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Abstract. The efficiency of domestic and export supplies of natural gas largely determines the
sustainable development of the Russian economy and national security. At present, in the context
of sanction restrictions and increasing uncertainty in the global energy market, the theoretical
and practical aspects of the economic efficiency of investment projects in the gas industry are
of fundamental importance and require further development. The article discusses the theoretical
foundations of the category “economic efficiency” and methodological approaches to its assessment
on the example of investment projects in the gas industry. A comparative analysis of the standard
methodology for determining economic efficiency of capital investments and the methodological
recommendations for evaluating the effectiveness of investment projects in the planned and market
economics has been performed based on the criteria specified by the authors. A review of published
studies on methods for assessing economic efficiency of investment projects in the oil and gas sector
has been performed. It is concluded that to assess the efficiency of investments is proposed to use the
discounted cash flow method as the main approach, as well as the alternative methods in the papers
of Russian authors. Two large-scale projects of the Russian gas industry have been considered,
a review of published studies on the efficiency assessment has been performed with emphasis
on the external effects due to implementation of the projects under consideration. According to the
study results, the uniqueness of the implementation conditions of each gas transportation project,
fundamental importance of the influence of non-economic factors on the project implementation
and the need to develop assessment methods for the economic efficiency of investment projects
were noted with due regard to the uncertainty and risk impact.
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AnHOTanusi. DPPEKTUBHOCTh BHYTPSHHUX M IKCIIOPTHBIX MMOCTABOK MIPUPOIHOTO ra3a BO MHO-
TOM OMpEeNseT YCTOWYMBOE Pa3BUTHE POCCHICKOW SKOHOMUKH U 00ECIieueHHE HAIMOHAIBHOM
0e30macHOCTH CTpaHbl. B HacTosiee BpeMsl, B YCIIOBHSX CAHKIMOHHBIX OTPaHUYCHHN U BO3pac-
TAIOLIEH HEONpPENEIeHHOCTH Ha MUPOBOM PBIHKE 3HEPIrOPECYPCOB, TEOPETUUECKUE U IpaKTHUe-
CKHE aCIEKTHl YKOHOMHYECKOW 3()()EeKTHBHOCTH WHBECTUIIMOHHBIX MPOCKTOB B Ta30BOH OTpac-
JIM TIPHOOPETAIOT MPUHIUIHAIBHOE 3HAUCHUE U TPEOYyIOT JabHEHIIEro pa3BuTus. PaccMoTpeHsI
TEOPETHYSCKUE OCHOBBI KATETOPHH «IKOHOMHYECKAs d(PPEKTUBHOCT» M METOIUYECKUE ITOIXO-
Jbl K €€ OLEHKE Ha IIPUMEpPE MHBECTULMOHHBIX IIPOEKTOB ra3zoBoi orpaciu. IIposeneH cpaBHu-
TENBHBII aHAIN3 TUIIOBOH METOAWKU OIPEICICHUS] YIKOHOMUYECKOH 3(P()EeKTHBHOCTH KalUTaIlb-
HBIX BIOKCHHH M METOANYECKHX PEKOMEHMAINH Mo omeHKe 3()(EKTUBHOCTH MHBECTHIIMOHHBIX
[IPOEKTOB B IUIAHOBOM M PHIHOYHOM SKOHOMHKAX Ha OCHOBE BBIJICJICHHBIX aBTOPaMH KPUTEPHUEB.
BrimonHen 0030p 0y OIMKOBAHHBIX HCCIICIOBAHIM O METOAAX OI[EHKH SKOHOMHYECKOH 3 (heKTHB-
HOCTH MHBECTHIIMOHHBIX IPOEKTOB B He(TerazoBoM cekrope. CIenaH BBIBOI O TOM, YTO B pado-
Tax POCCHHMCKUX aBTOPOB JUIS ONpeaencHUs A(P(GEKTHBHOCTH HHBECTUIIMI MPEAIaraeTcsl HCIOb-
30BaTh METOJ JUCKOHTHPOBAHHBIX JIEHEXKHBIX IOTOKOB KaK OCHOBHOM, a TaK)Ke ajbTepHATHBHbIE
MeTozbl. PaccMOTpeHBI 1Ba KPYMHOMACIITAaOHBIX MTPOEKTA ra30BOi oTpaciu Poccun, BHITOMHEH
0030p OMyOIMKOBaHHBIX UCCIIEIOBAHHIA IO OI[eHKE 3()()EKTHBHOCTH; BBIICICHBI BHEIITHUC d(PPeK-
Tl OT peaju3aluy paccMarpuBaeMbIX IPoekToB. I1o pesynbraraM IpOBEJECHHOIO UCCIIEAOBAHUS
OTMEUEHbl YHUKAJIBHOCTb YCJIOBUN peanu3alui KaKoro ra3oTpaHCIoOpTHOTO MPOEeKTa, IPUHLH-
NHAJbHOE 3HAYCHUE BIUSHUS BHEAKOHOMUYECKHX (haKTOPOB HA PEATH3ALMUIO IPOCKTA U HEOOXO-
IIMMOCTH COBEPIICHCTBOBAHHS METOIOB OLIEHKH YKOHOMUYECKOH A(PPEKTUBHOCTH WHBECTHIINOH-
HBIX [IPOEKTOB C YUETOM HEOIPENIEIEHHOCTH U PUCKA.

