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Abstract. Digital transformation is one of the global trends that has covered most sectors of the economy and industry. 
For oil and gas companies, the introduction of digital technologies has become not just a trend, but one of the factors 
for ensuring competitiveness and maintaining a stable position in the market in a rapidly changing macro environment. 
At the same time, despite the positive effects achieved, digital transformation is a complex process from the point of 
view of implementation and is associated with high technological, financial, and economic risks. The work aims to 
develop and test a new system for evaluating the applicability of digital projects in the oil and gas sector. The research 
methodology includes the application of the Gartner curve, methods of expert assessments, and tools for assessing the 
economic efficiency of investment projects. The developed assessment system is based on a comprehensive accounting 
of four components: the level of digital maturity of the company; compliance of the implemented technology with the 
goals and objectives of the organization; the level of reliability of the implemented technology; the level of innovation 
of the implemented project. Particular attention is paid to the practical testing of the proposed methodology based on 
the evaluation of a digital project implemented by a Russian oil and gas company. 
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Introduction. The development of the oil and gas sector is associated with a number of con-
straints [1, 2]. The oil and gas industry cannot fully rely on the stability of markets and prices, which 
have shown high volatility over the past decade. One of the important factors that predetermined 
stagnation in global markets, including the oil and gas sector, was the consequences of COVID-19 
[1, 3]. A further decline in the oil and gas market is believed to maintain pressure on the market value 
of hydrocarbons and encourage energy companies to focus more on reforming their portfolio of pro-
jects and assets [4]. Most industry experts say the time for “plain” oil is over. 

Nearly half of the oil (~43 %) comes from fields that have been in production for over 25 years1. 
The economic situation in the hydrocarbon market and the increase in costs in the development of new 
assets have changed the orientation of oil and gas companies from the development of new fields to the 
maximum optimization of the operation of already developed assets. R.M.Lance, CEO of ConocoPhil-
lips, summed up the current situation very accurately, noting that “low capital intensity is a CFO’s best 
friend”2. 

Another problem is that traditional hydrocarbon reserves are gradually being depleted. In view of 
this, the development of unconventional reserves and the resource potential of the Arctic oil and gas 

                                                   
1 BP. The Energy Outlook 2020 Edition. URL: https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/ 

energy-economics/energy-outlook/bp-energy-outlook-2020.pdf (accessed 04.03.2022). 
2 Phillips C. Goldman Sachs Energy Conference. URL: https://static.conocophillips.com/files/resources/goldman-sachs-deck-

final-1-5-2017-2.pdf (accessed 10.02.2022). 
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fields (including offshore reserves) is of particular relevance [4-7]. The efficient development of de-
posits with unconventional reserves requires special approaches and determines the relevance of the 
introduction of digital technologies [8, 9].  

Every year, the industry will face more and more challenges related to physical and chemical 
properties of oil, reservoir parameters, difficult natural conditions, lack of personnel and competen-
cies, and strict environmental standards [10-12]. The only way to close the gap between the heyday 
of the oil and gas industry and what the industry has now is to improve the efficiency of all business 
processes, “fighting for every drop of oil”. Only a comprehensive digital transformation of companies 
in the industry will be able to address this request [8, 13, 14]. 

The forecast published by International Data Corporation (IDC) suggests that the volume of in-
vestment in digital projects will show a gradual increase every year3. The share of investments of oil 
and gas companies in digitalization projects varies between 25-40 % depending on the strategies 
being implemented, which allows us to conclude that they are interested in creating modern, high-
tech industries [15]. According to Technology Outlook BP (2018), technologies will reduce pro-
duction costs by more than 30 % by 2050 and increase the volume of recoverable oil reserves in 
the world [16].  

The benefits of digital technologies usage cover a combination of economic, technological, en-
vironmental, and management aspects [17-20]. New technologies can either succeed or fail. The 
introduction of a new technology usually requires many pilot projects, and even this does not 
guarantee success. Considering the degree of the capital intensity of oil and gas enterprises, the 
issue of combining the principle of rapid prototyping and maintaining the maximum stability of 
production indicators, as well as the state of the company as a whole, is acute [21]. However, the 
main problem is that most companies do not take a comprehensive approach to digitalization: often 
digital solutions are used to strengthen weaknesses, for marketing purposes, or locally and at the 
request of production departments. This approach is wrong and contradicts the very meaning of 
using digital technologies. In this case, a detailed and clearly defined roadmap for digital business 
transformation can help the companies [22]. 

The fragmented approach to information exchange results in petabytes of data generated by drilling 
platforms that are either used inefficiently or not used at all, which is a negative aspect both from the 
point of view of the overall digitalization of the sector and the formation of a large number of lost 
benefits. Deloitte's analysis of 5,000 feature articles from the five largest oil and gas magazines con-
firms that the market is oversaturated with new technology names and that most new technologies do 
not reach the stage of their industrial application, fading at the very beginning of the journey – this 
applies to the entire types of technologies, not individual digital initiatives4. In this regard, the man-
agement of oil and gas companies faces the serious task of selecting digital projects based on inte-
grated assessment systems. 

