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Abstract

Subject. The article focuses on ratios of market capitalization to production
and market capitalization to proved reserves of the twenty five leading
publicly traded oil and gas companies within 2008 through 2018.

Objectives. The study aims to trace the key trends in ratios of market
capitalization to production and market capitalization to proved reserves of
corporations in the oil and gas industry, as well as identify the ones in their
change within the studied period and identify the factors that have caused these
changes.

Methods. For the study, I used comparative, and financial and economic
analyses, and generalization of materials of the companies' consolidated
financial statements.

Results. The article finds that the multipliers under study are suitable for
estimating the value of oil and gas corporations. It was determined that the
presence of segments of oil refining and petrochemistry in the structure of the
company affects the level of coefficients favorably. It has been established that
higher profitability compared to the competitors' one is a positive factor. On
the contrary, the growth of the debt component has a negative impact. The
impact of the country factor, which is required to be taken into account when
assessing the value, is manifested in the performance of domestic companies.
The availability of proved reserves is reflected in the coefficient values. This
characteristic has the most significant impact on the value of the ratio of
market capitalization to proved reserves. Therefore, its use is appropriate for
similar availability of proved reserves of compared companies. Therefore, it is
preferable to use a multiplier of the market capitalization-to-production ratio.
Conclusions. It is acceptable to use the multiplier with reference to the
information on production even if the profitability goes down and the debt
burden increases in the stock market sector of the global oil and gas industry,
while the ratio based on proved reserves is more reasonable as an auxiliary
indicator.
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Introduction

A considerable number of scientists, who personify the economic direction in modern
domestic science, in their scientific research focus on the problems of the oil and gas
industry in a very vast scientific community. This heightened interest in a specific
segment of the national economy of Russia is due to the fact that all products of the oil
and gas sector in aggregate form the basis of industrial production and merchandise
exports of the country in value terms. Consequently, funds from the sale of crude oil,
natural gas and products of their processing are of great importance for achieving the
planned indicators of the state budget revenues and are a source of replenishment of the
reserve fund of the Russian Federation. The oil and gas industry is also a key component
for the market capitalization of the entire stock market segment of the country's economy.

Domestic scientists also pay due attention to such an important topic as the appraisal of
the value of industrial assets [1], when analyzing various aspects of economic activity in
the oil and gas sector. The most widespread in scientific works are the methods of income
[2], cost [3] and comparative approaches [4], which are commonly used for any sectors of
the world economy. In their articles, the authors study the main advantages and
disadvantages of using such methods for the oil and gas industry and also calculate on
their basis the possible value of certain assets in the production or refining segments.

It is required to highlight in the indicated context a comparative approach, which has been
widely covered in the works of Russian authors. The analogue company method and the
industry formulas method, which represent this valuation approach, are based on the use
of multiples. These include coefficients traditional for any sectors of the national economy
and indicators characteristic only for the oil and gas sector. The authors indicate among
the generally accepted multipliers the coefficients expressing the ratio of market
capitalization or enterprise value, which differs from the previous indicator by the amount
of net debt, to assets [5], equity capital [6], revenue [7], net profit [8], EBIT [9], EBITDA
[10] and CF [11]. Those coefficients are meant in the oil and gas sector under purely
sectoral multipliers, in which one of the structural components are data on total
production [12] or information on total reserves [13] of hydrocarbons.

Specific sectoral multipliers are also widely used in scientific works, along with generally
accepted indicators. The effectiveness of their application relative to a variety of universal
coefficients [14] is assessed there. However, industry indicators are used not only to
assess the value of various assets in the oil and gas industry. Thus, the considered
multipliers are important from the standpoint of achieving balanced development of
individual industry companies [15] and the entire oil and gas sector of the country [16].
Moreover, these coefficients are used in the analysis [17] and assessment [18] of the
efficiency of oil and gas corporations.

All of the above is a clear confirmation of the importance of industry multipliers not in
assessing the value of assets only, but also in conducting economic analysis of economic
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activities across the entire stock market segment of the oil and gas industry. Nevertheless,
the domestic scientific community does not pay enough attention to such a significant
moment in assessing the cost as the establishment of the level of multipliers inherent in
the entire oil and gas sector. Therefore, the authors in their works do not determine the
key trends and also do not identify the main reasons for the transformations of the values
of the studied industry indicators observed in the stock market segment of the oil and gas
sector. At the same time, carrying out such studies is in itself a very time-consuming
procedure that requires preliminary collection and subsequent processing of an impressive
array of information over a long time range and according to a fairly solid list of oil and
gas companies. Although only such an approach makes it possible to get the most reliable
and complete picture of the situation that develops with the multipliers of interest on the
scale of the entire stock market sector of the oil and gas industry.

Methodology for compiling a list of the world's leading publicly traded oil and gas
corporations

The stock market segment of the world economy includes a huge number of companies
from various industries. And the representation of such companies, in which one of the
main areas of activity is the production of liquid hydrocarbons and natural gas, is very
impressive and is not limited only to well-known transnational corporations. However,
corporations in the oil and gas sector differ significantly not only in the structure in which
such components as transportation, storage, resale, production of petrochemical products
and oil refining are found, in addition to the production segment, but also in the ratio of
different structural components in the business. Consequently, there is a natural need for
such a tool that makes it possible to rank heterogeneous companies in the industry, which
makes it possible to form the desired list of leading companies in the stock market
segment of the global oil and gas industry as a result.

There is still a tool suitable for comparing publicly traded oil and gas corporations. This is
the market capitalization, which is a universal indicator for any market company whose
shares are quoted on the exchange. Each publicly traded corporation is interested in
achieving the highest possible value of its market capitalization, regardless of the industry.
It is the universality and significance of this parameter that makes its use as a target for
the selection and subsequent inclusion of industry companies in the list of the world's
leading publicly traded oil and gas corporations reasonable and appropriate.

A significant number of oil and gas companies in the stock market segment of the world
economy, as well as the vastness of the time range covered by the study, minimize the
possibility of self-ranking for the subsequent compilation of a list of leading corporations.
Therefore, the key importance for solving this problem is acquired not only by the very
fact of the availability of reliable sources of information, which provide information on
the market capitalization of the largest companies in the world with an indication of their
industry affiliation, but also their availability over a very long time interval.
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Such lists of the world's largest companies, which provide data on market capitalization,
in fact exist and are issued by various rating agencies. The Financial Times Global 500’
ranking published on an annual basis in the public domain, where corporations are ranked
according to the indicator of market assessment of share capital, as well as information on
the country and industry affiliation of its member companies, is the most consistent with
the requirements. However, the final for the list was the 2015 issue, after which the rating
agency switched to the regular publication of the FT Global 500: The World's Largest
Companies, provided on a reimbursable basis. It also contains data on the market
capitalization of the largest publicly traded companies in the world, but the list is
compiled by country in alphabetical order and without reference to a particular sector of
the economy. All of the above nuances make it difficult to use the presented tool for
proper ranking of oil and gas companies.

Another acceptable tool for use in this study is the publicly available Forbes Global 2000>
rating, but the grading of corporations included there is made according to a more
complex algorithm compared to how companies are ranked in the Financial Times Global
500 list. Corporations on the Forbes Global 2000 list are ranked by revenue, net income,
assets and market capitalization. Initially, separate lists of 2,000 corporations with the
highest values for each of the analyzed indicators are formed. Next, the arithmetic mean
of the sum of the places that companies occupy in each of the lists is determined. This
value is the very parameter according to which companies are then ranked in the final
Forbes Global 2000 ranking. This circumstance, as well as the absence of a mention of the
industry affiliation of companies in the list itself, somewhat complicates its application in
determining the list of the world's leading publicly traded oil and gas corporations.
However, the key advantage of Forbes Global 2000 is that the ranking was published on
an annual basis throughout the analyzed period of time.

Such corporations would then be suitable to form a list of the industry's leading publicly
traded companies that were included on a relatively stable basis in all published lists of
the Financial Times Global 500 and Forbes Global 2000 over the time frame covered by
the study. There are twenty-five such companies from a very significant stock market
segment of the oil and gas industry. It is quite natural that most of the corporations in the
resulting list belong to the US oil and gas industry. Representatives of the United States
are leading in the number of companies not only in each of the ratings under consideration
as a whole, but also in many industries separately. Large integrated corporations Chevron
and ExxonMobil got on the list as expected. There are also independent companies
ConocoPhillips and Marathon Oil, which were previously integrated corporations, but
then changed their status. It also includes the independent company Occidental Petroleum,
which has a large petrochemical segment in its structure. The list of leading US oil and
gas corporations is complemented by the purely independent companies Devon Energy,
Anadarko Petroleum, EOG Resources and Apache.

