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1. Introduction
Russia is one of the leading oil and gas producers, however, its share of petrochemical production accounts for
only 2% of the world total. Russian petrochemical production falls behind global leaders - China, the United
States and Saudi Arabia by 5–8 times (Akishin, Tyrtov, 2018).
Important trends facing the petrochemical industry around the world today are the problems of the resource base
and geography: deterioration in the quality of reserves, decline in reservoir productivity, and attention to lowpermeability reservoirs. The needs of the petrochemical market today is an approach when the company as a
provider does not just provide a product and related services, but is ready to participate in the development of an
investment solution for the task of its customer, accompany its implementation and share responsibility for the
final result. It is precisely this model of development of the petrochemical market that will be further promoted as
much as possible by commercializing joint developments (Grigorievna, Aleksandrovna, Vladimirovich, 2019).

2. Litreture review
There has been a large number of theoretical, methodological and applied research on setting development
strategies for petrochemical complexes. This is due to changing trends, tools, development tendencies, and
approaches to the financing of petrochemical projects in Russia and worldwide.
The issues of the management of investment projects received much attention in the works by such scientists as
(Carlsson, Jacobsson, Holmen, Rickne, 2002), (Shuen, Feiler, Teece, 2014), (Luebeck, Petrov, 2018), (Borodin,
Pyatanova, et.al., 2019) and others.
Fundamental works by scientists (Sterling, Murray, 2007), (Coenen, López, 2010) are also worth mentioning.
The process of investment planning in a changing environment is based on traditional foundations and uses
information from open sources, and includes several stages of preparation of documentation in accordance with
the main objectives of the financial planning regulation of the company, presented in Figure 1.

Figure 1. The process of investment planning
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The process of financial investment planning (see Figure 1) is very time-consuming, as you go through all the
stages (Dudin, Lyasnikov, Sekerin, Gorokhova, Danko, Bank, 2017), (Borodin, Veynberg et.al., 2019), the
planned indicators are more deeply interconnected both among themselves and with the data of the external
environment. The financial plans developed on the basis of these data serve as a guide (reference point) for
financing the current and investment activities of the organization.
As part of financial investment planning, financial analysis methods (Menshchikova, Sayapin, 2016) will be used
to determine the implementation of financial investment plans (see Figure 2).

Figure 2. Financial investment analysis methods

The reality of indicators of financial investment plans largely depends on the choice of planning methods, their
combination, taking into account the specifics of each (Dobrova, Danilochkina, Cherner, Dobrov, Dobrov,
Sepiashvili, 2018).
It should be noted that each company develops a financial investment plan for its activities based on niche
development, industry potential and its own internal individual standards, i.e. each uses its own specific
methodology, allowing taking into account all the features of the business and the sphere where the activity is
implemented. Of course, company managers should orient their business toward future financial competitiveness,
but also take into account the need to remove unprofitable units or lines of business, identify those areas that do
not correspond to the current level and require reevaluation. Justification of certain articles of financial investment
plans, even in the most progressive ways, will not ensure the reality of the tasks if income and expenses are not
balanced.
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The methodological framework for setting up the investment planning system is quite wide. However, at the same
time, the realism and reliability of the calculated indicators of financial plans largely depends on the set of
selected methods of financial planning, which is a subjective value. The reality level of the obtained forecast data
depends both on the human factor in making management decisions and on the developed and installed
mathematical base in an automated accounting system that allows you to combine different methods taking into
account the specifics of each.
3. Methodology
The article discusses the dynamics and structure of investments in fixed assets in the Russian Federation in the
period 2011-2018. The state of the economy of the Russian Federation predetermined its understanding as a factor
condition for implementing the development strategy of the chemical and petrochemical complex in the Russian
Federation for the period up to 2030. The Russian petrochemical market is characterized as a market for complex
and expensive processes that are not market products, burdened with infrastructure issues and the complexity of
pricing, with limited a set of sources of raw materials. The conclusions formulated are illustrated in the dynamics
of the development of petrochemistry both in the industry as a whole and on the example of the development of
the industry in the Siberian Federal District, where a large amount of raw materials is concentrated and the
prospect of increased financial competitiveness of this business is noticeable. A description of the problems by the
degree of influence on the competitiveness of the main segments of the petrochemical companies revealed the
conditions for the development of the investment potential of the petrochemical industry. The authors of the
article present projects for the development of petrochemical companies in the Russian Federation until 2030,
characterize the investment potential of the industry, make conclusions about the need to develop the use of
financing mechanisms for innovative subprojects of companies in the petrochemical industry.
Let us consider the state of Russian economy as a factor condition for this strategy implementation. Since 2011, it
was characterized by reduced consumer and investment demand, slowdown in the field of investment and
industrial development, lower demand for domestic production, decline in purchasing power, which altogether led
to the slowdown in economic growth, in general. It is neseccary to emphasize the downward trend in the
dynamics of fixed investments in the period of 2011-2015. In 2016, the negative trend was levelled out and a
tendency towards recovery and increase in fixed investment growth emerged (see Figure 3). The relative
stabilization of the macroenvironment in 2017 ensured the growth of real investment in fixed assets. The key
drivers of growth were increasing the availability of credit as a result of lower interest rates, as well as improving
the financial condition of enterprises: investments financed by own funds increased by 9.0% over the year.