KuroueBbie cjioBa: sxoHOMUYecKast 5 HEeKTUBHOCTh, HHBECTUIIMOHHBIN MPOEKT, Ta30Basi OTPacib
Poccumn, 3kcnopTHBII Ta300poBOA

BaarogaprocTu. Pabora BeInosHeHa TpH oaaepakke [IporpaMMer cTparernieckoro akageMmde-
ckoro nunaepctsa PYJIH. Crares noarotosieHa B pamkax nHunuarusaoit HUP Ne 061611-0-000
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«KoMIIeKCHOE penIeHIe TOBBIICHISI YKOHOMUYIECKOH 3P (PEKTHBHOCTH YTOIBHOHN MTPOMBIIILICH-
HOCTH KaK YCJIOBHE YCHJICHHUS YHEpreTudeckoil 6ezomacnoctn Poccuny, BRIMOTHEHHON Ha Oas3e
Kadeapsl HAITMOHAIEHOW YKOHOMHUKH dKOHOMHIYecKoro ¢pakynerera PYJIH.
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Jas uutupoBanusi: Chernyaev M.V., Boiko A.A. Economic efficiency of gas industry investment
projects in Russia on the example of export gas pipelines / BectHuk Poccuiickoro yHHBepcHTETa
npyx0s1 HapoaoB. Cepus: OxoHoMuka. 2022. T. 30. Ne 4. C. 587-601. https://doi.org/10.22363/2313-
2329-2022-30-4-587-601

Introduction

The concept of “efficiency” has been considered in numerous works of domestic
and foreign scientists at different stages of the development of productive forces. Today,
the issues of efficiency and its evaluation occupy key positions in research activities
not only among economists, the definition of conditions for optimizing costs and
improving efficiency is required in various fields of knowledge.

The development of economic thought, designed to solve the problem of maximum
satisfaction of needs in conditions of limited resources, was accompanied by issues
of cost-benefit commensuration. The concept of “efficiency” is considered in the
studies of the classics of political economy: in the main work of D. Ricardo “On the
Principles of Political Economy and Taxation” (Ricardo, 2016) — it is used in the context
of assessing the use of capital; in the neoclassical direction of economic theory — in the
“Principles of economics” of A. Marshall (Marshall, 1993), V. Pareto defines the criterion
of effective resource allocation (Pareto optimality) (Pareto, 2016). After the world
economic crisis of 1929—-1933, the principles of economic efficiency were developed in the
works of .M. Keynes in the context of macroeconomics and economic growth; in the
work “The General Theory of Employment, Interest and Money” (Keynes, 2013), Keynes
introduces the concept of “marginal efficiency of capital” and “the principle of effective
demand”. In the research of neo-institutionalists, aspects of the efficiency of resource
allocation are revealed in the context of the development of the theory of property rights,
one of the founders of which was R. Coase (Coase, 1993).

The Soviet economist T.S. Khachaturov defines economic efficiency as the ratio
of the economic effect to the resources spent on obtaining it (Khachaturov, 1979).