'FT Global 500. URL: http://im.ft-static.com/content/images/b38c350e-169d-11e5-b07f-00144feabdc0.xls
?Forbes Global 2000: 2019. URL: http://www.forbes.com/global2000/list
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But America in the general list is represented not only by companies from the USA. It
includes Imperial Oil, Suncor Energy, Husky Energy and Canadian Natural Resources
from Canada, as well as Petrobras from Brazil. Only Canadian Natural Resources among
them are classified as independent companies, and all the rest are integrated corporations.
Oil and gas companies from various countries of Western Europe are also present in the
formed list. These are Equinor from Norway, Eni from Italy, TOTAL from France, BP
from Great Britain and Royal Dutch Shell from the Netherlands, which have an integrated
structure. Not without representatives of China, which are the independent company
CNOOC and large integrated corporations PetroChina and Sinopec. Such well-known
companies from Russia as PAO Gazprom, PAO NK Rosneft and PAO LUKOIL, which
have the status of integrated corporations, also received their rightful place in it. All these
companies taken together form the desired list of the world's leading publicly traded oil
and gas corporations, on the basis of which the sectoral values of the multipliers of the
ratio of market capitalization to production or market capitalization to reserves are
subsequently compiled.

Dynamics of changes in the values for the multipliers of the ratio of market capitalization
to production and market capitalization to proved reserves of the world's leading publicly
traded oil and gas companies.

An important feature should be taken into account when determining the sectoral values
of the studied multipliers, which is that there are several different presentation options for
information on production and reserves. Liquids are disclosed in tons or barrels, and cubic
meters or cubic feet are used for natural gas. Consequently, it becomes necessary to bring
all indicators to a single format, which in the oil and gas industry, as usual, is such a unit
of measurement as a barrel of oil equivalent. Basically, companies cope with this task on
their own, using their own coefficients for recalculation. In the absence of such
information, it is advisable to use standardized constants for translation, according to
which 1 barrel of oil equivalent for liquid hydrocarbons is equal to 0.134 tons of oil
equivalent, and for natural gas this value is equivalent to 6,000 cubic feet or 0.17 cubic
meters. Also, all indicators in the case of production can be given not only based on the
results of the entire calendar year, but also in average daily terms, and then it is necessary
to take into account whether the analyzed year is a leap year or not.

The practical use of data on reserves, which are already an estimate in themselves, seems
to be a much more difficult task. The reason is that there is still no generally established
approach to assessing the company's reserves within the entire global oil and gas industry.
Thus, different countries use their own national instruments. Russia has a Classification of
Reserves and Resources of Oil and Combustible Gases, which has been prepared and
implemented by the Ministry of Natural Resources and Environment of the Russian
Federation. The specified standard is based on geological knowledge and the degree of
industrial development of resources, which are divided into valid (A), established (B),
estimated (C1) and inferred (C2) reserves in accordance with the classification.
Kazakhstan has adopted the Classification of Reserves of Deposits, Prospective and
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Forecast Resources of Oil and Natural Hydrocarbon Gas, which is developed and used by
the Ministry of Energy and Natural Resources of the country. In fact, this classification
corresponds to the existing tools in Russia.

North American countries also have their own approaches to assessing crude oil and
natural gas reserves. Canada is guided by National Instrument 51-101 known as Standards
of Disclosure for Oil and Gas Activities®.This instrument is used by the Canadian
Securities Administrators (CSA) within the borders of the state. The rules of the US
Securities and Exchange Commission (SEC) apply in the US. Reserves are also classified
according to the Petroleum Resources Management System (PRMS) developed by the
Society of Petroleum Engineer (SPE), which is also headquartered in the United States.

The listed classifications are based not only on geological and engineering information,
but also take into account the existing production and economic conditions at that time.
The company's resources are divided into proved (1P), probable (2P) and probable (3P)
reserves according to the SPE-PRMS classification. According to the CSA toolkit, there
are the same categories, but the companies themselves usually allocate only proved and
probable reserves. Only proved reserves of liquid hydrocarbons and natural gas are
disclosed in accordance with SEC rules. The values obtained on their basis are
significantly inferior to the indicators of reserves, which are similar in meaning, which are
determined on the basis of the methods adopted in the Russian Federation and
Kazakhstan, due to the fact that in these classifications the economic component is also
taken into account.

The most stringent are the SEC classification requirements for proved reserves. This
method is also the most common in the stock market segment of the industry due to the
fact that shares and depositary receipts of most of the leading stock market oil and gas
companies are represented on the US trading floors. Therefore, the SEC classification is
best suited for comparing industry corporations. In the absence of such information, it is
quite appropriate to use information on proved reserves, which are calculated according to
the SPE-PRMS or CSA rules. Among the analyzed companies, only two corporations do
not provide data on reserves in accordance with the SEC requirements for the entire
studied period. Thus, PJSC Gazprom uses the SPE-PRMS methodology when reporting
information on reserves, while Suncor Energy uses the CSA tool.

Compliance with all of the above conditions allows for a correct comparison of
companies in the stock market segment of the oil and gas industry, not only in terms of the
multipliers of interest, but also in terms of other specific ratios. The most widespread in
practice in relation to assessing the value of oil and gas corporations are indicators
expressing the ratio of market capitalization to production (Table 1) or market
capitalization to proved reserves (Table 2). The production-based multiplier is the market
value for a barrel of oil equivalent of the hydrocarbons recoverable by the company. There

* Companion Policy 51-101 Standards of Disclosure for Oil and Gas Activities.
URL: https://www.osc.ca/sites/default/files/pdfs/irps/rule_20150305_51-101_cp_stand-disc-oil-gas.pdf
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is a final decline in the industry-specific bar for this indicator within the studied period,
which was facilitated by a drop in market capitalization (Table 3) after the sectoral crisis
that broke out in 2014 caused by a collapse in oil prices (Table 4), while total production
increased significantly (Table 5).

The range of changes in the sectoral multiplier is not so extensive, which makes this
indicator quite acceptable for assessing the cost even at low oil prices. However, there is
one rather remarkable feature already at the level of the companies themselves, within
individual countries or regions, which is that higher values of the indicator are inherent in
integrated corporations in comparison with their independent competitors. This specificity
is very clearly manifested in the US oil and gas sector when comparing the coefficients of
ExxonMobil and Chevron with the multiples of Devon Energy, Anadarko Petroleum and
Apache.

This feature is also confirmed by the dynamics of changes in the indicators of
ConocoPhillips and Marathon Oil, which changed their status within the studied period
and turned from integrated corporations into independent companies. Thus, the entire
refining business was separated from Marathon Oil and transformed into an independent
publicly traded corporation Marathon Petroleum in 2011. The removal of all refining
assets from the structure led to a significant decrease in the value of the ratio under
consideration for Marathon Oil, while ExxonMobil, Chevron and ConocoPhillips showed
an increase in the multiplier values. ConocoPhillips followed a similar path the following
year, resulting in the emergence of an independent publicly traded corporation Phillips 66,
which concentrated all the refining of the parent company under its control. This
transformation led to the same consequences that were observed in Marathon Oil a year
earlier, although ExxonMobil and Chevron were characterized by albeit small, but growth
rates for the year.

Consequently, the presence of the refining and petrochemical segments in the business
structure is a factor that has a positive effect on the value of the multiplier of the ratio of
market capitalization to the total production of an oil and gas corporation. This is
confirmed by the performance of the independent company Occidental Petroleum, which
has a fairly developed petrochemical business. This structural feature further increases the
market capitalization of the corporation per barrel of raw materials produced and allows
the company to be located approximately on the same level with the integrated
corporations ExxonMobil and Chevron.

In addition to Occidental Petroleum, EOG Resources is also distinguished by very high
values of the indicator, which does not include oil refining and petrochemical segments in
its structure. Therefore, other factors can also significantly affect the value of the
multiplier being studied. Such a factor was the profitability in the case of EOG Resources,
in terms of which the company significantly exceeded its main competitors in the US oil
and gas industry, especially during periods of low oil prices that were unfavorable for the
industry (Table 6). On the contrary, the modest values of the multiplier for Devon Energy
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after the global financial crisis are due to the rather low profitability of operations, the
negative values of which were recorded even during the favorable period of high oil
prices.

Another feature of EOG Resources is that the corporation has managed to double the
balance sheet value of its assets over the period covered by the study (Table 7). This result
was the result of a purposeful development strategy, which consisted of increasing fixed
assets through the acquisition of oil assets. The corporation had several rather strict
requirements for making a decision about the possibility of purchasing such objects. The
key condition was that the acquired assets should be better than those already at the
disposal of the company itself. It is also important from the perspective of EOG
Resources management that the asset value is fair and the financing terms of the
transaction are reasonable. The corporation also proceeded from the fact that it would be
able to maintain average annual production growth rates in the range of 15-25% and pay
dividends to owners when oil prices are in the range of USD 50-60 per barrel.

EOG Resources tried to maintain profitability even after the onset of a protracted industry
crisis. The company has developed an important criterion for its boreholes in accordance
with the stated concept. According to EOG Resources' requirement, the wells must
maintain an after-tax rate of return of 30% with stock exchange quotations for WTI crude
oil at USD 40 per barrel and natural gas prices at USD 2.5 per 1,000 cubic feet. According
to the position of the corporation's management, such prices for hydrocarbon raw
materials seemed minimal or rather close to such values, and the existing wells in terms of
their productivity were in leading positions in the entire US oil and gas sector, mainly due
to the very active use of modern technologies.

