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1.1 INTRODUCTION

The collaboration between India and Russia regarding the Northern Sea Route (NSR)
epitomizes a strategic convergence of interests aimed at unlocking the economic potential of
Arctic shipping. The NSR, a vital maritime corridor traversing the Russian Arctic coastline,
has emerged as a focal point of global attention due to its potential to revolutionize international
trade routes. As climate change accelerates the melting of Arctic ice, the NSR presents new
opportunities for maritime transportation, offering a shorter and potentially more cost-effective
route between Europe and Asia. India, with its rapidly expanding economy and burgeoning
global trade aspirations, has shown a keen interest in leveraging the NSR for enhancing its
maritime connectivity. The prospect of reduced transit times and costs along the NSR has
captured the attention of Indian policymakers, who recognize the strategic significance of
diversifying trade routes to ensure greater resilience and efficiency in international commerce.
Simultaneously, Russia, as a pivotal Arctic nation, has been actively promoting the
development of the NSR as part of its broader Arctic strategy. With its vast Arctic coastline
and extensive resources, Russia views the NSR as a key component of its economic agenda,
seeking to capitalize on the opening of Arctic waters for shipping and resource extraction. In
this context, Russia sees India as a valuable partner in realizing the full potential of the NSR,
offering opportunities for collaboration in infrastructure development, logistics, and
navigation. The partnership between India and Russia in exploring the NSR is grounded in a
shared vision of harnessing Arctic opportunities for mutual benefit. Both countries recognize
the transformative potential of Arctic shipping in reshaping global trade patterns and
facilitating economic growth. By working together, India and Russia aim to capitalize on the
emerging opportunities presented by the NSR, fostering closer economic ties and leveraging
Arctic shipping to bolster their respective trade networks. Furthermore, the collaboration
between India and Russia on the NSR reflects the deep historical and strategic ties between the
two nations. India and Russia have long-standing relations characterized by cooperation in
various fields, including defense, energy, and space. The exploration of the NSR represents
another dimension of their multifaceted partnership, highlighting their willingness to engage
in joint endeavors that promote mutual interests and strategic objectives. In recent years, India
has intensified its engagement with the Arctic region, recognizing its growing geopolitical and
economic significance. As a non-Arctic state, India's interest in the Arctic stems from its desire

to safeguard its maritime interests, ensure energy security, and expand its economic footprint.
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The NSR offers India a unique opportunity to enhance its connectivity with Europe and North
America, opening up new avenues for trade and investment.Moreover, India's participation in
the development of the NSR aligns with its broader maritime strategy, which emphasizes the
importance of maritime connectivity, port development, and maritime security. By actively
engaging with the NSR, India seeks to strengthen its maritime capabilities, enhance its strategic

presence in the Arctic region, and diversify its maritime trade routes.

1.2 DEFINITION AND MEANING

-

Northern Sea Route

Suez Canal Route

Fig.1 Northern Sea Route

It crosses four oceans in the Arctic Ocean and is the quickest shipping route for freight between
Europe and Asia-Pacific nations. The route, which spans around 5,600 km, starts at the Kara
Strait, which separates the Kara and Barents Seas, and ends at the Bering Strait, also known as
Provideniya Bay. When comparing the NSR to the shipping lanes that are currently in use via
Suez or Panama, distance savings can reach up to 50%.Northern Sea transit is 8000 kilometers
shorter than the typical Suez Canal route. The NSR is receiving more attention as a result of

the 2021 closure of the Suez Canal, which is a vital marine route connecting Europe and Asia.
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The majority of the year sees the Arctic Ocean frozen over; icebreaking help is arranged to

guarantee secure passage along the NSR.

India and Russia working together to use the Northern Sea Route could entail a number of

things, including:

Trade: By using the NSR to carry commaodities between their respective territories, Russia
and India may try to increase bilateral trade. This might shorten shipment timeframes and
lower the cost of transportation.

Energy: The energy industry is one in which both nations have interests. India is a significant
consumer of natural gas and oil, whereas Russia is a big producer of both. Utilizing the NSR
cooperatively could make it easier to deliver Russian energy resources to India and other
markets.

Geopolitics: Given that Russia and India are competing with other nations for access to
Arctic resources and shipping corridors, their use of the NSR may have geopolitical
ramifications. It might

Profitable: Compared to the Suez Canal, it is a more economically advantageous
transportation route and a strategically significant route.
Savefuel: ~ Because  of the shorter  distance, fuel will Dbe  saved.
Economical: Because of the shorter distance, staff work and vessel chartering are less
expensive. Unlike the Suez Canal, this route does not require payment for passage.
Time-saving: There are no lines, in contrast to the Suez Canal, for instance;

Safety: A pirate attack is not a possibility.

Driving factors for India to participate in the NSR development

e Growth in cargo traffic- India engagement in NSR is on the constant rise and during
2018-2022, the growth rate was around 73%
e 34.117 million tons of freight were transported last year.

e Trade between India and Russia- In recent years, India has been importing more coal

and crude oil from Russia.
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e Because of the NSR, which is such a dependable and secure transportation route, the
Indian economy can access historically high levels of energy resources.

e Given India's geographic location and the majority of its trade being related to maritime
shipping, transit route NSR is important.

e East meets East: The Chennai-Vladivostok Maritime Corridor (CVMC) project was
agreed by Russia and India in 2019.

e |tis aformalized agreement that links to another to arrange for international container
transit via the NSR.

e Shorten trip time: The 10,500 km-long CVMC, which crosses the Malacca Strait, the
South China Sea, and the Sea of Japan, will shorten journey time to 12 days.

e Thisamounts to nearly one-third of what is transported via the current 16,000-kilometer
St. Petersburg-Mumbai route.

e Study conducted by Chennai Port Trust: Through CVMC, cargo from Russia can be

transported into India, including fuel and fertilizers.
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Fig.2 Current Route

1.3 SCOPE OF THE STUDY

Economic Boom: The NSR offers a possibly less expensive and shorter commerce route
connecting India with Europe, especially the northern regions. This results in faster shipping
times, cheaper fuel because the distances are less, and no need to pay the fees on the Suez
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Canal.

Diversification: The NSR provides protection against interruptions to established routes such
as the Suez Canal. Russia and India's ability to withstand trade shocks is strengthened by this
diversification.

New Markets: Trade with Russia and other Arctic countries could grow as a result of the NSR.
For both nations, this encourages the development of new business alliances and market
diversification.

Strategic Partnership: The partnership results in greater strategic relations between Russia and
India by fortifying their maritime connection.

Development of the Arctic: Cooperation opens the door to infrastructure and research in the
region. This encourages sustainable methods of using Arctic resources and a greater awareness
of the delicate ecosystem.
Technological Innovation: Cooperation can promote cooperative research and development of
Arctic-navigating technology, such as effective icebreaker ships and clean-fuel marine

transportation options.

1.3 OBJECTIVE OF THE STUDY

1. To analyze the economic feasibility of utilizing the Northern Sea Route for maritime
transportation between India and Russia.

2. To assess the impact of temperature changes and ice conditions along the Northern Sea Route
on shipping operations.

3. To examine the effects of climate change in the Arctic region and its implications for the
Northern Sea Route.

4. To evaluate the potential cost savings and advantages of using the Northern Sea Route
compared to traditional shipping routes.

5. To explore the opportunities and challenges associated with enhancing trade relations
between India and Russia through the Northern Sea Route.