P. Heyne in his book “The Economic Way of Thinking” (Heyne, 1997) notes
that efficiency, along with economy, “characterize the “effectiveness” of using funds
to achieve goals.”

In the dictionary of economic terms, economic efficiency is defined as “the
effectiveness of economic activity, economic programs and measures, characterized
by the ratio of the economic effect obtained, the result to the costs of factors, resources
that caused the receipt of this result.” (Raizberg, Lozovskii, 2008).

Using various definitions, economic scientists reveal the concept of “economic
efficiency” primarily as a ratio, which indicates that this concept is evaluative and
requires measurement.
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Literature Review

The issues of theory and methodology of increasing and measuring economic
efficiency were studied by Soviet and Russian economists. In the search for
a solution to the economic problem of increasing the output of industrial products
while minimizing costs, a significant amount of work relates to the study of the
effectiveness of capital investments: T.S. Khachaturov, “Economic Efficiency of Capital
Investments” (Khachaturov, 1964), V.P. Krasovskii, “Ways to Increase the Economic
Efficiency of Capital Investments and Fixed Assets in the USSR” (Krasovskii, 1968),
L.M. Smyshlyaeva, “The Structure of Capital Investments and Their Actual Efficiency”
(Smyshlyaeva, 1970), etc.

In the Standard Methodology for Determining the Economic Efficiency of Capital
Investments in 1969', developed in the conditions of a planned economy in the USSR,
efficiency is determined by comparing the effect and costs and is estimated based
on the calculation of:

* static indicators of overall (absolute) economic efficiency;

* indicators of comparative economic efficiency (taking into account the time

factor).

At the same time, capital investments are assessed as effective if the
mandatory condition for improving the efficiency of the entire national economy,
and not just of a single industry or enterprise, is met. The standard coefficient
of efficiency of capital investments for the entire national economy as a whole
was set at least 0.12 (i.e. about 8 years of payback), and the features of evaluating
the effectiveness of capital investments in certain sectors of the economy
were reflected in industry instructions developed on the basis of a Standard
Methodology'.

In the market economy of foreign countries, the efficiency of capital investments
since the mid-twentieth century has been calculated mainly using discounted indicators.
The use of the discounted cash flow (DCF) method, described in the 1930s by the
economists . Fisher (“The Theory of Interest”, 1930) (Fisher, 1930) and J. Williams
(“The Theory of Investment Value”, 1938) (Williams, 1997), and is currently used
in world practice to assess the effectiveness of investments.

Methodology

In order to identify the theoretical foundations of the category ‘“economic
efficiency” and methodological approaches to its assessment on the example
of investment projects in the gas industry the authors analyzed both Russian and

' Resolution of the State Planning Committee of the Council of Ministers of the USSR,
the State Committee of the Council of Ministers of the USSR for Construction and the Presidium
of the Academy of Sciences of the USSR dated September 8, 1969, No. 40/100/33 «On Approval
of a Standard Methodology for Determining the Economic Efficiency of Capital Investmentsy.
Retrieved April 03, 2022, from https://normativ.kontur.ru/document?moduleld=1&document
1d=145572.
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foreign scientific sources, regulatory documents, data of energy companies, within the
research, as well as used general scientific methods: comparative analysis, synthesis,
analogy approach.

Industry experts’ assessments and forecasts have also become the information
base of the research.

Results

In accordance with the Methodological Recommendations currently in force
in Russia on evaluating the effectiveness of investment projects?, the development
of which takes into account the approaches of world experience (in particular, the
principles of the methodology for evaluating investment projects developed by the
United Nations Industrial Development Organization (UNIDO) in 1978) and the
specifics of Russian conditions, it is proposed to use two types of efficiency:

* the project as a whole, including socio-economic and commercial efficiency:
at this stage, the immediate results, costs of the project and the external effects
of its implementation are measured;

* participation in the project: development of a financing scheme, determination
of the composition of participants and evaluation of the effectiveness
of investing in the project of each of the participants — enterprise, industry,
region, etc.

The main indicators for calculating the effectiveness of an investment project,
established by the Methodological Recommendations for evaluating the effectiveness
of investment projects, and their names in foreign economic literature are as follows:

* Net Present Value, NPV;

Net Value, NV;
Internal Rate of Return, IRR;
Payback Period, PP;

¢ Profitability Index, PI; Discounted Profitability Index, DPI, etc.