All other leading independent companies in the US oil and gas industry did not
demonstrate such positive dynamics of changes in the book value of assets over the period
studied. This result was facilitated by a protracted industry crisis, which led to the
revaluation or sale of assets. This circumstance negatively affected the market
capitalization. US corporations tried to maintain high production rates in the face of such
a serious turmoil for the entire oil and gas industry, when many companies decreased
indicators of proved reserves (Table 8), the development of which was justified from an
economic point of view. Therefore, Anadarko Petroleum, Apache and Marathon Oil's
proved reserves-to-production ratio of hydrocarbons has dropped quite significantly.
Consequently, companies have become extremely intensive in the development of crude
oil and natural gas (Table 9) compared to competitors. The high intensity of reserves
development contributed to a decrease in the values of the ratio of market capitalization to
hydrocarbon production.

However, it was not only the structure of assets, profitability and endowment with proved
reserves that had a significant impact on the multiples of the leading US oil and gas
companies. Another important factor is the ratio between the corporation's own and
borrowed capital (Table 10). The growth of the debt component in the structure of total
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capital leads to a decrease in the market valuation of the shareholder component, which in
turn negatively affects the value of the ratio. This feature is also most evident during
periods of crisis for the industry, which is noticeable in the indicators of independent
companies. A more serious increase in debt burden over the period under review
contributed to a decrease in the value of the indicator for ExxonMobil, while the value of
the multiplier for Chevron, on the contrary, increased.

The corresponding indicators of industry corporations in Canada are quite consistent with
all the specificity of the ratio of market capitalization to production observed in oil and
gas companies in the United States. Thus, the independent company Canadian Natural
Resources is seriously inferior to the values of the integrated corporations Imperial Oil
and Suncor Energy in terms of the specified multiplier, and the lag was also observed in
relation to the values of the Husky Energy ratios until the height of the industry crisis.
Imperial Oil's rather impressive values of the indicator deserve special attention, which
was a consequence of the high profitability of existing assets and a fairly good proved
reserves-to-production ratio against the background of competitors in the oil and gas
sector of Canada. Significant proved reserves-to-production ratio by the standards of the
stock market sector of the oil and gas industry in itself is not so significant for the growth
of the company's multiple, as evidenced by the values of the coefficient of Imperial Oil
after the onset of the industry crisis.

It is noteworthy that Canadian Natural Resources stood out among other Canadian
companies by a high level of debt in the structure of total capital, which was far from the
best effect on the size of the corporation's multiplier. Therefore, it is interesting that the
indicators of Canadian Natural Resources and Husky Energy were approximately at the
same level over time. The reason for such low values of the coefficient at Husky Energy
after the onset of the industry crisis is associated with a rather serious drop in profitability
at low oil prices, which remained low for a long period of time. The corporation managed
to achieve a positive profitability only through the sale of some of its assets in 2016. The
company's endowment of proved reserves has dropped to very low levels in such
conditions.

These results are due to the specifics of Husky Energy's operations, where the production
segment was mainly heavy oil recovery and bitumen production. The refining and
marketing segment of the corporation in Canada consisted of its own production of road
asphalt and a complex for the production of synthetic oil from bitumen. The main feature
of this segment is that the majority of Husky Energy's refining assets are concentrated
outside Canada, in the United States, but refining from purchased hydrocarbons is not as
profitable as producing from its own raw materials, which does not contribute to an
increase in the company's market capitalization.

The revealed patterns are also confirmed by the data on the ratio of market capitalization
to production of corporations from Western Europe. Thus, Royal Dutch Shell and
TOTAL, which have a much higher degree of vertical business integration, significantly

0.B. Wumko / @uHaHcosas aHanumuka: npobnemsi u pewerus, 2023, 1. 16, Boin. 1, ctp. 37-64
https://www.fin-izdat.ru/journal/fa/ 45



0.V. Shimko / Financial Analytics: Science and Experience, 2023, vol. 16, iss. 1, pp. 37-64

outperform Eni and Equinor in terms of their multiples. Poor proven reserves also have a
negative impact on the performance of Equinor, which has a less developed refining
segment than its competitors. In addition, the growth of the debt component had a
negative effect on the corporation's multiple. Equinor is also characterized by a very good
return on assets, which was a positive factor, especially closer to the end of the industry
crisis. BP's performance deserves special attention among oil and gas corporations in
Western Europe. The corporation was roughly on par with Eni and Equinor in terms of its
market capitalization to production ratio, although BP is quite close to Royal Dutch Shell
and TOTAL in terms of vertical integration. At the same time, the company does not stand
out for its high net debt to equity ratio, low profitability or low proved reserves turnover
compared to its competitors in the oil and gas industry in Western Europe. The reason for
these values lies in the principle of generating information on operating results of
activities. BP owned on a parity basis with the AAP consortium TNK-BP, which they
formed in 2003. On this basis, BP included in its operating statistics data on the
production of crude oil and natural gas in the subsidiary, commensurate with the stake
held by the company. BP accounted for 923, 944, 967, 994 and 1,012 thousand barrels of
oil equivalent per day from TNK-BP production data from 2008 to 2012, respectively,
according to this approach. BP entered into an agreement with PJSC NK Rosneft to sell
its own stake in TNK-BP for USD 12.3 billion and an 18.5% stake in the buyer's ordinary
shares in December 2012.

BP already had 1.25% of the corporation's shares before the signing of this agreement,
and therefore concentrated under its direct control 19.75% of the total equity capital of
Rosneft after the transaction was closed in March 2013. Therefore, BP began to take into
account in its operating indicators a part of Rosneft's hydrocarbon production in
proportion to the company's share in the share capital of the domestic corporation already
in 2013, by analogy with TNK-BP data. Such indicators reached 756, 1,008, 1,019, 1,060,
1,129 and 1,144 thousand barrels of oil equivalent per day, respectively, from 2013 to
2018. The inclusion of some of the data on production of TNK-BP and PAO NK Rosneft
in its own statistics provided BP annually from 23.6% to 32.4% in the aggregate indicator
for the extraction of liquid hydrocarbons and natural gas within the study period.
Consequently, the addition of the share of the operating indicators of subsidiaries to the
total production of the corporation was the factor that led to a significant decrease in the
values of the BP multiplier.

Market capitalization to production ratios are of considerable interest for the final group
of companies under study, which includes oil and gas corporations from China, Brazil and
the Russian Federation. The independent company CNOOC stands out among the
representatives of China, which in terms of the multiplier was on the same level with the
integrated corporations PetroChina and Sinopec and sometimes even surpassed them until
the beginning of the long industry crisis. As in the case of EOG Resources, this result is
due to the high profitability of assets against the background of competitors in the oil and
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gas sector in China, which the company has been intensively increasing in the indicated
time interval. CNOOC's low debt burden also contributed to such multiplier values.

But the situation began to change already in 2013, when CNOOC closed the acquisition
of the Canadian oil and gas company Nexen, for the implementation of which the
corporation raised borrowed capital. This circumstance led to an increase in the debt
component in the structure of total capital, and therefore negatively affected the value of
the multiplier. The return on assets has dropped significantly and proved reserves-to-
production ratio has also slightly decreased with the fall in prices during the crisis. All of
these factors were reflected in the level of the ratio of market capitalization to production
of CNOOC. A noticeable drop in profitability, which was accompanied by a slight
increase in debt, had a tangible impact on the value of PetroChina's indicator. On the
contrary, Sinopec managed to maintain a very good profitability and reduce its debt
burden. These results allowed the company to maintain high multiplier values even in the
midst of the industry crisis, although this was hindered by a drop in proven reserves.

The Petrobras ratios are also quite remarkable, the level of which not only fell seriously,
but collapsed in the midst of a protracted crisis in the industry. Such dynamics was not
observed in all other leading corporations in the stock market segment of the oil and gas
industry. The reason for this result is that a major corruption scandal erupted around
Petrobras in 2014, which is very difficult for the entire oil and gas sector. This shock
resulted in a two-month delay in the publication of annual financial statements and also
led to a revaluation of the company's assets. At the same time, the corporation attracted
impressive amounts of borrowed funds in connection with the need to commission
expensive construction in progress.

Asset write-offs and an increase in debt burden caused a serious drop in Petrobras' market
capitalization, which had a corresponding effect on the multiplier value. The decline in the
company's profitability was also a negative factor. But it is precisely with the ratio
between equity and borrowed capital that the corporation has undergone the most serious
changes. Petrobras' net debt significantly exceeded the balance sheet estimate of the
company's shareholders, as in the case of Devon Energy and Apache. Nevertheless, the
impact of the debt component makes it possible to level out to a certain extent the use of
the enterprise value indicator in the structure of the coefficient (Table 11) instead of
market capitalization, which just differs from it by the amount of the corporation's net
debt. This replacement of components leads to the fact that the dynamics of multiples for
companies with a serious transformation of the ratio between equity and debt in the total
capital is much more consistent with those corporations that have not observed such
changes. Therefore, it is advisable to apply a coefficient based on the enterprise value
with a significant difference in the level of debt burden in the structure of the total capital
of the compared corporations.

