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Abstract
Research background: This paper studies the impact of a new so-called green factor on the
capitalization of petroleum companies, which is becoming highly relevant in view of the signing
of the Paris agreements in 2015 and the support for clean energy. Although society, international
organizations, and government authorities encourage companies to reduce their environmental
impact, one of the main reasons for responsible behavior is still economic efficiency. The oil
industry, on the one hand, faces one of the most volatile markets and, on the other hand, has one
of the largest environmental impacts of any industry. That requires a detailed study of interconnections between market capitalization and the green factor.
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Purpose of the article: A comprehensive study of factors affecting the level of capitalization of
oil and gas companies in Russia and identification of the most significant among them with
a special focus on the green factor.
Methods: Econometric analysis of panel data for Russian petroleum companies. The database
includes indicators for six major Russian oil companies from 2011 to 2018. The following groups
of factors are analyzed to explain the change in the companies’ capitalization: macroeconomic
(GDP and inflation in Russia), microeconomic (companies’ revenue, net profit, tax payment,
return on assets, return on equity, ratio of borrowed capital to equity), industrial (oil export, refining, production and proven reserves of the companies), and the green factor.
Findings & Value added: The selection of factors showed that the size of capitalization has been
influenced most significantly by the following: the volume of the company's proven reserves, net
profit, tax burden, and the green factor based on the policy of minimizing environmental damage.
This result shows that investors consider companies with high environmental performance to be
more valuable than companies with similar financial results but lower environmental ratings.

Introduction
The oil industry is a leading industry in the global economy, the largest
element of the global energy supply system, and a leader in technological
and innovative development. World oil consumption was 4.7 billion tons in
2018. Over the past ten years, annual growth in oil consumption has been at
the level of 1.0–1.5% (Eder et al., 2018). At the same time, there has been
a decline in the share of oil in the structure of the fuel and energy balance,
going from 38.9% in 1990 and 38.6% in 2000 to 33.6% in 2018. One of the
main reasons for this is substitution in the transport sector of refined oil
products (gasoline and diesel fuel) with natural gas and electricity in connection with the orientation of many countries toward a greener economy.
According to BP’s forecast to 2035, oil will remain as one of the main energy sources, but oil and gas production will increase mainly due to hardto-recover and unconventional hydrocarbon resources. The exploration,
production, and transportation of hard-to-recover and unconventional hydrocarbon resources requires significant investments (Kryukov & Moe,
2018).
The oil industry of Russia and other petroleum producing countries is
a donor to the economy that provides a significant portion of budget revenues, generates cash flow from the export of crude and refined products,
and has a significant multiplier effect on related sectors of the economy.
The Russian oil industry is represented by large vertically integrated
companies and several independent companies. Crude oil in Russia is produced by 290 enterprises, of which 100 enterprises are part of 11 vertically
integrated companies. A total of 187 independent extractive companies are
not included in the structure of vertically integrated oil companies, and
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three companies perform under the terms of production sharing agreements
(Filimonova et al., 2018).
However, despite the large number of companies, Russia’s oil market is
highly concentrated. Rosneft holds the largest market share, with 34.9% of
Russia’s total oil production. The shares of LUKOIL, Surgutneftegaz, and
Gazpromneft are 14.9%, 11%, and 7.1% of total production, respectively.
In total, the four largest companies produce almost 70% of oil in Russia.
The industry’s need to maintain a stable level of production and, as a result,
the expansion of the resource base and the implementation of large-scale
capital investments leads to special attention being paid to the investment
attractiveness of companies in both the domestic and international capital
markets (Eder et al., 2019).
In terms of revenue, in 2018 the two largest companies, Rosneft and
LUKOIL, each account for approximately 29% of the total revenue of the
industry. Gazpromneft has a share of 9.1% of total sales, and Surgutneftegaz has 6.6%. The four largest companies control 73% of the oil market in
Russia.
The main indicator of the investment attractiveness of oil production
projects is capitalization (the market value of all shares of the company).
An increase in capitalization indicates that the company is developing dynamically, its shares are in demand on the market, and investors will receive the expected return in the future. At the global level, capitalization
allows companies from all over the world to evaluate the effectiveness of
investments in a particular company.
Due to the ongoing postindustrial shifts in the most developed and developing countries, services occupy the leading position in the structure of
economies, both in the share of GDP and market capitalization and in their
growth rate. However oil and gas companies still show strong positions in
international rankings. Moreover, the performance of petroleum companies
has a strong spillover effect in terms of the connected industries and other
layers of the financial market. In Russia, the petroleum companies have the
highest levels of market value.
The aim of this paper is to comprehensively study factors affecting the
level of capitalization of oil and gas companies in Russia and identify the
most significant among them.
To achieve this aim, the following objectives have been set: classification of factors affecting the amount of capitalization of the companies of oil
and gas sector, development of a model of the mutual influence of factors
on capitalization using econometric methods, analysis of the results, and
development of recommendations to increase the capitalization of oil and
gas companies to raise their investment attractiveness.
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The paper presents an econometric analysis of panel data, including the
buildup of the three models and following tests for significance of the factors and the models, in addition to comparison of the models. The models
are based on extensive research of factors concerning the specifics of petroleum industry and the so-called “green” policies of companies.
The paper is structured as follows. The literature review provides a theoretical background on the market capitalization of the oil companies. The
methodology section presents the chosen model of the evaluation, with
detailed description of factors. The results’ section contains the main quantitative findings derived from application of the proposed model. In the
next section, the results are discussed within the theoretical and practical
framework of the paper, and conclusions are provided in the final section.