Some particular qualities of approaches to assessing the economic efficiency
of investments described in two documents — one developed during the planned
economy in the USSR and one operating in a market economy in Russia, are combined
in the table.

Methodological approaches to assessing the economic efficiency of investments
in the oil and gas sector take into account the main provisions of the methodological
recommendations for evaluating the effectiveness of investment projects. An analysis
of published studies on this topic shows that the discounted cash flow method is used
as the main one to assess the effectiveness of investment projects in the oil and gas
industries, as well as additions to it, and alternative methods (Table 1).

2 Methodological recommendations for evaluating the effectiveness of investment projects,
approved by Ministry of Economy of the Russian Federation, Ministry of Finance of the Russian
Federation, State Committee of the Russian Federation on Construction, Architecture and Housing
Policy on June 21, 1999 No. BK 477. Retrieved April 03, 2022, from http://www.consultant.ru/
document/cons_doc LAW 28224 / (accessed: 03.04.2022).
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Table 1
Particularities of methodological approaches to assessing the economic efficiency
of investments in planned and market economies

Standard methodology for Methodological
o determining the economic recommendations for evaluating
Criterion . . . .
efficiency of capital the effectiveness of investment
investments (1969) projects (1999)
Types of efficiency Total (absolute) economic The efficiency of the project
efficiency; as awhole;
Comparative economic The efficiency of participation
efficiency in the project
National economic approach Prerequisite for efficiency Public efficiency is determined for
(improving the efficiency of the socially significant projects
industry, related industries, the
entire national economy)
Efficiency indicators Static (the ratio of the increase Static (NV, payback period, etc.);
in the annual volume of national Discounted (NPV, IRR, discounted
income / profit / savings from payback period etc.)
cost reduction to the capital
investments that caused this
increase / savings; the payback
period of capital investments;
additional indicators);
Minimum of the reduced costs
(taking into account the time
factor)
Assessment of external effects Calculations of the economic Assessment of the overall
efficiency of capital investments  results of the project includes
are carried out taking into an assessment of external effects
account the associated costs and public goods
and effects of related production
facilities / industries
Evaluation of efficiency in condi- Taking into account risk factors and
tions of uncertainty — uncertainty when forming a project,

assessing its sustainability and
calculating efficiency indicators

Source: compiled by the authors.

In most works of Russian authors, investment projects in the oil and gas sector
are considered, taking into account their scale, as significantly affecting “the economic,
social or environmental situation in certain regions or industries of the country,” this
condition affects the development and application, along with the traditional ones,
of additional tools for analyzing economic efficiency and their combinations:

* measurement of public efficiency based on the assessment of external effects

from the implementation of the project through a system of indicators (Evseeva,
Cherepovitsyn, 2019);

* Methodological recommendations for evaluating the effectiveness of investment projects,
approved by the Ministry of Economy of the Russian Federation, Ministry of Finance of the Russian
Federation, State Committee of the Russian Federation on Construction, Architecture and Housing
Policy on June 21, 1999. No. BK 477. Retrieved April 03, 2022, from http://www.consultant.ru/
document/cons_doc LAW_ 28224 / (accessed: 03.04. 2022).
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* integrated assessment of the effectiveness of projects based on the use
of a scenario approach to account for uncertainty in calculating the amount
of income in combination with risk analysis based on the method of expert
assessments (Kulygin et al., 2013);

* evaluation of comparative efficiency by the criterion of minimum discounted
costs, provided the same economic result from the implementation of projects,
but different amounts of capital investments and operating costs (Krivko,
2020);

e application of the Modern Asset Pricing MAP, based on the method of real
options, in order to measure the effectiveness of the project in conditions
of uncertainty (Nechaeva, Remizov, 2015);

¢ assessment of external effects due to implementation of the investment projects
using the dynamic model of economic interactions FTEEDM (Far Eastern
Economic Dynamic Model) (Dzhurka, Dyomina, 2018);

¢ application of fractal theory tools in assessing the project risks (Vasiltsov,
Vasiltsova, 2018);

* macroeconomic assessment of multiplier effects due to the project
implementation based on the input-output method (Kryukov et al., 2020);

 application of the principles of financial mathematics in evaluating the
effectiveness of investment projects (Shevkunov et al., 2017).