It is also important to note some specific features of the ratio of market capitalization to
production in domestic oil and gas corporations. Thus, PAO Gazprom was inferior to its
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competitors in the oil and gas sector in terms of the multiplier. This feature is due to the
fact that the company lags behind PAO NK Rosneft and PAO LUKOIL in the degree of
vertical integration of its business. However, PAO Gazprom was also characterized by an
extremely high supply of proved reserves of raw materials for the entire stock market
segment of the oil and gas industry, which did not contribute to a serious increase in the
value of the company's ratio under study.

Also noteworthy is PAO NK Rosneft, which was inferior to PAO LUKOIL in terms of
vertical integration and significantly exceeded it in terms of debt burden as of the
beginning of the period studied. At the same time, PAO NK Rosneft was ahead of PAO
LUKOIL in terms of the multiplier under study, which was facilitated by higher
profitability values. The situation has changed dramatically since 2013, when the
corporation closed the deal to acquire TNK-BP. This purchase led to a significant increase
in the debt component, which then surpassed even the book value of the share capital.
Gradually, PAO NK Rosneft began to lag behind PAO LUKOIL in terms of profitability,
which also dropped noticeably after the completion of the transaction to purchase a
controlling stake in PAO ANK Bashneft in 2016.

The greatest interest in the multipliers of the leading domestic oil and gas corporations is
caused by a completely different feature. Thus, PAO Gazprom, PAO NK Rosneft and
PAO LUKOIL were inferior in terms of multipliers not only to foreign integrated
companies, but also to independent companies, despite their rather good profitability for
the entire stock market segment of the oil and gas industry. The reason for this
discrepancy in the indicators lies in the low assessment by investors of the entire stock
market segment of the domestic economy, which is characterized by an export-oriented
raw material development model, and therefore is subject to a significant negative impact
from the introduction of sectoral sanctions. Therefore, the country factor comes into play
in this case, which must be taken into account in the assessment.

Another common multiple is the ratio of market capitalization to an oil and gas
corporation's proved reserves in barrels of oil equivalent. This specific ratio reflects the
market value of a barrel of oil equivalent of the liquid hydrocarbon and natural gas
resources at the disposal of the company. The dynamics of the aggregate indicator across
all leading corporations in the stock market segment of the global oil and gas industry is
quite consistent with the transformation of the corresponding multiplier, which expresses
the ratio of market capitalization to total production. An indirect confirmation of this is
the relatively small change in the proved reserves-to-production ratio within the analyzed
time period.

The situation with the use of a multiplier based on reserves is somewhat more
complicated already at the level of individual companies in the industry, although the
dynamics of changes in their values show the same patterns that are typical for the
indicators of coefficients, where production data are used in the structure. Thus, the value
of the multipliers is predictably affected by profitability, the ratio between equity and

0.B. Wumko / @uHaHcosas aHanumuka: npobnemsi u pewerus, 2023, 1. 16, Boin. 1, ctp. 37-64
48 https://www.fin-izdat.ru/journal/fa/



0.V. Shimko / Financial Analytics: Science and Experience, 2023, vol. 16, iss. 1, pp. 37-64

borrowed capital, the nature of assets and the country factor. Therefore, it is advisable to
use the enterprise value indicator (Table 12) instead of market capitalization with a
significant difference in debt burden between the oil and gas corporations being
compared, as in the case of the previous multiplier.

In addition to all of the above, the values of these coefficients show a serious impact of
the difference in the proved reserves-to-production ratio, which was not so pronounced in
terms of multipliers on the basis of production, where such an effect was clearly
manifested only when the company had a weak resource base against the background of
its competitors. A good example is corporations with low proved reserves. Anadarko
Petroleum and Apache began to be classified as such after the onset of a long industrial
crisis, which also had a drop in the book value of assets, decreased profitability and a
sharp increase in the debt component in the structure of total capital. However, Anadarko
Petroleum matched the ratios of the more successful integrated corporations ExxonMobil
and Chevron in terms of performance. At the same time, Apache exceeded not only
Devon Energy in terms of the multiplier, but also the more successful independent
companies ConocoPhillips and Marathon Oil.

The integrated corporation Husky Energy was characterized by a modest supply of proved
oil and gas reserves throughout the exploration period. The company significantly
outperformed key competitors in the oil and gas industry in Canada in terms of multiplier
indicators until the industry crisis, while in terms of profitability and debt burden it was
often inferior to Imperial Oil. The profitability of Husky Energy turned out to be much
lower than that of Imperial Oil and Suncor Energy already in the midst of a protracted
crisis, and the corporation surpassed the indicated companies in terms of the share of
attracted capital, although it outstripped them in terms of its multiplier. Then the situation
changed somewhat, but even then Husky Energy retained quite good values for the
industry, and the company returned its leading position in the oil and gas sector of Canada
again in the final year of the study.

Equinor also stood out with very low indicators of proved reserves over the entire studied
period. Also, the corporation was inferior in the degree of vertical integration to
competitors in the oil and gas industry of Western Europe. Equinor did not stand out for a
rather high profitability among them and was second only to Eni in terms of the debt
component until the industry crisis, but then took the leading position among Western
European companies for several years. However, Equinor competed with Royal Dutch
Shell in terms of the multiplier until the beginning of the industry crisis, and then dropped
to the TOTAL level.

On the contrary, a high level of proved reserves has a negative impact on the multiplier
indicators. An example of such an impact is the ratios of the US integrated corporations
ExxonMobil and Chevron. The companies showed fairly similar margins and debt burden
towards the end of the study period, although ExxonMobil had a slight advantage.
However, Chevron lagged significantly behind ExxonMobil in terms of proved reserves-
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to-production ratio. This feature was the key reason why Chevron significantly surpassed
ExxonMobil in terms of the studied multiplier.

Imperial QOil's multiples dropped to their lowest levels and were inferior to the
corresponding ratios of Suncor Energy and Husky Energy in those periods when the
company also had a significant proved reserves-to-production ratio. The indicators of
PAO Gazprom deserve special attention, which stood out for the impressive proved
reserves reserves-to-production ratio compared to competitors in the period covered by
the study. This feature has led to the fact that the lag of the company in this multiplier
behind PAO NK Rosneft and PAO LUKOIL turned out to be much higher than in terms of
the ratio of market capitalization to production.

It turns out that the low proved reserves reserves-to-production ratio against the
background of the values typical for the stock market segment of the oil and gas industry
leads to an overestimation of the indicator of the multiplier under study. Meanwhile, high
resource availability has a negative impact on the coefficient level, respectively.
Therefore, the use of such a multiplier is appropriate when the oil and gas companies
being compared have similar characteristics in terms of the ratio of proved reserves of
liquid hydrocarbons and natural gas to their production. This feature makes the ratio of
market capitalization to proved reserves less suitable for valuing than a production-based
multiple. Therefore, it is better to use it only as an auxiliary tool in assessing by means of
the ratio of market capitalization to production.

Conclusions

It was revealed based on the results of the study that multipliers based on production data
and information on proved reserves are suitable for assessing the value of corporations in
the oil and gas industry using existing methods of comparative analysis. It was
determined that the presence of oil refining and petrochemical segment in the structure of
the company favorably affects the value of the mentioned multipliers. It was found that a
positive factor for the indicators of the coefficients of an oil and gas company is also a
higher return on equity compared to competitors. Therefore, the general decrease in
profitability in the stock market segment of the oil and gas sector caused by a protracted
period of low oil prices within the studied period naturally led to a decrease in the sectoral
level of the multipliers for the ratio of market capitalization to production and market
capitalization to proved reserves.

It was revealed that the growth of the debt component has a negative impact on the value
of the analyzed ratios. Therefore, it is advisable to use the enterprise value in the structure
of the multiplier when there is a significant difference in the debt burden of the compared
companies instead of market capitalization that differs from this indicator by the amount
of net debt. Such a replacement makes it possible to neutralize the influence of the
borrowed funds on the market valuation of the company's share capital to a certain extent.
It was also determined that the influence of the country factor is also manifested in the
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indicators of the studied multipliers, which must be taken into account when assessing the
cost.

It was found that the values of the coefficients reflect the indicators for the provision of
the oil and gas company with proved hydrocarbon reserves. A low endowment of proved
reserves leads to a decrease in the value of the multiplier of the ratio of market
capitalization to production, while the presence of a high level of the indicator for the
stock market segment of the industry does not seriously affect the value of this ratio. At
the same time, the indicators of the ratio of proved reserves to production have a rather
tangible effect on the value of the multiplier of market capitalization to proved reserves.
Therefore, the application of this ratio is appropriate when comparable corporations have
similar proved reserves. Therefore, the use of the market capitalization to production ratio
multiplier is preferable in assessing the value of the company.