Figure 3. Dynamics of the ratio of investments in fixed assets to Russia's GDP
Source: Federal State Statistics Service http://www.gks.ru/free_doc/new_site/business/invest/tab_inv-vf.htm
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In general, we can talk about a reduction in the ratio of investment in fixed assets to Russia's GDP. At the same
time, the volume of investments in fixed assets in 2018 increased in real terms by 4.3% compared to 2017 and
amounted to 17.6 trillion rubles, Rosstat said earlier. And real GDP growth amounted to 2.3%. It turns out a
paradox: investments grow faster than GDP, but at the same time, the ratio of investment to GDP decreases. The
contradiction (decrease) is due to the fact that the investment deflator has grown much weaker than the GDP
deflator. Among the possible reasons for the restoration of investment dynamics, the stabilization of oil prices and
favorable forecasts of economic growth could be indicated, as well as the observed signs of economic
stabilization that positively affect changes in the index of entrepreneurial confidence.
The analysis of the data shows that despite the significant reduction in Russia’s investment attractiveness both
during the global crisis of 2008–2009 and poorly performing economy of 2014–2016, the general trends and
structure of investment did not undergo substantial changes. In general, after the stabilization of the economic
situation in 2013, the share of investments in machinery, equipment and vehicles in the structure of fixed
investments reached a level of 38.8%. Thereafter, there was a serious decline, and in 2015-2017, the indicator
achieved a 15 - year minimum and constituted 31.5%. Nowadays, this very segment is the targeted one for
modern financial companies. However, considering the increasing competition, year by year, this segment
continues growing, which forces financial companies to search and explore new markets. It can be assumed that
through the implementation of a new technical strategy, Russian petrochemical companies will gain more than
130 billion rubles in financial effect by 2025 both from additional production and from an additional resource
base that companies need to involve.
Thus, the main investment areas for increasing the financial competitiveness of petrochemical companies in the
Russian Federation will be associated with the construction of technical centers for the development of polymer
processing, where potential customers will be able to participate in the development and testing of new products
and brands of raw materials.
The analysis of the data in Figure 4 shows the structure of fixed investments in 2018.

