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Abstract: In the face of today’s global challenges, oil and gas companies must define long-term 
priorities and opportunities in implementing complex Arctic offshore projects, taking into account 
environmental, economic, technological and social aspects. In this regard, ensuring strategic 
sustainability is the basis for long-term development. The aim of the study is to analyze existing 
approaches to the concept of “strategic sustainability” of an offshore Arctic oil and gas project and 
to develop a methodological approach to assessing the strategic sustainability of offshore oil and 
gas projects. In the theoretical part of the study, the approaches to defining strategic sustainability 
were reviewed, and their classification was completed, and the most appropriate definition of 
strategic sustainability for an offshore oil and gas project was chosen. The method of hierarchy 
analysis was used for strategic sustainability assessment. Specific criteria have been proposed to 
reflect the technical, geological, investment, social and environmental characteristics important to 
the offshore oil and gas project. The strategic sustainability of 5 offshore oil and gas projects was 
analyzed using an expert survey as part of the hierarchy analysis method. Recommendations were 
made on the development of an offshore project management system to facilitate the emergence of 
new criteria and improve the quality of the strategic sustainability assessment of offshore projects 
in the Arctic. 

Keywords: offshore; Arctic; hydrocarbon resources; oil and gas projects; strategic sustainability; 
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1. Introduction 

Over the last decade, the global trend in the majority of oil and gas producing countries has 
been to reduce oil and gas production in traditional oil and gas production centers. At the same time, 
the Arctic continental shelf is one of the most attractive and promising areas in terms of hydrocarbon 
resource potential. According to preliminary estimates, up to 25% of the world’s hydrocarbon 
reserves are concentrated in the Arctic, guaranteeing energy security for many European countries 
and the world for decades to come [1]. The estimated hydrocarbon potential of the Russian Arctic 
shelf for recoverable reserves is 9579.3 million tons of fuel equivalent [2,3]. For many decades, Russia 
has been actively developing the mineral and raw material potential of the Arctic [4,5]. 

The Russian Federation is one of the largest exporters of fuel and energy raw materials under 
the existing international division of labor system. The competitive advantage achieved in Russia’s 
oil and gas sector on the global energy market can ensure the stable development of the national 
economy and social sphere and the formation and replenishment of budgets at all levels. Russia’s 
Energy Strategy for the period until 2035 determines the need to bring annual oil production to 
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490–550 million tons. Achievement of the planned production levels is possible with oil reserves 
replacement in the amount of more than 13–15 billion tons [6]. 

Many specialists and experts believe that the key strategic objective for the long-term 
sustainable development of the oil and gas industry is the balanced development of the Arctic 
hydrocarbon potential, including, above all, the environmentally safe development of offshore fields 
[7–11]. The government and operators of Arctic oil and gas projects are faced with new 
organizational and managerial tasks, the solution of which will improve the sustainability of 
offshore hydrocarbon development in the Arctic shelf, ensuring the economic efficiency of all project 
participants, taking into account social factors in the development of Arctic territories, the 
environmental balance and technological development [12–16]. 

For the successful development and sustainable functioning of the oil and gas industry in the 
Arctic zone, a set of tasks must be successfully completed, which include scientific, technological, 
infrastructural, social and investment attraction tasks in this sector. Difficult climatic conditions, 
high capital intensity, irreversible technological and managerial mistakes that lead to environmental 
disasters highlight the high risks of offshore oil and gas projects. It is also necessary to take into 
account the long-term nature of such projects and their strategic orientation, i.e., such projects 
require serious costs and involve irreversible management decisions in the areas of economics, 
technology and logistics, together with constantly arising geopolitical factors [17–19]. The 
assessment of offshore Arctic oil and gas projects in Russia practically does not take into account the 
carbon intensity factor of newly established production facilities. Global low-carbon development 
trends and the fight against anthropogenic CO2 emissions [20,21], along with the growing share of 
renewable energy and the global players’ plans to reduce oil production on the world energy 
market, are precisely the challenges that Russian companies’ management must take into account 
when determining the prospects for developing the Arctic shelf. 

The authors of this study, however, believe that the development of Arctic marine hydrocarbon 
resources is a major challenge that threatens natural systems. It may be better to develop fields on 
land and to increase the oil supply of old fields, where technologies have been tested, including 
those for environmental protection. However, if the company begins to implement offshore projects 
in the Arctic, environmental and safety issues will be fundamental. The start of such projects must 
therefore be accompanied by a detailed sustainability assessment, with priority consideration of the 
environmental factor and of all impacts on local communities. 

Ensuring the strategic sustainability of oil and gas projects is directly linked to the specifics of 
the oil and gas industry, particularly offshore oil and gas production in the Arctic, and to global 
processes, particularly the consequences of the pandemic and the ability of oil and gas companies to 
develop in the post-pandemic period. 

The profitability of oil and gas production is determined by fluctuating demand in global 
markets, which in turn are affected by the global coronavirus pandemic crisis. A significant drop in 
global hydrocarbon prices due to a fall in global production during the pandemic, increased use of 
alternative energy sources and opportunities to increase unconventional hydrocarbon production 
may lead to the freezing of investment activities and the closure or indefinite postponement of oil 
and gas projects [22,23]. 

Given the high volatility of oil prices and the loss of profit for oil and gas companies, as well as 
government revenues, there may be a serious decline in exploration work aimed at increasing 
hydrocarbon reserves. In other words, the industry may remain with a low oil and gas reserve 
replacement rate [23]. 

Most of the Russia’s new fields (Arctic shelf, Eastern Siberia, Far East) are located far away from 
transport and port infrastructure and consumers, so the profitability of their production, especially 
with small reserves, can be marginal to profitability or negative. However, oil in new fields often has 
the worst chemical composition, particularly in terms of sulfur content and density. The decline in 
the quality of the resource base is a major challenge for the Russian oil and gas sector and its 
sustainable development, along with the coronavirus pandemic and EU and US sanctions [23]. 
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In connection with the above, the authors of the article can state that approaches to assessing 
the strategic sustainability of high-risk Arctic oil and gas projects are a relevant area of study. 

The purpose of the study is to analyze the existing approaches to the concept of “strategic 
sustainability” of an offshore Arctic oil and gas project and to identify a set of indicators required for 
strategic sustainability assessment, as well as to propose a methodological approach to assessing the 
strategic sustainability of offshore oil and gas projects and provide recommendations on the 
development of a strategic sustainability assessment system for offshore oil and gas projects. 

The following research questions are raised in the article: 

• What is meant by the strategic sustainability of an offshore oil and gas project in the Arctic? 
• What are the criteria for assessing offshore oil and gas projects, taking into account their specific 

features, global energy sector trends and the risks associated with these projects? 
• What can be suggested to improve the strategic sustainability assessment of an offshore oil and 

gas project? 

The structure of the article is the following: 

• Study of theoretical approaches to determining the sustainability and strategic sustainability of 
complex industrial systems and offshore oil and gas projects; 

• Identification of key risks in offshore projects; 
• Identification of specific criteria for assessing the strategic sustainability of the offshore oil and 

gas project; 
• Identification of suitable methodological tools for assessing the strategic sustainability of 

offshore oil and gas projects in the Arctic; 
• Assessing the strategic sustainability of existing offshore projects in the Russian Arctic shelf 

using expert surveys; 
• Recommendations on developing a system of strategic sustainability assessment indicators. 

Therefore, first, we would like to look at existing theoretical approaches to defining the strategic 
sustainability of offshore oil and gas projects in the Arctic. 

2. The Problem of Strategic Sustainability of Offshore Oil and Gas Projects in the Arctic 

Despite an extensive list of studies on the strategic sustainability of industrial systems and 
projects, there is currently no generally accepted methodology for assessing it. This is particularly 
true for Arctic oil and gas development projects, which are highly risky and have a strong specific 
nature. In general, a project is a set of processes aimed at creating a unique product, service or result 
that meets specific requirements defined in advance, including time, cost and scope limits [24–27]. 
The Offshore Oil and Gas Project is the creation of a unique industrial system for the production of 
hydrocarbons within a certain budget in order to achieve the planned result. 

In oil and gas companies, projects are usually divided into two categories: investment 
projects—projects that involve capital expenditure for the purpose of making a profit and/or 
achieving other beneficial effects; operational projects—other projects involving non-capital 
expenditure. 

Project management is an important process that ensures the reasonable and efficient use of 
funds, including investment resources, for the development of enterprises in accordance with their 
strategic and annual plans. Project management is linked to the strategy, accompanied by a stated 
mission and vision, as well as strategic goals and objectives, in order to balance the use of resources 
in carrying out strategic and operational activities. That is, any oil and gas project, in addition to 
economic (financial) sustainability, must also have strategic sustainability. 

The concept of sustainability is not uniquely defined because it is widely used in different areas 
with different meanings and implications. 
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2.1. Definition of Sustainability 

Let us consider the approaches of various authors to the definition of sustainability at the 
project level (business entity). 

According to Teplova [28], “sustainability of an investment project is a characteristic of a project 
that shows that it remains effective when the conditions for its implementation change”. 

The Big Economic Dictionary, edited by Azriliyan, A.N. [29], gives the following definition: 
“sustainability is firmness, constancy and not subject to the risk of loss or damage”. 

According to Lopatnikov [30] he stability of a system is the ability of a dynamic system to 
maintain movements along its intended trajectory (maintain its intended mode of operation) despite 
disturbances affecting it. 