6. To provide recommendations for stakeholders in the maritime industry to optimize the

utilization of the Northern Sea Route for India-Russia trade.
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1.5STUDY LIMITATIONS

a. Geopolitical Challenges: The viability and stability of the NSR project may be impacted
by geopolitical conflicts between nations in the Arctic region, including China, Russia,
and the United States. Other regional nations may oppose India's engagement or it could
cause geopolitical unrest.

b. Infrastructure Development: The project's implementation and operation may face
major obstacles due to the NSR's limited infrastructure, notably in terms of ports,
navigational aids, and emergency response capabilities.

c. Environmental Concerns: An increase in shipping traffic could lead to pollution, oil
spills, and disturbances of marine life, all of which could harm the delicate Arctic
ecology. Although reducing these environmental dangers is vital, it can also necessitate
significant financial outlays and legislative changes.

d. Effects of Climate Change: The Arctic's environmental conditions, namely the
thickness and coverage of the sea ice, are undergoing rapid changes as a result of
climate change. These changes might potentially affect the reliability and safety of the
Northern Sea Route (NSR) for shipping. Precisely forecasting future conditions is
challenging and gives rise to uncertainties over the project's long-term sustainability.

e. Operational Difficulties: Along the NSR, inclement weather, such as icebergs, bitter
cold, and short days in the winter, pose operational difficulties for vessel safety and
navigation. These elements may raise the cost of shipping and endanger both the crew
and the cargo.

f. Regulatory and Legal Frameworks: The NSR must comply with intricate regulatory
and legal frameworks because it passes through both Russia's exclusive economic zone
and international waters. It is imperative to guarantee adherence to international marine
law, environmental laws, and security standards; nonetheless, bureaucratic obstacles

may arise.
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CHAPTER 2

REVIEW OF LITERATURE

17




2.1 LITERATURE ANALYSIS

1. Russia's future will be profoundly shaped by climate change, and in turn, climate change
will also be affected by Russia, irrespective of the governing authority in the Kremlin. Russia,
the largest country on Earth, is seeing more accelerated warming in comparison to the global
mean. It possesses a substantial stretch of the Arctic Ocean coastline and is involved in a war
that heavily relies on carbon emissions. In addition, Russia is experiencing a growing sense of
isolation from the global community in its efforts to reduce greenhouse gas emissions. The
Russian government publicly claims that it benefits from maintaining global reliance on fossil
fuels and from climate change, given its substantial position as a hydrocarbon exporter. The
reason for this is because climatic warming has the capacity to enlarge and increase the fertility
of Russia’s cultivable land, provide a new navigable Arctic sea route that is open all year round,
and boost the habitability of its severe climate. We challenge this narrative by drawing upon
the collective expertise of several social scientists who specialize in Russia and undertaking a
comprehensive analysis of current material. Russia clearly faces several repercussions due to
climate change and lacks the preparedness to deal with these effects. The literature study
illustrates the interdependence of Russia's economy, which is primarily dependent on
hydrocarbons, its centralized political structure, and its people impacted by climate change.
This emphasizes the need for more investigation into this developing connection, especially as
global temperatures rise and the world economy shifts towards decarbonization. This article
belongs to the Policy and Governance category, primarily focusing on National Climate
Change Policy. Transdisciplinary Perspectives take precedence over National Reviews,
whereas Regional Reviews take precedence over Transdisciplinary Perspectives. (Javeline et
al., 2024)

2. Over the past decade, China and Russia have prioritized their collaboration in the Arctic as
a key aspect of their efforts to strengthen their comprehensive strategic alliance and elevate it
to a more advanced stage. China acknowledges the importance of the Arctic region for its
economic interests and aims to actively engage in its development and use its economic
potential. Russia regards the Arctic as a viable reservoir for future resources, which would
compensate for their declining oil and gas deposits and strengthen their status as a major global
energy supplier. Despite several statements on the improvement of Sino-Russian cooperation
in the utilization of Arctic energy resources, there have been few concrete results from these
ambitious efforts. A number of joint initiatives were terminated as a result of China and

Russia's failure to achieve a consensus on the parameters of the agreement. Meanwhile, some
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projects are progressing slowly and their future is uncertain. In 2017, China expanded its "Belt
and Road Initiative” (BRI) to include the Arctic, which increased the level of cooperation
between China and Russia in the region. The historical evolution of the relationship between
Russia and China in the Arctic refers to the development and changes that have occurred
throughout time in their interactions in the region. Russia and China's perceptions and reactions
to the new Arctic feature of the Belt and Road Initiative (BRI) pertain to how they view and
respond to this particular component of the BRI in respect to the Arctic. What factors hinder
the strategic reconciliation between China and Russia in the Arctic? (Alexeeva & Lasserre,
2018)

3. The development of energy infrastructure in the Arctic presents substantial and diverse
challenges regarding fairness and equity for local, regional, and global communities. The
coexistence of oil and gas rigs, renewable energy installations, shipping, and transportation
raises the question of the fairness and equity of infrastructure expansion, both on a local and
global scale. We examine the claims of justice put forth by industry, government, and civil
society in order to understand current problems and their potential solutions. The findings
suggest that it is essential to replace the current stakeholder-centric approach to energy policy
with a justice-based one. In order to fully incorporate the principles of procedural justice, it is
necessary to consider both the collaborative decision-making process and the sharing of
knowledge. This should be accompanied by the implementation of strategies that recognize the
vulnerabilities of marginalized individuals and groups. Additionally, it is important to address

the concerns associated with the proximity of new energy facilities. (McCauley et al., 2016)

4. In current studies of International Relations, there have been noticeable attempts to introduce
the concept of 'hedging' as an alternative to 'balancing’ and 'bandwagoning'. This article argues
that when examining the dynamics of major power interactions, the idea of hedging should not
be seen as a replacement for balancing or bandwagoning. Instead, it should be viewed as a
separate and independent phenomenon. Hedging refers to the strategic measures used by
governments at the individual and regional levels, in contrast to balancing or bandwagoning,
which are the typical responses of major powers to the dynamics of the international system.
This comprehension is strengthened by the analysis of China-Russia relations. Both big powers
have a strategic alignment in their resistance to the dominance of a single power and other
global political issues. Nevertheless, their methods often vary regarding their particular
bilateral relations or policies in their significant geographical areas. The China-Russia relations

exhibit a dualistic nature, wherein they strive to counter the dominant global power while also
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being cautious towards each other. This implies that their actions on the world stage and in
regional interactions are influenced by different factors, resulting in varying outcomes. The
former is a reaction to external pressure affecting the entire system, whereas the latter is the
result of several factors affecting individual units. Therefore, while analyzing the interactions
among dominant nations, the strategy of hedging occupies a unique place in the hierarchy of

analytical levels. (Korolev, 2016)

5. Currently, there has been a significant increase in the volume of freight transit on the
Northern Sea Route (NSR). The Northern Sea Route possesses numerous prominent benefits:
Piracy is nonexistent in the region. The duration of freight transportation is decreased. Vessels
are powered by natural gas obtained from either onshore or offshore reserves. The research
emphasizes that the criteria for the caliber of bunker fuel and the extent of pollution discharges
during transportation in the Arctic area are quite stringent. This paper argues that a vital
approach to comply with pollution regulations is to switch the fuel used in ice-rated vessels to
liquefied natural gas (LNG). Russia presents several opportunities for leveraging liquefied
natural gas (LNG) to facilitate sea and surface transportation in the Arctic Region, as well as
to cater to onshore communities and enterprises. The use of gas as a fuel source has been seen
to lead to a decrease in air pollution emissions. Furthermore, adopting liquefied natural gas
(LNG) as bunker fuel would efficiently resolve a substantial environmental concern associated
with the inadvertent discharge of naval fuel and crude oil. The paper states that LNG is a
reliable and economical fuel choice for transportation in the Arctic Region. The growth of the
Russian domestic liquefied natural gas (LNG) market, namely in the industrial consumer and
ship bunkering sectors, has the potential to accelerate the progress of domestic LNG projects.
(Katysheva, 2018)

6. Previous research on the viability and challenges of commercial shipping along the North
Sea Route (NSR) has not sufficiently clarified the connections between viable year-round
commercial shipping models on the NSR and port infrastructure services. More precisely, there
has been little attention given to the significance of ports in serving as transshipment hubs for
the expanding polar routes. The aim of this study is to compile and integrate the available
information about Arctic ports and their function as transshipment hubs for polar routes. This
study utilizes a methodical literature review approach and a configurative synthesis to evaluate
a specific set of 47 scholarly papers that are included in reputable academic databases. The aim
is to examine the current research on transshipment hubs from a multi-faceted perspective. The

study provides policy proposals to fill the gaps in the current body of research on the roles of
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transshipment hubs for the NSR. The recommendations concentrate on the practical and
structural elements of transshipment terminals, the political and administrative prerequisites
for establishing deep-water transshipment terminals, financing alternatives for operating
transshipment terminals, and the establishment of a port system that advantages the entire

Arctic region. (Hermann et al., 2022)

