactions in 2008–2018 and examples of largest oil-and-gas companies

Company
number of transactions 

and their structure
in 2008–2018

examples of transactions 
by digital solutions areas

Companies Financing

chevron

69%

26%6%

54 

maana (analytics) $28 mln

lux assure (sensors) $2,4 mln

BP 13%

70%

17%

46 Beyond limits (analytics) $20 mln

total 19%
77%

4%

43 sigfox (Iot) $160 mln

shell

32%

45%

24%

38 maana (analytics) $28 mln

saudi 
Aramco

70%

18%12%

33

maana (analytics) $28 mln

Foghorn systems (iot) $30 mln

Green technology Operating efficiencyOther areas

source: CB insights, VygOn Consulting
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In 2017, total acquired a stake in eren groupe, operator of solar 
and wind assets, for $285 mln (the company is valued at $1.2 bln). 
bp invested around $200 mln in lightsource, renewable and smart 
energy solutions developer (see table 2).

chevron has been developing shale deposits in the u.s. very actively, 
and is by contrast focused on finding solutions to improve the efficiency 
of its existing assets (a 70% share in the portfolio). shell, though it has 
published recently a future world economy decarbonizing scenario, 
prefers to diversify its venture investments (table 2).

 

to assess how exactly digital transformation will affect the oil 
industry, we must properly understand what smart solutions are. 
for simplicity, we distinguish between the production technologies, 
i.e. those that are directly used to conduct exploration, extraction, 
treatment and transportation of crude oil (e.g. seismic surveys, 
drilling, completion, gathering, etc.), and the digital ones the bulk 
of which are It-solutions. exploration and production operations 
would not cease without them, but they can significantly improve 
the efficiency of workflow, i.e. provide technical support. therefore, 
it appears improper to consider the effect of digitalization without 
assessing the prospects for overall technological progress of the 
industry. It is important that its impacts will affect various areas:

1. r&d/commercial testing costs and time expenditure will be 
reduced thanks to higher data application efficiency, and thus, 
more accurate simulation and forecasting. an indirect impact 
will also come from increased industry-wide competition and 
higher efficiency.

2. higher technology efficiency will be evident at the stages of 
industrial introduction and commercialization. Data analysis 
and advanced prediction tools secure optimum operation 
modes for equipment, this in turn results in better efficiency. 
For instance, Baker Hughes declared that advanced analytics 
would make it possible to double mature wells productivity.

3. breakthrough technologies will be incentivized. digital 
solutions in essence are ‘breakthrough’ technologies. 
Besides, higher competition will prevail in the renovated 

hOW DIGItALIZAtIOn 
IMPActs thE OIL MARKEt
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industry, thus securing continuous growth in productive 
efficiency, hence the search for new solutions. It takes 20 and 
more years on average to commercialize a new technology in 
the upstream segment (figure 5). digital solutions may cut 
this time significantly.

* Measurement while Drilling

Source: McKinsey, VYGON Consulting

Figure 5. Time required for commercialization of E&P technologies, years
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the combination of emerging digital products and production 
solutions will significantly impact oil supply through a higher 
recovery factor as technologies improve. according to the 2013 iea 
resources to reserves report, conventional onshore and offshore 
(continental shelf) oil resource potential  are estimated at 2.7 trln bbl, 
while another 3.2 trln bbl are the prospective resources of various 
categories of non-conventional oil (tight oil, oil shale, oil sands, highly 
viscous oil etc.). 

more efficient technologies employing digital solutions will bring some 
of these resources into development. the main effect will be seen at 
existing onshore projects and non-conventional hydrocarbons, as 
these have the greatest potential. 
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another consequence of digital transformation: higher operating 
efficiency will lower the cost of greenfield production. most 
development cost savings will take place at those sites where 
new expensive technologies (deepwater continental shelf, tight 
formations) are being introduced on a wide scale, which means that 
smart solutions will produce a more substantial effect due to the 
high base level. 

 

Source: BP, VYGON Consulting

Figure 6. Cost curve of technically recoverable oil reserves in 2050
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consequently, the cost curve for technically recoverable oil reserves 
must be moving to the right (volume of technically recoverable 
reserves) and down (cost reduction). in its updated technology 
outlook 2018, bp predicts the growth in technically recoverable oil 
reserves of more than 1 trln bbl by 2050 and average production cost 
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reduction of 30%. consequences of this change may be enormous 
for the industry. a question arises if it is reasonable to invest in the 
costly projects since they can hardly compete with the growing supply 
of cheap conventional oil (Figure 6).

technically recoverable and economically recoverable hydrocarbon 
reserves vary considerably. for example, according to bp, technically 
recoverable oil reserves amounted to 2.6 trln bbl in 2016, while global 
proven i.e. cost-effective reserves totaled 1.7 trln bbl, or 65%.

in its technology Outlook, Bp estimates an average cost level for 
development of each reserve category under consideration, whereas 
this indicator may greatly vary within the same specific group of 
assets. for example, according to wood mackenzie, the range of 
breakeven oil prices is as follows:

 � opec (onshore) from 5 to 55 $/bbl;

 � shallow shelf from 15 to 80 $/bbl;

 � oil sands from 10 to 65 $/bbl;

 � us tight oil from 35 to 90 $/bbl.

if even a certain part of Bp’s projections with respect to cost reductions 
and recoverable reserves growth come true, it may severely affect 
the global oil supply curve. for example, if we assume that 30% of 
the growth in technically recoverable reserves expected by bp and 
30% of the projected cost reductions materialize by 2030-2035, the 
breakeven point for a marginal producer with the global oil demand 
at 100-115 mbd will be in the range of 40-50 $/bbl by 2035. under 
this scenario, it will appear unprofitable to develop some high cost 
projects despite the costs reduction.

most of the existing forecasts by major international agencies do 
not assume that the oil price will fall below $35/bbl in the long 
term. the most pessimistic projection is given by the us energy 
Information agency (eIa), $36/ in 2030. as the prerequisite, the eIa 
highlights the worsening of global economic activity rather than 
the technological progress. new solutions are considered by the 
international energy agency (low oil price scenario) and the eia (high 
oil and gas resource and technology scenario). they suggest that 
the development of production technologies, including digitization 
(Iea), will increase recoverable reserves and reduce the cost of their 
development (figure 7). a conservative forecast is presented by the 
world bank which expects the oil price at $58/bbl by 2030, however, 
the assumptions for this projection are not revealed.
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Source: World Bank, IEA, Cedigaz, EIA, OPEC, ЕС, VYGON Consulting