According to Altshuler [31] sustainability is a constant response to changes in the external 
environment, provided that the company’s income and output are managed in line with market 
requirements. 

Finally, Manitskaya, L.N. in her work [32] declares that sustainability is the ability of the system 
to function effectively in the face of external influences and internal disturbances. 

As we can see, a common concept in the authors’ definitions of “project sustainability” is the 
ability of a project to function effectively in a fluid environment with high uncertainty and to return 
to a balanced state more quickly. Such definitions are more suited to the concept of sustainability. In 
our study, we do not consider it appropriate to use these definitions, which are only partially 
appropriate for oil and gas projects. The above definitions do not reflect the specifics of offshore oil 
and gas projects where companies operate in a fragile environment, global trends in the need to 
combat greenhouse gas emissions and high social responsibility. 

It is very important to clearly identify the definitions of “sustainability” in the global context, 
because this context reflects the need to assess the sustainability of the offshore oil and gas project 
from a social and environmental perspective. A large number of definitions were proposed after the 
well-known Brundtland report “Our Common Future” was published [33]. The main idea of 
sustainable development outlined in this report is that our planet’s resources are limited and that, 
given current consumption patterns, there are a number of risks and disasters ahead of us that are 
linked to the negligence of people towards our planet. Sustainability generally refers to economic, 
environmental or social sustainability [34]. On the contrary, development without environmental, 
social and economic sustainability will lead to a collapse of the economy, society and the 
environment [35]. 

Economic sustainability refers mainly to economic growth and the various practices that 
support it in the long term. The quantitative definition of economic sustainability refers only to 
economic growth, which is defined as the ability of an economy to maintain a certain level of 
economic production. In this case, sustainable development is confused with economic growth [36]. 
An increasing number of scientists are now expressing concern that current economic growth can no 
longer be sustained without damaging our planet [37]. Economic growth cannot be sustainable if 
natural resources are used without restrictions or if society continues to depend on economic 
activities such as the extraction of natural resources, which were the driving force behind economic 
growth in the past [38]. There are also more complete definitions of economic sustainability. For 
example, such definitions include qualitative growth that is not associated with increased 
consumption of natural resources. The concept of fair economic sustainability speaks to the fair 
distribution of the benefits of economic growth in society [39]. 

Environmental sustainability is defined as respect for nature in order to conserve natural 
resources and avoid deterioration of soil, air, water, biodiversity, etc. According to the 
environmental component of sustainable development, the needs of the present generation must be 
met without compromising the needs of the future generation, which means that future generations 
will have the same quality of water, air, soil and biological diversity. The term “environmental 
sustainability” is closely linked to the term “sustainability”, which sees the entire earth as a system 
that must preserve its integrity and return to a state of equilibrium after various shocks [40]. The 
goal of environmental sustainability is to maintain the balance of our planet within its boundaries, 
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such as climate change, biodiversity loss or changes in the global nitrogen cycle [41]. The issues of 
climate change and CO2 mitigation options are of great importance, and it must be assumed that 
global processes in the global economy dictate the need to increase energy efficiency in all sectors, to 
replace coal and oil generation with natural gas; to actively use solar, wind, geothermal and hydro 
power and to introduce CO2 sequestration technologies on a large scale. Of course, in order to assess 
strategic sustainability, it is advisable to take into account the challenges for conventional energy 
(fossil fuels) that exist in the context of society’s struggle against global climate change [42,43]. 

The existing definition of environmental sustainability is closely linked to Environmental 
Impact Assessment (EIA), which is one of the tools for implementing environmental sustainability. 
The purpose of the EIA is to reduce or prevent negative environmental impacts of infrastructure 
projects, including oil and gas projects [44]. When planning infrastructure projects in the Arctic, the 
purpose of the EIA procedures is to protect the fragile nature of the Arctic region, which is also a 
habitat for indigenous peoples in the region [45]. For example, reindeer husbandry is one of the most 
important indigenous and traditional livelihoods in the circumpolar Arctic and the Barents region 
[46], and this depends to a large extent on the well-being of the environment. The purpose of the EIA 
is therefore not only to protect the environment but also to reduce the risks associated with the 
development of industrial infrastructure, such as the development of an oil and gas field in the 
Arctic and changes in land use [47,48]. 

Existing definitions of social sustainability are linked to the impact that policies or 
infrastructure projects have on the local community, in the regions where the projects are planned. 
Social sustainability is not always given the right emphasis in the context of sustainable 
development [49]. In addition, social sustainability was often given the lowest priority in 
international policy development or major international projects [50]. More and more attention is 
now being paid to this term. The development of projects contributes to the growth of jobs, the 
professional skills of employees and their competences. In addition, the social aspect of 
sustainability is expressed through the inclusion of public opinion in the implementation of major 
industrial and infrastructure projects, including projects related to the development of hydrocarbon 
deposits, and the need to combat public protests, as well as the development of policy decisions on 
the construction of industrial facilities and infrastructure that are based on principles of fairness. 
Equity principles include such factors as the distribution of the results of decision-making processes 
and procedural fairness, which means how different social groups are involved in decision-making 
processes. In response to this need, a number of international organizations have developed social 
impact assessment (SIA) procedures [51,52]. SIAs were first introduced in the US and then widely 
implemented in a number of other regions and countries with multilateral donor organizations such 
as the World Bank [53], which plays an important role in their implementation [54]. This 
understanding of social sustainability goes beyond the so-called “not in my backyard yard” concept. 
(NIMBY) or various types of “decide–announce–defend” models [55,56]. 

The concept of social justice and social equity was frequently discussed in various scientific 
works. It was also described as social, distributive or output justice; fairness over distribution and 
access to resources or equality in various conditions which are important for the modern lifestyle. It 
also frequently related to social inclusion and access to key services and facilities [57]. Most 
frequently, the concept of socially just or equitable development was discussed in relation to urban 
growth, considering the growing number of inhabitants in the cities and the speed of urbanization 
processes in various parts of the world. The concept of socially just urban development was 
introduced by Campbell in 1996 [58]. It meant development which shall address three major existing 
conflicts between economic growth, fair distribution of the results of this growth and protection of 
environment with presentation of nature resources. The author introduced a triangle, which should 
serve as a recommendation for policy planners to solve the first conflict between economic growth 
and equity, then the resource conflict and, further on, the development conflict. Participatory 
governance and engagement of various stakeholders on discussion of possible ways and solutions 
between these three conflicts was identified as an option for compromised oriented sustainable 
development. 
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The social justice principles were further applied to other policies domains. Jenkins et al. [59] 
suggested to apply these principles in regard to energy policy. According to Jenkins et al. [59], 
energy justice should evaluate areas where injustices occur, it should show which parts of society are 
ignored, it should analyze which processes exist for remediation and further on propose measures to 
reduce these injustices. The preliminary concern of the just and fair energy policy should be how to 
distribute benefits and burdens of various energy systems. 

Until recently, energy policy was mainly concerned with energy systems and discussion about 
their effectiveness and efficiency. Now, the scientific discussion moves stronger to the direction of 
distributional, procedural and recognized based justice for energy production and consumption. 
While speaking about energy systems, all parts of the process are included such as mining, 
conversion, production, transportation, distribution, consumption and waste. Discussion about 
energy justice has potential to become a new framework which brings together research on energy 
production and consumption and on the ways how to achieve the goals of fair and just energy 
processes. 

Speaking about energy transition, the term frequently used by politicians to describe 
decarbonization of energy generation, Heffron and McCauley [60] highlight the issue of the just 
transition, which addresses issues of energy justice, climate justice and environmental justice. 
Energy justice should also refer to the application of the concept of human rights across the entire 
energy lifecycle. Such just transition should also address principles of output and distribute justice 
while involving all stakeholders into decision-making processes and equally distributing burdens, 
risks and benefits of the energy transition process. 

In relation to Arctic, the fair energy policy should address the question of the location of power 
plants and mining activities in the vicinity of indigenous people. It should also provide 
opportunities for indigenous people to engage into decision-making processes which affect their 
communities, their cultural values and way of life. Output justice of energy generation, transmission 
and distribution should be provided while burdens, risks and benefits of these activities are 
distributed equally among various groups and various level of governance. Procedural justice is not 
only about participation in decision-making processes, but it is also about mobilization of local 
knowledge. In this regard, various authors, also including Jenkins et al. [59], are calling for stronger 
protection of right of indigenous people such as Sami people who are spread across northern parts 
of Norway, Sweden, Finland and Russia and whose communities are heavily dependent on local 
ecosystems. 

Understanding social sustainability is also closely linked to the issue of participatory 
management. With regard to the development of industrial commodities and infrastructure, 
participatory management is understood as a mechanism that facilitates the involvement of various 
stakeholders and social groups in the project in order to gather their feedback on the company’s 
vision of the role in the region and the possibility of creating social infrastructure [61] and the details 
of project implementation, which also include transparency and accountability [62]. Data on 
European infrastructure projects show that joint management of infrastructure project planning has 
helped to implement projects with less social protests and negative consequences as well as more 
positive impact on local communities [56,63–66]. 

In this study, with regard to offshore oil and gas projects in the Arctic, we believe that the social 
aspect of sustainability should be reflected primarily through the creation of new competencies and 
new jobs. The social sustainability of a project means, among other things, new jobs and an increase 
in the requirements for staff competence, which in its turn will mean increasing the human potential 
of an oil and gas company. 