Thus, the research is aimed at developing methods for assessing the economic

efficiency of investment projects, in particular, such stages as:

¢ calculation of economic efficiency indicators;

* uncertainty and risk analysis;

* analysis of alternatives (evaluation of comparative effectiveness);

e determination of external effects;

¢ development of a financing scheme.

Tools for measuring economic efficiency are becoming more complex as the
degree of influence of non-economic — that is social, environmental, political and
other factors on the results of the project implementation increases. Methodological
recommendations provide for taking into account the influence of such factors
in quantitative form on the effectiveness of the project, but there is no comprehensive
system of indicators for evaluation.

In order to complete the analysis and take into account all the influencing
factors when measuring the economic efficiency of investment projects in the
gas industry, it is necessary to take into account its specific features, among
which it is advisable to note:

* large-scale production infrastructure;

* high level of socio-economic significance;

* high level of capital investments;

* mainly long-term nature of projects;

¢ ]imited investment resources;

* request for innovative technological development;

* a wide range of risks;
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¢ the presence of environmental impact;

¢ placement of production facilities in hard-to-reach, remote areas.

Thus, in accordance with the identified features of the gas industry and
the concept of a large-scale investment project, it is possible to determine some
features of evaluating its economic efficiency, which are of fundamental importance,
in comparison with local short-term investment projects:

» emphasis on the use of discounted rates, due to the long-term nature of the
project;

* the need to quantify significant externalities;

» development of a financing scheme taking into account large-scale capital
investments and a wide range of risks.

Large-scale financing of investment projects in the gas industry can be carried
out, for example, on the basis of the principles of project financing, this scheme
is applied in the implementation of large-scale projects Nord Stream 2, Amur Gas
Processing Plant, etc.

Based on the analysis of methodological recommendations in evaluating the
effectiveness of socially significant investment projects, the considered approaches
to evaluating projects in the oil and gas sector, the identified features of evaluating
the effectiveness of large-scale projects, it is possible to conclude that the evaluation
of the economic efficiency of large-scale investment projects is conditionally divided
into two levels — public efficiency and efficiency for individual investor — using the
relevant groups of indicators.

Currently, large-scale gas transportation projects are being implemented in the
Russian gas industry at various stages of implementation: export gas pipelines Turkish
Stream, Nord Stream, Power of Siberia, Power of Siberia 2 and its continuation Soyuz-
Vostok, etc.

Starting from the late 2021, the Nord Stream 2 offshore gas pipeline is ready for
operation, the construction of which is based on the Nord Stream gas pipeline project,
with a capacity of 55 billion m?® of gas per year for natural gas supplies from Russia
to Europe.

The scheme for financing the construction of the Nord Stream 2 export gas pipeline
was developed on the basis of project financing, the structure of which is as follows:
50 % of the total cost of the project was provided by Gazprom PJSC, 50 % — external
financing by European companies. 4

The prerequisites for the implementation of the Nord Stream 2 project include
the efficiency of the Nord Stream, the projected increase in demand for natural gas
from European consumers in terms of energy transition and the reduction of own gas
production in Europe.

The following studies quantify the external effects of the large-scale Nord
Stream 2 project based on economic modeling and cost-benefit analysis.

* Report of Alexey Miller, Chairman of the Gazprom Management Board, at the Annual General
Meeting of Sharcholders. URL: https://www.gazprom.ru/press/news/miller-journal/2017/340087/
(accessed: April 05, 2022).
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Atthe request of the operator of the Nord Stream 2 gas pipeline Nord Stream 2 AG,
at various stages of the investment period of the project, foreign specialists conducted
studies to assess its effectiveness.

In2017 and in 2019, Arthur D. Little conducted an assessment of the direct, indirect
and induced effects of large—scale infrastructure investments in the construction of the
Nord Stream 2 gas pipeline carried out at the following two stages were evaluated:

1) in the period up to July 2017 in the amount of 4.4 billion euros’;

2) in the period up to December 2018 in the amount of 8 billion euros®.