Table 1
Market capitalization-to-production ratio of the twenty five leading publicly traded oil and gas
corporations for 2008-2018, USD per barrel of oil equivalent

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ExxonMobil 276.8 224.59 22429 24397 251.15 287.89 268.09 216.64 252.39 243.76 203.85
Chevron 160.02 156.62 181.64 216.06 220.38 252.16 224.7 176.98 234.49 239.47 193.57
ConocoPhillips ~ 94.69 90.9 128.44 158.54 122.5 153.59 151.28 99.5 108.03 128.55 151.56
Occidental 220.24 281.43 290.11 284.03 220.11 271.81 285.07 212.01 236.09 256.49 191.52
Petroleum

Devon Energy 122.09 142.02 148.13 104.32 83.16 99.21 101.67 52.21 106.81 109.66 51.64

Anadarko 86.04 139.46 161.04 153.28 138.84 140.17 135.84 80.92 132.43 116.08 88.26

Petroleum

EOG 137.06 190.69 164.68 171.77 192.21 246.18 232.56 186.37 284.47 280.87 193.38
Resources

Apache 127.54 163.02 189.94 127.41 107.87 122.5 98.8 82.48 126.05 96.36 57.84

Marathon Oil 140.74 150.27 174.83 141.49 125.74 138.7 113.98 54.43 101.93 99.31 76.61
Imperial Oil 308.98 351.19 382.72 428.37 408.94 396.5 380.94 223.14 226.31 212.58 158.48
Suncor Energy  187.14 333.26 266.68 22599 248.93 252.12 235.27 176.97 239.25 241.33 165.75
Husky Energy 205.32 259.96 248.71 229.66 293.13 311.02 216.01 91.62 116.69 135.1 108.72
Canadian 121.75 205.57 233.25 212.43 146.13 168.36 134.25 82.92 12847 134.22 79.52
Natural

Resources

Royal Dutch 131.5 159.62 168.26 196.48 182.98 196.77 190.79 136.06 170.58 208.08 180.99
Shell

BP 100.76  124.52 98.2 107.17 107.71 127.35 101.51 80.75 110.34 114.56 101.41
TOTAL 141.82 162.47 147.11 137.63 138.03 166.02 150 121.99 138.47 148.63 136.15
Eni 128.31 143.86 119.39 135 140.81 147.87 116.26 84.22 91.21 89.92 83.92
Equinor 73.57 1114 109.26 120.66 108.26 108.48 79.76 62.03 82.09 93.15 91.35
(Statoil)

PetroChina 219.59 295.33 245.86 215.15 195.66 162.9 213.38 148.65 137.27 147.64 122.86
Sinopec 237.16 453.68 251.99 238.61 224.6 198.22 247.7 187.31 214.75 241.44 196.07
CNOOC 214.81 308.57 322.27 23539 282.27 201.68 138.96 93.79 117.12 136.36  145.01
Petrobras 109.15 216.36 242.16 162.52 131.18 98.86 49.26 25.52 62.93 64.69 85.06
PAO Gazprom 24.53 45.85 43.88 36.37 33.79 30.04 17.77 14.68 17.59 14.1 13.12
PAO NK 42.66 91.84 74.91 67.69 83.04 45.79 19.79 19.57 35.86 25.7 31.19
Rosneft

PAO LUKOIL  33.92 57.59 53.26 50.54  61.01 56.49 34.02 2579  48.66  49.6 58.52
Average value  145.85 1944 186.84 176.02 169.94 175.23 157.51 109.46 140.81 145.11 118.65

Source: [19, 20]
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Table 2
Market capitalization-to-proved reserves ratio of the twenty five leading publicly traded oil and gas
corporations for 2008-2018, USD per barrel of oil equivalent

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 17.28 14.02 14.67 16.09 1548 174 15.37 13.08 18.74 16.71 11.89
Chevron 13.23 13.66 17.37 18.76 1855 21.34 1899 15.17 20.02 2044 17.17
ConocoPhillips  7.69 7.35 11.73 11.17 8.19 9.71 9.55 7.05 9.66 12.82 13.49
Occidental 16.32 20.48 23.71 2393 1872 21.73 22.04 23.5 22.63 21.69 16.71
Petroleum

Devon Energy  11.97 12.11 11.76 8.34 7.01 8.47 9.07 5.94 11.61 10.1 5.23

Anadarko 7.79 13.34 15.6 1498 14.53 1431 14.63 12 22.32  19.79  14.57
Petroleum

EOG 1148 13.68 1191 129 18.12 21.64 20.21 18.38 27.16 24.7 17.34
Resources

Apache 10.39 14.67 1544 11.64 10.78 12.85 9.85 10.75 18.35 13.69 7.97

Marathon QOil 16.16 13.16 16.05 11.45 10.75 11.33 8.69 3.94 7 9.93 9.17

Imperial Oil 18.85 13.11 1348 11.86 10.18 10.35 9.24 6.53 21.34 16.56  5.22

Suncor Energy ~ 8.23 15.62 18.27 1328 14.26 12.34 1143 9.17 12.37  14.12  10.79

Husky Energy  27.16  29.87 26.79  23.9 30.03 29.89 21.35 1361 18.09 12.33 12.94

Canadian 5.52 11.08 12.64 10.26 7.61 8.65 7.43 4.81 6.7 5.5 3.36
Natural
Resources

Royal Dutch 12.75 1294 1426 16.16 16.09 1648 164 12.49 17.29 22.75 20.92
Shell

BP 7.8 9.93 7.58 7.61 7.72 8.34 6.66 5.62 7.41 8.15 6.84

TOTAL 11.62 129 1194 10.32 10.22 12.09 10.2 9.02 10.79 12.13 11.44
Eni 12.79 14.14 11.56 10.59 12.23 13.37 10.27 7.85 7.84 8.53 7.93

Equinor 9.28 14.75 14.14 15.02 14.65 13.72 1047 8.82 11.85 13.18 114

(Statoil)

PetroChina 12.11  16.19 13.6 1244 11.79 10.19 13.79 10.36 9.79 10.6 8.99

Sinopec 2049 40.38 25.52 24.54 24.25 20.82 28.51 25.22 33.69 39.19 31.61
CNOOC 16.59 26.43 35.38 2448 27.68 18.75 1342 10.77 144 13.24 15.02
Petrobras 8.57 16.42 1791 12.08 9.68 6.99 3.65 2.47 6.64 6.7 8.49

PAO Gazprom 0.75 1.16 1.2 0.99 0.88 0.8 0.44 0.35 0.42 0.38 0.38

PAO NK 2.51 5.28 4.54 3.63 4.32 2.47 1.09 1.07 1.86 1.34 1.59

Rosneft

PAO LUKOIL  1.43 2.711 2.57 2.37 2.89 2.7 1.7 1.39 247 2.56 3.15

Average value 11.55 14.62 14.79 13.15 13.07 13.07 11.78 9.57 13.62 1349 10.94

Source: [19, 20]
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Table 3

Market capitalization of the twenty five leading publicly traded oil and gas corporations

for 2008-2018, million USD

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 397234 322334 364064 401254 389648 438702 388382 323960 374398 354550 288921
Chevron 148 173 154575 183183 210796 210516 239028 210859 169378 222630 238450 207 010
ConocoPhillips 76 673 75903 97 435 93 687 70 749 86 613 85037 57 709 62 037 64 611 70976
Occidental 48 607 66 050 79 735 75992 61710 75 699 62 119 51693 54 437 56 358 45998
Petroleum
Devon Energy 29 058 33092 33775 25054 20 767 25091 24974 12958 23 885 21 735 10 085
Anadarko 17 728 30 746 37 795 38 045 37 197 39959 41 799 24 693 38 435 28 472 21 455
Petroleum
EOG 16 620 24 569 23225 26 501 32 810 45 835 50 482 38924 58 304 62 423 50 764
Resources
Apache 24 946 34710 45 593 34 793 30 744 34017 23 596 16 811 24 068 16 084 9 836
Marathon Oil 19 316 22 104 26 291 20 606 21 677 24 604 19 096 8523 14 662 14 391 11 744
Imperial Oil 28 780 32944 34 365 37 838 36 370 37 483 36 568 27 610 29 488 25993 19 842
Suncor Energy 18 130 55 480 59 873 45037 50028 51755 45934 37 323 54 535 60 365 44 285
Husky Energy 21421 24 436 23627 23425 29 313 31413 23761 10628 12719 14 861 10 872
Canadian 21 547 39 399 48 336 41 140 31 408 36 738 33807 23904 35 406 43 782 29020
Natural
Resources
Royal Dutch 156327 183062 203534 230561 218460 229751 214484 146704 229004 278281 242175
Shell
BP 141528 181709 136987 135111 131319 150138 116750 96591 131975 150329 136 324
TOTAL 121510 135270 127687 117850 116195 139309 117490 104500 124270 139208 137 908
Eni 84 391 92 888 79 092 75 046 87 664 87 384 67 812 54 104 58 724 59 600 56 695
Equinor 51 830 79776 75 295 81472 79 408 76 812 56 102 44 622 59 426 70 719 70 389
Statoil
E’etroc})lina 259427 353079 301897 276574 262772 228028 309453 222042 201295 215192 183 247
Sinopec 81973 159235 101155 97332 96 120 87778 118952 88 396 92 620 108 356 88 517
CNOOC 41 727 70 268 105949 78098 96 660 83033 60 102 46 488 55853 64 109 68 960
Petrobras 95 878 199428 228322 155493 124750 91 669 48 014 25950 64 256 65 322 81589
PAO Gazprom 87 396 139024 145808 122145 108740 97 295 53 160 42 855 56 312 50072 48 834
PAO NK 36 229 79 983 68 931 63 893 82125 81451 36 885 36 826 70 377 53634 65979
Rosneft
PAO LUKOIL 27710 47 462 44 405 40972 49 933 47 051 29 855 22947 40 538 41 081 50127
Average value 82 166 105501 107054 101949 99083 102665 91019 69 446 87 586 91919 82 062
Source: [19, 20]
Table 4
The average price for WTI and Brent crude oil for 1999-2018, USD per barrel
il 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
grade
WTI 19.34 30.38 25.98 26.18 31.08 41.51 56.64 66.05 72.34 99.67
Brent 17.9 28.66 24.46 24.99 28.85 38.26 54.57 65.16 72.44 96.94
Continuation of the table
il 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
grade
WTI 61.95 79.48 94.88 94.05 97.98 93.17 48.66 43.29 50.8 65.23
Brent 61.74 79.61 111.26 111.63 108.56  98.97 52.32 43.64 54.13 71.34
Source: Authoring, based on the U.S. Energy Information Administration data.
URL: https://www.eia.gov
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Table 5
Aggregate production of liquid hydrocarbons and natural gas of the twenty five leading publicly
traded oil and gas corporations for 2008-2018, thousand barrels of oil equivalent per day