2.2. Definition of “Strategic Sustainability” 

Further, following the logic of this study, it is necessary to move to the concept of “strategic 
sustainability”. In our opinion, strategic sustainability is the basis for the long-term development of 
a company or project. A project’s strategic sustainability factor is important in an environment 
where offshore hydrocarbon production involves huge capital and operating costs, long payback 
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periods and high uncertainty associated with price volatility and global environmental and 
geopolitical trends. 

According to Sabanchiev [67] strategic sustainability refers to a certain ability of an industrial 
system (project, company), which is based not only on maintaining the integrity of the structure but 
also on achieving and developing strategic goals in a continuously changing (or variable) 
environment. In this interpretation, the strategic sustainability of a system (project/company) is 
achieved by establishing a balance between manageability (degree of control) and flexibility 
(mobility of the organization). In his scientific paper “Flexibility, manageability and strategic 
sustainability: concepts, relationships and evaluation” Sabanchiev presents an attempt to 
qualitatively assess the potential of flexibility and manageability of the organization, which will 
confirm the presence or absence of strategic sustainability. 

In the scientific work of Galitskaya [68], strategic sustainability is aimed not only at the efficient 
use of production resources and the preservation of financial and economic stability over a long 
period of time under the conditions of a changing internal and external environment but also at 
increasing the cost of capital, which contributes to the sustainability of the industrial system, 
investment attractiveness and growth of income of its owners. 

In his dissertation research, Dudin [69] strategic sustainability is viewed in terms of 
competitiveness and is expressed as a set of “manageable dynamic components” that ensure the 
continuous development of companies (organizations) in the right (right, right) balance. This is the 
ability to create, develop and maintain competitive advantages in a segmented commodity market 
for a long time, thus maintaining a proper level of liquidity, solvency and profitability of the 
industrial system in the conditions of changes in the external environment. The proposed definition 
of strategic sustainability considers competitiveness to be the “ability to produce or obtain and 
successfully implement innovations”, which give rise to significant advantages that allow the 
company (organization) to move to a new modern level of development. 

Kucheryavy in his scientific work [70] writes that the competitive advantages of the company’s 
strategic sustainability include “the ability to adapt to current environmental requirements” 
(flexibility), development and growth of benefits and “compliance with the tactics of the moment” 
(innovation potential). 

Baranenko and Shemetov [71] believe that strategic sustainability is the maintenance over a 
long period of time of the growing trend expressed by the system of key performance indicators of 
the industrial system. In this book, the authors consider strategic sustainability from three main 
aspects: financial sustainability, technological sustainability and organizational sustainability. 

According to Terentyeva [72], ensuring strategic sustainability primarily means increasing 
market share and maintaining a leading position on the market and developing competitive 
advantages, including the development of innovative products. 

The author Rychikhina [73] proves that the strategic stability of the industrial system is 
expressed through minimization of losses due to adverse environmental impacts, and under 
favorable circumstances—in the ability to effectively increase their assets, both tangible and 
intangible, which increases the survival of the enterprise in the event of adverse changes in the 
external environment in the future. 

A critical analysis of the definitions is presented above showing that the authors are closer to 
the concept of sustainability. However, in the case of offshore oil and gas projects, these definitions 
are not suitable for strategic sustainability, since most of them do not reflect technological and 
socio-environmental aspects. 

Alonzi in his scientific work “What is Project Sustainability?” [74] speaks about sustainability as 
the ability of the organization (company) to achieve its mission (strategy) in the long term. Looking 
at projects as temporary structures, Alonzi focuses on the fact that the result (or impact) of a project 
must be continued and developed after the project itself. 

Many large Russian and foreign companies research strategic sustainability issues within the 
framework of corporate sustainability by publishing sustainability reports, based on which they 
define and highlight economic, environmental and social aspects of sustainability. According to 
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Baumgartner and Ebner [75], strategic orientation and sustainability development of companies 
must be designed on the basis of an effective resolution of the existing problems (weaknesses) of the 
company (organization, projects), but in many cases, there is no link between the identified 
problems and the sustainability strategies of the company (organization, projects) in practice. 

Baumgartner in the scientific work “Strategic perspectives of corporate sustainability 
management to develop a sustainable organization” [76] presents sustainable development as 
economic, environmental and social development that meets the needs of the present and does not 
prevent future generations from meeting their needs. This study reveals the relationship between 
strategic management and sustainable development, providing an open discussion for further 
empirical research. 

Martens and Carvalho in their scientific work “Key factors of sustainability in project 
management context: A survey exploring the project managers’ perspective” [77] identify four key 
factors that will contribute to the strategic sustainability of the company (organizations, projects): a 
sustainable innovative business model, stakeholder management, economic and competitive 
advantages, and environmental policy and resource saving. 

Tharp in her scientific research “Project management and global sustainability” [78] speaks 
about the methods of sustainable development of the company (organization) as responsibility for 
the impact of its activities on customers, employees, shareholders, community and the environment 
in all aspects of its operations. This article focuses on the interdependence between companies and 
society as a whole, covering the following aspects: human rights, labor practices, the environment 
(sustainable use of resources, pollution prevention and climate change mitigation), fair operating 
practices (combating corruption, fair competition and respect for property rights), consumer issues 
(fair contract practices, dispute resolution and fair marketing), and community engagement. 

Thus, the authors also define strategic sustainability as a set of financial, technological, market, 
environmental, social and other types of sustainability. These definitions: Alonzi [74], Baumgartner 
and Ebner [75], Baumgartner [76], Martens and Carvalho [77], Tharp [78]—are more appropriate for 
understanding the strategic sustainability of an offshore oil and gas project but do not reflect the 
specifics of the offshore fields, implementation environment or technology. It must be emphasized 
that here there are gaps in the theoretical basis for the definition of “strategic sustainability” of 
high-tech and archaically complex offshore oil and gas projects in the Arctic from a technical and 
managerial point of view. 

2.3. Strategic Sustainability of the Offshore Oil and Gas Project 

The offshore oil and gas project in the Arctic addresses a complex set of technological 
challenges. Its characteristics are related to geological, technological, macroeconomic, environmental 
and geopolitical factors. The financial efficiency of such a project is important, but it is equally 
important to develop the innovative component of the company, that is, unique technological 
solutions that can be used in the implementation of the project: the use of ice-resistant platforms or 
subsea production complexes, new exploration methods or transport and logistics technology 
systems will provide the company with a sustainable competitive advantage for several years ahead. 

In addition, it is important to recognize that the long-term realization of the project is likely to 
be associated with market changes, falling or rising oil prices, reduced demand, increased impact of 
green energy in the face of CO2 emissions reductions and the adoption of a number of international 
conventions (Paris Agreement and others) and substitution of traditional energy sources with 
alternatives. In particular, there are a number of other international agreements and target 
documents aimed at combating climate change. We put here citation from [79]: “Alongside its CO2 
commitments for 2030 and 2050, the EU should contribute to international efforts to limit emissions 
of short-lived climate pollutants such as black carbon and methane that further accelerate climactic 
changes in the Arctic. Coming from soot and up to 1500 times more powerful than CO2, black carbon 
increases the melting rate of ice and snow. Methane is another greenhouse gas, 20 times more potent 
than CO2, with vast reserves projected to be stored under the Arctic permafrost. The EU could limit 
emissions through the Convention on Long-Range Transboundary Air Pollution (UNECE CLRTAP); 



J. Mar. Sci. Eng. 2020, 8, 995 9 of 31 

 

the amended Gothenburg Protocol, the Commission’s Air Quality Package proposal; the Climate 
and Clean Air Coalition; and engagement with Arctic Council initiatives such as the Task Force on 
Black Carbon and Methane”. 

All of these factors and limitations, which may also occur internationally, must be taken into 
account and taken into account by the company which must have alternative options for project 
implementation—to complete the project with commercial benefits. Environmental risks in the 
implementation of offshore oil and gas projects are very high—in this regard, the company must 
provide for the reliability of its technological systems, provide access to reliable oil spill response 
technologies and so on. 

The authors believe that a systematic approach to assessing the sustainability of offshore Arctic 
oil and gas projects is appropriate. Summarizing the definitions of sustainability and strategic 
sustainability in the literature review presented above in the Sections 2.1–2.3 and complementing 
these definitions with the specifics of Arctic offshore oil and gas projects and their missions, 
including their social and environmental component, the authors propose four approaches to 
defining “strategic sustainability”—process, marginal, systemic, and competitive advantage-based 
(Figure 1). 

 
Figure 1. Classification of approaches to the definition of “strategic sustainability” of the offshore 
Arctic oil and gas project. Source: authors self-elaboration. 

In general, the term “strategic sustainability” for an oil and gas Arctic offshore project should be 
understood as continuous improvement within the framework of the project, while achieving 
strategic goals and the ability to survive and preserve the long-term character of development under 
conditions of various risk events and phenomena, and above all under conditions of trends of CO2 
emission reduction and reduction in the use of fossil fuels in the global energy industry and thus 
unpredictable development of the situation on the world markets of energy carriers and products of 
their processing. 

In this regard, the high risks of offshore Arctic oil and gas projects must be highlighted. 
Different aspects of risks are well reflected in the studies [80–91]. These studies describe in detail the 
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subjective perception of risks, financial risks, management risks, project management risks and risks 
associated with social opposition. 