7. The article presents a comprehensive examination of the present condition of the Northern
Sea Route (NSR), emphasizing the current challenges and the route's capacity for expansion.
The amount of maritime freight transit over the Northern Sea Route is increasing due to the
discovery of new oil and gas deposits in the Arctic and improved safety measures for navigation
in the NSR. The transportation infrastructure in the western portion of the Northern Sea Route
(NSR) has been rejuvenated, whilst the eastern component is deteriorating. The primary
disadvantage of the Northern Sea Route is the harsh climatic conditions that restrict the
duration of the voyage. The Russian fleet of nuclear icebreakers receives significant scrutiny
and consideration. An evaluation is underway to analyze the present condition of the existing
nuclear icebreakers as well as the next ones that are either being built or in the process of being
designed. The essential criteria for the attributes of nuclear icebreakers are defined, which are
important for their efficient utilization on the Northern Sea Route, taking into account the
escalating levels of freight transportation. Therefore, it is crucial to provide continuous
icebreaker support to cargo ships using the Northern Sea Route in order to sustain the expansion
of freight transit. New nuclear-powered icebreakers are necessary since the Arctic and Taimyr
class nuclear icebreakers have reached the end of their operational lives. In the coming decade,
the primary goal for the Arctic nuclear icebreaker fleet should be to develop versatile
icebreakers that can offer icebreaking support to ships in coastal regions, estuaries, and the
western section of the Arctic. (Skripnuk et al., 2020)

8. The Northern Sea Route (NSR) is a developing alternate pathway to the Suez Canal.
However, there is a dearth of extensive study to definitively determine its advantages and
feasibility. This study employs a two-stage Delphi method to gather qualitative data from
experts on the actions that Nordic countries (Denmark, Norway, Sweden, Finland, Iceland, the
Faroe Islands, Greenland, and Aland) can take to prepare for joining the NSR (Northern Sea
Route) and capitalize on the potential advantages of participating in global transportation
networks. This paper proposes a framework that combines the concepts of first-mover
advantage (FMA) and dynamic capabilities theory (DCT) to offer stakeholders a strategy for
building skills that might possibly decrease logistical costs through collaboration in NSR. This
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paper does an empirical examination of the technique. Our study has produced a dual
contribution to the field of literature. At first, we have developed a link between FMA/DCT
within a unified framework. In addition, we have improved this framework by using it in the
worldwide transportation and logistics industry. Furthermore, this study provides a pragmatic
comprehension of how nations situated along the Northern Sea Route (NSR), namely Nordic
countries, might effectively employ and optimize the advantages of this route by establishing

an appropriate policy framework. (Karamperidis & Valantasis-Kanellos, 2022).

9. This article examines the Polar Silk Road (PSR) established by China and its legal
implications for the future management of the Northern Sea Route (NSR). The essay first
analyzes China's economic and geopolitical goals for the Polar Silk Road. The article analyzes
the divergent regulatory strategies employed by Russia in relation to the Northern Sea Route
(NSR) and China in relation to foreign vessels as a coastline state. Both China and Russia have
ratified the United Nations Convention on the Law of the Sea (UNCLOS). The purpose of
comparing domestic legislations is to comprehensively analyze the degree to which they
conform or diverge in their implementation and enforcement of the United Nations Convention
on the Law of the Sea (UNCLOS) regarding unrestricted maritime movement, specifically in
relation to foreign vessels, including military ones, operating within a nation's territorial waters.
The comparison study helps evaluate the extent to which China might impact the development
of NSR regulations in relation to climate change. (Liu & Solski, 2022)

10. The Northern Sea Route (NSR) is a significant transportation route that links Asia and
Europe, playing a vital role in facilitating trade for both Russia and Eurasia. The Northern Sea
Route (NSR) is the most expedient and demanding route for maritime navigation. The Arctic
area has enormous growth potential, especially with the entry of China as a new player. The
study explores the future potential of the Northern Sea Route (NSR) and its growth and capacity
improvement, specifically in the context of the cooperative or competitive dynamics between
Russia and China. The research entails doing a quantitative analysis of the flow of goods and
vessels over the Northern Sea Route (NSR). Furthermore, the authors present projections for
its advancement up to the year 2025. The authors claim that there is a progressive increase in
traffic along the NSR, although the current Chinese presence is considered to be minimal.
Therefore, the Russian Federation will have to autonomously build the Northern Sea Route
(NSR) without active collaboration from the People's Republic of China. The competition will
be delayed until the building of the NSR infrastructure reaches a more advanced state.
(Mekhdiev et al., 2021)
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11. The article provides a thorough analysis of the current state of the Northern Sea Route
(NSR), highlighting the existing obstacles and the future prospects for the route's growth. The
volume of marine cargo traffic along the Northern Sea Route is growing as a result of the
exploration of new oil and gas reserves in the Arctic and enhanced navigational safety in the
NSR. The transport infrastructure in the western portion of the NSR has been rejuvenated,
whereas the eastern half is deteriorating. The main drawback of the Northern Sea Route is the
severe environmental conditions that limit the length of the journey. The Russian fleet of
nuclear-powered icebreakers is given considerable importance. Both the current state of the
existing nuclear icebreakers and the forthcoming ones that are either under construction or in
the design phase are being carefully considered. The necessary requirements for the
characteristics of nuclear icebreakers are established, which are important for their effective
use on the Northern Sea Route considering the increasing amount of freight transportation.
Hence, it is imperative to ensure continuous icebreaker assistance for cargo ships traversing
the Northern Sea Route year-round in order to maintain the growth of freight traffic. The
construction of new nuclear-powered icebreakers is needed due to the expiration of the
operating lifespan of the current nuclear icebreakers belonging to the Arctic and Taimyr
classes. Over the next ten years, the main objective for the Arctic nuclear icebreaker fleet
should be the creation of adaptable icebreakers capable of providing icebreaking assistance to

vessels in coastal areas, estuaries, and the western part of the Arctic. (Skripnuk et al., 2020)

12. Shipping companies consider the inauguration of the Northern Sea Route to be a practical
choice for transporting products between the Far East and Europe. This is due to the substantial
benefits it provides in terms of fuel efficiency, bunker expenses, operational expenses,
emissions, and trip duration. This situation will greatly affect both the maritime business in the
Straits of Malacca and the economy of Malaysia. More precisely, there will be a decrease in
the quantity of ships navigating via the Suez Canal and the Indian Ocean. This research aims
to analyze the effects of the opening of the Northern Sea Route on the Maritime Sector of the
Malaysian economy using PESTEL analysis. The main goal is to examine the nautical activity
in the Malacca Straits by employing different indicators collected from Port Klang and Port
Klang Authority. This data was acquired through a sequence of surveys and interviews done

with specialists in the business. (Rahman et al., 2014)
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13. Policy analysis document produced by the Manohar Parrikar Institute for Defence Studies
and Analyses (MP-IDSA) The Arctic region has new and promising political and economic
opportunities in the context of climate change. Russia has the largest territorial and marine
territory compared to the other seven Arctic nations. Asian states, especially observer members
of the Arctic Council, are drawn to the region because of the economic prospects it presents,
leading them to evaluate their potential interests in the area. India and Russia have a broad and
comprehensive relationship in several domains. India's position as an observer member in the
Acrctic offers chances to enhance their collaboration through many channels. This issue brief
aims to identify and highlight possible areas of collaboration that might be further explored

and enhanced between India and Russia in the Arctic region. (Sharma & Sinha, 2021)

14. This paper seeks to do a thorough examination of the global conversation around the Arctic
as a growing political stage, while simultaneously emphasizing the difficulties in shaping
Russian transport policy. The authors suggest assessing the possibility of expanding the
Northern sea route by considering two perspectives: one involves analyzing the international
legal elements, while the other involves using traditional techniques of state laws and
monitoring. The future outlook for the growth of global freight transportation and the
competitiveness of the Northern Sea Route (NSR) is currently questionable. The writers
primarily concentrate on the difficulties encountered throughout the construction of the NSR,
namely regarding infrastructure and its accessibility. Additionally, they emphasize the
challenges associated with incorporating the NSR into the global maritime industry as a result
of fierce competition. Presently, the NSR is deficient in the necessary infrastructure in terms
of both its quality and quantity. Presently, the NSR infrastructure in the Russian Federation is
deficient in its progress and requires a meticulously planned development program, proficient
personnel, and supervision to ensure the accurate execution of all developmental phases. The
strategic advancement of the Northern sea route would elevate Russia's position in the
international sphere, strengthen its economic growth, streamline the transportation of goods
and services, and promote cooperation with other Arctic countries. The authors argue that the
primary goal in expanding the Arctic region and improving the competitiveness of the Russian

fleet is to address logistical issues. (Travkina et al., 2019)