Figure 4. The structure of fixed investments in 2002-2017, by types of fixed assets
Source: Federal State Statistics Service
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/enterprise/investment/nonfinancial/#
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The deterioration of the economic situation in general, and of the investment activity in particular, can be
explained by the fact that, since 2014, the negative trends in Russian economy escalated, and the currency crisis
started as a result of the devaluation of the rouble against foreign currencies. The devaluation was caused by
falling energy prices, as the revenues from energy resources made up a significant part of Russia’s budget, as well
as by the introduction of economic sanctions against Russia. Individual global companies reported on their
disinvestment in the Russian Federation. The above-mentioned aspects affected the reduction of investment in
general, led to withholding lending by foreign banks; the banking system introduced stricter requirements for
potential borrowers, and the rates on borrowings increased, which reduced the potential capacity for innovative
development of petrochemical companies in the Russian Federation through investment resources.
It is also essential to mention that the petrochemical market is the market of complex and expensive processes,
which are not market goods. It is complicated by infrastructure issues and pricing complexity, and has a limited
set of raw materials sources. All this allows to conclude on the weak investment and innovation position of
petrochemical companies. Petrochemicals and polymer raw materials processing are far from being the strategic
focus of most gas and oil refining companies, as the investments in such projects are high and EBITDA in
absolute terms is incomparably lower than the revenues from operating income.
Thus, petrochemical production can most commonly be considered just a part of an integrated development
project, whose economy may currently be unprofitable, mainly due to high investments in deep gas processing
and petrochemistry.
The object of reseach is characterized as:
Russia today is one of the largest producers of crude oil and petroleum products: 32 large oil refineries with a
total installed capacity of 310.4 million tons per year operate in Russia. Russia takes ~ 19th place in the world in
terms of petrochemical production (1% of the global volume), and 11th place in terms of per capita. In Russia,
for each person working in the petrochemicals, there are from $ 30 thousand to $ 40 thousand of the enterprise’s
revenue, and among world industry leaders this figure is $ 300 thousand - $ 500 thousand. The total volume of
primary processing of crude oil in Russia increased by 2.5% (or 7 million tons) In 2018 compared to the same
period in 2017 and amounted to 286.9 million tons. However, in the last four years there has been a downward
trend. It should be noted that the reduction in the number of products at the same time occurred with an increase
in its quality. In 2016–2018 a positive price trend took place in the markets of all petrochemical products.
Ethylene and propylene prices increased by 33 and 44%, respectively. In the aromatic segment, the maximum
growth was shown by prices for benzene and styrene, increasing in 2018 compared to 2017 by 22 and 42%,
respectively. However, the market situation changed at the end of 2018, when oil prices, oil products prices, and
polymers prices went down sharply. The situation in the Russian oil production and refining market in 2018-2019
showed a decrease in profitability, a deterioration in the economy of Russian oil refineries forced them to look for
development opportunities in the petrochemical industry. The results of the first quarter of 2019 suggest a further
decrease in growth rates: the chemical production index was 1.6% compared to the same period in 2018 (versus
2.2% in 2018 and 6.7% in 2017). However, by 2020, a significant improvement in production dynamics can be
expected: at the end of 2019, it is expected to launch a new petrochemical complex with a capacity of 2 million
tons of polymers per year.
The main competitive advantage of Russia in the field of petrochemicals is that it has a rich raw material base,
because natural resources are the basic component of petrochemical production. However, while the domestic
domestic market for petrochemical products is not saturated. Comparing the per capita consumption of
petrochemicals in Russia abd in the developed countries, it is significantly inferior to them. Export of Russian
polymers today is less than 1%, while the volume of export of crude oil is 10%. The share of Russia in the
production of ethylene is 2.6%, and in the production of plastics - 1.8%. In terms of the total volume of
production of chemical products, Russia ranks twentieth.
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Russia occupies quite a good position in only a few areas: in the ammonium nitrate market, the share of Russian
products is 40%, urea - 17%, ammonia - 16%.
The commodity nomenclature of exports of the chemical complex of Russia is represented mainly by products of
low and medium degree of technological redistribution, which is used for further redistribution into products with
high added value. The main products with export potential: mineral fertilizers - 35%; synthetic rubber - 9%;
ammonia - 5% (24% of production); methanol - 2% (53% of production). The physical volume of export of
petrochemical products in 2018 increased by 3.5% compared to 2017.
Unlike export, the nomenclature of Russian imports is diverse, traditionally goods with high added value prevail
in it. A comparison of the product structure of Russian exports and imports shows that mainly low-value
chemicals are exported from the country, and high-value-added products are imported: catalysts, plasticizers
about 35%, plastic products 23%, plastics and synthetic resins 19%.
At the same time, stagnating domestic consumption does not give positive signals regarding long-term
development prospects. Since traditional petrochemical companies have set themselves the goal of expanding
production and increasing capitalization, in order to neutralize the negative impact of the maneuver on
petrochemicals, since 2022 in the Russian Federation will earn a reverse excise tax on oil with a damping
component. The benefit can be given to companies investing in new production, as well as existing ones - if they
invest at least 65 billion rubles in the modernization of ethane processing plants from 2021 to the end of 2026.
This will allow companies to continue to regularly equalize tax conditions for different types of petrochemical
feedstocks.
According to the calculations of the Ministry of Energy of the Russian Federation the reverse excise tax will
attract more than 3.5 trillion rubles investments to Russia in the next 6-7 years, and increase the processing of
petrochemical raw materials by 8-10 million tons.
The fact that only operating petrochemical companies are investment-attractive should also be taken into account.
In modern conditions, the chemical industry of the Siberian Federal District is experiencing increased competition
from Asian and Middle Eastern producers of petrochemical products.
The contribution of the petrochemical to the region’s GDP is 6-7%. A feature of the Siberian chemical industry is
its significant export orientation: in the total production, its share was 40% (while the district's share in the total
volume of petrochemical production is 11.2%).The example of calculations for the Siberian Federal District,
demonstrating the negative investment-attractiveness of petrochemical activity from scratch, is presented in
Figure 5.
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Figure 5. Economics of ethane chemistry, RUB '000 / olefins, t