2.4. Risks of Offshore Oil and Gas Projects 

This study should address the specific risks of offshore oil and gas projects. 
Voronina [92] and Fadeev et al. [93,94] believe that the development of hydrocarbon resources, 

particularly in the Arctic under extreme climatic conditions, the low sustainability of environmental 
systems and the complexity of engineering and transport infrastructure, is associated with the high 
capital intensity, complexity and heterogeneity of social processes, which makes offshore projects 
highly risky. Voronina in her paper [92] proposes the following division of the risk universe of Arctic 
shelf oil and gas development projects: geological risks, technical risks, transport risks, 
environmental risks, social risks, political risks, financial risks, including investment and 
commercial risks. The authors agree with this division. Let us characterize the main risks. 

Geological risks arise during geological exploration and are due to insufficient study of the shelf, 
as well as high costs of drilling. These risks are manifested in the absence of oil and gas potential and 
non-confirmation of reserves. 

Fadeev et al. [94], apart from technical risks, also highlight technological risks. Technological 
assessment of the availability of reserves for commercial development of a field is determined on the 
basis of the possibility of using existing technical facilities as well as prospective technical 
developments that can be used for fields at later stages of development. It should be noted that the 
factor of technological availability of fields in the Arctic region is the first basic criterion for their 
differentiation by industrial importance. 

At present, real field development technologies exist only for the transit zone and the part of the 
shelf where there is no continuous ice. 

Technologically inaccessible reserves and resources are allocated in those areas where, due to 
geological or climatic conditions, there are no actually working technologies for the industrial 
development of identified oil and gas fields. In particular, this factor is critical in those areas of the 
Arctic shelf where ice is distributed at significant sea depths [94]. 

Technological and transport risks of the development stage, typical for the shelf of the Northern 
seas, are associated with the complexity (and sometimes lack) of technologies, increased probability 
of equipment failure (especially in Arctic conditions), lack of experience in the transportation of 
hydrocarbons in significant volumes, shortage of tankers and icebreakers, etc. [94]. The choice of 
technology and technical means for the transportation of resources is determined by the influence of 
a number of factors: the geographical position of the water area, the depth of the sea, the volume of 
transported products, the distance of transportation, etc. 

Perspectives on the development of offshore fields in Russia are also associated with areas that 
are characterized by heavy and very heavy ice conditions and relatively small depths of the sea. 
These include the Pechora sea, the Sakhalin shelf, the Kara sea and the East Arctic waters [94]. There 
are very significant differences between these areas in terms of transport infrastructure. The 
Sakhalin shelf with small distances of transportation of production to the coast is especially 
allocated. In addition, the infrastructure for oil and gas production is already developed on the 
Sakhalin coast, adjacent to the sea fields. In such conditions, for the Sakhalin shelf fields, it seems 
appropriate to focus on the laying of pipelines from each field to the shore, followed by their 
connection to the coastal communications. Therefore, there appears a whole complex of technical 
and technological tasks applicable to shallow-water gas pipelines. The only fundamental difference 
is the absence of permafrost on Sakhalin. 

In the rest of the Arctic, the situation is fundamentally different: here either there are no 
communications with the coastal zone, or they are underdeveloped. To solve the problem of 
transporting oil in these conditions, it is necessary to construct loading terminals for tankers. At the 
same time, in order to ensure year-round oil transportation, for example, from the fields of the East 
Arctic seas, where the ice-free period is limited to 1.5–2.0 months, non-traditional means of transport 
such as icebreaker tankers will be required [94]. 
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The development stage is also characterized by environmental risks associated with the 
possibility of causing serious damage to the environment and the subsequent costs of its liquidation 
and compensation. 

This risk factor can occur at any stage of the operations, from offshore hydrocarbon production 
to the transportation of oil or gas products. As a result, the preservation of the Arctic’s natural 
environment and its ecological balance can be disrupted, and people’s livelihoods can be 
endangered. Global statistics show that offshore development and the transportation of oil and gas 
by water are among the most environmentally hazardous activities. 

The nature of risks, their probability and potential damage at various stages of prospecting, 
exploration and development are analyzed. It should be borne in mind that oil spill incidents can 
have catastrophic consequences for the living resources of the Arctic seas. The potential damage may 
amount to tens of billions of dollars. In any case, the number of fines in the Russian Arctic shelf will 
be significantly higher than in the case of an oil spill by a tanker in the Pradho Bay field in Alaska or 
a fire on a platform operating in the Gulf of Mexico [94]. 

Accidents on offshore drilling platforms can be accompanied not only by extremely serious 
environmental consequences but also by large human victims due to the thermal effects of fire and 
the toxicity of combustion products, due to the limited platform area and evacuation difficulties. 

Along with this, an analysis of accidents on oil and gas platforms shows a decrease in the 
number of accidents with catastrophic consequences in recent years (the death of a huge number of 
people, large-scale environmental pollution, major material damage), which may be associated with 
technological and design improvements of platforms and the use of modern security systems [94]. 

Legal regulations and liability insurance might help to reduce the risks, but sometimes the 
slightest mistake can lead to significant adverse consequences. 

When approaching the moment of completion of the field, there are risks associated with the 
deterioration of equipment and infrastructure [94]. On the one hand, this leads to an increase in the 
environmental risks of the investor, as the probability of equipment failure and serious damage to 
the environment increases. On the other hand, after the completion of the project, the state remains 
with objects that are either not suitable for further use or require significant funds to maintain them 
in working condition. 

There are liquidation risks, manifested in the possible absence of the subsoil users and the state of 
funds for the implementation of liquidation work [94]. In particular, the United Kingdom and 
Norway, which have long been producing oil and gas on the shelf, have already encountered such a 
problem. To reduce this risk, liquidation funds are created, and a deduction from the tax base of the 
costs of creating liquidation funds is made. According to Russian legislation, the formation of a 
liquidation fund—the most reliable mechanism for reducing liquidation risks—is possible only 
when using the production sharing mode. 

Social risks are related to the possible negative consequences from the projects on the quality of 
life and the original culture of the people living in the Arctic region as well as the uneven 
distribution of benefits and risks of the projects between extracting companies and local 
communities. Such projects might also lead to the increased inequality within social groups and 
between various regions as well as to social instability. There is a need to strike a balance between 
the interests of extractive companies and the population of the Arctic territories, taking into account 
their ethnic characteristics, lifestyle which is closely connected to the nature and existing possibilities 
to participate in decision-making processes which affect their communities as well as the existence of 
social impact assessment regulation. 

Risks of increased use of non-fossil fuel in connection with the fight against climate change. Global 
oil and gas companies forecast an increase in the share of renewable energy sources (RES) [95,96], 
and the Paris Convention and other documents dictate the need to develop zero emission and 
hydrocarbon development technologies. 

In particular, BP (formerly British Petroleum) stated that the time for the growing global 
demand for oil has passed. The need for fossil fuels has already peaked and will face an 
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unprecedented decline over the next few decades. The Guardian [97] reports this with reference to 
BP’s annual report. 

In September 2020 BP published a report on its energy prospects [96]. According to the report, 
oil is likely to be replaced by clean electricity from wind farms, photovoltaic panels and other 
renewable energy sources. 

According to the report [96], demand for oil will decline by 55% over the next 30 years. If as 
many countries as possible comply with the Paris Climate Agreement, demand for oil will fall by 
80% by 2050. 

The growing popularity of electric cars may also have an impact on the demand for oil. Another 
factor that is reducing the demand for oil in the coming years is the new measures to restrict plastic, 
which requires petrochemical products made from fossil fuels. 

In August 2020 BP presented plans to increase its investment into low-carbon technologies 
eightfold by 2025 and tenfold by 2030, reducing fossil fuel production by 40% compared to 2019 [92]. 
In September 2020, the company took its first step in the offshore wind energy business by investing 
$1.1 billion [97]. 

This means that other oil and gas companies will also diversify into low-carbon development 
projects. There may be a decline in demand for fossil fuels, and this will make expensive offshore 
projects impossible—the era of high oil prices will be gone forever. 

The development phase is also characterized by high economic risks associated with high capital 
intensity and duration of offshore development projects. Thus, even a slight increase in costs can 
lead to a significant increase in the payback period and reduce the return on invested capital [94]. 
This circumstance places special emphasis on the management of the development of offshore oil 
and gas fields. 

In addition, the indicators arising from the volume of reserves and geological resources are 
deterministic and therefore do not sufficiently consider the investment risks associated with their 
non-confirmation, especially in the initial stages of exploration. This should be taken into account 
when planning exploration and field development on the Arctic platform, where the cost of drilling 
each well can be in the hundreds of millions of dollars [94]. 

There are also risks of emergency situations in the Arctic, which are discussed in scientific works 
[98]: 

− Natural character: dangerous hydrometeorological phenomena, morphology and dynamics of 
the Arctic seashore, the impact of ice formations, gas hydrates, geological and natural processes 
hazardous to oil and gas industry structures on the Western Arctic shelf of Russia, permafrost 
degradation; 

− Risks of oil spills, risks of permafrost facilities, risks of gas transportation on the sea floor, risks 
of accidents at hydroelectric power plants built in the permafrost zone, risks of accidents at 
potentially hazardous industrial enterprises, risks of shipwrecks in the Arctic seas, risks of 
aviation accidents in the Arctic; 

− Ecological character: anthropogenic disturbance of the natural landscapes of the Arctic zone, 
environmental risks of oil spills on the Arctic platform, the impact of climate change on the 
Arctic environment [99]; 

− Risks associated with the use of the Northern Sea Route [98,100]. 