Literature review
There is a discussion in the academic literature on the issue of justifying the
choice of factors that influence the capitalization of companies. There are
many approaches for grouping factors that affect the value of a company's
capitalization. For example, factors can be divided into economic, market,
specific, and corporate. Some researchers group factors into macroeconomic, microeconomic, sectoral, and regional. There are also papers in which
factors are divided into narrower groups: market and technical, political and
psychological, in addition to factors related to the capital market. After
analyzing a large number of academic papers, it can be concluded that factors are divided conditionally into three large groups: factors related to the
processes that occur inside the company, external factors, and factors characterizing the industry in which the object in question is located.
Several researchers have studied the market capitalization of petroleum
companies (Howard & Harp, 2009). Their studies have revealed a positive
relationship between the market value of companies and the value of hydrocarbon reserves and resources. Conclusions are based on the construction of a regression model using the generalized least squares method
(Ewing & Thompson, 2016). Recent evaluations of the influence of asset
acquisition in the petroleum industry have shown positive results for both
conventional and unconventional resources, with a greater impact from
unconventional resources (Sabet et al., 2018).
Misund (2016) tested the data of the international petroleum companies
listed on the US stock exchanges from 1992 to 2013 for structural breaks in
the value relevance of oil and gas companies depending on the degree of
vertical integration of the examples of international petroleum companies.
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As a result, the list of companies was divided into three groups based on the
structural breaks (Misund, 2016).
Blumenshine and Wunnava (2010) examined the influence of both financial and non-financial factors on the market value for 100 of the companies included in Newsweek’s Top 500 Green Rankings 2009 from 2000
to 2008. As one of the non-financial factors, the so-called “green” variable
is introduced into the regression equation. The results support the hypothesis that companies with high environmental rankings have higher market
cap values than do comparable companies with lower rankings (Blumenshine & Wunnava, 2010).
Much research attention has been paid to general risk assessment in the
industry and its connection to valuation (Domnikov et al., 2017), in addition to the influence of the market and financial conditions on the performance of the companies (Horobet et al., 2019).
Several papers have considered the complex issue of responsible behavior of the oil companies and its influence on their performance. Authors
have revealed a positive connection between different greening strategies
and the age and size of the firms (Shrivastava & Tamvada, 2019). It has
been noted that more and more firms are choosing environmentally friendly
business strategies, particularly over the long term. (Charlo et al., 2017).
Authors have used time series and cross-sectional analysis to reveal the
motives of investors in regard to the social policy of oil companies (Dyck et
al., 2019). For the example of India, it has been shown that active environmental policy in the polluting industries has had a positive influence on the
companies’ performance (Kumar & Shetty, 2018).
Our proposed line of research focuses on the complex intersection of petroleum companies’ valuation and the influence of companies’ environmental policy on their financial performance. The object of the research is the
Russian petroleum industry, which is one of the largest in the world but has
not been analyzed widely from the above perspective.