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 3921 3932 4447 4 506 4239 4175 3969 4097 4053 3985 3883
Chevron 2 530 2 704 2763 2673 2610 2 597 2571 2622 2 594 2728 2 930
ConocoPhillips 2212 2 288 2078 1619 1578 1 545 1540 1589 1569 1377 1283
Occidental 603 643 753 733 766 763 597 668 630 602 658
Petroleum

Devon Energy 650 638 625 658 682 693 673 680 611 543 535
Anadarko 563 604 643 680 732 781 843 836 793 672 666
Petroleum

EOG Resources 331 353 386 423 466 510 595 572 560 609 719
Apache 534 583 658 748 779 761 654 558 522 457 466
Marathon Oil 375 403 412 399 471 486 459 429 393 397 420
Imperial Oil 255 257 246 242 243 259 263 339 356 335 343

Suncor Energy 265 456 615 546 549 562 535 578 623 685 732

Husky Energy 285 258 260 279 273 277 301 318 298 301 274

Canadian 484 525 568 531 587 598 690 790 753 894 1000
Natural

Resources

Royal Dutch 3248 3142 3314 3215 3262 3199 3080 2954 3668 3664 3 666
Shell

BP 3 838 3998 3822 3454 3331 3230 3151 3277 3268 3595 3683
TOTAL 2341 2281 2378 2 346 2 300 2299 2146 2 347 2452 2 566 2775
Eni 1797 1769 1815 1523 1701 1619 1598 1760 1759 1816 1851
Equinor (Statoil) 1925 1962 1 888 1 850 2 004 1940 1927 1971 1978 2 080 2111
PetroChina 3228 3275 3 364 3522 3669 3835 3973 4092 4007 3993 4086
Sinopec 944 962 1100 1118 1169 1213 1316 1293 1178 1230 1237
CNOOC 531 624 901 909 936 1128 1185 1358 1 303 1288 1 303
Petrobras 2 400 2525 2 583 2 621 2 598 2 540 2670 2786 2 790 2767 2 628
PAO Gazprom 9 733 8 308 9103 9200 8792 8 873 8 196 7 998 8 748 9727 10 194
PAO NK 2 320 2 386 2521 2 586 2702 4 873 5106 5155 5362 5718 5795
Rosneft

PAO LUKOIL 2232 2258 2284 2221 2 236 2282 2404 2438 2276 2 269 2347

Average value 1902 1885 1981 1944 1947 2042 2018 2060 2102 2172 2223

Source: [19, 20]
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Table 6
Return on assets of the twenty five leading publicly traded oil and gas corporations for 2008-2018,
percentage
Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 19.24 8.36 11.37 12.96 13.5 9.57 9.34 4.71 2.35 5.81 6
Chevron 15.44 6.44 10.89 13.64 11.83 8.8 7.4 1.72 -0.19 3.58 5.84
ConocoPhillips  -10.6 3.29 7.35 8.04 6.23 7.79 5.86 -4.14 -3.86 -0.97 8.73
Occidental 17.57 6.8 9.37 1204 74 8.83 0.98 -15.71  -1.33 3.08 9.62
Petroleum
Devon Energy -5.86 -8.05 14.53 12.71 -0.49 -0.05 3.44 -36.06 -11.91 3.2 12.3
Anadarko 6.7 -0.27 1.5 -5.13 4.58 1.48 -2.98 -12.38 -6.68 -1.04 1.49
Petroleum
EOG 17.38 3.21 0.81 4.7 2.19 7.59 8.92 -14.66  -3.89 8.71 10.72
Resources
Apache 2.46 -0.99 8.47 9.6 3.55 3.65 -9.19 -61.82 -6.79 5.87 0.18
Marathon Oil 8.26 3.26 5.29 7.24 4.75 4.94 8.5 -6.45 -6.75 -21.55 5.06
Imperial Oil 23.28 9.15 11.62  14.65 13.75 849 9.7 2.67 5.1 1.18 5.57
Suncor Energy 7.54 2.24 5.1 5.94 3.68 5.05 3.42 -2.54 0.52 5 3.68
Husky Energy 15.57 5.36 4.23 7.23 5.99 5.08 3.32 -10.71 2.82 2.41 4.28
Canadian 12.66 3.78 4.06 5.88 3.93 4.51 7.02 -1.07 -0.35 3.62 3.56
Natural
Resources
Royal Dutch 9.52 4.36 6.55 9.26 7.54 4.56 4.19 0.56 1.22 3.17 5.79
Shell
BP 9.11 7.14 -1.46 9.09 3.9 7.74 1.28 -2.37 0.04 1.26 3.36
TOTAL 9.14 6.87 7.79 7.98 6.37 4.89 1.85 2.24 2.72 3.64 4.58
Eni 8.09 3.73 5.07 4.99 5.51 3.72 0.91 -6.25 -1.13 2.82 3.54
Equinor 8.15 3.21 6.32 11.16 8.87 4.78 2.34 -3.84 -2.73 4.26 6.74
(Statoil)
PetroChina 10.15 7.82 9.01 7.44 5.64 5.75 4.51 1.48 0.33 0.95 2.17
Sinopec 3.97 7.51 7.67 6.84 5.3 4.99 3.28 2.24 3.17 3.31 3.87
CNOOC 23.68 13.13 19.36  20.16 15.23 10.61 9.26 2.98 0.09 4.06 7.92
Petrobras 13.89 10.32 7.65 6.41 3.39 3.4 -2.38 -3.19 -2.03 -0.04 3.03
PAO Gazprom 10.64 10.04 11.01 1298 10.3 8.93 1.11 4.88 5.6 4.06 7.46
PAO NK 14.6 8.1 11.75 1246  9.38 9.56 4.28 3.86 1.75 1.91 4.32
Rosneft
PAO LUKOIL 13.95 9.32 11.05 11.82 11.57 7.52 4.29 5.15 4.12 8.18 11.3
Average value  10.58 5.36 7.85 9.2 6.96 6.09 3.63 -5.95 -0.71 2.26 5.64
Source: [19, 20]
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Table 7

Assets of the twenty five leading publicly traded oil and gas corporations for 2008-2018,

million USD
Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 228052 233323 302510 331052 333795 346808 349493 336758 330314 348691 346196
Chevron 161165 164621 184769 209474 232982 253753 266026 266103 260078 253806 253863
ConocoPhilli 142 865 152588 156314 153230 117144 118057 116539 97484 89772 73 362 69 980
ps
Occidental 41 537 44229 52432 60 044 64210 69 443 56 259 43 437 43109 42 026 43 854
Petroleum
Devon 31908 29 686 32927 41 117 43326 42877 50 637 29 532 25913 30 241 19 566
Energy
Anadarko 48 923 50123 51 559 51779 52 589 55781 61 689 46 414 45 564 42 086 40 376
Petroleum
EOG 15951 18 119 21 624 24 839 27 337 30 574 34 763 26 975 29 459 29 833 33934
Resources
Apache 29 186 28 186 43 425 52 051 60 737 61 637 55952 18 842 22 519 21922 21 582
Marathon 42 686 47 052 50014 31371 35306 35620 36 011 32311 31 094 22 012 21 321
Qil
Imperial Oil 13918 16 702 20 561 25 009 29 487 34989 35195 31195 31024 33160 30 387
Suncor 26 575 66 670 70 106 73 543 76 770 73 624 68 676 56 021 66 065 71 336 65 661
Energy
Husky 21 668 25135 29 107 31 891 35288 34 693 33 487 23 886 24 027 26 246 25 820
Energy
Canadian 34 845 39 215 42 631 46 498 49 186 48 654 51892 42 832 43 681 58 879 52453
Natural
Resources
Royal Dutch 282 401 292 181 322560 345257 360325 357512 353116 340 157 411275 407097 399 194
Shell
BP 228238 235968 272262 293068 300193 305690 284305 261832 263316 276515 282176
TOTAL 164 652 184 041 192036 212263 226711 239 261 229798 224484 230978 242 631 256 762
Eni 162 258 169 312 176 191 184 957 184 242 190 437 177510 146 748 131 283 137 833 135 537
Equinor 82 645 97 433 109 796 128 257 140917 145 569 132 702 109 740 104 530 111 100 112 508
(Statoil)
PetroChina 174725 212397 250123 304335 345063 384400 393115 368647 345488 368004 354392
Sinopec 112 344 128 561 150264 181645 201526 226972 237190 222239 216031 244177 232 007
CNOOC 30 292 35492 49 686 61 053 73204 102660 106 833 102560 91 845 94 865 98 724
Petrobras 125695 200270 308683 319410 331645 321423 298687 230521 246983 251366 222068
PAO 243992 276523 303049 338 572 397 335 410527 269 781 233966 278928 316644 299 558
Gazprom
PAO NK 77 513 83 232 93 829 105968 127022 230314 155283 132240 181842 212274 189476
Rosneft
PAO 71 461 79 019 84017 91192 98 961 109439 111800 68 886 82 673 90 733 82515
LUKOIL
Average 103820 116 403 134819 147915 157812 169229 158670 139752 145112 152274 147 596
value