The purpose of the study is to develop a new system for evaluating the applicability of digital 
projects in the oil and gas sector. To achieve the goal of the work, it is necessary to answer a number 
of research questions: Why is digital transformation important for the oil and gas complex and this 
process is associated with high risks? What methods can be used to evaluate projects aimed at intro-
ducing digital technologies into the activities of companies? How to evaluate the applicability of 
digital projects in the oil and gas sector? What indicators and methods should be used? 

                                                   
3 IDC, Why Your Organization Should Create a Digital Innovation Graph. URL: https://www.idc.com/promo/thirdplat-

form/RESOURCES/ATTACHMENTS/idc-dx-graph-ebook.pdf (accessed 04.03.2022). 
4 Deloitte. From bytes to barrels. URL: https://www.deloitte.com/content/dam/Deloitte/global/Documents/Energy-and-Re-

sources/gx-online-from-bytes-to-barrels.pdf (accessed 10.02.2022). 
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Methodology. The keystone of the study 
is the information and analytical basis. To ob-
tain relevant information about the key trends 
in digital transformation and the current state 
of the oil and gas sector, a content analysis of 
not only of academic literature but also of in-
dustry-specific international and national re-
ports was carried out. 

The result of the study was the conclu-
sion about the almost complete absence of 
scientific research on the topic of evaluating 
digital projects in the oil and gas sector. In 
this regard, it seems appropriate to create a 
tool that will take into account the criteria that 
are significant for digital projects in the oil 
and gas sector or are not sufficiently used in 
classical project selection methods. Figure 1 
shows the basic research algorithm. 

Digital transformation is a process of 
integrating digital technologies into busi-

ness processes, which is gradually penetrating into all areas of activity, and the oil and gas sector 
is no exception [7, 20, 23, 24]. 

S.Whitfield raises a reasonable question in his research “Digital transformation: great risk or 
great opportunity?”5. This thesis actually reflects the inconsistency of the subject under study. On the 
one hand, oil and gas companies are forced to adapt to the ever-changing macro environment, improve 
efficiency and maintain a stable position in the market. On the other hand, the process of digital 
transformation itself is associated with high risks and a high degree of uncertainty.  

Energy companies face a significant number of different problems and threats, both internal and 
external (Fig.2). To overcome them effectively, it is necessary to introduce fundamentally new ap-
proaches to organizing production processes and making managerial decisions. All this actualizes the 
need to introduce digital technologies and solutions [11, 25-27].  

The use of digital technologies allows to reduce the costs and increase productivity6, which has 
been proven more than once by the example of foreign companies. For instance, the use of the “Field 
of the Future” technology allowed BP to increase production by 1-2 % [15]. Australian oil and gas 
company Woodside was able to increase productivity by 10-15 % by introducing advanced digital 
technologies into the production process [28]. Furthermore, the experience of oil and gas companies 
indicates the possibility of increasing the economic efficiency of activities through digitalization and 
intellectualization. For instance, Halliburton achieved a 20 % reduction in Capital Expenditure 
(CAPEX) by implementing a state-of-the-art Real time operation technology suite. 

Digital technologies are also used in the activities of the largest national oil and gas companies, 
however, in terms of digital maturity, the country still lags behind international partners, which has 
been repeatedly noted by the Ministry of Natural Resources and Ecology of the Russian Federation. 

                                                   
5 Whitfield S. The Digital Transformation: Great Risk or Greater Opportunity? URL: https://jpt.spe.org/digital-transformation-

great-risk-or-greater-opportunity (accessed 25.03.2022). 
6 The #1 Key to Successful Digital Transformation in Oil & Gas. Vista projects. Vista Projects Integrated Engineering Consult-

ing. URL: https://www.vistaprojects.com/blog/digital-transformation-in-oil-gas/#:~:text=Digital %20transformation %20in %20oil % 
20 %26 %20gas %20is %20the %20embracing %20of %20technology,efficiency %2C %20and %20increased %20cost %20savings 
(accessed 20.03.2022). 
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Rosneft National Company assesses the current level of development and implementation of digital 
solutions in production and technological activities as low. At the same time, digitalization is de-
fined by the company as one of the main priorities for future business development7.  

In the work [29] it was found that, despite all the difficulties of digital transformation, the im-
plementation of this process is justified. The authors argue that the introduction of digital technologies 
opens up new opportunities not only in the upstream segment but also in the downstream segment. 
They allow reducing the time costs associated with the processing of information at the stages of 
geological exploration (GE) by more than 50-60 %. The introduction of such technologies can reduce 
costs by 20-30 % and increase productivity by up to 5 % directly at the stages of project implemen-
tation [29]. 

The size of the possible economic effects of digital transformation is of increasing interest 
from the business side. Digital transformation in the industry could bring about 640 billion dol. in 
benefits: ~170 billion dol. due to resource savings; ~10 billion dol. – productivity improvements; 
30 billion dol. – reductions in water consumption; 430 billion dol. – emission reductions8, 9. More-
over, the use of digital technologies can lead to climate effects and the possibility of reducing total 
CO2 emissions by more than 1,300 million tons, saving water resources by 3 billion dol. liters, and 
preventing oil spills [5, 30]. 