Research methodology
Within the algorithm for the buildup of an econometric model on panel
data, the first step is to build an ordinary least squares (OLS) model to test
the significance of all the studied factors. Furthermore, factors are selected
to obtain more significant models. We perform a correlation analysis to
identify interdependent factors and exclude them from the model. A model
is constructed with the obtained set of factors. If there are no significant
factors, we exclude them from the model. The final step is to build panel
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data models (with fixed and random effects) with a finite set of selected
factors. The resulting model is tested for multicollinearity and autocorrelation. The presence of multicollinearity is checked using the Variance Inflation Factor indices. An analysis of the presence of autocorrelation is carried
out using the Wooldridge test. Next, the final version of the model is selected using the tests of Wald, Breusch–Pagan, and Hausman.
We have formed groups of factors to justify the choice of indicators that
have a great influence on the level of capitalization of companies. The first
group consists of the factors that describe the processes occurring within
the company (microeconomic factors). The second group is environmental
factors that reflect the influence of state management of the economy (macroeconomic factors) and sectoral changes (sectoral factors) (Tab.1).
To conduct the study, we compiled a database of indicators from the financial statements of the largest oil and gas companies in Russia (Rosneft,
Gazpromneft, Surgutneftegas, Lukoil, Tatneft, and Bashneft), according to
IFRS, from 2011 to 2018. Data on macroeconomic factors were collected
from the website of the Federal State Statistics Service of Russia.
As study of the influence of factors on the capitalization of oil and gas
companies is supposed to be carried out in the context of companies and
taking into account changes in time, we employ an analysis of panel data.
A model with fixed and random effects is built.
Particular attention is paid to the analysis of the influence of the socalled "green factor.” This factor is based on the world ranking of the Top
500 GreenRankingsNewsweek from 2011 to 2018, and it is a dummy variable. If a company is included in this rating during the period under review,
the dummy variable takes the value of 1, otherwise it is 0. The rating used
is a combination of various environmental assessments, which consist of
several environmental efficiency factors. The environmental impact assessment takes into account CO2 emissions, water use, solid waste, and
emissions that occur as acid rain. The introduction of this variable allows
assessment of the impact of companies' strategies to reduce negative environmental impacts on the investment attractiveness (Murguia & Lence,
2014).
The level of a company's market capitalization is considered as the explained variable.
The main hypothesis is that the green factor is a significant variable for
market capitalization. In addition, the positive influence on capitalization
from reserves and profits and the negative influence from the tax burden
are tested.
Statistical calculations are performed using the software package Stata.
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The linear panel model is represented by the following equation:
=

+

(1)

where:
i – petroleum company,
t – period of time,
β – regression coefficients,
– the transposed vector of observations of k independent variables.

A fixed effects model has the following form:
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A random effects model has the following form:
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(3)

After building up the panel data models, it is necessary to choose the
most suitable and significant model for the interpretation of the results.
Analysis of the choice begins by comparing the OLS model with a model
with fixed effects. It is necessary to conduct a Wald test to understand
which of the two models better describes the relationship. The Breusch–
Pagan test is performed to compare the OLS model with a model with random effects. In conclusion, a Hausman test is conducted to compare models
with fixed and random effects. This test verifies the hypothesis that there is
no relationship between individual effects and dependent variables. If this
hypothesis is rejected, random effects give insolvent and ineffective estimates, which means that a model with fixed effects is more significant.