15. This article seeks to clarify the present characteristics and reasons for the advancement of
the Norther Sea Route (NSR) in Russia and its potential impact in the future. The
interconnectedness of imminent events, such as the melting of the Polar Ice Cap, the depletion

of easily accessible oil and gas reserves (resulting in higher commodity prices), and the
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emerging conflict between circumpolar and non-circumpolar countries (amidst the rapid
economic and military growth of the latter and the uncertainty surrounding the legal status of
utilizing the Arctic space and its mineral resources), is confirmed. This paper examines the
historical and logical factors behind Russia's development of the Northern Sea Route (NSR)
and emphasizes the substantial impact of state political decisions and investments on the NSR.
A proposed topological framework of the infrastructure grid in the Russian Siberian-Arctic
area, highlighting the Northern Sea Route (NSR) as its primary element. The previously
indicated model and the analysis of data comparing domestic and transit cargo turnover through
the NSR have reinforced the notion of the substantial importance of the NSR's domestic
operations. A SWOT matrix is utilized to assess the current condition and probable future
scenarios for the NSR. The study's findings enabled the recognition of limitations and offered
guidance for further research. (Didenko & Cherenkov, 2018)

16. This article analysis the historical evolution of the Northern Sea Route and its present state
as a transportation route. The objective is to evaluate the potential, current obstacles, and future
prospects of this communication pathway. The strategic importance of the Arctic zone of the
Russian Federation, which is rich in resources, is widely recognized. The main emphasis and
course of Arctic communications' export and transit were revealed. Emphasis is placed on the
promotion of international cooperation. The paper presents a summary of the flow of products
and performs an assessment of the current state of cargo transportation in the SMP. Several
alternative solutions for interregional freight transportation are being proposed, which can
significantly reduce the costs connected with transportation services. As a result, this will result
in a decrease in the total cost of transported products for the end customer. The plan
recommends implementing inter-basin transportation by leveraging several modes of
transportation that may be incorporated into the "SMP-regions" system. The selection of each
participant will be based on the criteria of transportation expenditures. The main modes of
transportation in this system are river and sea travel, as there are no alternative means of
mobility. The proposed system will be built in parallel with the ongoing development of the
SMP, as it is in line with the main goals of the plan for the economic and transportation

advancement of the Russian Federation. (Arkhipov et al., 2020)

17. The main goal of the article is to analysis the issues associated with the operation and
competition of marine routes for freight transportation in the Arctic region. This research study
is classified under the domain of worldwide integrated and northern regional studies. The

process is carried out utilizing a systematic approach that prioritizes the integration of different
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disciplines and the consideration of complicated factors. This research seeks to illustrate the
chronological evolution of the water region in the northern seas, commencing with the age of
Velikiy Novgorod, and emphasize Russia's precedence in the Arctic. Furthermore, it seeks to
highlight the geopolitical and economic significance of ongoing initiatives, such as the
Northern Sea Transport Corridor (SMTC) and the National Arctic Transport Line (NATL).
Moreover, its objective is to ascertain the diverse entities existing in the Arctic region of the
Earth. The delineation of the operating maritime region of the Northern maritime Route for the
period of 2012 to 2020 is established by the legislative acts of 1998, 1999, and 2012. While it
does not make up a significant share of global transportation, it is gradually developing as a
domestic marine route. The article analyzes the works of authors from both domestic and
foreign backgrounds, along with primary sources such as the Novgorod Chronicles,
cartography, current legal acts, Decrees of the President of the Russian Federation, decrees of
the Government of the Russian Federation, and departmental documents of the Ministry of the
Russian Federation for the development of the Far East and the Arctic. The analysis also takes
into account many sources, including the FSBI "Administration of the Northern Sea Route,"
the directorates of the Northern Sea Route of Rosatom State Corporation, the International
Monetary Fund (June 24, 2020), the China White Book (2018), and the Polar Silk Road project.
The existence of various sea routes for cargo transportation in the Arctic, such as those along
the Russian coast, off the Canadian coast, the Arctic Bridge, the Trans-Arctic sea route, and
China's Polar Silk Road, along with the upgrading of the NSR infrastructure and the execution
of globally significant investment projects in the oil and gas and mining industries, present both
new difficulties and prospects for the growth of the Russian Arctic. (LUKIN, 2020)

18. The Russian and Norwegian Arctic areas are gaining increasing recognition as a viable
maritime route connecting the Atlantic and Pacific Oceans, as well as significant reservoirs of
rich natural resources. The renewed interest in the Northeast Passage or the Northern Sea Route
is motivated by the reduction of Arctic sea ice and the exploitation of untapped natural
resources, which aligns with the growing demand for these commodities in emerging and
global markets. The accelerated progress of political engagement and administration in the
Arctic region is predominantly driven by the expectation of its potential future economic
importance. The majority of this development is focused inside the Arctic Council. However,
this research argues that the enthusiasm around the potential of Arctic routes as an alternative
to the Suez Canal is overstated. The route poses various obstacles, such as political

uncertainties resulting from jurisdictional conflicts, restrictions on ship size due to shallow
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waters, the lack of modern deepwater ports and search and rescue capabilities requiring ships
to have higher levels of autonomy and safety, challenges in navigation caused by severe
weather conditions and floating ice, and decreased economic feasibility due to the increased
expenses of ship construction and operation. Technological progress and infrastructural
improvements can enhance navigation capabilities, facilitating increased movement of natural

resources from the Arctic to global markets. (Buixadé Farré et al., 2014)

19. The essay presents the authors' viewpoint on the logistical challenge in Northeast China.
The high expenses related to logistics present difficulties in effectively coordinating the
transportation of goods from Northeast China to international markets. The absence of
advancements in social and economic development in Northeast China therefore gives rise to
demographic strife along the border shared by China and Russia. Implementing a new logistical
network, namely by leveraging the seaports in the southern portion of Primorsky like Posyet
or Zarubino, might potentially cut logistics costs. In addition, it is feasible to ship goods to
Europe using the Northern Sea Route during the summer season. The Northern Sea Route has
a promising chance to significantly reduce logistical expenses and improve the economic
prosperity of Northeast China. This study analysis the economic benefits associated with the
Northern Sea Route. The authors propose the concepts of logistic burden and modified logistic
burden, which allow for the quantification of the financial benefit obtained by employing a
more efficient transportation route for items. (Lazarev & Fisenko, 2017)

20. The matter of regulating access to the Indian Ocean is often approached from a standpoint
that prioritizes robust security measures. In the past, strategic actors have tried to use
geographical limits to maintain the region as a strategically isolated territory. The coastal area
of this region has little connectivity with the interior of the Eurasian continent, since it only has
a few tiny marine entrance ports. The historical hegemony of external maritime powers over
the Indian Ocean, along with the little participation of land countries such as China and Russia,
may be linked to these factors. This research investigates the impact of the geographical
features of the Indian Ocean on the supremacy of certain nations and the exclusion of others.
The essay examines China's Maritime Silk Route/One Belt One Road strategy, which involves
its growing interests in Indian Ocean ports and its plans to build new overland routes
connecting China with the Indian Ocean. The essay argues that China's growing maritime
ambitions in the Indian Ocean have considerable strategic significance. Nevertheless, it

highlights that the recently built land routes connecting the Eurasian interior to the sea have
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the potential to significantly transform the whole geopolitical terrain of the area. (Brewster,
2017)

21. The study suggests that foreign investors are prepared to participate in Russia's Arctic
innovation projects, even in the face of difficult international economic and political
conditions. The Russian Federation's Arctic zone (AZRF) demonstrates notable high-tech
endeavors through partnerships with foreign business entities. The presence of economic
interaction in the high-tech industry is apparent, as it stays unaltered by external political
influence. The Asia-Pacific region (APR) and the European Union (EU) have signed
agreements with major investor firms for participation in projects. The world powers are now
discussing the goals of economic engagement in Russia's Arctic efforts. The major focus is to
determine the most favorable areas and sites for operation. Asian countries are perceived as
having a predominant economic emphasis. The People's Republic of China (PRC) is the
primary driving force behind these projects, and its participation results in a substantial surge
in investment across several industries. The participation of foreign collaborators in the
development of AZRF projects has a positive multiplier effect on the expansion of the Northern
Sea Route (NSR), which is the main commercial pathway in the Russian Arctic. The
significance of Russian and international scientific research in the Arctic is determined by the
essential role it plays in advancing scientific and technological progress (STP) and its
contribution to a high-tech economy. As a result, global powers have become more interested
in the activities of the Arctic Council. Moreover, there is a predominant emphasis on the
delicate ecological system of the Arctic. The aim of the research is to assess the current
economic agreements with international partners and promote foreign investment in potentially

profitable long-term projects in the Arctic area of Russia. ( et al., 2022)