It is obvious, that digital transformation is a complex process. Industry companies refer to this 
process as a complex of high-risk activities. According to research conducted by Deloitte, the list of 
the most common risks identified by companies as part of the topic of digitalization includes concerns 
about data privacy; lack of standardization of information data and processes; the complexity of  

                                                   
7 Rosneft. Company strategy. Priority of digitalization and technologies. URL: https://www.rosneft.ru/docs/re-

port/2020/ru/strategy/digitaltransformation-technology.html (accessed 16.08.2022). 
8 Randall T. The World Nears Peak Fossil Fuels for Electricity. URL: https://www.bloomberg.com/news/articles/2016-06-

13/we-ve-almost-reachedpeak-fossil-fuels-for-electricity (accessed 19.09.2021). 
9 International Renewable Energy Agency (IRENA), The Power to Change: Solar and Wind Cost Reduction Potential to 

2025, June 2016. URL: http://www.irena.org/DocumentDownloads/Publications/IRENA_Power_to_Change_2016.pdf (accessed 
16.03.2022). 

Fig.2. Main challenges for oil and gas companies 
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integrating technology and management solutions; shortage of qualified staff [31]. These factors com-
plicate the process of making managerial decisions10. 

To choose the right strategy in the field of digitalization, companies need to make complex in-
vestment decisions. Any investment in digital technology must be justified. This requires specific 
approaches to evaluate projects and technologies, taking into account not only potential advantages 
but also disadvantages. The academic literature practically does not reflect comprehensive ap-
proaches to assessing the applicability of new technologies (digital). To eliminate the formed gap, it 
is advisable to propose an integrated approach to solving the designated problem, which determines 
the relevance and significance of the study.  

Approaches to evaluation of digital projects. In order to conduct a comprehensive assessment of 
the project, technological calculations are required [32]. For the reflection based on the example of 
the chain of implemented projects’ interconnections, the changes in business processes caused by 
them, as well as the emerged economic effects, with the support of industry experts, a list of relevant 
examples was compiled (Table 1).  

 
Таble 1 

 
Technological and economic effects of the implementation of digital technologies [12, 18, 32] 

 

Project Changes in business processes Possible economic effects (including avoided damages) 

Creation of the drill 
pipes identification 
system 

Reduction of the drill pipes 
accidents and downtime 

To assess the economic effect (EE), it is necessary to calculate the losses for 
one day of downtime in the drilling process, evaluate the costs associated 
with the elimination of the accident, and predict the percentage of accidents 
that can be avoided through the implementation of the project: 
EE = (number of days of downtime avoided) × (cost of a day of downtime) + 
+ (cost of accident elimination) 

Implementation of a 
system for intelligent 
interpretation of seis-
mic data 

Reduction of the required time 
for the business process of in-
terpreting seismic data 

Due to the fact that the function of interpreting seismic data is taken over by 
the information system, the management of the organization can reduce the 
number of specialists in this profile, thus saving on the wage fund. Also, the 
acceleration of this process increases the passage of the entire cycle of prepa-
ration for the development of the field (site), which entails an economic 
effect that increases the speed of project development, faster reaching the 
design capacity, which will reduce the return on investment 

Implementation of 
predictive analytics in 
the drilling process 

Automatic change of the axial 
load on a bit, inclination angle, 
and other drilling parameters in 
real time based on the assess-
ment and analysis of many ex-
ternal factors 

Due to the use of the full potential of drilling rigs and the characteristics of 
the rocks being drilled, the time of penetration, wear of the bit, the number 
of accidents, failures, and operations not performed in full accordance with 
the technical specifications will be significantly reduced. As a result, the cost 
of drilling will significantly decrease and the quality of the work performed 
will increase. To assess the economic effect, it is necessary to analyze the 
technological parameters declared by the contractor, evaluate them in terms 
of cost and compare with the total cost of work performed without the use 
of the technology 

 
All the benefits from the introduction of digital technologies in the activities of oil and gas com-

panies can be reflected through a number of basic criteria that affect business processes (Fig.3). 
At the same time, economic efficiency is not the only parameter that is important to consider. 

Based on the systematization of data on the methods used by foreign and Russian companies for 
evaluating digital projects, as well as taking into account the specifics of digital solutions in the 
oil and gas sector, a list of parameters has been formed that could improve the efficiency of 
managerial decision-making: compliance of the project with the goals and objectives of the  
company; digital maturity of the company; the degree of reliability and innovativeness of the 
implemented technologies. 