Results
Our initial analysis of the data showed that the variables were unsteady, so
we used the logarithms of the variables. The transition to the logarithms
allowed bringing the distribution of the regression residuals closer to normal, i.e., eliminating heteroscedasticity. Heteroscedasticity occurs when the
variance of errors is inconsistent with observations. Therefore, we can eli-
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minate heteroscedasticity in the data by changing the scale of the variables
through, for example, applying the logarithms.
The construction of the initial panel data model from the logarithms of
all the above factors showed that many factors were insignificant. In the
OLS model, the only factors that were significant were the logarithm of the
oil exports and the logarithm of inflation. In the model with fixed effects,
only the logarithm of inflation was significant. In the model with random
effects the logarithm of the value of oil exports and the logarithm of inflation were both significant (Tab. 2).
To obtain more significant models, we made a detailed selection of factors.
Correlation analysis was performed to reveal which of the considered
factors are highly correlated with each other. Factors whose correlation
coefficient is greater than 0.7 in absolute value were excluded. According
to the results of this test, we observed a strong relationship between:
− GDP with inflation;
− Return on assets (ROA) with return on equity (ROE);
− oil refining and revenue with ROE;
− oil reserves with production and the ratio of borrowed capital to equity;
− oil production and oil refining with the reserves.
For further development of the model, we excluded strongly correlating
factors, such as GDP, revenue, ROE, borrowed capital to equity ratio, oil
production, and refining.
After exclusion of the correlating factors, a model investigating the dependence of capitalization on such indicators as the inflation, net profit, tax
payments, ROA, oil export, oil reserves, and the green factor was built.
To select the best model, a series of tests were conducted. First, we
compared the model with fixed effects and the OLS model using the Wald
test: F-test that all u_i = 0: F (6, 42) = 2.16, Prob> F = 0.3233. So, the OLS
model is better than is the model with fixed effects. Further, to compare the
OLS model and the model with random effects, we performed the Breusch–
Pagan test. The results of this test showed that the OLS model is better
(Prob> chibar2 = 1.0000). The Hausman test showed that, in general, it is
possible to use a model with random effects (Prob> chi2 = 0.0617).
Having built and tested all the above panel data models, we concluded
that it is better to use the OLS model (Prob> F = 0.0000; R-squared =
0.7821). The obtained determination coefficient indicated that 78.21% of
the variation of the dependent variable was taken into account in the model.
In the final obtained models, the following factors became significant:
net profit, tax payments, proven oil reserves, and the green factor.
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The final regression equation is as follows:
= 0,3964 ∙

− 0,3365 ∙
0,2418 ∙
+

+ 0,5876 ∙

+

(4)

This allows for the quantitative and qualitative evaluation of the influence of the particular factors on the market valuation of the Russian oil
companies.