Figure 7. Oil price forecasts in real terms by 2030 by major international and national agencies, $/bbl
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all of these forecasts are one-sided in that they only follow the 
changing trends in the oil market. for example, the 2007 eIa’s 
base projection assumed that the oil price would go from $68 down 
to $49/bbl in 2014, and subsequently, grow to $59/bbl by 2030. In 
2008, they kept the same trend in their assumptions but made the 
numbers higher: prices were to drop to around $70/bbl in 2015, and 
then steadily grow to $113/bbl by 2030. when oil prices collapsed 
in late 2008, the authors adjusted their forecast: the oil price would 
rise from $59 in 2009 to $70/bbl in 2010, and then to $95/bbl in 2015 
and $133 in 2035, and so on with every projected year. In addition, 
international agencies consider any new trends in price scenarios 
with caution. 

therefore, we examine the following two oil price scenarios to make 
estimates under this study: status Quo and Digital transformation 
(table 3). the former corresponds to the world bank’s conservative 
forecast and suggests that the current pace of technological 
development in the oil and gas industry will be maintained. oil 
demand will be rising at a slower rate thanks to higher consumption 
efficiency. development costs will be falling slowly, while the recovery 
factor of unconventional resources, on the contrary, will be on the 
rise. as a result of the impact of these two factors, oil prices in real 
terms will remain stable.
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Digital transformation scenario assumes that new solutions prove 
their efficiency and  digital transformation of the industry will occur 
at an accelerated pace faced with slackening demand. as a result, 
supply of cheap conventional and unconventional resources will 
increase significantly. the oil price under this scenario over the next 
five years would be consistent with that specified in the status Quo 
scenario, and afterwards will start to slowly decline reaching $40/ bbl 
by 2035.

table 3.  
oil price scenarios, $/bbl

2016 2017 2020 2025 2030 2035

status quo 45,7 55,9 59,3 58,6 57,7 57,12

Digital 
transformation 45,7 55,9 59,3 53,9 46,4 40,0

change 0% 0% 0% -8% -20% -30%

source: world bank, vygon consulting

 

1. the oil upstream sector has always been abreast with 
scientific and technological advances by implementing 
modern solutions. elements of Industry 4.0 were first applied 
by the most advanced companies back in the 2000s.

2. various digital technologies are often merged into a single 
solution. the most prominent example is the smart field 
containing elements of the internet of things (iot), Big Data, 
digital twins, etc.

3. almost every major producing and oilfield service company 
has its own smart fields/wells. Introducing such solutions 
translates into potential 5-10% growth of the recovery factor, 
10% reduction in operating costs and 50% decline in capital 
expenditures. 

chAPtER cOncLusIOns
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4. International analytical agencies predict a significant effect 
from digital transformation of the industry with costs down 
by 5-30% and production up by 2-8%. In monetary terms, 
according to accenture, the oil industry is likely to win $220 
bln from automation of operations and $425 bln thanks to 
applying new technologies in data analysis, modeling and 
prediction.

5. according to industry surveys, the companies have a strong 
interest in implementing digital solutions in their business 
processes and actively invest in technology startups in this 
area: major companies alone concluded 32 deals in 2016-
2017.

6. digital products may not be used for oil extraction directly 
but they are an important factor accelerating technological 
development of the industry through shorter r&D and pilot 
testing work, changing learning curves and stimulating the 
emergence of breakthrough technologies in a new highly 
competitive industry.

7. In Industry 4.0, the cost curve of technically recoverable oil 
reserves must change by moving to the right (volume of 
technically recoverable reserves) and down (cost reductions). 
in its updated technology Outlook 2018, Bp predicts a growth 
in technically recoverable oil reserves by more than 1 trln bbl 
by 2050 and average reduction of costs by 30%.

8. even with the materialization of only one third of the industry 
digital transformation forecasts, the breakeven point for 
a marginal producer with the oil demand at 100–115 mbd will 
be in the 40–50 $/bbl range by 2035. 
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Digital solutions in the russian oil and gas industry began to be 
applied when shell and Bp, pioneers of digital innovations, arrived to 
russia. the initial project aimed at equipping all wells with remote 
monitoring and control systems, smart oilfields, was implemented 
on the salym group of fields in 2008. after ten years, there are about 
40 digital projects in russia, of which five are gas-field projects. 
together they produce 140 mt, or 27% of total russia’s oil production 
(Figure 8). 

as elsewhere in the world, all the existing russian offshore projects 
are intelligent (Kravtsovskoye, Korchagin, Filanovsky, sakhalin psas). 
the key oilfields under development in traditional production regions 
(priobskoye, samotlor, tevlinsko-russkinskoe, romashkinskoe) 
and major greenfields (vankorskoye, novoportovskoye) have also 
become priority assets for digital solutions.

Industry 4.0 elements are employed in other production projects, 
too. so-called tail assets serve as proving grounds for smart fields 
technologies, where digital solutions help increase the efficiency of 
pilot testing of new production technologies. for example, lukoil 
(ritek) and rosneft have chosen depleted deposits of southern russia 
to try such solutions (anastasievsko-troitskoye, novodmitrievskoye, 
antipovsko-balykleyskoe oilfields).

before the end of 2017, ritek planned to build the integrated models 
for the pamyatno-sasovskoye, novo-Dmitrovskoye (Volgograd 
oblast), aksenovskoye fields (samara oblast). gazprom neft is going 
to apply digital solutions on the palianovsky test-ground designed to 
try out bazhenov formation development techniques. In 2018, lukoil 
plans to create an integrated model of its best known bazhenov 
testing project, sredne-nazymskoye field.

russia’s leaders in digital solutions in oil production (about 45–
53%) and reserves (about 30%) are gazpromneft and tatneft. 
rosneft lags behind a little as some of its intelligent oil projects, 
such as yurubcheno-tohomskoye, have not yet been commissioned 
commercially. 