                                                   
10 Accelerating digital transformation in oil and gas. URL: https://www.publicissapient.com/content/dam/ps-rebrand/in-

sights/2022/research-center/pdf/PS_Accelerating_Digital_Transformation_Oil_and_Gas.pdf (accessed 14.03.2022). 
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The first parameter reflects the basic ability to implement projects, the second – is the level of 
preparedness of the company to implement a digital project, and the third is the value of the technology. 
Thus, there is a transition from the strategic to the operational level of company management. The 
parameters complement each other and allow you to form a complete picture not only of the technolo-
gies themselves, but also of how the company can use them, and how the effect of their use will 
correspond to the company's activities. At the same time, in order to move to a quantitative assess-
ment, it is important to determine the methods and approaches to its implementation. 

Assessment of project compliance with the goals and objectives of the company is one of the 
most important steps in decision-making management process. The project should not contradict the 
stated target priorities, otherwise, its implementation will not lead to positive results (expected), but 
will cause a set of negative consequences.  

The management of the company must define the goals of each business unit and identify key 
performance indicators to monitor the implementation of each task, as well as identify links between 
them [33-37]. 

The implementation of any digital project is a tool for influencing a number of indicators linked 
to the strategic goals of the company, and therefore, the success of the implementation of a digital 
project depends on changing these indicators to the desired level [38]. The main difficulty of this 
methodology is the time-consuming process of selecting representative indicators that are measurable 
and demonstrate the achievement of the specified goals. 

In order to use this model in further calculations of the final indicator, the development of which 
is the main goal of the work, it is necessary to find ways to digitize the results of its application. To 
do this, as part of the application of the proposed assessment system, the organization needs to create 
a standard table of its goals and objectives (example in Table 2). 

To get an indicator Cg, necessary for conducting a comprehensive multi-parameter assessment, 
the following formula can be used 

 
if the goal is to increase a certain indicator; if the goal is to reduce the actual value of the indicator, 
then the next formula is used 

Fig.3. The measurement chain for the impact of changing business processes on the NPV project for oil and gas production 
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where Cg – is the coefficient of compliance with the goals and objectives of the organization; Vf  – is the 
predicted value of the indicator reflecting the achievement of the set goal or task, which will be achieved 
in the event of the implementation of a digital project; Vg – the target value of the indicator, reflecting 
the achievement of the goal or task. 

 
Таble 2 

 
Assessment of the compliance of the implemented project with the goals and objectives of the company 

 

Goal Indicator Actual  
value Target value 

Predicted value  
after project  

implementation 

Production increase Annual oil production, mil/t 32.5 36.7 34.2 

Increasing the oil recovery factor (ORF) ORF, % 23.4 31 27.2 

Reducing the overhaul period of wells Downtime, day 13 6 8 

Reducing the cost of geological explora-
tion work 

Expenses for exploration, billions of rub. 12.5 10 9 

 
Unlike the assessment of project performance based on the use of relative profitability indicators, 

the assessment of the project's compliance with the goals and objectives implies a clear relationship 
with the approved target priorities and cannot be universal for all companies at the level of the oil and 
gas industry considered in the study. 

Assessment of the digital maturity of a company. Important factors in assessing the applicability 
of a digital project: the level of development of the company's digital infrastructure; degree of qualifi-
cation of the staff in the field of new technologies; the state of corporate culture [34]. The organi-
zation is forced to develop in an evolutionary and complex way, otherwise, new digital projects 
introduced into the company's activities will not be able to be carried out effectively (with the 
achievement of the expected results). There should be a progressive systematic development of busi-
ness process hardware, the level of competence of employees, and the adaptability of the corporate 
culture – only in this case the company will be able to meet modern market challenges and systemati-
cally introduce elements of the progressive industry 4.0 [39-41]. 

There are various methods that allow assessing both the degree of digitalization of a company 
and the level of its competencies when working with specific and applied tasks for the introduction 
of innovative technologies. Each method has its own advantages and disadvantages. 

Some of the most popular models for assessing the digital maturity of an organization are models 
developed by Forrester, IDC, and Erricson. These models comply with Capability Maturity Model 
Integration (CMMI) standards and quite fully reveal the essence of the organization's digitalization, 
they also consider it in all main areas: corporate culture; management; business processes; technolo-
gies; learning [42].  

Forrester’s methodology is available on the open access source11, therefore, its comprehensive 
evaluation is possible. The assessment methodology is based on a questionnaire that consists of 28 
questions in four key areas and has four digitizable answer options: 0 – strongly disagree; 1 – rela-
tively disagree; 2 – relatively agree; 3 – totally agree. Based on the results of the survey filled by the 
experts of the organization, the total scores for all questions are summed up, and the company is 
assigned to one of four groups in accordance with the level of its digital maturity. This methodology 
is based on the use of expert opinion, therefore it is not objective. For a more accurate assessment of 

                                                   
11 Forrester Research Inc, Model of assesstment of Digital Maturity. URL: https://clck.ru/S4Adt (accessed 19.03.2022). 
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the digital maturity of an organization, a checklist has been developed based on leading methods, 
divided into three main sections: the level of technological equipment; personnel qualification; struc-
ture of business processes. Each section has a specific set of questions and answers that have a specific 
weight in the final assessment of the level of digital maturity. The maximum number of points is 100. 
The digital maturity coefficient is determined by dividing the score obtained as a result of filling out 
the checklist by 100 points. The assessment algorithm consists of the following stages: collection of 
key data; assessment according to the indicators presented in the checklist; calculation of the total 
score; assignment to one of four groups according to the level of digital maturity (high, average, 
below the average, low). The checklist-based methodology is qualitatively different from the existing 
tools on the market in that all the answer options are based on a factual basis and do not depend on 
expert opinion; only facts related to the activities of the organization in the field of digital technolo-
gies are checked. Groups of companies by digital maturity, formed according to the developed 
methodology, are presented in Table 3. 