22. This article begins by examining the importance of shipping considerations in Arctic policy
statements issued by major Asian nations. Most studies on Asian state involvement in Arctic
matters assume that the need for faster sea routes to Europe is a main driving factor. Through
a bottom-up approach, we examine the advantages of Arctic sea routes in comparison to the
Suez and Panama alternatives, including the political, bureaucratic, and economic factors
associated with shipping and shipbuilding in China, Japan, and the Republic of Korea. Japanese
and Korean policy documents adopt a prudent and pragmatic approach towards Arctic marine
routes, highlighting the current limitations and the imperative need for comprehensive
feasibility assessments. Our study's second finding indicates that policymakers in Japan and

Korea demonstrate greater caution in their decision-making compared to analysts. This
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phenomenon is observed in the active participation of maritime-sector officials who are
accountable for enterprises with Arctic expertise in policy formulation, namely in Japan and
Korea, in contrast to China. Moreover, there is a clear tendency towards greater industry-level
caution and restraint in all three countries. This is a result of the financial difficulties
experienced by many well-known companies, as well as an increased recognition of the
economic and political risks associated with the Arctic routes. Our examination of Chinese,
Japanese, and Korean diplomatic endeavors concerning Arctic shipping indicates that its
influence is not as significant as previously indicated by study. (Moe & Stokke, 2019)

23. "January 2016." Over the past few decades, there has been a substantial reduction in the
extent and volume of sea ice in the Arctic Ocean. The increase in global temperatures has
caused shifts that have made previously inaccessible shipping lanes now accessible. This has
also facilitated the extraction of substantial natural resources of fossil fuels. Due to the
alterations in the Arctic environment, there has been a substantial rise in maritime activities in
the last ten years, namely in the domains of liquid bulk shipping, offshoring, and cruise tourism.
Given its status as one of the few remaining undiscovered places on Earth, it is crucial to
prioritize the study of marine activities in and around the Arctic Ocean. The aim of this study
is to analyze and assess specific challenges and opportunities in both the business and
government domains. Executive summary. This is the opening statement. Is the Arctic
experiencing a rise in marine activity? -- The increase and decrease of Arctic sea ice. Could
liner shipping in the Arctic become a viable option in the future? -- Examining the shift from
theoretical concepts to actual application: a quantitative examination of the northern sea route.
-- Streamlining the expenditures. -- The possibilities and limitations of outsourcing and large-
scale operations in the Arctic area. An analysis of the potential and challenges of the Arctic
cruise sector. -- The potential options for suppliers and subcontractors. -- Government
structures in the Arctic. -- Supplementary materials. - List of references (drts Hansen et al.,
2016)

24. As a result of the deteriorating ice conditions, the Northern Sea Route (NSR) has become
a feasible option for shipping between Europe and Asia. The reduced sailing distance might
lead to substantial savings in both time and fuel. However, there are concerns about the
increased release of contaminants in Arctic regions that are related to the environment. Annex
VI of MARPOL establishes precise emission restrictions for the discharge of sulphur oxides
(SOx) and nitrogen oxides (NOx) within specified special zones. The Arctic areas has the

potential to be regarded for such a position. Several innovative solutions are being created to
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comply with the updated regulations, including exhaust gas cleaning devices, better fuel, and
more efficient engines. However, the costs related to complying with rules are significant, and
the profitability of investments depends on the overall operational features. This article
analyzes the decision-making process between the NSR (Northern Sea Route) and the SCR
(Suez Canal Route) for shipping goods between Europe and Asia, considering the recent
creation of a new Emission Control Area (ECA) in the Arctic Seas. The research assesses the
effects of applying ECA (Emission Control Area) regulations in these areas and compares the
costs of sailing through the NSR (Northern Sea Route) with the costs of sailing through the
conventional route via the Suez Canal. The study investigates a specific ship case and
investigates three separate situations, each including different technology, in order to guarantee
adherence to pollution regulations. The scenario simulations exhibit significant reductions in
fuel use and emissions for the NSR. Given the present costs of fuel and the laws on emissions,
it would not be financially feasible to introduce the NSR (Selective Non-Catalytic Reduction)
technology in an Arctic Emission Control Area (ECA) as compared to the SCR (Selective
Catalytic Reduction) technology. (Skarbg et al., 2015)

25. Arctic resources have attracted considerable attention from the energy and transport
industries as a result of the growing worldwide need for oil and gas. Moreover, the occurrence
of global warming has accelerated the extraction of oil and gas in the Arctic, particularly in its
western region. The global shipping industry is exploring the feasibility of using the old Arctic
routes, such as the Northwest Passage and Northern Sea Route, as temporary commercial
shipping channels due to the melting Arctic ice. This essay examines the underlying
characteristics of the Passages and the main obstacles that must be resolved for their
commercial launch. It is crucial to confront the challenges that may emerge in creating a
globally recognized framework for the Arctic, maybe modeled after the Antarctic Treaty. It is
imperative to guarantee the ecologically sustainable extraction and secure transfer of Arctic
resources, as well as the safe sailing of transit routes over the Arctic Ocean. This material is
protected by copyright and was published in 2008 by the World Maritime University.
Copyrighted (Kitagawa, 2008)

26. Evolutionary economics in the present time Evolutionary economics views the economy as
always dynamic, where change is largely driven by continuous innovation. The economic
methodology, heavily influenced by Joseph Schumpeter's research, saw a revival as an
alternative approach to understanding economic advancement with the release of Richard

Nelson and Sidney Winter's important paper, "An Evolutionary Theory of Economic Change,"
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in 1982. In this much anticipated sequel, Nelson teams up with renowned specialists in the area
of evolutionary economics to meticulously analyze the manifestations of this method in several
domains of economic study where evolutionary economists have been actively engaged. This
work provides a thorough introduction to economists and social scientists, elucidating how
evolutionary economics has enhanced our understanding of the reasons and mechanisms

underpinning economic progress in many domains. (Richard, Dianti, 2017)

27. The article provides an evaluation of the state of transportation infrastructure in relation to
worldwide traffic. The examination examines the current condition and advancements of
transportation routes throughout Russia's land, as well as the transportation centers that enable
the connection of goods with other countries. The study utilizes the methodologies of
comparative analysis, correlation, and observation. The article examines Russia's participation
in pan-European transport corridors, the obstacles encountered by the Northern Sea Route, the
North-South transport corridor between Russia and Iran, and prospective options for rail traffic
to bypass the Caspian Sea. The concerns with the Trans-Siberian and Baikal-Amur Mainlines
are delineated. An assessment of the present state and prospective development of
transportation hubs in St. Petersburg, Vladivostok, and Rostov-on-Don. Features of these
centers, together with efforts to promote their growth. The research suggests that rail transit is
the predominant mode of transportation for the Russian Federation, which heavily depends on
the exportation of natural resources. Rail travel facilitates the transportation of various goods
and provides a greater degree of mobility in comparison to pipeline transport. Alleviating
congestion in transportation infrastructure would effectively reduce the cost of commodities in

global marketplaces by addressing the supply chain. (Maksimov & Pyataev, 2023)