The assessment of the economic consequences of the project, including
employment (using the equivalent of full employment as an indicator) and welfare
(based on the GDP indicator) for the countries involved was carried out using the
economic modeling tool IMPLAN (Impact Analysis for Planning) and cost-benefit
analysis; the assessment methodology is based on the principle of quantifying benefits
“without a project” and “with the project”.

According to the results of the study, the total economic benefit at the first stage
is estimated at more than 8.36 billion euros, including the creation of 90,100 full-time
equivalents (1 FTE corresponds to the full employment of 1 employee for 1 year) and
GDP growth in the amount of 3.54 billion euros (including 0.8 billion euros for the
Russian economy).

At the second stage, i.e. at the time when most of the construction financing
was already provided, the total economic benefit for the states involved was estimated
at 17.66 billion euros, including the creation of 216,140 full-time equivalents and GDP
growth of 8.32 billion euros (including 2.69 billion euros for the Russian economy),
1.e. with an 82 % increase in investments, the cumulative effect has more than doubled
relative to the indicators of the previous stage.

In 2017 and 2020, the results of studies performed by Ewi Energy Research
& Scenarios’ and in cooperation with Frontier Economics® on the impact of the Nord
Stream 2 offshore gas pipeline on the natural gas markets of the European Union (EU)
countries were published.

The assessment of the economic consequences of the construction of the Nord
Stream 2 gas pipeline was carried out using the TIGER model of the European gas
infrastructure and the global gas market model COLUMBUS.

The results of modelling showed a decrease in gas prices in the EU as a whole,
as well as in each EU state separately, in the conditions of competition between Russian

> Economic impact on Europe of the Nord Stream 2 project. Retrieved April 30, 2022, from
https://www.adlittle.com/en/insights/viewpoints/economic-impact-europe-nord-stream-2-project.

® Nord Stream 2 Economic Impact on Europe. Retrieved April 30, 2022, from https:/www.
adlittle.com/en/insights/report/nord-stream-2-economic-impact-europe.

7 Impacts of Nord Stream 2 on the EU natural gas market. Retrieved April 30, 2022, from https://
www.ewi.uni-koeln.de/en/publications/impacts-of-nord-stream-2-on-the-eu-natural-gas-market/

8 Impact of infrastructure investments such as the Nord Stream 2 pipeline on the European
gas market. Retrieved April 30, 2022, from https://www.ewi.uni-koeln.de/en/publications/impact-of-
infrastructure-investments-such-as-the-nord-stream-2-pipeline-on-the-european-gas-market/
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gas and global LNG (liquefied natural gas) supplies on the European market under the
option “with the Nord Stream 2 project”.

In addition to the results of the economic assessment of the effectiveness of the
Nord Stream 2 project, in 2017 a report was published by experts in the field of ESG
standards (Environmental, Social, Governance — environmental, social development,
corporate governance) on the study’® in which the carbon footprint of two methods
of gas supplies to EU countries was compared: via the gas pipeline Nord Stream 2 and
LNG import options from the USA, Qatar, Australia and Algeria.

It is reasonable to consider such indicators to assess the public effectiveness
of the implementation of a large-scale project and in the analysis of alternatives.

According to the results of the study, the indicators for potential greenhouse
gas emissions in case of LNG import are 2.4—4.6 times higher than emissions
in case of natural gas supplies via the Nord Stream 2 gas pipeline. The pipeline
route from Russia has the lowest greenhouse gas emissions — 6.3 g of CO,
equivalent per megajoule of delivered gas, compared with other sources of natural
gas imported by Europe: LNG from Qatar — 14.9 gCO,-eq/MJ, from Algeria —
16.9 gCO,-eq/MJ, from Australia — 20-28.7 gCO,-eq/MJ; American LNG —
23.6 gCO,-eq/MJ.

Thus, on the basis of the studies considered, it is possible to distinguish such
external effects from the implementation of the Nord Stream 2 project as:

1. Socio-economic effect:

* the possibility of creating jobs in the participating countries of the project,

as well as the overall increase in GDP and tax revenues to state budgets;

¢ establishment of a competitive gas price on the market;

¢ influence on the development of the economy of related industries and regions

involved in the work;

2. Environmental effect — acceleration of the transition to low-emission and
environmentally friendly fuel in the conditions of abandonment of coal and nuclear
energy by European states.