 
Таble 3 

 
Classification of digital maturity levels 

 

Level of digital maturity Digital maturity group Behavioral characteristic Total score 

High Innovators Demonstrate market dominance 80-100 

Average Advanced Complex but not innovative actions 64-79 

Below the average Testers Situational use in operation processes 42-63 

Low Sceptics Ignoring digitalization 0-41 

 
A value of 100 indicates a high level of digital maturity of the company and the presence of 

competitive advantages associated with the digitalization process. If the value of the indicator varies 
between 0-41, then this indicates a complete disregard for digitalization and unavailability (inertia) 
for the implementation of digital projects by the company. 

Assessment of innovation and reliability of technology. The next important aspect is the assess-
ment of the degree of innovation and reliability of the implemented digital technology. To assess the 
relevance of the implemented digital technologies, it is proposed to use existing and authoritative 
systems for tracking current technology trends, one of which is the Gartner curve. This is a leading 
research organization, which activities are aimed at studying the situation in the field of digital tech-
nologies. It is best known for introducing the concept of ERP (Enterprise Resource Planning) and 
regular research reports in Magic Quadrant and Hype Cycle formats. The hype cycle reflects the 
degree of technology relevance [43, 44]. The Gartner curve is divided into several zones: innovative 
triggers; the peak of inflated expectations; the trough of disappointment; the slope of enlightenment; 
productivity plateau. Also, this curve reflects modern technologies marked with a special symbol, 
which means the predicted time to achieve technologies of a sufficient level of development for wide-
spread use in the economic activities of organizations.  

To conduct a comprehensive multi-parametric assessment, we will introduce two coefficients – 
the reliability of technology and the relevance of innovation. The measurement range for each pa-
rameter lies in the set of numbers from 0 to 1, where 0 in the case of the technology reliability coef-
ficient means the complete absence of statistical information and successfully implemented projects 
based on this technology; 1 means that the technology has a case of successful industrial application 
in a time interval of at least a year after it passes the “productivity plateau” boundary. In the case of 
the relevance coefficient, 1 means the presence of technology in the zone of innovative triggers and 
has a positive effect on the overall value of the final indicator, since the early development of  
a promising technology can provide the leadership of an organization in this area; 0 is assigned to 
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technologies that have received a more modern replacement in the market, allowing a change in the 
previous business model. These coefficients are proposed to be determined by internal or external 
experts of the company or based on the Gartner curve. Canon values of the relevance coefficient: 
innovative trigger – 1.0; the peak of inflated expectations – 0.8; depression of disappointment – 0.6; 
enlightenment slope – 0.4; productivity plateau – 0.2; obsolescence of technology – 0. Reference 
values of the coefficient of reliability: the complete absence of statistical information – 0; creation of 
a minimum viable product (MVP) based on technology – 0.2; feedback and statistics on the first use 
of the MVP, making appropriate adjustments – 0.4; the first successful experience of applying the 
technology in real business processes of companies – 0.5; the beginning of the industrial application 
of technology – 0.7; the beginning of industrial use by large companies – 0.85; successful industrial 
application during the year after passing the border of the productivity plateau – 1. For outdated tech-
nologies, the value of the coefficient will be equal to zero, and for the most relevant and innovative – 
to one. 

These assessments are systematized based on the results of surveys of experts from “Gazprom 
Neft”, “Rosneft”, and Deloitte. 

The scale for evaluating the reliability factor has similar meanings. In the absence of statistical 
information, the coefficient will be equal to zero. If the technologies have experience of successful 
industrial use, then the coefficient is equal to one. 

Integrated multivariate assessment. To assess the effectiveness and applicability of digital pro-
jects, traditional investment indicators (NPV, IRR, ROI, PI, DPP) can be used. Their use allows you 
to form the basis for making an effective management decision. Nevertheless, digital technologies 
differ significantly from the technologies of Economy 3.0, therefore, in addition to the classical methods 
of investment analysis, the use of special tools that can take into account the specifics of such tech-
nologies and projects is required. To ensure an integrated approach to assessment, it is important to 
consider the readiness of the organization to introduce innovations, the relevance of technologies, 
their reliability, etc. 

