DEVELOPMENT OF HUMAN RESOURCES IN THE CONDITIONS OF DIGITALIZATION OF OIL AND GAS INDUSTRY
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Abstract
This paper is devoted to the study of the development of human resources in the digitalization of the oil and gas industry. The authors conclude that one of the main areas of training and retraining of personnel in the digitalization of the oil and gas industry should be the creation of mechanisms for public-private partnership of oil and gas employing companies with universities, which will ensure the digitalization of the industry, the development of higher education and the national economy as a whole.
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Digital technologies in the modern world play an important role in the socio-economic development of countries.
Digital technologies offer several advantages:
- acceleration of information exchange;
- simplification of access of business and the population to public services;
- creation of new digital products, technologies;
- the emergence of new opportunities for business, etc.
The goal of the state program “Digital Kazakhstan” adopted in Kazakhstan is “the progressive development of the national digital ecosystem to increase the competitiveness of the economy and the nation, achieve sustainable economic growth and improve the quality of life of the people of Kazakhstan” [1].
The creation and development of digital oil and gas technology and innovation is associated with the ideology of Hi-Tech (high technology). The ecosystem of the digital oil and gas industry is based on digital acquisition, the subsequent transmission of geological field data, which is encoded into discrete signal pulses [2; 3; 4]. Thus, the digitization of the collection and transmission of geological field data is a key factor in the digitization of the oil and gas industry in Kazakhstan.
Figure 1 shows the key elements of the digitalization of the oil and gas industry.
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Figure 1 - Elements of digitalization of the oil and gas industry
Note: compiled by the authors 

Thus, with the help of sensory devices, it is planned to detect abnormal changes in pressure, flow, and temperature in installations of the collection and preparation system, wells, drilling rigs.
Upon receipt of a warning signal, engineers of the center for integrated operations begin to conduct a diagnostic study using a virtual or interactive three-dimensional production model [5].
Integrated operations center engineers determine the need for specific services; create a request for service providers. In real time, the most advantageous offer is accepted.
Air drones conduct surveys of surface collection systems, offshore drilling installations, preparation and transport of oil and gas products and transmit video and images to the integrated operations center online [6; 7].
Sometimes workers in the oil and gas fields get to the equipment or oil well for several hours. They will have direct access to the recommendations of experts, using the connection with the digital mobile operator, online information and the possibility to print on the spot on 3D printer small details [8].
The oil and gas industry of the Republic of Kazakhstan, occupying a crucial place in the national economy, must undergo the necessary digitalization (Figure 2).
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Figure 2 – Smart oil and gas complex of the Republic of Kazakhstan
Note: compiled by the authors
According to Schwab Klaus, in 2016, the number of smart oil and gas fields of the 1st generation (including oil and gas fields, where elements of smart technologies were partially introduced) reached 240 units, and the number of smart fields of the 2nd generation - 2 [9].
The revolutionary changes in the global oil and gas industry have recently led to the creation of 110 large centers operating in real time for management:
- search and exploration;
- drilling;
- development;
- preparation and operation;
- transport;
- processing;
- marketing of oil, gas and petroleum products.

Table 1 - The number of development control centers operating in real time of large oil and gas companies in the world
	Company
	Name of the Control Center
	Number of control centers

	1
	2
	3

	ВР
	Advanced Control Environment 
	10

	Chevron
	Advanced Decision Environment
	8

	Shell
	Collaborative Work Environment 
	7

	Conoco/Philips
	Onshore Operations Centers   
	5

	Note: compiled by the authors


As can be seen from the data in Table 1, in every major oil and gas company in the world, the number of Development Control Centers operating in real time is growing rapidly.
In our opinion, the smart oil and gas complex should be oriented:
- a significant reduction in material and labor resources;
- a significant increase in labor productivity;
- to reduce operating and capital costs;
- on leveling the impact on the environment.
For the labor resources released by the digital oil and gas industry, it is necessary to ensure their conversion with the creation of an integrated system of educational programs using public-private partnership mechanisms.
The list of new specialties of the digital oil and gas industry should include:
- operators of drones and air copters;
- operators of underwater drone;
- mobile operators;
- operators of underwater mining complexes;
- operators of downhole tractors;
- dispatchers of integrated operations, etc.
According to forecasts, the demand for highly qualified specialists in the field of artificial intelligence methods and analytics of large geodata will grow especially quickly.
An important strategic task in the digitalization of the oil and gas industry should be to increase the interest of all stakeholders in the training of highly qualified personnel, training, retraining, the development of creative thinking of employees, the ability to solve non-standard tasks.
The choice of modern means, forms, methods of training and retraining of workers is one of the important steps in the activities of oil and gas companies [10; 11].
Problems of training and retraining of labor resources in the oil and gas industry should be considered in the context of the diversity of relations and relations with the most important macroeconomic and demographic processes in the country, the state of the labor market and employment dynamics in the industry, as well as changes in their structural characteristics.
In modern conditions, serious employers in the oil and gas industry willingly cooperate with Kazakhstani universities, taking an active part in joint educational programs, waiting for competitive specialists [12; 13].
Thus, one of the main areas of training and retraining of personnel in the digitalization of the oil and gas industry should be the creation of mechanisms for public-private partnership of oil and gas employing companies with universities, which will ensure the digitalization of the industry, the development of higher education and the national economy as a whole.
Thus, as was noted, one of the main areas of training and retraining of personnel in the conditions of digitalization of the oil and gas industry should be the creation of mechanisms for public-private partnership of oil and gas employing companies with higher education institutions (Figure 3).
Directions of public-private partnership of oil and gas companies-employers with higher educational institutions in the process of training and retraining of personnel in the conditions of digitalization   
creation and continuous improvement of educational standards and programs, training programs and retraining of competitive qualified personnel, taking into account the needs of the domestic labor market and the digitalization of the oil and gas industry;
creation and development of educational and production infrastructure on the basis of universities for the innovation activities of oil and gas companies;