Analysis of these risks shows that the implementation of projects to develop oil and gas 
resources of the Arctic platform requires the resolution of various problems: the implementation of 
projects in the Arctic conditions requires the introduction of non-trivial measures of innovative 
nature, which in turn increases the risks. Therefore, it is necessary to be able to analyze, assess and 
manage risks rather than avoid them. 

Fixing the values of changes in project development over a long period of time allows us to 
identify a trend. Any trend can be expressed through trends that are rising and falling. In order to 
achieve strategic sustainability, the project, its timing and economic performance must strive to 
establish and maintain an upward trend [94]. Strategic sustainability has several aspects: 
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achievement of a certain level of indicators within a given timeframe (these can be both natural and 
cost indicators—in particular profitability), project repeatability or replicability, and risk tolerance. 

With regard to the criteria for assessing the strategic sustainability of an offshore oil and gas 
project, the authors note the need to assess the project from the point of view of the geological 
verifiability of reserves, technological equipment, financial efficiency and social and environmental 
factors. 

3. Materials and Methods 

The research materials are monographs and scientific articles, applied works of Russian and 
foreign scientists devoted to the theory and practice of strategic management in the oil and gas 
complex. In the course of the research, periodicals and materials from scientific and practical 
conferences were also used. The method of hierarchy analysis was used in the study. 

3.1. Criteria for Assessing Strategic Sustainability 

Based on the studies conducted in Section 2, the authors consider it appropriate to identify the 
following key strategic sustainability objectives affecting the sustainable development of Arctic 
marine projects—investment, technological, geological, social and environmental (Table 1). 

Table 1. Strategic sustainability goals for marine projects in the Arctic. 

Objectives Description 

Investment 
It is necessary to understand the profitability of the projects and the limits of the project cost per unit. It 
is also very important to understand and predict the level of exploration costs due to the low degree of 
exploration of offshore fields in the Arctic. 

Technological 
Implementation of projects in the Pechora, Kara and Eastern Arctic Seas will require the development 
of new technical solutions and the adaptation of existing ones. Technological sanctions from the USA 
and EU countries make project implementation difficult. 

Geological The success and sustainability of reserves growth are the most important targets for the offshore oil and 
gas project in the Arctic. 

Social criteria and 
stakeholders 

The Company has the set of knowledge and experience required for the customer to implement current 
stages of projects. The full range of offshore competencies currently lacking in many Russian oil and gas 
companies and in the country as a whole may be in demand for the implementation of offshore Arctic 
projects. 

Ecology 
Ensure environmental safety and biodiversity conservation at exploration and mining sites. Zero CO2 

emissions projects are also an important objective. 

Source: authors self-elaboration. 

The authors propose to develop a methodology for assessing the strategic sustainability of 
offshore projects, taking into account the objectives set out in Table 1 and identifying specific criteria 
for these projects based on them. The strategic sustainability will be assessed on the basis of an 
integral sustainability indicator. 

The grinding projects considered by the authors form a significant resource potential 
(geological resources of about 15 billion tons of oil equivalent) [94]; however, they are at the 
“Search” stage and are characterized by varying degrees of complexity and geological and 
geophysical exploration, which determines a significant range of assessment of their technical and 
economic performance. 

The study examined 5 projects located in the Pechora, Kara and Eastern Arctic Seas, all of which 
are in the exploration phase. 

The specific criteria for offshore oil and gas projects for which a new methodology is being 
developed are divided into two levels—sustainability groups and indicators that characterize them 
(the grouping result is presented in Table 2). The first-tier criteria include five groups: investment, 
technology, geological and field, social and environmental. The second-tier criteria include the 
indicators presented in Table 2. 
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Table 2. Grouping of assessment criteria for offshore oil and gas projects. 

Investment Criteria 
Commissioning time 
UTC (Unit Total Cost) 
EMV (Expected Monetary Value) 
Expenditure on the geological exploration program 

Technological criteria 
Technological possibility of project implementation 
EU and US sanctions 
Oil and gas field complexity category 

Geological and operational criteria 
Potential for accumulated production 
Success evaluation 
P = (Extractable resources of the entity—minimum required resource size)/Extractable resources of the entity × gCOS 1 × 100 
Difference in accumulated production Р10 2/Р50 
Geological exploration 

Social and HR criteria 
New jobs 
Inflow of highly qualified staff into the project from other companies 
Growth of competencies of company employees implementing the project 
Mechanisms for feedback from public organizations and regional management structures. 

Ecological criteria 
Reliable oil spill response technology 
Preservation of marine ecosystems and biodiversity 
Minimization of СО2 emissions during extraction and transportation 
Creation of additional insurance funds of a financial nature to ensure the elimination (minimization) of possible 
environmental damage. 

Source: authors self-elaboration. Note: 1 gCOS (Chance of Success)—geological probability of project 
success; 2 Р10—the maximum estimated resource amount supported by a probability of 0.1. 

Thus, we reviewed the concept of “sustainability”, the concept of “strategic sustainability”, the 
problems of strategic sustainability of an offshore oil and gas project and the risks of offshore oil and 
gas projects. We then proposed criteria for assessing strategic sustainability. Further on, we provide 
description of the most appropriate methods, from our point of view, for an assessment of the 
strategic sustainability of offshore oil and gas projects. 

3.2. Methods for Assessing Strategic Sustainability 

Arctic oil and gas projects are characterized by unique technological projects. Many potential 
projects have no analogues. In this regard, the most appropriate methods for assessing the strategic 
sustainability of offshore oil and gas projects are those of assessing and comparing multi-criteria 
alternatives. 

Currently, the most widely used and well researched methods for assessing and comparing 
multi-criteria alternatives are [101]: 

− Methods based on quantitative measurements—multi-criteria utility theory 
(MAUT—Multi-Attribute Utility Theory). The founders of the method are Ralph L. Keeney and 
Howard Raiffa [102,103]. The advantages of the methods lie in the possibility of mathematical 
justification of a certain type of general utility function based on the individual preferences of 
the decision maker, as well as in the possibility of evaluating alternatives that can be formed 
after the assessment has been carried out. The disadvantages of the methods are that they are 
time and effort consuming for the decision maker (regardless of the number of alternatives 
being evaluated) and the need for accurate quantitative measurements of the weighting 
characteristics of the decision maker’s evaluation criteria; 

− Lotfi Zadeh suggested methods based on the theory of fuzzy sets in his works [104,105]. The 
theory of fuzzy sets, although usually used in practical applications on its own, is in a sense 
reduced to random set theory and thus to probability theory; 
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− Methods based on quantitative measurements but using several indicators when comparing 
alternatives—group of methods ELECTRE (Elimination Et Choix Traduisantla Realite); 
developed in his works Bernard Roy [106,107]. The plus of the methods was that there was no 
need for a one-stage definition of the decision maker’s preferences and that it was possible to 
form opinions gradually and reasonably well-founded. However, the disadvantage of the 
methods was the complexity of the process of determining coefficients of significance and the 
possibility of erroneous opinions in the selection of nuclei with minimal dominance of one 
structurally complex alternative over another; 

− Methods based on qualitative measurements, without moving to quantitative variables (Verbal 
Decision Analysis (VDA)) [108,109]. Most decision makers recognize the deep contradictions 
between the requirements of regulatory methods and the capacity of the human information 
processing system. An attempt to overcome these contradictions is the verbal decision analysis 
approach based on psychological criteria, i.e., these methods take into account cognitive and 
behavioral aspects. However, the task of singling out the best of multi-criteria alternatives is 
quite complex for a person: thus, when singling out a subset of the best alternatives, subjects 
can remove the dominant alternatives and leave the dominant ones behind. In addition, there 
may be a situation where cycles appear on the multitude of alternatives being compared; 

− Simple multi-criteria assessment method SMART, first formalized and developed in the works 
[110,111], is notable for its simplicity and reliability in practical application. In addition, the 
sensitivity check for weight changes makes it possible to take into account the impact of 
inaccuracies in measurements and the possible relationship between criteria. However, this 
method does not take into account the possible dependence of measurements and is not 
additive in determining the overall value of the alternative; 

− Methods based on qualitative measurements, the results of which are converted into 
quantitative form—methods of analytical hierarchy (AHP—Analytic Hierarchy Process). This 
method was developed by the American mathematician Saati, Thomas L. [112,113]. The method 
of hierarchical analysis is used worldwide to make decisions in situations ranging from 
interstate management to commercial and private problems in business, industry, healthcare 
and education. Along with mathematics, it is also based on psychological aspects. 

AHP does not define the “right” solution for the decision maker (DM) but allows the decision 
maker to interactively find an alternative that best meets their understanding of the problem and the 
requirements for solving it. 

With the help of the AHP, it is possible to structure the complex problem of decision-making in 
a hierarchical manner clearly and rationally, and to compare and quantify alternative solutions. 

The analysis of the decision-making problem in the AHP begins with the construction of a 
hierarchical structure that includes the objective, criteria, alternatives and other factors affecting the 
election. This structure reflects the decision maker’s understanding of the problem. 