The relevance of the methodology lies in the integration of the most significant indicators into  
a single system to provide a systematic approach to making management decisions regarding the 
implementation of digital investment projects. The methodology being formed provides a reduction 
in the level of uncertainty and allows to overcome the gaps caused by the lack of methods for the 
systematic evaluation of digital projects. To solve these problems, it is proposed to use the following 
indicator: 

Cint = Cdm ← Cg ← Crel ← Cr, 

where Cdm – is the coefficient of digital maturity of the organization; Crel – is the coefficient of tech-
nology relevance; Cr  – is the technology reliability coefficient. 

Within the framework of the study of a certain set of projects, it was concluded that the critical 
value, which is a barrier to the adoption of the project, is 0. With this value of the final indicator, the 
implementation of the project is inappropriate. Let us consider the indicator: it consists of four mul-
tipliers and takes the value 0 at the time when one of the parameters included in the final indicator of 
the complex multivariate assessment turns to 0. 

With Crel = 0, it can be concluded that the technology under consideration has a more efficient 
analogue on the market, integrated with the overwhelming amount of existing infrastructure. An ex-
ample would be a proposal to introduce a lighting system based on kerosene lamps, with LED sub-
stitutes that are ahead of this technology in all technological and economic indicators. When the reli-
ability coefficient of a technology turns to 0, it makes sense to talk about working with a project that 
is based only on an idea and does not have a sufficient array of practical tests under it. Due to the 
high cost of a mistake, which is inherent in the oil and gas complex, the introduction and use of such 
technologies is impossible. 
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With Cg = 0 the implemented technology does not solve the tasks and goals of the organization, 
does not affect the technological and economic indicators that are important for it, and the proposals 
for the introduction of such technology are caused by momentary emotional outbursts that can be 
seen in the first zone of the Gartner curve. When the value of Cdm is identical to 0, it is necessary to 
talk about the complete unwillingness of the company to implement a project based on digital tech-
nologies in its activities due to the lack of the necessary technical conditions, competencies, and es-
tablished business processes. Тhus, the proposed resulting indicator Cint, is intended not to replace 
existing project evaluation methods, but to supplement the list of relevant tools, which will reduce 
the degree of uncertainty in the management decision-making process for the implementation of digital 
projects. Its use will improve the efficiency of management decisions related to the introduction of 
digital technologies at the level of companies in the oil and gas sector. 

Results. The proposed methodology requires practical testing. In the course of the study, a spe-
cial case of the introduction of digital technologies was considered – a project tested in 2020 by 
Gazprom Neft to implement a record of the state of drill pipes using Blockchain technology. 

The essence of the project is to verify the history of drilling equipment. The operating time of 
the drilling tool is not always sufficiently controlled, as a result of which the permissible level of 
operating time is exceeded, which leads to accidents (including fatal) and long downtime. The imple-
mentation of the project is aimed at recording the operating time of equipment and monitoring its 
inspections to prevent accidents and their consequences. The point is to apply special marks to the 
drilling equipment, which, when read, provide up-to-date information about the operating time of the 
tool. Binding the project with Blockchain technology ensures transparency and immutability of data. 

An alternative to this technology is to carry out a complete flaw detection of drilling equipment, 
which on average can take several days, which is unacceptable given the cost of downtime of the 
drilling crew.  

Evaluation of the compliance of the project with the goals and objectives of the company. Pri-
marily, it is necessary to understand whether the implemented project corresponds to the goals and 
objectives of the company. To calculate the compliance coefficient, which is included in the final 
indicator of a comprehensive multi-parameter assessment, it is necessary to describe the goals and 
objectives of PAO “Gazprom Neft”. According to the developed approach, the implementation of the 
project should correspond to at least one goal or task set by the company's management. If there are 
several goals or objectives, then the assessment is carried out according to the indicator on which the 
implementation of the project has the greatest impact. In this case, a similar indicator is an increase 
in the economic effect due to the optimization of the drilling process: 

 
The value of the coefficient above one indicates the compliance of the digital project with the 

goals and objectives of the organization (Table 4). 
 

Таble 4 
 

Goals and objectives of PAO “Gazprom Neft” in the context of the project assessment 
 

Goal Index Actual value Target value Predicted value after  
project implementation 

 Downtime reduction for other contractors Non-production time, 
days/year 

279.62 220 128.42 

Reduction of the number of accidents and  
incidents per year 

Number of accidents, pcs. 376.5 300 194.22 

Increase of economic effect based on drilling 
optimization 

NPV, thousand rub. 1 50000 118070 
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Assessment of the digital maturity of a 
company. The next step is to assess the digital 
maturity of the company in question. “Gazprom 
Neft” is currently one of the leaders in digital 
transformation in the world. The organization 
has built an effective regulatory framework 
that allows you to quickly test various hypo-
theses and quickly introduce various digital 
technologies into the company’s work. 

When it comes to corporate culture, then 
digital transformation is one of the key vectors 
of development that permeates the company at 
all levels, from management to line staff. From 
the point of view of technological efficiency, 
“Gazprom Neft” can also be called a bench-
mark in the industry, as it has a developed dig-
ital infrastructure: from powerful data pro-
cessing centers to advanced telemetry installed 
on wells [45]. 