DIGItIZAtIOn As A PRIORIty 
fOR thE cOMPAnIEs

russIA’s dIgItAl 
oIl: Plans, 

PotentIal, effects
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Source: corporate reports, VYGON Consulting

Figure 8. Digital oilfields in Russia as of early 2016
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Besides, the issue of terminology remains open – which assets 
should be considered intelligent. a basic workflow automation 
system is a common thing in place in most major russian companies. 
However, manual data entry and manual control are so far prevalent, 
while digitization is a more complex phenomenon. firstly, it involves 
minimizing manual data collection and analysis. secondly, it is 
imperative to set up a unified workflow management system across 
the company or unit, and not just on a single field or a group of 
workflows (e.g., oil treatment). thirdly, new advanced technologies 
should be introduced, i.e. those elements that comprise Industry 4.0.

in terms of digital maturity, the russian companies for the most part 
are slightly lagging behind their major international counterparts. 
for example, rosneft estimates the current level of digital solutions 
in its e&p segment as low, referring most of its implemented digital 
solutions to primary stages: concept, appraisal, feasibility study1 
(table 4). 

see the papers of 3rd e&p technology conference of rosneft, october 2017: section 
“Informatization”; rosneft – Information technologies – http://techneft.ru/ (chapter conference 
papers)

http://techneft.ru/
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lukoil finds itself at the same stage. still, the lag is not critical so far. 
the most advanced in terms of digital transformation international 
e&p companies are implementing their pilot projects. gazprom neft 
and tatneft are at the same stage in russia. 

all major companies are aware of the importance of digital 
transformation and its potential benefit for the industry. to keep up 
their edge amid increasing competition in the global energy markets, 
they also pinpoint smart technologies as one of the key areas in their 
strategies and invest in their implementation. 

table 4.  
maturity of ‘breakthrough’ digital solutions pursued by rosneft in 2017 and 2020 
(according to rosneft plans)

projects 2017 2020

cAVGI*

feasibility study approved

industrial replication

Digital shelf

Industrial internet

Integrated oilfield model feasibility appraisal done

Predictive MRO** for upstream objects

Concept approved
Robot-based applications in operations

pilot project launch and 
implementationDigital worker

Digital workspace

Remote control centers scenario prepared pilot project’s feasibility 
study approved

*** CaVgi = digital center for analysis and visualization of geologic information
*** mrO = maintenance, repairs and operations
 
source: rosneft,vygon consulting
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Rosneft 

the company positioned digitization as one of the key areas in its 
development strategy rosneft-2022. It will allow rosneft to lower 
unit operating costs by 2-3% per annum; reduce drilling times by 
5%, increase workover efficiency by 20% and replace at least 100% 
of extracted hydrocarbon liquids by the end of the projected period. 
as a result, rosneft would be able to hit its record oil production of 
250 mt/year by 2022.

 
Gazprom Neft

gazprom neft added digital solutions (electronic asset development, 
eaD) in their technology strategy as one of the main priorities on par 
with drilling technologies and development of Htr reserves. eaD 
covers all major areas of upstream operations from exploration to 
field construction. this program, covering about 30 projects, was 
launched in 2012.

 
Tatneft

the introduction of smart field technologies at the romashkinskoye 
field showed that despite the high depletion rate of the asset it was 
possible to improve production by 0.5-2% a year. this provides 
sizeable benefits to the company which has a resource base that 
has already been exhausted to a great degree.

In 2015, tatneft set up a business service center (bsc) with basic 
functions to provide workflow maintenance and technical support. 
since 2016, the company launched a simulation center to support 
optimal design modeling in exploration and development of 
geological assets. as a result, all new wells are now supplied with 
models to estimate their future performance that allow well operation 
optimization, calculation of development options, identification 
of residual oil reserves. by 2020, it is planned to equip all major 
commercial assets of tatneft with digital twins.
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Lukoil

lukoil has estimated the economic gain of the two-year testing of 
pilot digital projects at its fields at more than 3.5 bln rubles. therefore, 
the company, that is facing a substantial decline in production at its 
western siberian assets, intends to devote considerable attention 
to digital solutions. currently the digital lukoil 4.0 It strategy is in 
development. according to company management, it encompasses 
such programs as digital twins, digital personnel, robotics, digital 
ecosystem.

in addition to the reasons discussed above, russian companies are 
interested in digitization due to significant changes that have taken 
place in the oil production structure in russia over the last decade. 
major existing assets in traditional regions have been depleting, and 
therefore, the time has come to actively develop the underexplored 
territories, small oilfields and hard-to-recover reserves that have 
been granted considerable tax reliefs to improve their profitability. 
In 2017, the share of field categories with preferential tax treatment 
reached 44% in the total oil production, and it will only keep increasing.

russia has a huge resource base, which will allow it to keep the leading 
position in the world oil market with technological development. its 
structure consists of remaining recoverable reserves, prospective 
and forecast resources (figure 9).

remaining technically recoverable oil reserves (ab1b2 + c1c2) total 
about 30 bln t whereas hard-to-recover reserves (htr) account for 
27% of the total. another 19% of the total are the reserves of fields 
under exploration, c1 + c2. since commercial development is not yet 
underway in their case, there is a high probability that the volume of 
recoverable reserves will be subject to revision in the future due to 
technological and geological risks. large new projects both onshore 
and offshore, which are typically launched as smart fields, account 
for 11%.

prospective oil resources (d0) of russia constitute about 13 bln t, 
while forecast resources (d1, d2) total 46 bln t according to the latest 
evaluation (2015).

REsOuRcE POtEntIAL Of 
nEW tEchnOLOGIEs
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Source: Russian Ministry of Natural Resources, VYGON Consulting

Figure 9. Structure of oil reserves and prospective resources in Russia, bln t
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digital transformation will affect each category of reserves and 
resources to varying degrees. If we grade the potential effect, the 
least impact will be observed at new large projects, both on- and 
offshore. most of them are launched as smart fields, so the impact 
of digital technologies has already been taken into account and is 
reduced to matching the planned levels of production.

the effect for htr reserves depends on the availability of existing 
industrial technologies for the development of various assets. there 
are solutions to develop low-permeable reservoirs, the tyumen suite 
and high-viscosity oil that have already been tested and applied in 
the Us (Bakken tight oil, permian, etc.) and Canada (oil sands). it is 
necessary to adapt them for the russian context. digital technology 
will accelerate the process of adapting such techniques and reduce 
their costs. 

as a result, this is going to raise the design recovery factor for such 
assets from the current 25-30% up to the russia’s average of 36% 
(figure 10), while the rate of recovery from the initial recoverable 
reserves will catch up with the russian average (3-3.5%) from the 
present level of 1.0-1.5%. for shale formations (bazhenov, domanic 
and Hadum), there are no commercial development technologies 
available neither in russia, nor elsewhere in the world. the recovery 
factor for such assets is currently less than 2%, and it is hardly possible 
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to achieve the design production volumes given the current recovery 
rate. Digital solutions in this case will encourage the development of 
production technologies. 