28. The regular yearly melting of sea ice in the Arctic Ocean, which has been reliably seen for
several summers and is thoroughly documented, has attracted considerable media interest.
There is much discussion over the possibility of a rebirth of a "cold war" or perhaps an actual
military conflict in the Arctic, motivated by the ambition to control its abundant resources and
strategic sea routes.The diminishing sea ice is reinvigorating endeavors, once forsaken in the
19th century, focused on uncovering more effective maritime passages between Europe and
Asia. Upon analyzing the map, it becomes evident that employing the Arctic routes can
significantly decrease travel distances. For example, traveling from London to Yokohama by
the Northwest Passage covers a distance of 15,700 miles, whereas the Northeast Passage spans
13,841 km. The distances mentioned are much reduced compared to the trips via Suez (21,200

km) or Panama (23,300 km).The author employed Mapinfo GIS software to compute the data.
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These findings confirm the idea that the shorter Arctic routes are likely to attract a substantial
volume of through traffic, which in turn will make them a big political issue. Although the
media often presents the idea of a possible shipping route via the Arctic, even some specialists
mistakenly support this common belief and assert, without proof, that Arctic trade is about to
see substantial expansion.3For instance, because the Northwest channel is a feasible substitute
for the Panama Canal, it is anticipated that the annual number of boats utilizing the channel
would exceed 3000. Roston, 2009. The development of the Northwest Passage as a global
transportation route. The citation is sourced from the Southwestern Journal of International
Law, specifically volume 15, page 469. Three Despite the strategic advantages of Arctic routes,
there are also several obstacles to navigation (Lasserre, 2010d). Additionally, it is important to
acknowledge that the predictions on the increase in maritime activity in the Arctic are simply
speculative and do not include a thorough examination of the viewpoints of shipowners, which
is the main focus of this study.This article presents the results of an empirical study conducted
among shipping companies to determine their level of interest in participating in operations in
the Arctic. This study must be examined in the context of intense competition among shippers,
where the reliability of service and transportation costs are crucial factors, alongside the
analysis of potential expansion in Arctic shipping routes. Within this competitive environment,
the benefits of existing connections between significant hubs seem to outweigh, making it

difficult to create new routes. Copyright 2011 Elsevier Ltd (Lasserre & Pelletier, 2011)

29. The Suez Canal catastrophe has resulted in substantial interruption to the worldwide supply
chain. On March 23, 2021, the Suez Canal, a heavily used waterway, was blocked by a colossal
cargo vessel named the Ever Given. Affecting around 400 vessels scheduled to navigate the
Canal in both the east-west and west-east directions. These ships had a dilemma over the use
of routes and schedules. Additional victims included vessels that were intended to arrive or
transit through the Canal, freight forwarders, receivers of cargo, ship operators, ship owners,
and container facilities. An approximate sum of USD$15 to 17 billion has been postponed or
retained. This study aims to reveal the potential harm experienced by the involved parties and
examine the legal liability of these parties. The chapter specifically examines the exact
consequences and legal consequences of obstruction, including the implementation of general
average and possible approaches to reducing damage. The text ends with a discourse about
forthcoming progressions. The results suggested that maritime transportation plays a pivotal
role in establishing worldwide supply chain links and promoting economic growth. Any

disruption in this industry might have substantial repercussions and costs for the several players
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engaged in the supply chain. Given this assumption, the world community should learn a
significant lesson from this calamity and prioritize the adoption of comprehensive preventive
measures. (Lee & Wong, 2021)

30. Understanding the impacts of climate change on transportation networks, particularly in
places with high latitudes, is crucial. Freezing temperatures hinder shipping operations in these
regions, but they enable the transportation of ground vehicles across frozen land and water
surfaces. Although there is a broad awareness of the substantial transportation challenges
resulting from global warming, no precise quantitative forecasts have been made on the
alterations that will take place in the Arctic transportation sector. Our work presents a new
modeling approach that enables us to precisely quantify the degree to which access to oceans
and landscapes will alter in regions situated north of 40N by the mid-century. The research
integrates climate and sea-ice model scenarios with topography, hydrography, land cover,
transportation infrastructure, and human settlements. The decline in sea-ice concentration and
thickness suggests that the speed of passage has risen, allowing for improved access to the
existing (+5 to +28%) and potential (+11 to +37%) offshore exclusive economic zones of
Canada, Greenland, Russia, and the US. It is anticipated that the Northern Sea Route, Arctic
Bridge, and North Pole routes would be fully accessible for navigation during the months of
July and September. The duration of these trips is around 11, 15, and 16 days, respectively.
Unfortunately, the Northwest Passage will not be accessible. Projections suggest that all eight
Arctic states will see substantial declines (-11 to -82%) in their capacity to reach interior
regions. The primary reason for this decline is the diminished ability to build winter roads
owing to milder winters and higher snowfall amounts. The content is protected by copyright
and is owned by Macmillan Publishers Limited. The copyright was established in 2011.
(Stephenson et al., 2011)

31. The article analysis the current transportation infrastructure, which predominantly
prioritizes the exportation of unprocessed resources. The conversation centered on the logistics
of transportation inside the Russian railway system and the volume of raw materials being sent
to China. There is a forecast that in the future, there will be a decline in the utilization of
hydrocarbon power generation and a transition towards a more ecologically sustainable
economy. This transition would ultimately result in a decline in the global demand for
hydrocarbons sourced from Russia. A presentation has been delivered about the strategies for
enhancing Russian transportation systems and their significance in global transportation

networks, along with the possible risks and limitations related to the substantial movement of
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goods through the Suez Canal and the Northern Sea Route. We recommend investigating
opportunities to improve the efficiency of freight transportation and reduce costs related to the
construction of new infrastructure. This may be accomplished by reducing the frequency of
unoccupied journeys and alleviating global competition in the transportation industry.
(Tulokhonov et al., 2021)

32. The reduction of Arctic sea ice, resulting from global warming, is resulting in a significant
diminishment in both the extent and depth of the ice. As a result, there is currently an increasing
debate on the possibility of extensive commercial shipping in the Arctic in the next years. While
numerous efforts have been made to assess the economic benefits and potential decrease in
greenhouse gas emissions, only a few studies have examined the geographical distribution of
hazards and safety issues associated with Arctic shipping and its current commercial
alternatives. This study aims to address the lack of research by investigating the risk factors
associated with Arctic shipping, with a special focus on the hazards associated with the
Northern Sea Route (NSR), which links European and Asian ports. This research primarily
focuses on doing a thorough evaluation of global and Arctic risk factors associated with
commercial shipping. The goal is to identify the routes with the least amount of danger from
10 prominent European ports to 10 ports in Asia. To assess the future viability and reduced risk
of the NSR, a dataset on expected sea ice thickness spanning from 2010 to 2099 was employed.
The investigation was restricted to three particular vessel categories, considering their capacity
to traverse icy conditions. Ultimately, the research indicates that maritime transportation
between northern European ports and East-Asia might significantly profit from utilizing the
Northern Sea Route (NSR). This route provides benefits such as decreased distances, financial
savings, less CO2 emissions, and enhanced safety in comparison to alternative choices.
Ultimately, our findings provide two recommendations that might assist policymakers in
advancing Arctic transportation by addressing issues pertaining to accessibility and safety.
Salient characteristics We employ geospatial approaches to examine the risk patterns and safety
problems associated with Arctic shipping and its current commercial alternatives. We assess
the potential feasibility and decreased level of danger associated with the northern sea route
(NSR) as a choice for transportation between Europe and Asia. We provide a comprehensive
assessment of the benefits and drawbacks associated with utilizing the NSR in relation to cost
savings achieved by minimizing distances, less CO2 emissions, and enhanced safety.
(Christensen et al., 2022)
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33. China, South Korea, and Japan are actively involved in scientific, economic, and political
activities aimed at advancing the development of the Arctic region, utilizing its resources,
improving security in the area, and seeking to enhance their influence in the Arctic Council
through cooperation and competition with other countries. The paper highlights that China is
presently in the last stage of formulating its Arctic policy. Nevertheless, it recognizes that
although the Arctic is important to China, it is not the primary focus of its foreign policy. The
Republic of Korea's key objectives in the development and exploration of the Arctic, as
determined by the analysis, encompass conducting scientific research, utilizing the Northern
Sea Route for transportation, securing orders from Arctic nations for the construction of
offshore oil platforms, specialized vessels, and icebreakers in Korean shipyards, and cultivating
relations with Russia. Japan has exhibited a growing inclination in conducting scientific
research in the Arctic region, specifically focusing on the Northern Sea Route. We are
analyzing Japan's endeavors to resolve the territorial conflict with Russia. The Ministry of
Foreign Affairs of Japan supports the establishment of a new global framework in the Arctic
that considers not only geographical factors but also the economic interests at stake in the
region. Seoul supports the establishment of a regional framework for collaborative multilateral
efforts in the Arctic, in partnership with Russia, referred to as the "Asia-Pacific Arctic
Council." (Zhuravel, 2016)

34. This article examines ideas for increasing Russia's influence in the Arctic area via
developing partnership with emerging economies in Asia, such as China, India, and Pakistan.
The first segment explores the ambitions of Beijing, Delhi, and Islamabad in the polar region.
In order to offer a comprehensive viewpoint, we shall analyze the conflicts within the China-
India-Pakistan triangle. The author discusses several types of Russian partnership with China
and India in the second section, encompassing both bilateral and multilateral agreements. A
framework for establishing a mutually beneficial partnership between Moscow and Beijing,
considering the strengths and weaknesses of both sides, has been created. (Krasnozhenova et
al., 2021)