Source: [19, 20]
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Table 8

Aggregate proved reserves of liquid hydrocarbons and natural gas of the twenty five leading

publicly traded oil and gas corporations for 2008-2018, million barrels of oil equivalent

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 22 986 22 985 24 809 24 932 25164 25216 25 269 24 759 19974 21221 24 293
Chevron 11 196 11 315 10 545 11 236 11 347 11 203 11102 11168 11122 11 665 12 053
Conoco 9975 10 326 8310 8 387 8 642 8921 8 906 8180 6424 5038 5263
Phillips
Occidental 2978 3225 3363 3176 3296 3483 2 819 2 200 2 406 2598 2752
Petroleum
Devon 2428 2733 2 873 3005 2963 2 963 2754 2182 2058 2152 1927
Energy
Anadarko 2277 2 304 2422 2539 2 560 2792 2 858 2057 1722 1439 1473
Petroleum
EOG 1448 1796 1950 2054 1811 2119 2497 2118 2147 2527 2928
Resources
Apache 2401 2 367 2953 2990 2 852 2 646 2 396 1564 1311 1175 1234
Marathon 1195 1679 1638 1 800 2017 2171 2198 2163 2 096 1449 1281
Qil
Imperial Qil 1527 2513 2549 3191 3574 3622 3959 4227 1382 1570 3 800
Suncor 2 202 3552 3276 3392 3508 4195 4019 4 069 4410 4275 4105
Energy
Husky 789 818 882 980 976 1051 1113 781 703 1205 840
Energy
Canadian 3906 3557 3824 4011 4126 4 246 4553 4973 5288 7 964 8 645
Natural
Resources
Royal Dutch 12 261 14 145 14 273 14 266 13574 13944 13081 11 747 13248 12 233 11 578
Shell
BP 18 147 18 292 18071 17 748 17 000 17 996 17 523 17 180 17 810 18 441 19 945
TOTAL 10 458 10 483 10 695 11 423 11 368 11 526 11 523 11 580 11 518 11 475 12 050
Eni 6 600 6571 6 843 7 086 7166 6 535 6 602 6 890 7490 6990 7153
Equinor 5584 5408 5325 5426 5422 5600 5359 5060 5013 5367 6175
(Statoil)
PetroChina 21 420 21 803 22 195 22 237 22 282 22 374 22 443 21442 20 556 20 296 20 385
Sinopec 4001 3943 3963 3966 3964 4217 4173 3505 2749 2765 2 800
CNOOC 2515 2 658 2995 3190 3492 4428 4478 4316 3878 4841 4590
Petrobras 11191 12 143 12 748 12 873 12 885 13123 13141 10516 9672 9752 9 606
PAO 117163 119672 121797 123419 122999 122094 121802 122213 132689 130390 127 540
Gazprom
PAO NK 14 448 15146 15199 17618 19 026 33014 33940 34 465 37772 39907 41 431
Rosneft
PAO 19334 17 504 17 255 17 269 17 296 17 401 17 585 16 558 16 398 16 018 15931
LUKOIL
Average 12 337 12 678 12 830 13129 13172 13 875 13 844 13 436 13593 13710 13991
value
Source: [19, 20]
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Table 9
Proved reserves life of hydrocarbons of the twenty five leading publicly traded oil and gas
corporations for 2008-2018, years

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 16.02 16.02 15.28 15.16 16.22 16.55 17.44 16.56 13.47 14.59 17.14
Chevron 12.09 11.46 10.46 11.52 11.88 11.82 11.83 11.67 11.71 11.72 11.27
ConocoPhillips 12.32 12.37 10.95 14.19 14.96 15.82 15.84 14.1 11.19 10.02 11.24
Occidental 13.49 13.74 12.24 11.87 11.76 12.51 12.94 9.02 10.43 11.82 11.46
Petroleum

Devon Energy 10.2 11.73 12.6 12.51 11.87 11.72 11.21 8.79 9.2 10.86 9.87
Anadarko 11.05 10.45 10.32 10.23 9.56 9.79 9.29 6.74 5.93 5.87 6.06
Petroleum

EOG Resources  11.94 13.94 13.82 13.31 10.61 11.38 11.5 10.14 10.47 11.37 11.15
Apache 12.27 11.12 12.3 10.95 10.01 9.53 10.03 7.67 6.87 7.04 7.26
Marathon Oil 8.71 11.41 10.89 12.36 11.7 12.24 13.12 13.81 14.57 10 8.36
Imperial Oil 16.39 26.79 28.39 36.13 40.19 38.31 41.24 34.16 10.61 12.84 30.35

Suncor Energy 22.73 21.34 14.59 17.02 17.45 2044  20.59 19.29 19.35 17.09 15.36

Husky Energy 7.56 8.70 9.28 9.61 9.76 10.41 10.12 6.73 6.45 10.95 8.4

Canadian 22.07 18.56 18.45 20.71 19.2 19.46 18.08 17.25 19.19 24.42 23.69
Natural

Resources

Royal Dutch 10.31 12.33 11.8 12.16 11.37 11.94 11.64 10.89 9.87 9.15 8.65
Shell

BP 12.92 12.54 12.95 14.08 13.94 15.26 15.24 14.36 14.89 14.05 14.84
TOTAL 12.21 12.59 12.32 13.34 13.5 13.74 14.71 13.52 12.83 12.25 11.9
Eni 10.03 10.18 10.33 12.75 11.51 11.06 11.32 10.73 11.63 10.55 10.59
Equinor 7.93 7.55 7.73 8.04 7.39 7.91 7.62 7.03 6.92 7.07 8.01
(Statoil)

PetroChina 18.13 18.24 18.08 17.3 16.59 15.98 15.48 14.35 14.02 13.92 13.67
Sinopec 11.58 11.23 9.87 9.72 9.26 9.52 8.69 7.43 6.37 6.16 6.2
CNOOC 12.95 11.67 9.11 9.61 10.2 10.76 10.35 8.71 8.13 10.3 9.65
Petrobras 12.74 13.17 13.52 13.45 13.55 14.15 13.48 10.34 9.47 9.66 10.02
PAO Gazprom 32.89 39.46 36.66 36.75 38.22 37.7 40.71 41.86 41.44 36.73 34.28
PAO NK 17.01 17.39 16.52 18.67 19.24 18.56 18.21 18.32 19.25 19.12 19.59
Rosneft

PAO LUKOIL 23.67 21.24 20.7 21.3 21.13 20.89 20.04 18.61 19.69 19.34 18.6

Average value 14.37 15.01 14.37 15.31 1524 15.5 15.63 14.08 1296  13.08 13.5

Source: [19, 20]
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Table 10

Net debt-to-equity ratio of the twenty five leading publicly traded oil and gas corporations
for 2008-2018, percentage