 

Source: FBU GKZ, VYGON Consulting

Figure10. Design and current technology oil recovery factor for various oil reserve categories in Russia
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digital technologies make it possible to increase the accuracy of 
modeling and prediction, this leading to a higher ratio of confirmed 
commercially recoverable reserves. this is critical for the explored 
oilfields where the average reserve confirmation currently stands at 
50% for c1+c2 and less than 30% for assets where drilling has not 
been commenced – d0, d1l, d1, d2. 

as a result, due to a higher design recovery rate and confirmation 
ratio, digital transformation of the industry may bring about the 
potential extra gains for ab1 recoverable oil reserves in russia of 
up to 7 bln t with htr reserves accounting for 40% (figure 11).
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Source: VYGON Consulting

Figure 11. Extra gain in recoverable oil reserves by category due to digital transformation
of the upstream sector
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Impact of digitalization on drilled reserves will chiefly occur through 
reduced downtime and lower costs. International examples show 
that such solutions can increase the well flow rate by 2% and reduce 
losses during extraction from 5% to 2.5%. digital technologies that 
improve production profitability will also draw into development some 
of the currently undeveloped deposits at active fields idling due to their 
economic inexpediency. thus, technology development is likely to slow 
down the pace of production decline at existing assets. 

 
 

Digital transformation of the oil industry is still at an early stage, 
therefore, its actual impact on the sector can differ a lot from what 
was predicted – both upwards and downwards. however, there are 
some key technological trends that have already been identified and 
they allow us to develop relevant oil production scenarios.

we compared projected volumes of crude oil production in russia under 
the four scenarios:

 � minimum scenario assumes implementing digital solutions 
for a small number of large projects, while half of undeveloped 
reserves in russia will remain unprofitable.

PRODuctIOn POtEntIAL 
AnD EcOnOMIc EffEcts
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 � status Quo assumes that the current level of digital 
development in the upstream sector is likely to persist.

 � maximum potential implies digital transformation of the 
industry with no financial or infrastructural constraints.

 � digital transformation takes account of possible constraints.

the major difference – between the minimum and maximum scenarios – 
amounts to 284 mt (figure 12). about 70% of this difference comes from 
Htr reserves and a higher recovery factor. Digital transformation will 
secure a similar effect worldwide: conventional reserves and cheaper 
htr reserves would displace any marginal volumes off the market.

Source: VYGON Consulting

Figure 12. Scenarios of oil production in 2035, mt
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Under the Digital transformation scenario, oil production in russia may 
peak at around 720 mt by 2035. but what portion of this technology 
potential can actually be added? this depends on a number of factors: 
specific features of each individual asset, regulatory framework, 
available infrastructure in a certain region and financial resources of 
the companies.
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transportation infrastructure is a substantial constraint to the 
implementation of the maximum scenario. transneft has greatly 
expanded the capacity of the russian oil pipeline system over the past 10 
years. this allowed it to waive the use of transit ways via foreign seaports 
and maintain an acceptable level of export pipeline base-load at 75-80% 
in the past four years. new expansions are planned up to 2020 that 
will allow pumping up to 80 mt of additional oil. thus, there will be no 
problems with free export capacity in the basic technological scenario. 
however, if volumes increase substantially after 2025, it construction of 
new pipelines will be required and that would limit the implementation 
of the maximum technological potential of upstream production (figure 
13). certain problems with the sales of such substantial incremental 
volumes in the world markets may also arise.

* With domestic crude oil and NGL refining and transit at the 2017 level

Source: VYGON Consulting

Рис. 13. Changes in Transnest free export capacity under the Digital Transformation scenario*, mt
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with infrastructure constraints in mind, the digital transformation 
scenario assumes that oil production in russia will grow to 607 mt by 
2035 (figure 14), while the technologically possible potential would 
be around 720 mt.
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Key assumptions of this scenario:

 � oil prices drop to $50-40/bbl due to the global adoption of 
digital technologies will be offset for the companies by ruble 
devaluation, so under the current tax environment, with a view 
to potential drilling cost reductions by 10-15%, the share of 
commercially viable htr reserves and additionally explored 
assets would rise to 70-80%. 

 � Infrastructure constraints will be a significant factor: the 
companies will give priority to development in mature regions, 
while exploration projects in new provinces will be considered 
as secondary assets.

 � only half of the potential 5-7% growth in recovery factor will be 
due to viable reserves by 2035, since most of the eor methods 
and additional drilling would still be uneconomic without tax 
reliefs.

 � base production will keep falling to achieve 5% per annum by 
2030–2035.

 � Due to promotion of domestic technologies and their active 
testing at the currently established proving grounds, production 
from bazhenov and domanic formations is expected to rise 
after 2030.

 � efficiency gains in reserve confirmation through more accurate 
modeling and prediction will allow to extract more than 60 mt 
of oil from fields currently in exploration and about 45 mt from 
new discoveries by 2035.



June 2018          

VYGON Consulting 33

Digital Upstream: Industry Upgrade

Source: VYGON Consulting

Figure 14. Oil production forecast under the Digital Transformation scenario (excl. NGL), mt
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in terms of digitization impacts, the market participants are interested 
in monetary benefits they would gain rather than potential oil production 
under various technology scenarios. these include tax revenues for 
the state and free cash flows for the industry. 

under the existing tax framework, discounted income of the state from 
oil production is mainly made up of met and export duty proceeds2. 
taking into account how these taxes are calculated, the amount of the 
discounted income of the state strongly depends on crude oil price 
fluctuations. the formulas are configured so that when prices are 
high the state receives a greater share in form of taxes, therefore, any 
possible decline in oil prices induced by global digital transformation 
would reduce revenues by 18%, or 9.4 trln rubles in real terms over 
2018-2035 (figure 15). 

setting aside the discounting effect, the revenue shortfall will be 
about 30%. In the digital transformation scenario, major oil price 
declines begin from 2025, but the impact will be even greater if the 
prices drop earlier. higher oil production will offset 35%, or 3 trln 
rubles of the shortfall in the real government income under the digital 
transformation scenario (figure 15).