Discussion
The study of factors influencing the capitalization of the company is an
important tool to increase the investment attractiveness of companies.
The specifics of the market value of petroleum companies has been the
central topic of some studies. Osmundsen et al. (2006) revealed that the
main influencing factors are oil price, oil and gas production, and, to some
extent, reserve replacement. This corresponds partially to the current study,
as oil prices are represented by revenues and taxes, which are highly dependent on prices, and production and reserves are highly correlated and
significant. Another paper provided an empirical study of the valuation of
the 82 largest world oil companies for 2009–2013 and showed a positive
influence of the firms’ liquidity positions and cash flow results and a negative influence of capital intensity (Bhaskaran & Sukumaran, 2016). A more
recent study of Nureev and Busygin (2019) on capitalization of the eight
largest public oil companies in the world from 2006 to 2017 revealed
a strong positive connection with oil production. However, the study
showed a positive connection with greenhouse gas emissions, which reflects one specific issue of the green factor but does not reflect the environmental strategy of the company in general.
The amount and growth of hydrocarbon reserves is one of the most important factors positively influencing the capitalization of petroleum companies. The indicator reflects the sufficiency of the main asset for the oil
companies both at the current moment and in the future. The presence of
a high level of proven hydrocarbon reserves provides information to the
investor that the company will continue its activities and will make profits
for its shareholders. Studies point out the importance of the factor and discuss different types of reserves, stressing that proven reserves have the
highest impact on valuation of a company (Howard & Harp, 2009). From
an example of 46 US companies it was confirmed that market capitalization
depends on the company's ability to replenish reserves by an amount ex317
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ceeding the current level of production of oil (Ewing & Thompson, 2016).
Some studies reflect a different scale of influence depending on the size of
the company and the type of hydrocarbon (oil or gas) and still find a positive connection (Kaiser, 2013). The results obtained in our study are consistent with these findings.
Net profit is also a significant factor affecting the market value of
a company in the oil industry. Net profit is a basic indicator of investment
attractiveness, as it reflects the company's ability to pay dividends and, as
a result, affects the growth of capitalization, which is confirmed by the
results of this study. Net profit is an indicator of how stable the company is
in terms of its financial position, how effectively the company manages its
assets, and whether the company will expand its activities. This connection
corresponds to the results of a study of the market capitalization of companies listed in the Amman Stock Exchange from 1978–2016 (Alawneh,
2018).
Inclusion of tax payments in regression is one of the novel aspects of
this paper. It is justified by the high impact of the taxation on the Russian
oil industry. At the same time, the taxation framework of Russia has been
undergoing drastic and constant changes for the past few decades (Fjaertoft
& Lunden, 2015). Tax payments adversely affect companies’ capitalization.
On the one hand, the growth of tax payments indicates the successful current activity of the company, whereas, on the other hand, the greater the tax
burden for the company, the less free cash it can invest in its development
(Jaimovich & Rebelo, 2017). The state is trying not only to insure and support large oil companies from losses but also to receive most of the revenues from rising prices. Tax preferences allow companies to release part of
their profits and direct them to investments. Thus, a company’s investments
grow, and the market value of the company grows. Therefore, to increase
the capitalization rate of the Russian companies, the tax burden on the oil
sector should be reduced.
The green factor, based on the world ranking of the Top 500 Green
Rankings Newsweek, and introduced into the model as a dummy variable,
has turned out to be a significant factor. This is a positive result in terms of
the value of green investments. This result shows that investors consider
companies with high environmental performance to be more valuable than
companies with similar financial results but lower environmental ratings.
This may be related to the fact that the environmental policy pursued by
companies is an approximation of other important characteristics that investors are looking at: better company management, a stable financial position,
and business transparency. These results are supported by the findings of
other authors. A meta-analytical review on the influence of environmental
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management on financial performance showed that most studies reveal
a positive connection (Albertini, 2013). More recent studies have included
a more complex analysis of the topic for US companies, separating environmental performance and environmental disclosure, and have revealed
negative relationships for the issues under examination. Authors have provided explanations regarding new waves of green responsibility, which
becomes more financially challenging for the companies and decreases the
level of financial performance (Lu & Taylor, 2018). However, compared to
US and European companies, Russian companies tend to adopt environmental policies with a certain lag, and in that case this study supports the
idea of positive influence in the early stages of implementation.