Each element of the hierarchy may represent different aspects of a problem, taking into account 
both material and non-material parameters, measurable quantitative and qualitative characteristics, 
objective data and subjective expert assessments. In other words, the AHP’s analysis of the 
decision-making situation is no different from the argumentation processes and methods used at an 
intuitive level. 

The next step in the analysis is to identify priorities that reflect the relative importance or 
desirability of elements of the hierarchical structure that has been built using a paired comparison 
procedure. Unbalanced priorities allow for the reasonable exposure of heterogeneous factors to 
comparison, which distinguishes AHP significantly. 

The Saati method is based on a paired comparison of alternatives for each criterion and a 
comparison of criteria in pairs, taking into account the importance of the objective. All comparisons 
in this method are therefore made in pairs, i.e., in the simplest and most obvious way. 

For comparison, Saati suggested applying qualitative features, which are then converted into 
quantitative features on a 9-point scale (although it is possible that an object may be more than 9 
times larger than another criterion, this scale is usually sufficient to reflect a qualitative ratio). If the 
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DM cannot choose between two qualitative characteristics, if there is an intermediate opinion, Saati 
recommends using intermediate points 2, 4, 6, 8. These comparison possibilities can be defined in 
various ways: by subjective opinion, expert evaluation, voting, etc. 

At the final stage of the analysis, a synthesis of hierarchical priorities is carried out, with the 
priorities of alternative solutions calculated in relation to the main objective. The best alternative is 
the one that has the highest priority value. 

Despite the need to solve the task from scratch in the event of the emergence of any new 
alternative that was not originally envisaged and the peculiarity of the method of transition from 
qualitative to quantitative measurements, this method has undeniable advantages: the obvious focus 
of the decision maker’s efforts on comparing the existing alternatives, which, with a small number of 
them, objectively reduces the labor intensity of the entire process; also, this method is not required to 
absolutize certain estimates. With the help of the AHP, it is possible to structure the complex 
problem of decision-making in a hierarchical manner clearly and rationally and to compare and 
quantify alternative solutions. 

In this regard, we consider the hierarchy analysis method (AHP) to be the most appropriate one 
for assessing the strategic sustainability of offshore oil and gas projects—a mathematical tool for a 
systematic approach to complex problems in decision-making. 

The algorithm proposed by the authors is to compare the evaluation criteria using the scale of 
relations by Saati, further building a normalized matrix, finding a priority vector and then 
evaluating the level of matrix inconsistency. This is done for each level of evaluation criteria for 
offshore oil and gas projects. 

Let us consider this algorithm using the Company’s Arctic oil and gas projects as an example. 
Therefore, the assessment of the strategic sustainability of the Company’s Arctic oil and gas projects 
begins with a pairwise comparison of existing assessment criteria. To compare the relative 
importance of the criteria, we will use the scale of relations by Saati [113] (Table 3). 

Table 3. Scale of evaluation of hierarchies by Saati. 

Meaning Interpretation 
1 − equivalence 
3 − moderate superiority 
5 − strong superiority 
7 − very strong superiority 
9 − highest (extreme) superiority 

2, 4, 6, 8 − appropriate intermediate values 

Further on, we are moving to the description of the results from our survey. 

4. Results 

The authors involved experts from four companies: Gazprom Neft PJSC (Saint Petersburg, 
Russia), Gazprom Neft-Sakhalin LLC (Saint Petersburg, Russia), Rosneft PJSC (Saint Petersburg, 
Russia) and Gazprom Neft Shelf LLC (Saint Petersburg, Russia). The survey was impersonal, 14 
experts were selected, and the level of positions ranged from chief specialist to head of department. 
The experts assigned points, each in their own table (Table 4, Tables А2–А6 (see Appendix A)). 

Let us look at the first level criteria. The results of the expert evaluation are presented in Table 4. 
The table presents the average results of the peer review. 

Experts’ evaluations will be explained. For example, in Table 4, investment sustainability in 
relation to technological sustainability has a score of 1/2 (accordingly, technological stability in 
relation to investment stability is estimated at 2/1)—this means that experts believe that the 
importance of technological sustainability indicators “moderately exceeds” the importance of 
investment sustainability indicators. Moreover, the geological sustainability assessment for 
environmental sustainability has a 3/1 rating (respectively, environmental sustainability in relation 
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to geological sustainability is estimated at 1/3)—this means that geological sustainability has a 
“strong advantage” over environmental sustainability, etc. 

Table 4. Evaluation of Level 1 criteria. 

Criteria 
Investment 

Sustainability 
Technological 

Stability 
Geological 
Stability 

Social 
Sustainability 

Environmental 
Sustainability 

Investment 
sustainability 

1/1 1/2 1/3 3/1 3/1 

Technological 
stability 

2/1 1/1 1/3 3/1 3/1 

Sustainability in 
terms of geology 

3/1 3/1 1/1 4/1 3/1 

Social sustainability 1/3 1/3 1/4 1/1 1/3 
Environmental 
sustainability 

1/3 1/3 1/3 3/1 1/1 

Amount 6.67 5.17 2.25 14.00 10.33 

Source: results of the experts’ evaluation. 

The next step is to build a normalized matrix. For this purpose, we divide the sum of each 
column into each column element. The results of the calculations are in Table А1 (see Appendix A). 

We will find a priority vector for the first level criteria. For this purpose, each sum of rows in the 
previous table will be divided by the number of elements. The results of the calculations are 
presented in Table 5. 

Table 5. Calculation of the first level criteria priority vector. 

Level 1 Criteria Meaning 
Investment sustainability 0.18 
Technological stability 0.23 
Sustainability in terms of geology 0.42 
Social sustainability 0.06 
Environmental sustainability 0.11 

Source: calculations by the authors. 

As the columns of the normalized matrix are not identical, the original comparison matrix must 
be checked for consistency. To do this, we multiply the comparison matrix by a priority vector. Then 
we find the consistency index. If the index does not exceed 0.1, then the matrix is found correctly. 
Calculations have shown that the level of inconsistency is acceptable (0.09 < 0.1). 

The next step was to build a matrix of paired comparisons of the second level elements against 
each of the first level criteria. For each matrix, a priority vector, consistency factor, stochastic 
consistency factor and consistency factor were calculated. The average results of the expert 
evaluation are presented in Tables А2–А6 (see Appendix A). 

The next step is to build a normalized matrix. To do this, we divide the sum of each column into 
each column element. The results of the calculations are in Tables A7–A11 (see Appendix A). 

We will find a priority vector for the second level criteria (see Table 6). To do this, divide each 
sum of rows in Table A9 of Annex A by the number of elements. 
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Table 6. Calculation of the second level criteria priority vector. 

Level 2 Criteria Meaning 
Commissioning time 0.09 
UTC (Unit Total Cost) 0.23 
EMV (Expected Monetary Value) 0.47 
Expenditure on the geological exploration program 0.19 
Technological possibility of project implementation 0.12 
Sanctions 0.67 
Oil and gas field complexity category 0.29 
Potential for accumulated production 0.17 
Success evaluation 0.18 
Difference in accumulated production P10/P50 0.20 
Geological exploration 0.45 
New jobs 0.13 
Inflow of highly qualified staff into the project from other companies 0.25 
Growth of competencies of company employees implementing the project 0.38 
Mechanisms for feedback from public organizations and regional management structures 0.24 
Reliable oil spill response technology 0.20 
Preservation of marine ecosystems and biodiversity 0.46 
Minimization of CO2 emissions during extraction and transportation 0.14 
Creation of additional insurance funds of a financial nature 0.19 

Source: calculations by the authors. 

As the columns of the normalized matrix are not identical, we also checked the original 
comparison matrix for consistency. Our calculations have shown that the level of inconsistency of 
this matrix is also acceptable (0.07 < 0.1). 

Total investment sustainability index (ISI): 

ISI = w1 × Termission period + w2 × UTC + w3 × EMV + w4 × Program costs, (1) 

where 𝑤  is the weight of the respective factors selected for the investment sustainability study. 
Generalized technological stability indicator (TSI): 

TSI = w1 × Technological feasibility of project implementation + w2 × Sanctions + w3 × 
Category of complexity, (2) 

where 𝑤  is the weight of the respective factors selected for the technological stability study. 
Generalized geological stability indicator (GSI): 

GSI = w1 × Success Potential of Accumulated Production + w2 × Success Assessment + w3  ×
Accumulated Production Difference P10/P50 + w4 × Geological Survey, 

(3) 

where 𝑤  is the weight of the respective factors selected for the geological stability study. 
Total Social Stability Index (SSI): 

SSI = w1 × New jobs + w2 × Inflow of highly qualified personnel into the project from 
other companies + w3 × Competence gap of employees implementing the project + w4 × 

Mechanisms for feedback from public organizations and regional structures, 
(4) 

where 𝑤  is the weight of the relevant factors selected for the social sustainability study. 
Generalized Environmental Sustainability Index (ESI): 

ESI = w 1 × Sustainability of oil spill response technologies + w2 × Saving marine 
ecosystems and biodiversity + w3 × Minimizing CO2 emissions during extraction and 

transportation + w4 × Creating additional financial insurance funds, 
(5) 

where 𝑤  is the weight of the respective factors selected for the environmental sustainability study. 
The strategic sustainability of the projects (SSP) will be based on a formula: 
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SSP = 0.18 × ISI + 0.23 × TSI + 0.42 × GSI + 0.06 × SSI + 0.11 × ESI, (6) 

where ISI is investment sustainability; TSI is technological sustainability; GSI is geological 
sustainability; SSI is social sustainability; ESI is environmental sustainability; and 0.18, 0.23, 0.42, 
0.06 and 0.11 are weights of the first level criteria presented by the experts (see Table 5). The 
calculation of the strategic sustainability of the projects is presented in Table 7. 