2  after the tax maneuver is complete – only of met.
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** 10% real ruble discounting rate
** Drast of 01.02.2017

Source: VYGON Consulting

Figure 15. Factor analysis of cumulative discounted state income =(DSI)* in real terms over 2018-2035,
trln rubles
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DSI under Energy Strategy 2035** 52

 
digitization effect on the industry economics will be more pronounced, 
although oil price decline from $100/bbl with the same volumes will 
also have a negative effect, -19%, or 2.4 trln rubles in real terms of 
the total net present value (npV) of the industry. 

a significant economic benefit for the industry will be secured due 
to lower operating and capital costs in the Digital transformation 
scenario. this will allow the companies to get additional 2.2 trln 
rubles of npv and fully compensate all revenue shortfalls caused 
by lower oil prices in 2018-2035 (figure 16).
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** 10% real ruble discounting rate
** Drast of 01.02.2017

Source: VYGON Consulting

Figure 16. Factor analysis of the oil-and-gas industry’s net present value (NPV)* in real terms
over 2018-2035, trln rubles
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overall positive effect of the digital transformation for the industry 
and the state will amount to 6.5 trln rubles in real terms and present 
value. to achieve that the industry has to make about 24 trln rubles 
of undiscounted investments in real terms over 2018-2035, which 
potentially will have a positive effect on related industries. therefore, 
favorable environment for such large-scale investments is required, 
in particular, in the form of state-backed incentives.
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1. there are more than 40 smart field projects in russia with 
cumulative production of 140 mt, or 27% of the total national 
production in 2018. Digital solutions are implemented at 
both major industry sites and ‘tail assets’ such as htr and 
depleted reserves.

2. all russian companies highlight digitization as their strategic 
business priority, especially in the e&p segment. therefore, 
a significant boost of investments in this area is expected.

3. interest of domestic ViOCs in digital solutions is associated 
with the deterioration of the country’s resource base. the 
share of tax-relieved reserve categories in the upstream 
sector reached 44% in 2017, and it will only keep increasing.

4. key effects of digitization on the russian upstream industry 
are related to unfolding the potential of Htr reserves, 
increasing additional exploration efficiency and re-evaluating 
recovery factors of conventional oil assets. according to our 
estimates, this will allow to transfer additional 6.8 bln t of 
reserves into commercially recoverable categories.

5. Digital transformation of the oil upstream is still at an early 
stage. however, it is possible to assess its impact on the 
industry even today. technologically possible production 
potential will be around 720 mt by 2035, according to the 
maximum scenario. 

6. there are some important barriers preventing the 
implementation of the maximum scenario potential: 
economics of individual assets, corporate financial 
constraints, transneft pipeline system capacity. with these 
factors in mind, the Digital transformation scenario assumes 
that oil production will rise only to 607 mt by 2035. 

7. If oil prices fall to $40/bbl, digitization of the russian oil industry 
will offset the shortfall of 3.2 trln rubles of discounted budget 
revenue and 3.3 trln rubles of the industry’s npv in real terms 
over 2018-2035 as compared with the optimistic scenario of 
the draft energy strategy of the russian federation.

8. the oil industry has to make the undiscounted investments of 
24 trln rubles in real terms over 2018-2035 to implement the 
digital transformation scenario. this will also have an effect 
on related industries. therefore, it is imperative to create 
favorable environment for making such huge investments, 
including state regulation.

chAPtER cOncLusIOns
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the barriers to the digital transformation of the russian oil industry 
are not limited to the risks that the impact of technologies on 
production volumes and economics may fail to meet expectations; 
there is a range of other factors. Firstly, transition to new solutions 
will be costly. rosneft estimates its investments in this field in the 
e&p segment at 10 bln rubles over the period from 2017  to 2020 
alone. and that was only a matter of establishing the basis and 
implementing pilot projects for the future transformation.

secondly, the very system of designing and implementing innovations 
in the oil and gas industry is characterized by structural problems. 
as a result, russia currently falls behind not only developed but 
also some developing nations in terms of the level of digitalization. 
according to Imd world digital competitiveness Index 2017, russia 
is only ranked 42nd out of the 63 economies (figure 17).

Source: IMD World Digital Competitiveness Index, VYGON Consulting

Figure 17. Changes in Russia’s rating of overall and digital competitiveness, ranking position
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despite the fact that overall competitiveness has decreased a bit due 
to the imposed sanctions, the development of the smart solution 
infrastructure is still progressing at an accelerated pace, so most of 
the components of the Imd integral index are improving for russia 
(figure 18). according to Imd, the country’s problem domains currently 
include r&d, capital market, technology availability, business flexibility 
and adaptability to changes. to further improve its position, russia 
requires a systematic approach to removal of barriers and promotion 
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of technology progress in the domestic industry. the low competition 
level in the industry is a major hurdle since without it companies’ 
adaptibility to market changes will be limited.

Source: IMD World Digital Competitiveness Index, VYGON Consulting

Figure 18. Changes in Russia’s rating – components of the IMD World Digital Competitiveness Index,
ranking position
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Direct stimulation of digital transformation of the oil industry is not 
possible in the current russian conditions. a certain environment 
has to be established in order to commence it. facing increasing 
competition in the global energy market, the industry has already 
come to understand the need to introduce new technologies that 
improve business efficiency. all russian vIocs put digital solutions 
on their strategic agenda and cooperate with international oilfield 
services and it-corporations.

in our view, the vital challenge of digital transformation of the russian 
oil and gas industry is the import substitution of foreign technologies 
that would ensure security amid current sanctions. therefore, the 
main problems boil down to the environment for the development 
of innovations in the upstream industry:

lack of priorities in technological development of the russian oil 
industry reduces efficiency of state incentives and undermines the 
industry’s willingness to make long-term investments which include 
spending on digital solutions. 
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insufficient r&D funding due to low efficiency of incentives for 
businesses. 

Underdeveloped financial market (venture capital and private 
equity investments) and legislation on intellectual property limit the 
opportunities for fund-raising at the most risky stages of r&D and 
commercial testing of technologies. 

general government program on digital economy in russia so far 
does not specify measures to support digitization in industry. 