Assessment of the impact of uncertainty and risks on the results of the
implementation of an investment project is one of the most important components
of the analysis of its economic efficiency. In the works published on this topic and
prepared by E.A. Razumovskaya, (Razumovskaya et al., 2021), Yu.V. Kozhukhov
(Kozhukhov et al., 2020), S.Z. Zhiznin, V.M. Timokhov (Zhiznin, Timokhov, 2019),
L.A. Kolesnikova, A.S. Novikov (Kolesnikova, Novikov, 2019), Zh.A. Frankevich,
A.Yu. Gagarina (Frankevich, Gagarina, 2018), A.S. Lebedev (Lebedev, 2020) various
uncertainty aspects, risks and their classifications are presented, however, in less
detail it is possible to identify risk groups in the implementation of large-scale export
gas pipeline projects, the importance of which is most often noted by the authors:

® GHG Intensity of Natural Gas Transport Comparison of Additional Natural Gas Imports
to Europe by Nord Stream 2 Pipeline and LNG Import Alternatives. Retrieved May 05, 2022, from
https://cdn2.hubspot.net/hubfs/2591272/2017-03-24 thinkstep - ghg intensity of natural gas
transport - final report-2.pdf
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* country: in particular, political, transit;

* market;

e environmental contradictions, etc.

These risks are also applicable to the implementation of Nord Stream 2, with the
exception of transit — the peculiarity of the offshore gas pipeline project is that gas
is not transported through the territory of third countries.

When implementing the Nord Stream 2 project, the influence of non-economic
factors is of fundamental importance, despite the results of investment calculations and
benefit assessments carried out by expert groups. Currently, the Nord Stream 2 offshore
gas pipeline, the construction of which was fully completed in 2021, is not being used
for political reasons; also in early 2022, European investors decided to reconsider their
participation in the project.

According to experts’ forecasts, the consumption of natural gas in the world
in the coming decades will tend to increase due to its availability, developed supply
infrastructure and the permissibility of use in conditions of energy transition.

Russia’s largest gas transportation system in the world, provided with a resource
base of fossil fuels with high environmental friendliness, has great potential for
development, including through diversification of supplies and expansion of the export
market in the eastern direction.

The spatial development strategy of the Russian Federation for the
period up to 2025 provides for “expansion, modernization and optimization of the
capacities of the Unified Gas Supply System, taking into account the need to create
new export routes and further gasification of the subjects of the Russian Federation, the
creation of gas transportation infrastructure in Eastern Siberia and the Far East with
the possibility of its integration into a Unified Gas Supply System.”!°

The construction and operation of the Power of Siberia gas pipeline is being
carried out within the framework of Gazprom PJSC’s implementation of the largest state
megaproject in the history of the world gas industry, the Eastern Gas Program'!, which
includes the development of gas production centers, processing projects, construction
of gas transportation infrastructure within the country and for export.

Natural gas via the Power of Siberia gas pipeline has been supplied to China
since 2019 on the basis of a long-term bilateral natural gas purchase and sale agreement
concluded in 2014 between Gazprom PJSC and the state oil and gas company
of China — China National Petroleum Corporation (CNPC) — for a period of 30 years
and an estimated volume of 38 billion m* of gas per year.

The resource base of the project is the Chayandinskoye field in the Republic
of Sakha (Yakutia) and Kovyktinskoye field (from the end of 2022) in Irkutsk region,

1 Ordinance of the Government of the Russian Federation dated February 13, 2019. No. 207-p.
Retrieved May 26, 2022, from https://www.consultant.ru/document/cons_doc_ LAW 318094/

"Order of the Ministry of Industry and Energy of the Russian Federation No. 340 dated
September 3, 2007 “On the Program for the Creation of a Unified Gas Production, Transportation and
Supply System in Eastern Siberia and the Far East Taking into Account the Possible Gas Exports to the
Markets of China and Other Countries of the Asia-Pacific Region.” Retrieved May 26, 2022, from
https://base.garant.ru/192224 /
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the gas pipeline has a length of 3000 km, export capacity of 38 billion m? per year, and
passes through the territories of Irkutsk Region, the Republic of Sakha (Yakutia) and
Amur Region, provides for the supply of gas to the Far East Russia and China'?.