According to the result of the developed questionnaire on the state of PAO “Gazprom Neft”, the 
organization received 89 points; therefore, its digital maturity coefficient is 0.89, which allows us to 
classify the company as an “innovator” and indicates its efficiency for the project. 

Assessment of technology reliability. Blockchain technology has been actively used since 2008, 
has managed to accumulate a sufficient amount of data on its application, and has confirmed its via-
bility in many areas – from financial transactions to government document management. For instance, 
Deutsche Bank is using product innovation in investment, while Amazon is using it in health insur-
ance [46]. Due to the large number of proven cases of successful use and adoption of technology at 
the level of many states, it is assigned a reliability coefficient with a value of 1. 

Assessment of technology innovation. According to the author's methodology, it is necessary to 
determine the level of technology innovation. To calculate the technology innovation ratio, we trans-
form the curve and plot the most relevant technologies for the oil and gas sector on it in accordance 
with the data given in the Gartner study (Fig.4). 

As can be seen from the presented diagram (Fig.4), the technology under consideration is in the 
“trough region” of disappointment on the Gartner curve, therefore, its innovation coefficient takes 
the value Crel = 0.6. 

Calculation of the applicability indicator for the digital project. To ensure a systematic approach 
to a comprehensive multi-parameter assessment, it is necessary to calculate the final indicator, which 
includes all the described elements. None of the coefficients took a value equal to 0 (Crel > 0). There-
fore, the technology has no modern substitutes and is relevant. Cg > 1 means that the implementation 
of the project fully coincides with the goals and objectives set by the organization, having a beneficial 
effect on important indicators for the economic activity of the oil and gas company. Cdm > 0.8 in-
dicates a sufficient level of digital transformation of an oil and gas company, which allows it to 
implement the technology being evaluated. Indicator Cr > 0 signals that the technology is proven 
and sufficiently studied for its risk-free use in the activities of an oil and gas-producing organiza-
tion. Respectively, Cint > 0, which means the absence of barriers to project implementation in terms 
of non-economic indicators inherent in digital projects: 

Cint = 2.36 ← 0.89 ← 0.6 ← 1. 

Fig.4. Gartner curve for oil and gas technologies [6] 
1 – Edge Al; 2 – devices for volumetric display; 3 – smart workplace;  

4 – IIoT platforms; 5 – Blockchain; 6 – virtual assistants;  
7 – mixed reality; 8 – digital twins; 9 – augmented reality;  

10 – predictive analytics while drilling; 11 – machine learning;  
12 – computer simulation 
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Based on the results of using the developed system of criteria on a real digital project imple-
mented in the activities of an oil and gas company, we can conclude that this methodology can be 
applied to provide a systematic approach to making and implementing management decisions at the 
level of oil and gas companies. 

Comparison of the proposed assessment methodology with traditional approaches. One of the 
main approaches used to assess the effectiveness of investment projects is the calculation and inter-
pretation of investment indicators – NPV, IRR, ROI, PI, and DPP. Net present value (NPV) measures 
how feasible the project is from an economic point of view. At the same time, the use of this indicator 
does not allow reflecting the specifics of individual projects, including in the field of digital solutions. 
In view of this, an assessment of additional parameters is required, which implies the improvement 
of approaches to its implementation and substantiates the significance of the developed methodology. 

The simultaneous application of the designated traditional approach and the methodology pro-
posed in the study can give different results. In the considered case, NPV (≥ 0) and the value of the 
final indicator indicate the feasibility of the project, but situations may be different. Table 5 compares 
the proposed assessment methodology with the traditional approach in the context of interpreting the 
obtained results and making managerial decisions. 

The conducted analysis proves the incompleteness of the information obtained when using ex-
clusively traditional approaches to assessing the applicability of digital projects in the oil and gas 
sector and justifies the need to use the proposed indicator to improve the quality and efficiency of 
accepted and implemented management decisions. 

Discussion. Requirements calculated for one project have no value to the management of com-
panies that use the methodology to evaluate digital projects. The final indicator calculated as part of 
a comprehensive multi-parameter assessment is as representative as possible when comparing several 
projects. The main competitive advantages of the developed assessment system of the applicability 
for digital projects in the oil and gas sector (compared to analogs) lie in the consideration of all key 
aspects specific to digital technologies; low degree of dependence on the human factor, expressed in 
expert assessments of various criteria. The main disadvantages of the developed methodology are 
dependence on other analytical systems (Gartner Hype Cycle) and the need to use expert assessments 
to determine the reliability and relevance of the implemented digital technology, which negatively 
affects the accuracy of estimating these parameters. 

Further research will be aimed at analyzing additional sets of information on digital projects in 
the oil and gas sector, necessary to improve the accuracy of evaluating applicability criteria, as well 
as improving the methodology for evaluating each of the criteria included in the presented system in 
order to minimize the level of uncertainty and take into account the maximum number of factors. 