Conclusions
The innovative development of the Russian oil and gas industry is largely
dependent on an increase in investment. The global economic crisis created
several problems, including the current state of oil companies. To raise
funds, companies must have a sufficiently high level of investment attractiveness, with the subsequent possibility of persuading investors.
The market value of a company remains the main indicator affecting the
decision of the investor as to whether to invest money in that company. The
higher the level of capitalization, the more attractive the investor considers
the company to be. The Russian investment climate needs to be improved,
as the main risks for investors are still the underdeveloped financial market,
relatively low efficiency of the operating activities of the companies, instability of the national currency, and taxation policies.
At the same time, Russian oil companies both now and in the future will
remain the most attractive assets for investors. Despite the change in the
geography of production, new projects in the Arctic, Eastern Siberia, and
the Far East are characterized by a significant resource base. Therefore,
according to the results of this study, the value of companies engaged in
their development will increase. This will attract enough domestic and foreign investment for the full development of new production regions, and
increase the efficiency and sustainability of the oil companies and the industry in general.
The main hypothesis of the research, i.e., that the “green factor” positively influences evaluation of a company, has been confirmed for the largest companies of the Russian petroleum industry. This proves the need for
intensification of the companies’ environmental policies, not only for society but also for the companies themselves.
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One of the limitations of the paper is connected with the object of the
research. We considered only Russian companies, which provided for more
detailed analysis but limited the application of the results to countries with
a similar structure of the oil industry. Moreover, it must be noted that different development level and structure of the economy, institutional
framework, and state policy (especially in taxation) can drastically influence the results of the study. Further development of the research could be
connected with expanding it to other countries and using the same level of
analytical complexity.
Another limitation is connected with the high volatility of industry’s indicators connected with oil prices. Moreover, the environmental policies of
states and companies develop rapidly, and this can influence not only the
initial indicators but also the application of the results.
In addition, the limitations can include the form of assessment of the
green factor. In this study, the value of the factor was based on the external
source and took a binary form; thus, the companies’ level of being green
was not evaluated. Moreover, some of the companies might not be represented in the ranking due to the non-availability of information. In further
research it might be possible to develop our approach to evaluation of the
companies’ environmental responsibility, with inclusion of various factors.
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Annex
Table 1. Groups of factors affecting capitalization of the company
Group of
factors

Factor
GDP (

Effect on investment attractiveness
)

Macroeconomic
Inflation
( )
Revenues
( )
Net profit
( )
Tax
payment
( )
Microeconomic

ROA (

)

ROE (

)

Ratio of
borrowed
capital to
equity
( )
Oil export
( )

Industry

Additional

Oil
refining
( )
Oil
production
( )
Proven oil
reserves
( )
“Green
Factor”
( )

By analyzing the values of this indicator, conclusions
about the growth or stagnation of the economy can be
made
Reflects depreciation of money. With rising inflation, a
drop in company capitalization is observed
Revenues are a quantity that demonstrates the financial
stability of a company
The growth of the company's profit indicates its
effective activity and contributes to the growth of
capitalization
This indicator shows the tax burden of companies. The
more tax payments, the less financial resources that go
into the development of large projects
This financial indicator characterizes the effectiveness
of investing each unit of money in the organization’s
property and is an important factor for investors in
making investment decisions
This coefficient demonstrates the efficiency of using the
firm’s capital to maximize profits.
This indicator can reflect possible risks and whether the
position of the company is stable. The use of borrowed
funds can contribute to the growth of enterprise profits
on the one hand and the risks of business losses on the
other.
This indicator informs the investor about the
considerable value of the company's capitalization. It
depends on the level of production.
High values of this indicator indicate a high demand for
hydrocarbons. It depends on the level of production and
reserves.
The higher the company's oil production, the more
profit it will be able to make. Thus, the higher its
investment attractiveness.
The larger the oil company’s reserves, the more reliable
it seems to the investor.
Reflects the influence of the presence of companies'
strategies to reduce negative environmental impacts on
the investment attractiveness

Table 2. Significance of factors of investment attractiveness for oil companies of
Russia
Capitalization
Ln (net profit)
Ln (tax payments)
Ln (proved
reserves)
Dummy variable
(“green factor”)
Constant

Cap
np2
taxes2

Coef
0.396453
-0.336561

P>t
0
0.021

[95% Conf. Interval]
0.332327
0.892579
-0.38
-0.32244

value2

0.587609

0.012

0.392566

0.782653

green
cons

0.241883
9.690564

0.003
0.75

0.173254
8.723859

1.319651
10.65727