The direct impact on the formation of cash flow during the implementation of the
project at the operational stage is primarily due to the expansion of the sales market
at the expense of external (export to China) and internal (gasification of the regions
of Eastern Siberia and the Far East) consumers.

In addition, the features of the gas resource base of the project, namely the
high content of valuable components, contribute to the development of gas chemical
and gas processing industries. The Amur Gas Processing Plant with a design
capacity of 42 billion m*® of gas per year, including the world’s largest helium
production, is an important link in the technological supply chain of gas through the
Power of Siberia" gas pipeline.

When evaluating the effectiveness of the Power of Siberia project, it should
be noted such external effects as:

1. Socio-economic effect:

* creation of jobs in the construction and operation of gas infrastructure facilities;

¢ development of related industries: metallurgy, pipe industry (Russian-made
pipes were used for the construction of the gas pipeline); electric power industry
(construction of substations for the power supply of the main gas pipeline
Power of Siberia in the Republic of Sakha (Yakutia), in Amur Region'*);
development of the gas potential of fields by oil companies in connection with
the construction of gas transportation infrastructure, etc.

2. Environmental effect:

* reducing the negative impact on the environment through the use of more
environmentally friendly natural gas by consumers instead of other types
of fossil fuels;

* the possibility of receiving associated petroleum gas from subsurface users
due to the development of gas transportation infrastructure.

The export-oriented gas transportation projects reviewed above have unique
conditions of implementation, economic consequences and effects, in connection with
which it can be concluded that when measuring the effectiveness of investment projects,
a list of factors of the external and internal environment, risks and the degree of their
influence should be determined, and, as a consequence, the possibilities of expanding
and adapting methods for evaluating results, taking into account the specifics of each
project.

2Power of Siberia gas pipeline. Retrieved April 24, 2022, from https://www.gazprom.ru/
projects/power-of-siberia/

13 Amur Gas Processing Plant. Retrieved April 24, 2022, from https://www.gazprom.ru/projects/
amur-gpp/

4 RusHydro has completed the construction of substations for the power supply of the Power
of Siberia-1 MGP. Retrieved April 24, 2022, from https://neftegaz.ru/news/energy/653750-rusgidro-
zavershilo-stroitelstvo-podstantsiy-dlya-energosnabzheniya-mgp-sila-sibiri-1 /
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Table 2 provides the organized information relating to the considered projects
based on the criteriaused in Table 1 for comparing the methodological recommendations,
as the analytical components in assessing the economic efficiency. Evaluation of the
project effectiveness requires further decomposition of the evaluated specifications,
measurement of the factor impact degree on the project implementation and adaptation
of the evaluation methods with due regard to the implementation conditions of each
specific project.

Table 2
Methodological recommendations

For the Nord For the Power

Component of the analysis Evaluated specification Stream 2 project of Siberia project

Public value Long-term megaproject + +
Assessment of external Socio-economic + +
effects
Environmental + +
Calculation of efficiency Dynamic and static + +
indicators
Assessment of uncertainty Political + +
and risks
Transit - -
Market + +
Environmental, etc. + +
Project Information: Readiness / Operation +/- +/+

Source: compiled by the authors.

Conclusion

Based on the analysis of the economic literature, it can be concluded that the
principles of economic efficiency are based on the concept of limited resources and
maximizing the benefits from their use.

When determining the economic efficiency of large-scale gas industry projects,
mainly dynamic methods of investment calculations used in the world practice
of market economies are applied.

As a result of the work carried out, the specific features of the gas industry are
formulated, which it is advisable to take into account when measuring the economic
efficiency of investment projects.

Uncertainty and risks are of fundamental importance when assessing the results
of investment projects in the gas industry. The classification of influencing factors and
the degree of their impact on efficiency are unique for each project.

Besides, given the scale of export gas transportation projects, it is necessary
to evaluate a wide range of external effects when measuring efficiency.
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Analysis of methodological recommendations® and published works has shown
that in order to predict the results of investment projects, it is necessary to develop
and improve methods of risk assessment, accounting for uncertainty and quantitative
measurement of external effects.

Methodological approaches to assessing the economic efficiency of investment
projects in the gas industry require further development, taking into account the
specifics of the industry as a whole and the conditions for the implementation of each
project individually.
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