In addition to the above mentioned internal problems, there are also 
external obstacles, the western sanctions. these have already affected 
the software market, which is the core element of Industry 4.0. 

for example, in early 2018 one of the largest foreign companies oracle 
warned its russian partners that it would terminate the provision 
services and technologies for deep-water and arctic offshore e&p and 
shale projects. this covered all new projects as well as the renewal 
and extension of existing contracts. gazprom, gazprom neft, rosneft, 
lukoil and surgutneftegaz, i.e. all major players in the sector, were 
affected. oracle specializes in database management (dbms)and 
enterprise resource planning (erp) systems. its solutions are widely 
used by russian oil and gas companies. oracle database dbms is 
employed in the erp products of other companies, such as sap, 
a segment leader.

therefore, the accessibility of alternative russian software is a security 
issue for the industry. with that said, it would not be correct to deal in 
absolutes and consider banning foreign solutions altogether. firstly, 
international majors bring new technologies to russia. secondly, 
isolation would reduce competition in the domestic market, which 
would affect software suppliers and users. Import substitution should 
pursue the creation of favorable conditions for the emergence of 
domestic digital solutions and enhancing their competitiveness rather 
than preventing the use of foreign technologies in russia. 

according to the union of software and information technologies 
developers for the fuel and energy sector (srpO teK), dependence 
on imports of software and pass (process automation systems) 
in russia for various segments varies within the 80-98% range 
(figure 19). only offshore equipment has similarly high degree of 
dependence.
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* transportation and storage

Source: SRPO TEK, VYGON Consulting

Figure 19. Dependence on imports of sostware and PASs in Russia
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there are russian analogues of digital products and solutions that are 
already available or being developed. however, significant obstacles 
exist for their mass implementation countrywide despite their lower 
cost as compared with international products.

reluctance of oil companies to undergo substantial changes is 
one of the most serious problems. almost every vIoc has a long-
established practice of cooperation with specific vendors. this is 
proved by procurement practices of state-owned companies where 
about 90% of supplies come from a single supplier (figure 20). as 
a result, the system becomes dependent on specific products and 
solutions supplied by one particular vendor while any departures 
entail significant costs and challenges. In addition, technical platforms 
are requird to obtain/store/process information, and global It 
corporations such as cisco, Ibm, amazon, microsoft and others 
provide their own solutions.
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* exemplified by a major VIOC

Source: SRPO TEK, VYGON Consulting

Figure 20. Procurement of specialized sostware by state companies* in 2016
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another important point is that specialized software solutions for 
specific field works (drilling, workover etc.) can be developed in 
parallel by several independent vendors. 

when separate parts are integrated into a single platform that 
manages the fields, individual tools may turn out to be conflicting. 
In that case, it would be easier for companies to procure turnkey 
solutions from  major foreign developers. 

In other words, substitution of software imports is the issue largely 
associated with habit and trust and it must be approached from several 
different angles. firstly, it is necessary to support domestic software 
developers with traditional tax and infrastructural methods, set up 
business incubators, technology parks etc. secondly, consumers 
should be encouraged to use domestic solutions as the market is 
still in its infancy. thirdly, unified standards for data storage and 
processing, as well as oil and gas sector software development 
should be formulated.
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investing in innovations at their earliest stage – r&D – is an important 
indicator of technology development for any industry, oil production 
is no exception. russian oil majors allocate significant r&d budgets 
every year. every domestic ViOC has internal r&D centers specializing 
in new e&p solutions. rosneft is the leader in this field with annual 
investments in r&d of around $500 mln (figure 21). In addition, 
joint research centers are established on the basis of technological 
clusters, such as skolkovo. nevertheless, russian companies fall 
behind their international competitors in terms of r&d expenditures 
considering both their volume and their relative share as a percentage 
of revenue.

* Gazprom Nest according to its 2016 Innovation development program

Source: corporate reports, VYGON Consulting

Figure 21. Investments in R&D and their relative share as a percentage of revenue for major Russian
and international oil companies in 2017
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what are the reasons? firstly, if we consider domestic research, 
its cost is much lower than that of foreign analogues, while total 
volume of investments in monetary terms does not necessarily 
reflect their high efficiency. secondly, most research centers had 
faced decay after the dissolution of the ussr, and by the early 2000s 
when the economy began to revive, it was easier and cheaper for the 
companies to purchase foreign turnkey solutions than to develop 
everything from scratch. 

R&D At InItIAL stAGEs: 
shORtAGE Of InVEstMEnt
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today the recovery only begins, in particular when it comes to human 
resources. Finally, the very system designed to support early-stage 
innovations in russia has substantial shortcomings due to the lack 
of state-supported incentives and infrastructure for promotion of 
oil startups.

from the perspective of business, incentives and state co-financing 
of research is vital to encourage r&d expenditure growth. back in 
2008, the russian tax code was amended to allow to deduct such 
expenses from the taxable income. further tax preferences followed 
since then:

 � a 1.5 multiplier factor was introduced for the r&d expenses 
deduction;

 � accelerated depreciation was allowed for fixed assets 
employed in r&D;

 � r&d write-off limitation was lifted (for fruitless efforts);

 � profit tax deferral was allowed with use of investment tax 
credit;

 � allowances for insurance payments and charges payable to 
non-budgetary funds were granted to It companies.

deduction of r&d expenses from the taxable income of corporate 
tax is the main tool used to support r&d worldwide. In russia, the 
applied multiplier factor allows to return about 10 cents per each 
dollar of investments. However, overall compensation in russia is 
the lowest among the BriCs countries, Us, and UK due to its low 
corporate tax rate (figure 22). 

administrative barriers are the key issue with the use of deductions 
under the domestic tax system. non-transparent regulations and 
redundancy of required supporting documents complicate the receipt 
of incentives and act as a discouraging factor in general. the long 
and complicated procedures required to receive support result in 
low efficiency in the application of r&d cost deductions in russia.
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* excluding any special rates

Source: national legislation, VYGON Consulting

Figure 22. Comparison of R&D cost deduction multiplier, corporate tax rate and actually obtainable
cash deductions  

1.5

India

35%

Russia

20%

1.5

South Africa

28%

1.5

1.6

UK

30%

Brazil

34%

1.0

1.3

China

25%

1.0

US

35%

R&D cost deduction multiplier

38%39%

42%

56%

35% 35%

30%

Effective rate

Corporate profit tax rate*

 
tax incentives are efficient for large corporations with plenty of revenue 
to deduct from. to promote r&D wholistically, it is also important 
to stimulate small innovative start-ups and research activities in the 
context of the entire country. In international practice this challenge is 
addressed by setting up special clusters, technology parks and other 
sites with special tax treatment and providing consulting services 
in the field of accounting, marketing, patent law and other services 
on preferential terms. often they are co-financed by the state. for 
example, the ministry of petroleum and energy of norway allocates 
25% of its public funds on basic and strategic research, and 75% – on 
energy-related r&D.

similar mechanisms have also been established in russia. according 
to the association of clusters and technology parks, there are 
currently 125 technology parks active in the country while the 
absolute majority of them are located in the central region, with 
maximum concentration in moscow. multidisciplinary and It prevail 
in the structure of russian technoparks in terms of industry-wise 
specialization (Figure 23), which is in line with one of the russia’s 
priority development areas designated in the may Decrees of the 
president of the russian Federation. major oil and gas producing 
regions also set up their own technology centers. 
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Source: Association of clusters and technoparks, VYGON Consulting