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil -19.49 -098 4.9 2.83 1.21 10.38 14.05 20.48 23.37 20.86 18.12
Chevron -0.91 1.63 -2.73 -4.81 -6.48 2.74 9.65 18 26.82 22.86 16.25
ConocoPhillips 484 45 20.62 25.82 37.73 29.59 33.72 56.62 67.66 43.71 28.34
Occidental 3.55 5.38 7.8 5.56 15.07 8.22 8.72 21.08 35.29 39.65 34.15
Petroleum
Devon Energy 32.02 42.6 14.36 19.72 32.93 29.06 45.42 153.26 138.27 83.56 38.46
Anadarko 43.84 38.23  45.12 69.22 52.34 45.14 39.15 115.55 99.40 104.11 177.99
Petroleum
EOG 17.37 21.12 43.34 3476  40.92 29.8 21.58 4591 38.53 34.1 23.38
Resources
Apache 22.66 19.14  32.85 23.87 38.89 2341 40.39 284.88 114.89 91.91 105.05
Marathon Qil 27.56 29.55 16.6 25.2 32.88 32.04 19 32.64 27.28 42.12 33.29
Imperial Oil -20.2 -395 4.38 0.04 7.11 30.81 29.63 35.49 19.36 16.42 17.12
Suncor Energy  49.76 39.22 30.26 18.07 16.91 15.19 18.83 28.83 32.3 28.44 34.38
Husky Energy 7.26 19.68 254 11.65 9.88 15.05 19.56 40.31 22.81 16.29 7.38
Canadian 70.69 49.65 40.4 37.28 35.82 37.42  48.38 61.08 63.91 70.52 64.18
Natural
Resources
Royal Dutch 6.35 18.55 20.87 15.27 10.19 19.36 13.92 16.35 39.3 33.63 25.21
Shell
BP 29.73 26.95 29.33  27.85 26 21.11 22.75 30.05 38.7 39.73 44.93
TOTAL 23.66 28.1 26.4 26.76 2444  25.52 34.59 36.42 32.82 17.26 22.08
Eni 42.53 50.34 51.23 50.65 28.21 35.37 32.26 43.62 40.66 36.11 29.46
Equinor 28.37 40.94  39.89 34.76 17.7 28.02 39.75 60.14 77.32 61.01 43.45
(Statoil)
PetroChina 11.71 174 20.01 25.65 37.75 39.22 39.6 39.66 35.18 28.7 26.48
Sinopec 66.53 55.8 46.03 44.5 52.38 51.76  53.91 27.8 9.54 9.17 5.96
CNOOC -3.67 -2.26 -2.88 5.45 0.93 344 32.05 39.58 35.76 31.5 29.97
Petrobras 21.74 4309 28.54 36.24 49.11 66.23  99.28 154.99 126.23 108.43 98.23
PAO Gazprom 21.98 25.52 13.99 13.92 12.93 11.94 16.81 19.67 17.42 20.62 22.66
PAO NK 58.6 47.98 35.58  27.55 29.91 66.7 105.68 95.77 84.47 101.96 87.81
Rosneft
PAO LUKOIL 15.04 16.16 14.91 9.37 5.06 11.59 12.97 18.7 13.57 8.21 1.04
Average value  24.2 26.99 2429 2349 2439 28.8 34.07 59.87 50.43 44.43 41.42
Source: [19, 20]
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Table 11

Enterprise value-to-production ratio of the twenty five leading publicly traded oil and gas

corporations for 2008-2018, USD per barrel of oil equivalent

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 261.46 223.84 228.72 246.63 252.44 299.73 285.01 240.03 278.75 270.68 228.38
Chevron 159.17 158.13 178.79 210.07 211.12 256.48 240.64 205.71 275.62 273.48 217.05
Conoco 127.69 124.55 147.10 187.04 153.85 180.93 182.42 13832 149.24 155.17 170.89
Phillips

Occidental 224.64 288.1 299.33 291.85 241.62 284.55 299.07 233.06 268.99 293.61 221.85
Petroleum

Devon Energy ~ 145.1 170.59 160.17 121.91 111.27 122.74 141.49 95.73 143.45 148.68 69.74
Anadarko 126.02 174.02 200.81 203.78 179.14 174.79 160.95 129.47 174.25 161.48 150.47
Petroleum

EOG 150.12 207.07 196.32  200.1 224.24 27091 250.05 214.9 310.75 305.81 210.68
Resources

Apache 146.77 177.31 223.18 152.79 150.57 150.62 142.73 118.43 163.49 137.29 101.86
Marathon Oil 183.72 194.29 201.06 171.17 160.62 173.64 137.82 93.11 135.2 133.34  102.94
Imperial Oil 292.34 347.39 388.16 42843 422.09 456.31 440.89 271.69 254 238.73 183.03
Suncor Energy  247.79 410.16 316.18 260.41 282.12 280.97 269.81 21546 286.25 282.59 207.26
Husky Energy  213.54 288.29 290.39 250.02 3124 338.8 247.86 133.19 144.08 156.5 119.32
Canadian 181.54 253.72 274 255.58 186.85 209.85 182.07 124.81 173.84 188.7 120.72
Natural

Resources

Royal Dutch 138.3 181.7 193.8 218.53 199.07 226.62 212.08 160.76 225.22 256.95 218.41
Shell

BP 120.07 143.29 118.17 131.8 132.97 150.5 123.56 105.18 141.17 144.39 134.65
TOTAL 160.65 188.03 171.66 165.14 16596 196.48 189.88 161.31 174.56 169.19 161.36
Eni 168.3 195.6 172.3 200.4 176.20 195.93 156.39 122.48 126.52 121.30 109.39
Equinor 85.88 131.03 130.96 144.62 122.1 131.6 108.71 95.68 119.54 125.18 115.59
(Statoil)

PetroChina 231.06 313.43 268.98 246.9 243,26 21499 265.87 19691 17838 183.61 154.29
Sinopec 329.86 540.92 32449 320.26 324.18 307.4 356.42 24844 23749 264.04 209.84
CNOOC 210.27 305.99 319.30 242.24 283.5 248.83 184.29 141.37 15842 175.5 183.25
Petrobras 124.48 260.37 297.12 229.15 217.9 20498 167.71 12495 157.84 150.35 158.32
PAO Gazprom  34.2 60.67 52.52 45.98 44.9 40.54 27.58 24.47 27.54 25.83 24.79
PAO NK 69.51 116.52  95.96 86.76 105.12  81.59 48.73 39.71 59.32 56.28 55.33
Rosneft

PAO LUKOIL 43.19 68.57 63.85 58.36 65.54 67.42 46.02 35.08 57.32 55.6 59.23
Average 167.03 220.94 212.53 202.8 198.76 210.69 194.72 146.81 176.85 178.97 147.55
value

Source: [19, 20]
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Table 12

Enterprise value-to-proved reserves ratio of the twenty five leading publicly traded oil and gas

corporations for 2008-2018, USD per barrel of oil equivalent

Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ExxonMobil 16.32 1398 1496 16.27 15.56 18.11 16.34 14.5 20.7 18.55 13.32
Chevron 13.16 13.79 17.1 18.24 17.77 21.7 20.34 17.63 23.53 23.34 19.26
ConocoPhillips 10.36  10.07 1343 13.18 10.28 11.44 11.51 9.81 13.34 1548 15.21
Occidental 16.65 20.97 2446 2459 20.55 22.75 23.12 25.83 25.78 24.83 19.36
Petroleum

Devon Energy  14.22 14.54 12.72 9.74 9.37 10.48 12.62 10.89 15.59 13.69 7.07
Anadarko 114 16.65 19.46 1992 1875 17.85 17.33 19.21 29.37 27.52 24.83
Petroleum

EOG 12.56 14.86 14.18 15.04 21.12 23.8 21.75 21.18 29.67 26.9 18.88
Resources

Apache 1195 1594 18.15 1395 15.05 15.81 14.22 1542 23.83 19.49 14.04
Marathon QOil 21.1 17.02 18.46 13.85 13.73 14.19 10.5 6.74 9.28 13.33  12.32
Imperial Oil 17.87 1297 13.67 11.86 10.5 1191 10.69 7.95 2395 18.59 6.03
Suncor Energy 1091 19.22 21.67 15.3 16.16 13.74 13.11 11.17 14.8 16.53 13.49
Husky Energy  28.23 33.19 31.24 2598 31.98 32.59 2447 19.79 2235 14.27 14.21
Canadian 8.23 13.67 14.85 12.35 9.73 10.79 10.07 7.24 9.06 7.73 5.1
Natural

Resources

Royal Dutch 1341 14.73 16.42 1798 17.51 18.98 18.23 14.76 22.82 28.09 25.24
Shell

BP 9.29 1143  9.12 9.36 9.54 9.86 8.11 7.32 9.48 10.27  9.08
TOTAL 13.16 14.93 1393 12.38 12.29 14.3 1291 11.93 13.6 13.81 13.56
Eni 16.77 19.22 16.68 15.72 15.31 17.72 13.82 11.42 10.88 11.50 10.33
Equinor 10.84 17.35 16.95 18 16.52 16.64 1427 13.6 17.26  17.71 14.42
(Statoil)

PetroChina 12.74 17.18 14.88 14.27 1466 1345 17.18 13.72 12.73 13.19 11.29
Sinopec 2849 48.17 32.87 32.95 3499 32.27 41.03 33.45 37.25 42.87 33.84
CNOOC 16.25 26.22 35.06 25.2 27.81 2314 17.8 16.24 19.48 17.04 18.99
Petrobras 9.77 19.76 21.97 17.03 16.08 1448 1244 12.08 16.66 15.57 15.81
PAO Gazprom 1.04 1.54 1.43 1.25 1.17 1.08 0.68 0.58 0.66 0.7 0.72
PAO NK 4.09 6.7 5.81 4.65 5.46 4.4 2.68 2.17 3.08 2.94 2.82
Rosneft

PAO LUKOIL  1.82 3.23 3.08 2.74 3.1 3.23 2.3 1.89 2.91 2.87 3.18
Average value 13.23 16.69 16.9 15.27 154 15.79 14.7 13.06 17.12 16.67 13.7

Source: [19, 20]
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