Table 7. Calculation of the strategic sustainability of the Company’s offshore projects. 

Project ISI TSI GSI SSI ESI Strategic Sustainability of the Project (SSP) 
Project 1 0.8 1.3 1.7 1.32 1.20 1.37 
Project 2 1.7 2.9 1.0 2.15 0.95 1.64 
Project 3 0.6 2.5 0.8 1.62 1.51 1.29 
Project 4 1.2 1.5 1.5 1.28 0.35 1.31 
Project 5 0.4 0.7 1.3 0.99 1.02 0.95 

Source: calculations by the authors. 

To make it clear which offshore projects are more strategically sustainable and which are less 
so, we suggest building a matrix consisting of two quadrants (see Figure 2). On the vertical axis, we 
will postpone the strategic stability values obtained for offshore projects, with a maximum of 1.7 and 
a minimum of 0.8 for the vertical axis. The horizontal axis corresponds to the middle of this 
interval—the value of 1.25. Projects falling in the upper quadrant (for our calculations SSP ≥ 1.25) are 
strategically stable, and projects falling in the lower quadrant (SSP < 1.25) are less strategically stable. 

Hence, Project 2 (SSP = 1.64), Project 1 (SSP = 1.37), Project 4 (SSP = 1.31) and Project 3 (SSP = 
1.29) are the most strategically sustainable. 

Project 5 (SSP = 0.95) is less strategically sustainable; they are long-term investment projects that 
require the development of new technological solutions during the transition to operations but have 
a significant level of reserves. 

 

Figure 2. Interpretation of the calculation of the strategic stability of the Company’s offshore projects. 
Source: authors self-elaboration. 

Of course, the achieved results should be discussed, and the authors are ready to offer critical 
comments and opportunities for improving approaches to strategic sustainability assessment and 
will consider these aspects further.  
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5. Discussion 

The proposed methodology is mathematically sound and takes into account the specifics of 
offshore oil and gas project evaluation. 

The proposed strategic sustainability assessment algorithm includes an assessment of various 
aspects of implementing offshore oil and gas projects. When gathering long-term information on the 
strategic sustainability indicator, it is possible to draw conclusions about the project’s development 
trends and provide recommendations on its development. However, we do not believe that the 
system of criteria is conclusive. Such a system must be developed taking into account the changes 
taking place in the global energy industry. 

The authors proposed specific criteria for assessing the strategic sustainability of offshore oil and 
gas projects, divided into five groups: investment, technological, geological-field, social and 
environmental. The results obtained by the authors showed that the highest weight, according to 
experts, is given to geological stability—0.42. The second most important group is technological 
sustainability—0.23, followed by investment sustainability—0.18, environmental sustainability—0.11, 
and social sustainability—0.06. Currently, technical and geological factors of the project implementation 
are the most important among Russian managers and specialists, which in terms of long-term 
development and the possible impact of damage to the environmental stability of the Arctic raises some 
concerns. In our view, companies must strengthen their “sustainable development policy” and 
implement a set of measures to facilitate the development of offshore oil and gas projects in the Arctic 
under conditions of ecological balance and social orientation. Understanding the dynamics of global 
energy development and the importance of low-carbon technologies, it is advisable to supplement the 
strategic sustainability assessment with criteria related to the minimization of greenhouse gas emissions 
at all stages of the technological cycle, for example, assessing the possibility of using sequestration 
technologies in case of high CO2 content (in produced natural gas) or assessing the reduction of methane 
losses during transportation. The development of competencies, the role of innovative managers, the 
growth of social responsibility and the strengthening of relationships with public organizations are also 
key areas that must be taken into account when developing criteria for assessing the strategic 
sustainability of offshore oil and gas projects. 

As a discussion, the authors also offer recommendations for the development of a strategic 
management system that will expand relevant assessment criteria and improve the quality of 
strategic sustainability assessment of marine projects in the Arctic (Table 8). 

An important aspect that the authors would like to point out, and which is important for future 
generations and sustainability, is this: you cannot produce marine hydrocarbons unless you have a 
set of reliable measures in place that can preserve the Arctic’s ecology. Marine projects must be 
ranked according to the degree to which environmental risks are minimized, and a set of criteria 
must be developed to ensure the safety of marine mining operations. 

Particular attention needs to be paid to the Arctic shelf oil spills (see paragraph 5 of the Table 8 
for this criterion) that could have serious environmental consequences. In the Arctic, it is important 
to highlight features that complicate the response to oil spills, such as the polar night, waves, 
currents, poor infrastructure and the lack of modern response equipment for Russian companies. Oil 
spill response methods need to be developed, but the authors suggest that the most important way 
to ensure the sustainability of offshore projects should be to reduce the probability of spills and 
minimize accidents in Arctic offshore fields. 

Criteria related to ensuring environmental safety must be introduced into the system of 
strategic sustainability indicators. 

For example, projects in which ecological risks can be managed are a priority for 
implementation. These are projects that involve the presence of technical means to reduce 
environmental risks and practical experience. Offshore projects, for example, may include those 
where drilling can be done from shore. 

In the light of the proposed recommendations, it is possible to further develop a system of 
indicators to be taken into account in assessing the strategic sustainability of offshore oil and gas 
projects. 



J. Mar. Sci. Eng. 2020, 8, 995 21 of 31 

 

Table 8. Development of offshore projects to further define criteria for strategic sustainability 
assessment. 

Areas of Development Recommendations 

1. Finance 

− Formation of mechanisms for attracting financing from partners and delegation 
of geological risks at the exploration stage. 

− Changing the methodology for investment assessment and decision-making for 
projects with a long investment phase. 

2. Technology 

− Implementation of the import substitution strategy—an increase in the share of 
domestic equipment. 

− Use of technology partners and cluster mechanisms. 
− Development of interaction with suppliers. 
− Development of digital technologies. 

3. Logistics and infrastructure 

− Ensuring safe use of technical means and industrial safety development. 
− Ice situation management. 
− Development of the companies’ own specialized fleet. 
− Development of a strategy to protect against dangerous ice phenomena and 

negative temperatures. 
− Development and restoration of logistics infrastructure. 

4. People and processes 

− Developing technical competencies in offshore drilling, seismic, engineering, 
logistics and HSE (health, safety and environment). 

− Management team development. 
− Development of project competencies, project management methodology and 

formation of project teams. 
− Formation of methodology and development of competencies in partnership 

management. 

5. HSE (health, safety and 
environment) 

− Improvement of industrial safety culture. 
− Development of measures to prevent oil spills and ensure readiness of forces 

and facilities. 
− Development of a strategy for emergency rescue, oil spill response and 

emergency medical evacuation. 
− Development of approaches to environmental protection of work and waste 

disposal. 
− Development of a system of criteria for the least and most dangerous projects 

from an environmental point of view. 

6. External interactions and keeping 
track of global trends 

− Attracting partners to implement offshore projects. 
− Interaction with the state (legal and regulatory support, elimination of 

administrative barriers). 
− Development of new standards and harmonization of existing standards to 

support offshore exploration, production and transportation. 
− Search for development directions, taking into account the synergy effect of 

developing active regions of marine and onshore production. 
− Accounting for low-carbon energy development. 
− Diversification of the oil and gas business. 

Source: authors self-elaboration. 

The authors assume that the results of the author’s study to assess the strategic sustainability of 
offshore hydrocarbon field development projects are applicable for making strategic decisions 
regarding the prospects for developing Arctic shelf fields. 
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6. Conclusions 

The authors have conducted studies of theoretical approaches to determining “the 
sustainability” of industrial systems and projects. The aspect that unites the approaches of different 
scientists to the definition of “strategic sustainability” is the long-term nature of environmental, 
social, economic and technological sustainability. 

The authors propose a systematic approach, which defines strategic sustainability as the ability 
of an offshore oil and gas project to survive, preserve its integrity and ensure economic, 
environmental (low-carbon development), innovative and social effects (including corporate social 
responsibility and consideration of stakeholders’ interests) with the constant destabilizing impact of 
global markets, global turmoil and the fight against climate change. 

The key risks of offshore projects, such as technological, geological, financial, social, 
environmental, transport and other risks, have been identified, which together with the approach to 
the concept of “strategic sustainability” have allowed the development of a system of criteria for 
assessing the strategic sustainability of an offshore oil and gas project. The authors also highlighted 
the risks of increased use of non-fossil fuels due to climate change, which are not reflected in the 
system of indicators but may be a serious challenge that significantly limits the implementation of 
offshore oil and gas projects in the future. 

Specific criteria for assessing the strategic sustainability of an offshore oil and gas project have 
been defined, including five groups of first level criteria: investment, technological, geological, social 
and environmental, with four (three technological) specific indicators—second level criteria. On the 
basis of these criteria, a comprehensive indicator assessing the project’s strategic sustainability has 
been formed. 

The methods for solving multi-criteria tasks were analyzed and the hierarchy analysis method 
was chosen as the most suitable method for the conditions of developing unique offshore oil and gas 
projects. 

