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aBSTraCT
The article presents the results of a study aimed at substantiating the need to develop the principles of sustainable 
development in the oil and gas sector of the economy, which, in turn, determines the change of the raw commodity 
material model of economic development and the transition to the ESG principles of all enterprises within the industry 
to ensure the targets of the concept of sustainable development. The search for new ways to manage the added value 
of the oil and gas sector of the economy is determined by the shift of interests towards renewable energy sources, 
which limits the use of conventional hydrocarbons and, as a result, leads to a reduction in demand for them. Within 
the framework of a certain problem, the authors consider the value chain of the oil and gas sector of the economy, 
taking into account the implemented ESG principles, which allows taking into account the interests of all participants: 
government-business-science-education. The authors define the current state of industrial development at the point 
of bifurcation, which necessitates the transformation of existing business models by improving the concept of added 
value through product life cycle assessment. The authors also identified the principle of emergence of ESG-transition of 
industrial enterprises, contributing to the widespread introduction and implementation of the principles of sustainable 
development in the oil and gas sector. In addition, the article discusses circular business models involving the practice 
of increasing the added value of petrochemical industries by transforming the value chain. Taking into account the 
regularity of added value from the production cycles of Stan Shi’s product, the authors constructed a «Smiling curve» of 
changes in added value for the oil and gas sector of the economy, which once again proves that high added value in the 
oil and gas sector of the economy is created in the petrochemical industries. Taking into account these circumstances, the 
authors proposed a sustainable life cycle of products of petrochemical industries (using the example of polypropylene).
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INTrODuCTION
I n  t o d a y ’ s  d y n a m i c a l l y  c h a n g i n g 
environment, business development in 
monopol ised industr ies  is  a  complex 
task. This is due to the transition to a new 
technological level involving accelerated 
innovation progress, automation, and 
digitalisation of all production processes, 
which poses certain environmental, social, 
and managerial threats both for an individual 
business entity and the economy as a whole. 
First of all, the changes taking place in the 
economy will affect the oil and gas sector, as 
these industries are energy-intensive (due 
to the geographically limited possibility of 
using renewable energy sources), import-
intensive (as the equipment of oil and gas 
chemical plants is predominantly imported) 
and carbon-intensive (due to the fact that the 
main volume of greenhouse gas emissions 
along the aggregated value chain falls on 
the extraction of hydrocarbon raw materials 
and accounts  for  59% (3 ,297  mil l ion 
tonnes of СО2) 1 [1–4]. Further, the related 
industries will be subject to transformation, 
in particular, machine building. In addition, 
the global economy is on the threshold of the 
new industrial period, which implies a shift 
of interests to product life cycle management. 
This favours the development of tools for 
shaping the business models of oil and gas 
industries by improving the value chain.

The conceptual basis of this study was the 
theoretical approaches to value formation by 
A. Smith, D. Riccardo, K. Marx, etc., defining 
the concept of surplus (added) value, as well 
as the problems of value chain development 
reflected in the works of M. Porter, G. Gereffi, 
M. V. Mayer, and studies of the regularity of 
changes in added value at different stages of 
the product life cycle by Stan Shea. [5–9].

1 Strategy of socio-economic development of the Russian 
Federation with low greenhouse gas emissions until 2050. URL: 
http://static.government.ru/media/files/ADKkCzp3fWO32e2yA0B
htIpyzWfHaiUa.pdf (accessed on 05.05.2022).

MaIN ParT
According to Stan Shea’s research, value added 
is only created at the ends of the Smiling 
Curve, i. e., if we talk about the oil and gas 
sector, —  in the oil and gas chemical industries. 
However, growth points have not yet been 
reached, so it is advisable to improve the value 
chains of such industries (Fig. 1).

Thus, the improvement of the oil and 
gas sector value chain management (VAC) 
should be determined by the reallocation 
of priorities towards oil and gas chemical 
(OGC) industries. In addition, the increase 
of the chain can be achieved only through 
the organisation of sustainable (circular) 
petrochemical industries, i. e., through the 
use of polypropylene processing products in 
the production process. This is possible only 
by following ESG principles and introducing 
them into petrochemical production cycles, 
which will also contribute to the achievement 
of sustainable development goals (Fig. 2)

The concept of product value creation 
d eve l o p e d  by  M i c h a e l  Po r t e r  c a n  b e 
complemented by elements that develop the 
activities of the OGC industries and increase 
the value chain, which take into account 
ESG principles. This will contribute to the 
importance of the concept of sustainable 
development of the oil and gas sector of the 
economy, since the elements introduced in the 
value chain are consistent with the principles 
of sustainability and allow the application of 
circular models in the oil and gas sector of the 
economy, involving: closed-cycle production; 
energy substitution technologies, СО2 capture; 
extension of the product life cycle. Therefore, 
when forming an ESG strategy and changing 
the old model of economic development, it is 
necessary to take into account the objectives 
minimising the negative and increasing the 
positive impact on the value chain. Thus, 
according to the authors, the priority for the 
development of ESG models of oil and gas 
chemical production facilities is: reduction of 
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СО2 emissions; improvement of СО2 capture 
technologies; improvement of RES (renewable 
energy sources) technologies; reduction of 
injuries; creation of new jobs; increase of 
transparency of company management actions 
and openness of indicators for achieving the 
SDGs; reduction of the corruption component. 
All this will contribute to the achievement of 
sustainable development goals [10–12].