the possibility of attracting students and teaching staff in the process to carrying out research and development projects to solve the problems of the oil and gas business; 


creation of additional opportunities for the development of multi-channel and material and technical financing of the educational base;
 


creating a model of an integrated innovative educational complex (technologies and areas of training and retraining for the oil and gas industry, quality management, new infrastructure). 






























Figure 3 - Directions of public-private partnership of oil and gas companies-employers with higher education institutions
Note: compiled by the authors

The development of a model of interaction between oil and gas companies-employers with the higher education system in the process of training and retraining personnel at all levels requires an updated regulatory and legal framework for the implementation of organizational and educational support for students' training for the industrial sector of the economy.
The interest of oil and gas companies-employers and professional communities to participate in the interaction with the higher education system in the process of training and retraining of personnel consists primarily in the benefits they receive from the implementation of the public-private partnership mechanism of oil and gas companies-employers with higher education organizations in the training of qualified professionals.
The main areas of cooperation in the framework of the public-private partnership program of oil and gas employing companies with organizations of the higher education system should be:
- conclusion of long-term contracts for targeted training and retraining of qualified personnel for the oil and gas industry;
- internships on the basis of an oil and gas company by students and teachers,
- creation of a training ground in a partner company;
- organization of continuous personnel training for the industry;
- organization of training and retraining of personnel for the oil and gas industry (mastering the latest competencies in the digitalization of the oil and gas industry in Kazakhstan), etc.
[bookmark: _GoBack]
References 
1. Государственная программа «Цифровой Казахстан» утверждена Постановлением Правительства Казахстана от 12 декабря 2017 года № 827.
2. Воробьев А. Е., Хоноре Т. Цифровизация нефтяной отрасли Казахстана //Проблемы недропользования. – 2018. – №. 1 (16). – C. 57-68.
3 Трунцевский Ю. В., Ефремов А. А. Цифровая интеграция-путь в будущее //Международное публичное и частное право. – 2018. – №. 1. – С. 6-12.
4.  Кабыкенов А. Энергоэффективность в Казахстане как мера перехода к зеленой энергетике. – 2017. – 254 c.
5. Биекенов К., Мамытканов Д., Сарыбаева И. Перспективы развития энергии будущего в Казахстане //The Journal of Psychology & Sociology. – 2017. – Т. 61. – №. 2. – C. 154-168.
6. Якушенко К. В., Шиманская А. В. Цифровая трансформация информационного обеспечения управления экономикой государств-членов ЕАЭС //Новости науки и технологий. – 2017. – №. 2. – С. 11-20. 
7. Искаков А. Е., Вечкинзова Е. А. Анализ положения политики открытого доступа в казахстанской науке //Научная периодика: проблемы и решения. – 2017. – Т. 7. – №. 1. – C. 25-33. 
8. Kurmanov, N., Tolysbayev, B., Aibossynova, D., & Parmanov, N. (2016).  Innovative activity of small and medium-sized enterprises in Kazakhstan and factors of its development. Economic Annals-XXI, 158(3-4(2)), pp. 57-60 DOI: http://dx.doi.org/10.21003/ea.V158-13
9. Бондаренко Н. Е., Дубовик М. В., Губарев Р. В. «Тройная спираль» как основа создания инновационных систем //Вестник Российского экономического университета имени ГВ Плеханова. – 2018. – №. 2. – С. 3-15.
10. Kurmanov, N., Turekulova, D., Doskeyeva, G., & Alina, G. (2016). A research on innovation in small and medium-sized enterprises: The case of Kazakhstan. International Journal of Economics and Financial Issues, 6(3), 907-910.
11. Yeleussov, A., Kurmanov, N., & Tolysbayev, B. (2015). Education quality assurance strategy in Kazakhstan. Aktual'ni Problemy Ekonomiky= Actual Problems in Economics, 164, pp. 142-150.
12. Шейнбаум В. С., Будзинская О. В. Интеграция образования, науки и бизнеса: современные институциональные решения //Высшее образование в России. – 2018. – №. 2. – С. 39-46.
13. Каленов О. Е. Инновационность как основа конкурентоспособности организации в экономике знаний //Развитие социального и научно-технического потенциала общества. – 2018. – С. 413-418.