35. The Silk Road will function as an alternate standard for measuring the effect of the United
States and Russia’s integration efforts in these countries. The plan aims to authenticate and
optimize China's amplification of influence in the countries that lie along the route to Western
Europe, specifically in the Middle East (including Arab nations, Israel, and Turkey), as well as
in the Horn of Africa and Central Europe (including the Balkans and the Visegrad Group

countries). This concept is equally vital for China's domestic policy. It has become a crucial
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political undertaking of Xi Jinping. It will accelerate the development of China's central and
western regions. The inherent flexibility and absence of a fully specified structure for the
concept guarantees its achievement, regardless of the extent of actual use. China's flexible
nature allows it to continue investing in projects that have already been initiated through
bilateral agreements and present them as essential components of the New Silk Road initiative.
(Kaczmarski, 2015)

36. To achieve effective economic growth in the Arctic zone, it is crucial to build a seamless
information network that covers the whole region and is available not only at fixed places but
also in mobile vehicles such as ships, automobiles, airplanes, and the like. The information
field must cover the delivery of auditory information (such as radio programs), data (including
weather maps and ice conditions), navigation signals, alerts, and emergency information. The
information should be obtained from several sources and exclusively allocated for this specific
objective. For a dependable backup system, and maybe as the main system in the future, it is
advisable to use single-frequency digital broadcasting networks that operate on the Digital
Radio Mondiale standard inside the low frequency range. This technique is the most
economical way for extending service to remote areas. To effectively employ these systems, it
is crucial to have the necessary regulatory framework and high-performance radio transmitters
that fulfill the specified criteria. The practicality of using traditional antenna systems is shown.
An experimental zone was established to demonstrate frequency-territorial planning and
conduct first field testing. Research indicates that only 6 transmitters using three frequencies
might cover the whole Arctic region in the Russian Federation, including the Northern Sea
Route. The total power usage of these transmitters is 450 kW, resulting in annual electricity
bills of less than 250,000 US$. (VVarlamov et al., 2019)

37. The rate at which the Arctic is melting is currently surpassing previous expectations and is
occurring at an unprecedented pace, contrasting with its portrayal in fictitious movies such as
"The Day After Tomorrow'. In 2007, around 1 million square miles of ice experienced melting,
leading to a 50% reduction in the region's ice compared to 1950. The Arctic has emerged as a
central area of geopolitical interest as a result of the consequences of global climate change.
This has led to an intricate combination of commercial, national security, and environmental
concerns, which have substantial implications for the global legal and political structure. The
possibility of prolonged ice-free seasons in the Arctic has profound implications for the
economic development of the area, hence exacerbating the risk of Arctic ice melting. This

article argues that the ongoing and future melting of the Arctic will present significant
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challenges in terms of economic, military, and environmental governance of the region. The
study investigates how technical factors might both hinder and enable access to the region. It
is more advantageous to work within established institutions and enhance their capacities rather
than establishing new ones. Nevertheless, the precise structure and scope of the necessary legal
and regulatory frameworks remain unknown. Nevertheless, it is clear that the melting of the
Arctic is steadily increasing. The content is subject to copyright by Blackwell Publishing
Ltd/The Royal Institute of International Affairs in 2009. (Ebinger & Zambetakis, 2009)
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CHAPTER 3

NORTHERN SEA ROUTE AND ITS ECONOMIC
FEASIBILITY
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Fig.3.1 Northern Sea Route (NSR) depicted by the red line

The Northern Sea Route (NSR) has garnered significant interest from the academic community.
Previous models have considered various important factors, such as the seasonal changes in
sea ice coverage, the occurrence and timing of ice besetting events (IBEs), the establishment
of fees for ice-breaker escorts and rescues, and the incorporation of environmental costs.
However, these factors have not been consistently addressed in a systematic manner. This work
aims to overcome the constraints of prior research by examining the economic and
environmental viability of the NSR for container service. It accomplishes this by utilizing up-
to-date survey data on a specific business scenario to address these concerns. More precisely,
a new assessment model was created to accurately calculate the necessary freight rate (RFR)
by considering both economic and environmental expenses. The simulation results were used
to create the most efficient plan for year-round commercial liner transit over the NSR. In
addition, the RFR-based logit competitiveness model was utilized to assess the impact of
several factors on the NSR's viability as a substitute for the Suez Canal Route (SCR). These
elements include the delay caused by the ice-breaking escorts (IBEs), the rate of carbon tax,
the loading factor of westbound containerships, and the price of fuel. The research findings
offer guidance for decision-makers in developing operational strategies for ice class, navigation
speed, and ship type.
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3.1 Temperature Changes and Ice Conditions along the Northern Sea Route

As fall approaches in two days, the sun at the North Pole is set to disappear below the horizon
for the next six months. This marks the end of the Arctic summer, which experienced a new
record low ice extent. For the first time in the history of satellite observations, both the Northern
Sea Route (NSR) and all channels of the Northwest Passage (NWP) were seen to be almost
completely free of ice for a significant duration."Shipping companies showed minimal interest
in these waterways due to the presence of dense "multiyear" sea ice that obstructed navigation
along the northern coasts of Canada and Russia." However, at now, climate change is inducing
the ice to diminish in thickness and retreat. Since 2007, during the late summer season, both
the Northwest Passage and Northern Sea Route have seen temporary absence of ice. In the
coming decade, it is possible that the Arctic may undergo a total late-season melt-out, resulting
in a permanent disappearance of the multiyear ice.The volume of shipping traffic along the
Northern Sea Route (NSR) is projected to quadruple this year as a result of larger and more
frequent vessels utilizing the route. In 2010, the MV Nordic Barents, a Danish bulk carrier
weighing 40,000 tons, became the first non-Russian ship to utilize the Northern Sea Route
(NSR) for transit commerce. In the current year, the Sanko Odyssey, a Japanese bulk carrier
that is nearly twice as large, transported iron ore from Murmansk, Russia to Xingang, China.
In the summer of 2011, the Suezmax-class supertanker named Vladimir Tihkonov, weighing
160,000 tons, became the first vessel of its kind to navigate the shortcut from Europe to
Asia.Although sailing speeds along the Northern Sea Route (NSR) are not now as fast as those
along the world's main shipping routes, they are expected to keep rising because to the
decreasing likelihood of encountering first-year drift ice as a significant hurdle during the
summer months. The Vladimir Tihkonov achieved an average velocity of 14 knots and
completed the journey from Novaya Zemlya to the Bering Strait in a duration of seven and a
half days, exceeding the previous record established by the STI Heritage, a Panamamax-class
vessel weighing 74,000 tons, earlier this year.The increasing economic activity in the Arctic
raises inquiries on the future possibilities of shipping along the Northern Sea Route (NSR) in
both the medium and long term. Are Arctic shipping routes, particularly the Northern Sea
Route (NSR), a financially feasible substitute for conventional shipping routes? Which
characteristics are essential for projecting the future of Arctic shipping?Shipping companies
and proponents of expanded trade in the area highlight substantial cost reductions for vessels

that have traversed the Northern Sea Route (NSR) and anticipate a swift expansion of Arctic
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shipping. The tonnage of bulk carriers is projected to see a tenfold growth, rising from 2 million
tons presently to 20 million tons by 2020. Similarly, the amount of oil and gas is anticipated to
follow a similar trajectory, reaching 40 million tons annually by the conclusion of the
decade.Nevertheless, researchers and maritime professionals express doubt over the economic
feasibility of the NSR. Canadian and American marine specialists predict that by 2030, around
2 percent of worldwide shipping might be redirected to the Arctic, with this number expected
to increase to 5 percent by 2050. Various elements that might influence the future expansion
of shipping in the Arctic are identified by experts. This series will analyze the potential impact
of various factors on the development of the Northern Sea Route (NSR). These factors include
global trade dynamics, world trade patterns, the rate at which ice is melting, the potential for
cost savings in fuel and transit fees, Russia's development of natural resources in the Arctic,
and the growing presence of China, South Korea, and Japan as maritime nations in the Arctic
region.This series aims to analyze the many criteria in order to provide a framework for