The most promising and sustainable 
business models for the formation of circular 
value chains of petrochemical industries are 
product life cycle extension, resource recovery 
and circular supply (see the Table below).

Among circular business models, there are 
also platforms of product sharing through 
rent, hire, leasing and the “service instead of 
product” model, based on the exploitation 
of the product with the ownership of the 
product remaining with the manufacturing 
company. It  should be noted that the 
formation of sustainable business models in 
oil and gas chemistry achieves the principle 
of emergence, which consists in the fact that 
some of the industries that have implemented 

ESG strategy in their business models create 
conditions for ESG-transformation of other 
industries in this market (industry). This 
contributes to increased competitiveness 
within the industry, business development and 
related industries (in particular, mechanical 
engineering).

A c c o r d i n g  t o  t h e  a u t h o r s ,  E S G -
transformation of petrochemical business 
models is possible when improving the value-
added chain by influencing the assessment 
of the life cycle of petrochemical products, 
where it is supposed to take into account the 
dependence of the production impact on the 
environment throughout the entire cycle 
of the chain (from production to product 
utilisation). Thus, the cycles of the value chain 
where ESG principles are implemented have 
the least negative impact on the environment, 
because at each stage it is assumed to 
evaluate indicators characterising one or 
more ESG principles, which is in line with the 
sustainable development goals (Fig. 3).

With this in mind, the model of circular 
cycles of polymer production (high value-
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Fig. 1. Smiling Curve of the added value of the oil and gas sector of the economy
Source: created by the authors on the basis of Stan Shi’s research.
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added products of OGC industries) assumes 
the use of not only hydrocarbons but also 
recycled raw materials in the main production. 
Today, the use of recycled materials is limited 
in high value-added production (in particular, 
in oil and gas chemistry), which hinders the 
increase in added value.

CONCLuSIONS 
aND rECOMMENDaTIONS

Further development of the industry is 
impossible without a transition to a more 
sustainable model (Fig. 4).

To achieve the goals of  sustainable 
development and accelerated implementation 
of ESG principles in the practice of domestic 
oil and gas chemical industries, it is necessary 
to replace the existing business models with 
circular ones, such as the model of product 
life cycle extension (use for synthesis of 
polymer products not only traditional sources 
of raw materials: oil, gas, straight-run petrol, 

but also processing products obtained as 
a result of treatment of recycled polymer 
waste); the model of resource recovery 
(organisation of closed-cycle production); 
circular supply (transformation of the energy 
balance within the enterprise: replacement 
of traditional sources with renewable ones, 
reduction of energy intensity of production 
facilities, application of energy substitution 
technologies). This creates new opportunities 
for improving the value chain of petrochemical 
production. Thus, when the value chain is 
supplemented with the cycle of production of 
goods from recycled materials, the first one 
increases, hence the added value of the oil and 
gas sector of the economy and industry as a 
whole increases. However, the transformation 
of the existing model of development of 
domestic oil and gas chemical industries is 
complicated by the inconsistency of the goals 
of the “state-business-education-science” 
spiral defined in the strategic documents 

Fig. 2. Sustainable value chain of products of petrochemical industries
Source: developed by the authors on the basis of M. Porter’s value creation system.
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Table
Types of business models that take into account ESG principles in petrochemical industries

Type of business model Characteristics Practice

Business model of 
product lifecycle 
extension

Applicable in various industries, 
it implies early identification 
of problems (regarding repair, 
reconstruction, modernisation). 
For example, in order to increase 
the service life of equipment, it 
is necessary to carry out timely 
maintenance

It is used for oil and gas chemical production; it 
involves construction of polymer processing plants 
to obtain secondary raw materials or upgrading of 
pyrolysis facilities to produce polypropylene with the 
ability to process recyclable materials

Resources Recovery Applicable to industries in which 
the production of a commodity is 
carried out through a closed cycle

Renewable production and consumption concept 
involving the use of Vivilen brand plastic waste 
and recyclable materials in production; actively 
implemented in SIBUR Group’s business model (in the 
long term, it is planned to use 100,000 tonnes of 
polymer waste annually in the production process in 
own projects and projects with partners).

Circular supplies Replacing traditional resources with 
renewable sources

SIBUR is integrating the use of oil and gas by-
products into its business models to reduce СО2 
emissions. Petrochemical leaders in Russia have also 
implemented an automated energy balance system to 
track and reduce energy intensity in production

Source: created by the authors according to the data of petrochemical industries.
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of sustainable development of the Russian 
Federation. This contributes to the delay in 
the transition to a sustainable development 
model. In addition, when changing the raw 
material model, oil and gas chemical business 

can compete both within the industry and on 
the global market, as compliance with ESG 
principles creates new points of growth not 
only for production facilities, but also for the 
entire national economy.
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