The return on investment projects in the petrochemical industry of the Siberian Federal District is 6 years, while
in the country this figure is about 10-12 years. This is due to the fact that petrochemical plants consist of many
technological processes with high capital intensity, and a significant part of such companies is located in this part
of the Russian Federation.
The existing economic situation (investments are needed in the production of semi-finished products in addition
to the development of a specific production, today country's production and investment practice is based on the
separation strategy of investment projects) in the country over the period analysed resulted in the need for
restructuring economic policies, exploring new methods of financing and redirecting the country’s economy, and
for import substitution and localization of goods and services, in particular. What is more, encouraging the
development of real economy became one of the important topical issues.
The sources of financing, including investments, play a major role in the implementation of any project. The
modern financial mechanisms and innovative financial products hold a special position among the financial
sources that companies attract in order to update the fixed assets. Moreover, they are relevant in terms of the need
for the petrochemical segment organizations to adapt to the changing environment.
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4. Results’ analysis
The factors, adversely affecting organizations’ activity in the provision of mechanisms for financing investment
projects in petrochemical companies are outlined in Figure 6.

Figure 6. Limiting factors for the development of mechanisms for financing petrochemical projects

Nevertheless, petrochemistry serves a driver of hydrocarbons demand, and, as the international petrochemical
industry shows, it is growing rapidly, due to the globally increased chemicalization of economy. Until 2030, the
advanced countries of the world plan to maintain the pace of development in the petrochemical industry at a rate
of 6.7% at least per annum (see table 1).
Table 1. Production projections for the main market segments until 2030
2020 (planned)
2030 (planned)
Growth indicator, %
Production, by the main market segments
Rubber, kt
33 100
37 000
112
Synthetic rubber, kt
19 100
23 200
121
Polystyrenes and polymers, kt
289
292
101
Processing
petrochemical
93,5
95,7
102
petrochemical
feedstock
and
production of the primary products,
kbbl/d
Synthetic fiber, kt
65 000
78 000
120
Ammonia, kt
179 000
197 000
110
Nitrogen, kt
183 400
214 000
117
Carbamide, kt
182 000
218 000
120
Phosphorus acid, kt
56 700
73 000
129
Products consumption, by the main market segments
Rubber industry, kt
31 000
35 000
113
Synthetic rubber, kt
17 700
22 000
124
Polymers, kt
6-10% per year
6-10% per year
Polyethylene, kt
6-8% per year
6-8% per year
Polypropylene, kt
3,7 – 6,9% per year
3,7 – 6,9% per year
Processing
petrochemical
83,6
87,1
104
petrochemical
feedstock
and
production of the primary products,
kbbl/d
Synthetic fiber, kt
62 000
75 000
121
Source: Energeticheskij Biuleten, 2018 http://ac.gov.ru/files/publication/a/19162.pdf
Indicator
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According to the Reference Technology Scenario (RTS), the demand for basic polymers in the world is projected
to grow by 40% by 2030, and by 60-65% by 2050. The countries of the Asia-Pacific region will become the
centre of the growth in production and demand for petrochemical products. The production of methanol will
experience the fastest growth, which by 2030 will increase by more than 50% and will almost double by 2050, as
compared with 2017. The countries of the Asia-Pacific region will account for almost two-thirds of the increase in
methanol production. Ammonia production will increase by 15% by 2030, and by 30% by 2050, as compared
with 2017. Africa and the Middle East will demonstrate the highest production growth rates: both regions will
almost double the production of ammonia by 2050. The increased ammonia production will be conditioned
mainly by the growing demand for nitrogen fertilizers in developing countries (Energeticheskij Biuleten, 2018
http://ac.gov.ru/files/publication/a/19162.pdf).
In this context, the following largest foreign projects are worth considering (see Figure 7):
- the project on constructing and modernizing petrochemical capacity in Azerbaijan, including the
petrochemical project of SOCAR GPC valued at over $ 4 billion;
- the plans to construct new petrochemical facilities in Atyrau Region and create a single processing chain
for the production of petrochemical products with high added value (Kazakhstan);
- the project for the development of the gas and chemical industry in Turkmenistan - development strategy
of "Turkmengas" State Concern.