Figure 23. Industry-wise specialization of Russian technology parks, %
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west-siberian Innovation center of oil and gas (tyumen technopark) 
serves as the base platform here. It focuses on promoting innovative 
developments in the field of e&p and processing of hydrocarbons. the 
cluster has about 50 residents, about 30% of them directly develop 
oil industry technologies, including digital ones. it is also worth to 
mention the skolkovo technopark since it actively cooperates with 
major oil and gas companies. thus, russia possesses a range of 
tools to stimulate oil upstream r&d, but lacks an integral strategy. 
each mechanism acts individually with no account for the effects of 
other incentives. among other aspects, the following issues have to 
be addressed in order to establish an effective system:

 � what are the priorities and ultimate goals of r&d in the oil 
industry?

 � to what degree are the oil and gas companies as ‘innovation 
customers’ motivated to invest in new developments at early 
stages?

 � Is the volume of public r&d funding sufficient?

 � what are the administrative barriers that hamper the 
development of innovation in the industry?

 � is it necessary to create new innovation clusters in oil-
producing regions?
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a developed venture capital market is the prerequisite for the 
existence of innovator companies (start-ups) that translate r&d 
into more tangible prototypes or concepts. key players in the venture 
market are public funds and development institutions, corporate 
venture investment funds, business angels, accelerators and private 
venture capital funds (figure 24).

 

Source: Inc., IIDF, VYGON Consulting

Figure 24. Structure of Russian venture capital market, 2017  
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the seed fund set up by rvc and north energy ventures with 1 
bln rubles of assets under management is the most notable one 
in the oil and gas industry. It was established in february 2015 and 
focuses on investing in projects in the fields of energy efficiency, new 
coatings and materials, next generation technologies in the oil and 
gas industry. 

corporate venture funds

almost all major oil and gas companies make their VC investments 
through designated corporate structures – specialized funds: Chevron 
technology Ventures, shell technology Ventures, total energy 
Ventures, Bp Ventures, saudi aramco energy Ventures.

russian companies have not adopted such practices yet. VC 
investments are made by a separate department of the head office 
or at the level of business streams. however, a venture fund as self-
standing structure is considered to be more efficient since it provides 

VEntuRE MARKEt 
In Its InfAncy
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faster decision-making regardless of the interests of every single 
business stream, etc.

Business angels 

in russia, they tend to focus on investments in information and 
communication technology: software, internet, telecommunications, 
tV and radio channels. the oil and gas industry is not the preferred 
option. 

Accelerators 

north energy ventures jointly with gubkin russian state oil & gas 
University have set up an accelerator for oil and gas startups in 
moscow – gubkin Innovation booster.

Private venture funds (Russian and foreign) 

In 2017, they accounted for 70% of all vc investments in the russian 
market. within the domestic oil and gas sector, they focus on digital 
technologies (drilling services, data interpretation, etc.). the sanctions 
have expanded the potential market niche due to the effects of the 
import substitution of software for such products. for example, the 
russian company  geosteering technologies raised over $1 mln in 
2016 from ayr fund.

Direct investment funds play an important role in the development 
of technologies at the later stages as they provide funds to new 
companies for business expansion. the state-owned rdIf is the 
undisputed leader in this segment in russia, in 2017 it accounted 
for 58% of total vc investments. the oil and gas sector has its 
traditionally active funds too. Besides, currently there is an increased 
interest on the part of investors from the middle east.

the size of the venture investment market in russia is still too small 
to cause a substantial technological breakthrough, it totals about 
$280 mln. though there are a lot of state venture institutions, their 
activity is relatively low. as a result, russia falls behind not only the 
Us and China, the traditional leaders in terms of investment volumes, 
but also its brIcs partners. for example, by volume of venture and 
direct investments in 2017, russia lagged 12-fold behind India and 
4-fold behind brazil (figure 25).
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Source: CB Insights, VYGON Consulting

Figure 25. Venture and direct investments by country, $ bln
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catching up with the leading us and china is problematic due to 
natural reasons (in particular, the maturity of their financial markets: 
200 years in the Us against 30 years in russia). However, the russian 
capital market has a number of serious shortcomings and issues, 
which must be eliminated to close the gap: 

 � there is no coordination among state-owned innovation 
development institutions in relation to programs and projects 
for startup support. this is due to the lack of strategic industry 
development priorities at the national level.

 � Business angels and venture capital funds are faced with the 
‘divesture’ problem. this limits their interest in the russian 
market. as a result, the less is the investment at the startup 
stage, the less is the inflow of commercialized technologies. 

 � most strategic investors, such as direct investment funds, 
are reluctant to fund the companies promoting technological 
innovations in the oil and gas sector. In fact, often it appears very 
difficult for them to sell their products to oil companies who used 
to work with their ‘usual’ vendors. 

 � Flaws in the legislation on intellectual property rights protection. 
this issue is of vital importance since intellectual property makes 
up a substantial portion of the total business value for many 
venture projects. 
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stimulation of digital transformation of the economy, industry 
and society has been carried out in many countries of the world. 
for example, singapore, the leader of the Imd world digital 
competitiveness Index, has been implementing programs to support 
this area since the 1980s:

 � national computerization plan (1981–1985);

 � national It plan (1986–1991);

 � It2000 (1992–1999);

 � infocomm 21 (2000–2006);

 � smart nation (2006 – present).

in parallel with these plans, investment programs supporting 
research and innovation have been implemented. since the 1990s, 
six plans for the development of technologies were launched. total 
investments under the most recent program amounted to $19.1 bln, 
of which 34% focused on technology development of industry and 
establishment of new enterprises.

Sources: Research Innovation Enterprise 2020 Plan, VYGON Consulting

Figure 26. Budget of Singapore’s Research, Innovation, Enterprise 2020 Plan (RIE2020), %
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In 2015 china launched its "made in china 2025" program, which 
assumes modernization of the national economy in accordance with 
the Industry 4.0 concept. the program provides certain incentives, in 
particular those aimed at import substitution. as one of the goals, 

DIGItAL EcOnOMy WIth 
nO InDustRy PRIORItIEs
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it envisages that 40% of all components and feedstock for china’s 
industry will be produced domestically by 2020 and 70% – by 2025.

since 2014, germany has been implementing a hi-tech strategy 
Innovations for germany to 2020. Industry 4.0 – digital transformation 
of industry – is set as one of its five priority areas.

it was only a matter of time that russia would have its own strategy. 
stimulation of digital transformation of the russian society and 
economy at the governmental level began after vladimir putin’s 
message to the federal assembly on 1 december 2016, when the 
president highlighted the need to establish digital economy to boost 
the efficiency of industries through information technologies. as 
a result, the russian government adopted the ‘Digital economy of the 
russian federation’ program by its decree no. 1632-r of 28 July 2017. 