Conclusion. One of the key challenges for the oil and gas industry at this time, characterized by 
an unstable economic and geopolitical environment, is to find ways to increase efficiency and reduce 
costs. The solution is the use of new technological solutions, most of which are digital technologies 
that have moved from the status of “image projects” to effective tools to increase the profitability of 
the development and operation of oil and gas fields. This fact is confirmed by a sharp increase in 
demand for innovative solutions in all areas of the industry, each of which needs to be evaluated in 
detail and properly selected. It should be taken into account that digital technologies are not only an 
opportunity for oil and gas companies, but also a certain challenge, since in addition to updating the 
technological infrastructure, they require organizations to actively develop the competencies of em-
ployees and even partially change business models. 

In order to reduce uncertainty when making effective management decisions as part of the selec-
tion of digital projects in the oil and gas sector, a system of criteria for evaluating such projects has 
been developed, based on four key components: the level of digital maturity of the company; com-
pliance of the implemented technology with the goals and objectives of the organization; the level of 
reliability of the implemented technology; the level of innovation of the implemented project.  
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Таble 5 
 

Comparison of the proposed method of complex multi-parametric assessment with traditional approaches 
 

Conditions 

Characteristic Interpretation of results Management decision-
making process NPV  

indicator 
Final  

indicator 
Сint  

NPV ≥ 0 Сint > 0 Both indicators are posi-
tive 

The obtained results indicate the feasibility 
and efficiency of the project implementation 
both in terms of economics and the innova-
tiveness and effectiveness of the project itself 

In the context of the proven 
effectiveness of the project, its 
implementation is considered 
rational 

NPV < 0 Сint > 0 NPV provides a negative 
result, the final indicator 
is positive 

The obtained results indicate that the imple-
mentation of the declared project is ineffi-
cient from an economic point of view, but the 
used technologies are progressive, and their 
implementation corresponds to the compa-
ny's target priorities 

It is necessary to refer to  
the results of the economic  
assessment, consider the pos-
sibilities of supporting the 
digital project and justify  
the significance of its imple-
mentation for the company 

NPV ≥ 0 Сint = 0 NPV provides a positive 
result, the final indicator 
is negative 

From the point of view of economic effi-
ciency, the project is productive. To draw a 
conclusion about the value of the final indi-
cator, it is necessary to evaluate the values of 
each coefficient: 
Сg = 0 – the implementation of the project 
does not correspond to the established goals 
of the company, it needs to be adapted to the 
implemented priorities; 
Cdm = 0 – the current level of digital maturity 
of the company does not allow to realize the 
existing potential, which conditions the adop-
tion of the appropriate measures; 
Crel = 0 – the proposed technology has a more 
efficient analogue on the market, which is 
why the list of options under consideration 
should be expanded (more advanced and 
competitive technological solutions should 
be considered); 
Cr = 0 – the absence of relevant data on the 
implementation of the proposed technology, 
which leads to the presence of increased pro-
duction, technological, and financial and eco-
nomic risks 

The management decision-
making process for the imple-
mentation of the project 
should be reviewed depending 
on which aspect of the final 
indicator is the gap. If there 
are more advanced analogues 
of the proposed technology, it 
is necessary to evaluate the 
possibilities of their imple-
mentation. If the implementa-
tion of the project as a whole 
contradicts the goals of the 
company, then, regardless of 
the economic effect, the issue 
of accepting it for implemen-
tation should be reviewed 

NPV < 0 Сint = 0 Both indicators are 
negative 

The obtained results indicate the inefficiency 
of the project from the economic side, its po-
tential non-viability in terms of innovation, 
reliability, compliance with the goals and ob-
jectives of the company 

In the context of proven nega-
tive economic efficiency and 
inefficiency of the project im-
plementation, it is advisable to 
reject the project (or postpone 
the implementation in the 
event of a revision of the tech-
nological component or a 
change in the priorities of the 
company) 

 
The ratio of the project's compliance with the goals and objectives of the company is calculated 

using the ratio of the technological effect brought by the implementation of the project and the existing 
goals of the organization relative to the measured metric. The value of the digital maturity coefficient 
is determined using the method of expert assessments or using a special questionnaire. Technology 
relevance is assessed through the use of existing technology of trend-tracking systems. The reliability 
of the technology used in the project is determined based on information about the history of its use. 
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All the developed metrics are taken into account when calculating the final criterion – the final 
indicator. It is with its help that one can compare diverse digital projects implemented in the activities 
of an oil and gas company. The final indicator, like the entire developed system of criteria for evaluating 
the applicability of digital projects, is intended not to replace, but to supplement the existing economic 
indicators of the effectiveness of projects to take into account the specifics of such business initiatives. 

Within the framework of the study, the developed system of applicability criteria was tested on 
a real digital project of an oil and gas company. Testing of the methodology showed its practical 
applicability and made it possible to determine growth points for further development of the system 
of criteria. Thus, within the framework of the conducted scientific research, a comprehensive approach 
has been developed to assess the applicability of digital projects in the oil and gas sector, aimed at 
minimizing the level of uncertainty in making managerial decisions and, as a result, maximizing the 
technological and economic efficiency of digital projects implemented at the company level. 
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