Figure 7. Competitive models of the petrochemical complexes development abroad

In recent years, the petrochemical industry in Russia has achieved some success, due to increased investment and
starting up several large-scale production facilities. In 2010-2017, the production of large-capacity polymers in
Russia grew by 58% and reached 5,4 million tons. The growth was ensured by investment increase in the industry
and the commissioning of new large-scale industries.
The priorities in the development of the petrochemical industry in the Russian Federation until 2030, declared at
the international conference "Gas and Petrochemical Industry - 2030" are worth noting.
In terms of business objectives, the petrochemical development plan for the Russian Federation implies:
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introducing modern standards for the design, construction and operation of production facilities to
the whole petrochemical chain;
programs for developing and encouraging domestic demand, industrial and domestic
consumption standards and modern materials;
supporting the development of industry support infrastructure, primarily in the field of energy,
transport and engineering.
The implementation of the above-mentioned points should result in:
a radical reduction of capital and operating costs in the industry, by 10-25% by year;
the growth of domestic production and consumption (* 1,5 - 2 to GDP);
import substitution in key product groups and increasing the export potential of the industry.
Among the tasks providing the implementation of the proposed priorities of the industry until 2030 are the
following:
staffing and educational and scientific support for the petrochemical industry to provide modern
competence-based personnel structure and technological platform of the industry;
information and analytical support for making the industry transparent for controllers, participants
and investors;
creating mechanisms to provide feedback from the business community, which will enable selfregulation and industry decision-making mechanisms.
Thus, prioritization of problems according to the degree of influence of the main segments of petrochemical
companies on competitiveness is presented in Figure 8.

Figure 8. The degree of combined impact of individual segments of Russian petrochemical industry on the final index of competitiveness
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Therefore, from this point of view, petrochemistry should be considered one of the top priority directions of
Russian economy development (see Figure 9).

Figure 9. Favourable conditions for the development of petrochemistry investment potential

The Strategy for the development of the chemical and petrochemical complex of Russia until 2030, approved in
2016, presupposes the increased consumption of all the types of primary raw materials; naphtha and liquefied
petroleum gases by 2-2,5 times, ethane – by 5 times. The growth in ethane use will primarily take place due to
processing wet gas from new fields in Eastern Siberia and the Far East. By 2030, the production of large-capacity
polymers will be increased up to 14,4 million tons (almost by 3 times, as compared with 2017), while their
consumption will double. Thus, by 2025, due to growing production, Russia is likely to become a major exporter
of large-capacity polymers (net exports will account for 6,4 million tons), primarily, polyethylene and
polypropylene. The main volume of new production will be distributed between two plants - ZapSibNeftekhim
and Amursky Chemical Plant, which together will ensure the production of 3 million tons of polyethylene per
year. The products are going to be exported mainly to foreign markets: the European and of the countries of the
Asia-Pacific region (Energeticheskij Biuleten, 2018 http://ac.gov.ru/files/publication/a/19162.pdf). More details
on the development of competitiveness in the markets and petrochemical products are available in Figure 10.

Thus, financial organizations come to realization that this potential will be developed by all means, both
at the state and corporate levels. The organizational optimization resources are limited, and
manufacturers are at such a stage, when the proportion of new technologies in business is growing
substantially, which will proceed in future. So, today, petrochemical companies need to decide, which
technologies and solutions will provide the most profitable production and output with high added value,
and which financing mechanisms will be most convenient and highly-demanded.
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Figure 10. Competitiveness in the petrochemical markets and products
Source: the authors

In the paradigm of the new technological structure, there are some obvious project investments in petrochemical
companies: the need to replace outdated equipment and to build new or reconstruct the existing oil pipelines.
Such changes create ample opportunities and prospects for the use of modern financing technologies (see Figure
11).
The factors positively affecting the development of mechanisms in financing investment projects of the existing
petrochemical companies are:
•
Single standard contract for each project step (project splitting)
•
Incremental contractual service is well suited for the implementation of complex non-standard
projects
•
Low costs of work under a single standard contract
•
Both non-interference and full control over the project implementation
•
Low legal risk
•
Minimum diversion of petrochemical company resources
•
High control over the project financing.
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Figure 11. Standard scheme of investment project financing and implementation in the existing petrochemical companies
Source: the authors

Conclusions
Naturally, petrochemical companies will constantly be trying to find ways to run more projects at lower cost,
adjust to the changing conditions, introduce innovations and increase business continuity through the use of
advanced technologies and solutions for improving the profitability of chemical production and economic
efficiency of innovation activity.
Maximizing the profitability of investment projects and innovative projects, is possible due to optimization of raw
materials in petrochemical production, according to the scenarios of changing the financial market situation.
Consequently, consistent with all the above, it can be said that modern financial mechanisms are one of the
optimal tools for attracting supplementary funding for petrochemical companies. Bearing in mind the evergrowing business volumes, and complying with the recommendations for growth of the companies in the industry
until 2030, the financial mechanisms offered by the market are most profitable, relevant, simple and convenient to
apply to practice, not to mention other numerous advantages and state support.
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