It set the following objectives:

 � Create a digital ecosystem of russian economy, in which data 
would be the key production factor and which would ensure 
effective interaction between the state, business, academia 
and other areas. 

 � set up institutional and infrastructural environment for the 
development of high-tech businesses.

 � improve competitiveness of individual industries and the 
russian economy as a whole on the global markets. 

the program covers a period from 2017 to 2025 and assumes total 
investments of around 521 bln rubles, of which 150 bln rubles will 
be provided from the federal budget. the document highlights the 
goals and objectives in the following five key areas:

 � regulations,

 � human resources and education,

 � promotion of research competences and technology capacity,

 � it infrastructure,

 � information security.
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For program management at the federal level, the government 
commission on digital economy was set up as well as a project 
office for informational and analytical support of the process. In may 
2018, ministry of Communications of russia was reorganized into 
a new ministry of Digital Development, Communications and mass 
Communications of the russian Federation.

at the level of business, competence centers have been established 
to gather proposals for the draft action plan for each of the five 
areas, and they are also expected to prepare a draft of the plan to 
implement it. for example, skolkovo foundation has become the 
center of competence for the "regulations" area, while rosatom 
and rostekh are responsible for the "technology capacity". working 
groups and sub-groups that include representatives of businesses, 
academic institutions, experts and other stakeholders have also been 
established. their task is to prepare proposals for the action plan and 
participate in the evaluation of program efficiency.

this structure allows the government to involve all stakeholders in 
the implementation of the Digital economy program to achieve its 
targets (the list below is non-exhaustive):

 � > 10 industry digital platforms;

 � > 500 small digital enterprises;

 � 120,000 college graduates with it specialization per year;

 � 30 implemented projects in digital economy;

 � 10 russian organizations involved in big international digital 
economy projects;

 � 5% share of domestic web traffic routed through foreign 
servers.

the program does not specify individual plans in the oil and gas 
sector. however, the road maps for the "regulation" and the 
"technology capacity" areas contains a large number of initiatives 
that are required to boost the digital transformation of the russian 
oil upstream (figure 27).
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Source: ANO Digital Economy, VYGON Consulting

Figure 27. Key initiatives for digital transformation of the Russian upstream sector
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However, the ‘Digital economy’ program is not designed to outline 
specific measures for individual sectors or industries. Its task is 
to shape the necessary environment – infrastructure, regulations, 
human resources etc. in order to secure digital transformation of 
society and industry and create platforms for technology development. 

It is important to bear in mind that each sector of the economy has 
its own peculiarities that affect technological development. It is 
impossible to boost the oil industry digitalization without regard for 
its specific problems. given the industry’s role in generating national 
budget revenues and significant potential economic effects for the 
related sectors, it is necessary to set up a center of competences and 
expert working groups to draft an industry digitalization action plan.

the government of norway acted in this exact way. In 2001, they 
launched the technology strategy of the national oil and gas industry 
(Oil and gas in the 21st Century). Key priorities of the program included 
fostering energy efficiency, decreasing co2 emissions, environmental 
protection, technology development and digitization of the industry
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1. russia is ranked 42nd among 63 economies in the latest Imd 
world digital competitiveness Index. however, the country 
has gained 4 positions over the last 5 years, in particular due to 
the active state-supported promotion of the areas considered 
in the rating: science, capital markets, regulations, etc. 

2. Digital transformation of the oil industry faces challenges 
as it primarily relies on foreign technology amid the current 
sanctions. as a result, there is a range of systematic 
problems that impede innovation in the domestic upstream 
segment: insufficient investments in r&d, underdeveloped 
capital market, weak competition in the oil services market, 
administrative barriers and a low role of small independent 
producing companies.

3. russian oil industry’s dependence on foreign software 
imports varies in the 80-98% range depending on the business 
segment. although there are domestic products available in 
the market, the companies still prefer to procure software 
from familiar vendors for a variety of reasons. therefore, 
the issue of substitution of foreign It must be approached 
in a systematic manner by encouraging domestic product 
developers and incentivizing customers to use russian-made 
software. 

4. russia has introduced a lot of tools to stimulate r&D in 
the field of oil production, ranging from deductions of r&d 
expenses from the taxable income to development of 
technology clusters. the relative share of r&D costs as a 
percentage of revenue in the russian companies is around 
0.2%, while that indicator of their international competitors 
amounts to 0.4%. the main problem is the lack of a common 
system to support r&D in the domestic oil and gas sector as 
there are still no set priorities of technological development. 

5. a developed venture capital market is required to support 
startups that design and develop technologies at the early 
stages. In 2017, the size of this market in russia amounted 
to a mere $280 mln, i.e. four times less than that of brazil, 
its partner in the brIcs. key issues include difficult exit 
from investment, insufficient development of legislation on 
intellectual property, etc. 

chAPtER cOncLusIOns
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6. programs designed to promote digital transformation are 
in action in many countries of the world: singapore, China, 
norway and so on, since technological industry modernization 
is the matter of being competitive in the future.

7. In 2017, the russian government adopted a digital economy 
program for the russian Federation. it shall perform an 
important function of shaping necessary environment for 
digital transformation of the domestic industry (regulation, 
infrastructure, human capital, it security, technical and 
scientific capacity). 

8. the program does not focus on individual industries or does 
not take into account their specific features. therefore, with 
regard to the importance of the oil industry for the country’s 
economy and government budget income, it is imperative 
to set up a competence center and design an action plan to 
support the digital transformation of the oil and gas sector.
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all materials presented in this paper are solely for informational 
purposes and only reflect private judgment of the authors and shall 
not be considered as an urge or recommendation to commit any 
actions.

vygon consulting and its executives shall not be responsible for 
the use of the information contained herein, for any direct or indirect 
damage resulting from the use of this information, as well as for the 
accuracy of information obtained from external sources.

any use of the paper materials is only permitted with reference to 
the source – VygOn Consulting.
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