The strategic sustainability of existing offshore projects in the Russian Arctic shelf was assessed 
with the involvement of experts from the following companies: Gazprom Neft PJSC, Gazprom 
Neft-Sakhalin LLC, Rosneft PJSC and Gazprom Neft Shelf LLC. Experts from these companies 
evaluated and ranked specific criteria for assessing the strategic sustainability of five offshore oil and 
gas projects. This assessment was conducted with application of a questionnaire developed by the 
authors. On the basis of these assessments, the authors made calculations based on methodology 
which they developed. The authors assessed the sustainability of the projects based on a 
comprehensive indicator also developed by the authors that takes into account investment, 
technological, geological, social and environmental sustainability. 

The authors believe that the developed approach to strategic sustainability assessment will be 
useful for Arctic oil and gas projects, and with further improvements, it will provide practical 
guidance for managers of oil and gas companies. 

Recommendations have been provided to develop a system of indicators for assessing the 
strategic sustainability of offshore oil and gas projects within the following areas of strategic 
management: finance, technology, logistics and infrastructure, people and processes, HSE, external 
interactions and global trends. 

The authors believe that the development of the Arctic offshore fields should be carried out 
“step by step”, with particular care for the environment and with the understanding that the 
possible development of (especially large-scale) offshore Arctic hydrocarbon resources is 
fundamentally inconsistent with the concept of sustainable development. It is often better to develop 
onshore projects in old oil and gas fields and to increase oil recovery than to start developing new 
projects in the Arctic. As a result, environmental standards need to be reviewed and tightened. It is 
very important to determine the level of risk of a given project, the more complex the natural and 
climatic conditions are and the poorer the infrastructure is, the higher the environmental risks and 
the more difficult it is to talk about sustainability. After all, the authors admit that if there is no 
certainty about the environmental safety of offshore carbon projects in the Arctic, then such projects 
should not be implemented. 
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Appendix A 

Table A1. Results of normalized assessment of the relative importance of Level 1 criteria. 

Criteria 
Investment 

Sustainability 
Technological 

Stability 
Geological 
Stability 

Social 
Sustainability 

Environmental 
Sustainability 

Amount 

Investment 
sustainability 

0.15 0.10 0.15 0.22 0.29 0.90 

Technological stability 0.30 0.19 0.15 0.21 0.29 1.15 
Sustainability in terms 
of geology 

0.45 0.58 0.44 0.29 0.29 2.05 

Social sustainability 0.05 0.06 0.11 0.07 0.03 0.33 
Environmental 
sustainability 

0.05 0.06 0.15 0.21 0.10 0.57 

Source: calculations by the authors. 

Table A2. Results of assessment of relative importance of investment sustainability criteria. 

Criteria Commissioning 
Time 

UTC EMV Expenditure on the Geological Exploration 
Program 

Commissioning time 1/1 1/3 1/4 1/2 
UTC (Unit Total Cost) 3/1 1/1 1/2 1/1 
EMV (Expected Monetary Value) 4/1 2/1 1/1 3/1 
Expenditure on the geological exploration 
program 2/1 1/1 1/3 1/1 

Amount 10.00 4.33 2.08 5.50 

Source: calculations by the authors. 

Table A3. Results of assessment of relative importance of technological sustainability criteria. 

Criteria 
Technological Possibility of Project 

Implementation 
EU and US 
Sanctions 

Oil and Gas Field 
Complexity Category 

Technological possibility of 
project implementation 

1/1 1/7 1/2 

EU and US sanctions 7/1 1/1 2/1 
Oil and gas field complexity 
category 

2/1 ½ 1/1 

Amount 10.00 1.33 3.50 

Source: calculations by the authors. 

Table A4. Results of the assessment of the relative importance of the geological sustainability criteria. 

Criteria 
Potential for 
Accumulated 

Production 

Success 
Evaluation 

Difference in 
Accumulated Production 

P10/P50 

Geological 
Exploration 

Potential for accumulated production 1/1 1/2 1/1 ½ 
Success evaluation P = (Extractable resources of 
the entity—minimum required resource 
size)/Extractable resources of the entity × gCOS × 
100 

2/1 1/1 1/2 1/3 

Minimization of difference on accumulated 
production P10/P50 

1/1 2/1 1/1 1/3 

Geological exploration 2/1 3/1 3/1 1/1 
Amount 6.00 6.50 5.5 2.16 

Source: calculations by the authors. 
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Table A5. Results of assessment of relative importance of social sustainability criteria. 

Criteria New 
Jobs 

Inflow of Highly 
Qualified Staff into the 

Project from Other 
Companies 

Growth of Competencies of 
Company Employees 

Implementing the Project 

Mechanisms for Feedback from 
Public Organizations and 

Regional Management Structures 

New jobs 1/1 1/3 1/4 1/1 
Inflow of highly qualified 
staff into the project from 
other companies 

3/1 1/1 1/2 1/1 

Growth of competencies of 
company employees 
implementing the project 

4/1 2/1 1/1 1/1 

Mechanisms for feedback 
from public organizations 
and regional management 
structures 

1/1 1/1 1/1 1/1 

Amount 9.00 4.33 2.75 4.00 

Source: calculations by the authors. 

Table A6. Results of the assessment of the relative importance of environmental sustainability criteria. 

Criteria 
Reliable oil Spill 

Response 
Technology 

Preservation of Marine 
Ecosystems and 

Biodiversity 

Minimization of CO2 
Emissions During Extraction 

and Transportation 

Creation of Additional 
Insurance Funds of a 

Financial Nature 
Reliable oil spill 
response technology 1/1 1/3 1/1 2/1 

Preservation of marine 
ecosystems and 
biodiversity 

3/1 1/1 3/1 2/1 

Minimization of CO2 
emissions during 
extraction and 
transportation 

1/1 1/3 1/1 ½ 

Creation of additional 
insurance funds of a 
financial nature 

1/2 ½ 2/1 1/1 

Amount 5.50 2.17 7.00 5.50 

Source: calculations by the authors. 

Table A7. Results of a normalized assessment of the relative importance of the investment 
sustainability criteria. 

Criteria 
Commissioning 

Time UTC EMV 
Expenditure on the Geological 

Exploration Program Amount 

Commissioning time 0.10 0.08 0.12 0.09 0.39 
UTC (Unit Total Cost) 0.30 0.23 0.24 0.18 0.95 
EMV (Expected Monetary 
Value) 

0.40 0.46 0.48 0.55 1.89 

Expenditure on the geological 
exploration program 

0.20 0.23 0.16 0.18 0.77 

Source: calculations by the authors. 

Table A8. Results of a normalized assessment of the relative importance of technological 
sustainability criteria. 

Criteria 
Technological Possibility of 

Project Implementation 
EU and US 
Sanctions 

Oil and Gas Field 
Complexity Category 

Amount 

Technological possibility of 
project implementation 

0.55 0.40 0.67 0.35 

EU and US sanctions 0.27 0.20 0.11 2.02 
Oil and gas field 
complexity category 

0.18 0.40 0.22 0.86 

Source: calculations by the authors. 
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Table A9. Results of a normalized assessment of the relative importance of the geological 
sustainability criteria. 

Criteria 
Potential for 
Accumulated 
Production 

Success 
Evaluation 

Difference in 
Accumulated 

Production P10/P50 

Geological 
Exploration 

Amount 

Potential for accumulated 
production 

0.17 0.08 0.18 0.23 0.66 

Success evaluation P = 
(Extractable resources of the 
entity—minimum required 
resource size)/ Extractable 
resources of the entity × gCOS × 
100 

0.33 0.15 0.09 0.15 0.73 

Difference in accumulated 
production P10/P50 

0.17 0.31 0.18 0.15 0.81 

Geological exploration 0.33 0.46 0.55 0.46 1.80 

Source: calculations by the authors. 

Table A10. Results of a normalized assessment of the relative importance of the social sustainability 
criteria. 

Criteria 
New 
Jobs 

Inflow of Highly 
Qualified Staff into the 

Project from Other 
Companies 

Growth of Competencies of 
Company Employees 

Implementing the Project 

Mechanisms for Feedback from 
Public Organizations by 
Regional Management 

Structures 

Amount 

New jobs 0.18 0.15 0.14 0.36 0.84 
Inflow of highly 
qualified staff into the 
project from other 
companies 

0.55 0.46 0.43 0.36 1.80 

Growth of 
competencies of 
company employees 
implementing the 
project 

0.18 0.15 0.14 0.09 0.57 

Mechanisms for 
feedback from public 
organizations by 
regional structures 

0.09 0.23 0.29 0.18 0.79 

Source: calculations by the authors. 

Table A11. Results of normalized assessment of the relative importance of environmental 
sustainability criteria. 

Criteria 
Reliable Oil Spill 

Response 
Technology 

Preservation of 
Marine Ecosystems 

and Biodiversity 

Minimization of CO2 
Emissions During 

Extraction and 
Transportation 

Creation of Additional 
Insurance Funds of a 

Financial Nature 
Amount 

Reliable oil spill 
response technology 

0.11 0.08 0.09 0.25 0.53 

Preservation of 
marine ecosystems 
and biodiversity 

0.33 0.23 0.18 0.25 1.00 

Minimization of CO2 
emissions during 
extraction and 
transportation 

0.44 0.46 0.36 0.25 1.52 

Creation of additional 
insurance funds of a 
financial nature 

0.11 0.23 0.36 0.25 0.96 

Source: calculations by the authors. 
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