determining if the NSR has the potential to become a "Golden Waterway".
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3.2Climate Change in the Arctic and the NSR
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The discussion on the future of the Northern Sea Route focused on global trade dynamics and
assessed the compatibility of the NSR with existing international trade patterns. Part 3 will
provide a detailed examination of climate change in the Arctic region and its consequences for
the future of the Northern Sea Route (NSR). What is the anticipated rate at which scientists
estimate the remaining summer ice to vanish, and when may year-round activities along the
NSR begin? The Arctic has experienced the greatest amplification of global climate change,
with its annual average temperature increasing at double the pace of the world average over the
past century. The current temperature in the Arctic is higher than it has been at any point in the
past 2,000 years.5) The Arctic Ocean, which has maintained continuous ice cover for the past
700,000 years, is heading towards a future condition where it will be free of ice during some
seasons.According to the IPCC, Arctic temperatures are projected to rise by a factor of four
compared to the world average during the next century. In winter, the temperature increase is
estimated to range between 4.3°C and 11.4°C, while in summer it is expected to be between
1.2°C and 5.3°C.6) The increase in temperature will continue to significantly impact the area
of Arctic sea-ice, which has decreased by 40 percent from 1979 to 2010.During this time, the
thickness of the Arctic sea ice has significantly decreased, with an average volume reduction
of 70 percent.8) The decrease in both the amount and size of sea ice makes the remaining ice

more susceptible to additional elements that might cause harm, including as shifts in wind
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patterns, ocean currents, and a decrease in the ice's ability to reflect sunlight.9) Typically, first-
year ice is more prone to melting in the summer compared to multiyear ice. This is because the
ice that manages to survive the summer has the opportunity to solidify and increase in density
throughout the subsequent winter. The Arctic has experienced a significant decline in multiyear
ice. In 1988, the bulk of ice in the region was between four and 10 years old. However, by
2005, most of the ice was less than four years old.Various studies vary significantly in their
projections on the precise timing of total summer sea ice melting. Presently, climate models
have a tendency to underestimate the speed at which sea ice is diminishing.10) Before the
events of 2007, the IPCC predicted that the Arctic will be free of ice in the later years of the
twenty-first century.According to the panel, there is a predicted decrease in worldwide sea ice
cover. This decrease is happening faster in the Arctic region. Some models show that under the
high-emission A2 scenario, the summer sea ice cover in the Arctic might completely disappear
by the end of the 21st century.12) The majority of research published after the breakdown of
sea ice in 2007 anticipate a significant decrease in summer ice by the mid-2020s. According to
Mark Serreze from the National Snow and Ice Data Center (NSIDC) in Boulder, Colorado, the
Arctic's summer sea ice is projected to completely melt by the year 2030, as stated in an
interview with National Geographic. Many other experts anticipate that the summer ice will
not endure beyond the year 2017. The NSR should not be seen as a singular, well-defined linear
pathway, but rather as the entirety of the sea region located to the north of Russia. Because the
ice conditions along the NSR are very varied and challenging, the best path for ships traveling
through the NSR will differ. The navigational difficulties in the Arctic have led Raytheon, an
American defense contractor and industrial business, to create the Arctic Monitoring and
Prediction program (RAMP). RAMP offers mechanisms for gathering, examining, forecasting,
and promptly disseminating data. This enables operational users to access vital information in
real time regarding crucial subjects such as ocean currents, the shortest and safest navigational
routes, ice concentration, open shipping lanes, and the locations of natural resources. Currently,
ships exclusively navigate along the coastal Northern Sea Route (NSR) and remain within a
distance of 120 miles from the land. In addition, they need to go south of several islands in the
Laptev and Kara Sea because to the persistent presence of ice farther north during the summer.
Unlike the transit NSR, the coastal NSR imposes notable limitations on the depth and width of
vessels. Therefore, the frequently mentioned benefit of the NSR, which is the absence of
limitations on size, will only become a reality when the northern sections also become free of
ice. At present, the Panama and Suez Canals cannot accommodate ships that are too huge, such

as Very huge (VLCC) and Ultra Large Crude Carrier (ULCC) vessels, as well as Capesize
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container ships. Consequently, these ships are also unable to navigate the Northern Sea Route
(NSR). According to a research commissioned by the Arctic Council, it is estimated that the
Northern Sea Route (NSR) would be accessible for navigation without the need for icebreakers
for a period of 90-100 days by the year 2080.The number 14. However, ships navigating the
passage would still need the help of ice-breakers for the remainder of the year, and it is not
possible to ensure year-round operations. However, this analysis may underestimate the rate at
which the route is becoming accessible. The anticipated duration of the shipping season along
the Northern Sea Route (NSR) in 2011 is around four months. When the route is consistently
free of ice and only has mild ice conditions, it may become more appealing to shipping owners
for an extended period of time. Shipping businesses are progressively employing moderately
ice-strengthened boats that can function earlier in the summer and later in the fall. Russia may
consider reducing its ice breaker costs or completely eliminating the need for escorts as a result
of the increased deployment of ice-strengthened boats. Implementing this measure would result
in cost reduction and enhanced competitiveness for maritime operations along the Northern
Sea Route (NSR). Although it may become theoretically possible to have year-round maritime
activity along the NSR in the near future, the presence of ice will still hinder large-scale
operations for many years to come. While the northern parts of the Northern Sea Route (NSR)
continue to be obstructed by ice VLCC, ULCC, and Capesize vessels will abstain from
navigating via the Arctic region and will instead persist in traversing the conventional shipping

routes.

Fig 3.4 Arctic Ocean Territorial Claims and Sea Route
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The water is evaporating. Herders in the Sahel area of Africa guide their animals along
traditional migratory paths in search of water sources that have long dried up. Their quest for
water frequently takes them beyond pastoral territories, resulting in clashes with indigenous
farmers, often culminating in acts of violence. Climate change has intensified the water scarcity
in arid and semi-arid regions, and future predictions suggest that it will deteriorate further. As
to the United Nations Department of Economic and Social Affairs (UNDESA), it is projected
that by 2025, around 1.8 billion individuals would reside in nations or areas where there is a
severe lack of water. Several recent instances of water weaponization in the Middle East and
Africa provide insight into the potential future of places facing water scarcity. In 2014, the
Islamic State altered the course of rivers in Irag's Diyala Province with the intention of isolating
the advancing Iraqi Army. The Islamic State imposed a charge on water access in Raqqga, Syria,
in order to generate funds for the caliphate and to acquire weaponry. Nevertheless, the most
astounding water-related acts, which may serve as a strong indication of future water war, took
place in Somalia in 2014. Al-Shabaab, the terrorist organization, severed the water supply to
cities under government control. Due to a severe drought, starvation, and restricted access for
humanitarian relief organizations, al-Shabaab's use of water as a weapon caused the deaths of
over 250,000 individuals and the displacement of hundreds of thousands. With the increasing
scarcity of water, particularly in economically disadvantaged and politically unstable areas, it

is probable that violent extremist groups and other non-state entities would exploit water as a
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means to manipulate the public, resulting in violence and large-scale migration. By 2050, Sub-
Saharan Africa is projected to have a population increase of 1.3 billion people, which would
exacerbate the existing food scarcity and diminishing water resources. The weaponization of
water and the ensuing war would pose a danger to U.S. interests, particularly in relation to key
trading partners like Nigeria and South Africa. The subsequent large-scale migration due to
climate change would also jeopardize the security of the European Union, which is the probable
ultimate destination for numerous African climate refugees seeking to escape violence. In the
absence of a strategic framework, both the United States and the European Union are at risk of
encountering a humanitarian catastrophe exacerbated by the presence of violent extremist

groups.

3.3 Cost Savings Along the NSR

An in-depth analysis was conducted on the influence of climate change in the Arctic on the
future of shipping in the High North, specifically focusing on the Northern Sea Route (NSR).
Part 4 will assess the possibility of achieving cost reductions along the NSR and evaluate the
credibility of these assertions.Accurate data on the real cost reductions along the NSR is scarce
due to the fact that less than twenty-four commercial boats have traveled the NSR since 2010.
Cost savings along the Northern Sea Route (NSR) are directly correlated with reductions in
fuel expenses. Shipping operators can get fuel cost reductions through two methods:A ship
voyaging from Murmansk to Yokohama using the Northern Sea Route (NSR) will typically
reach its destination seven days ahead of schedule compared to the same ship using the route
through the Suez Canal. The shipping operator saves on fuel costs due to the lower sailing
distance. The operator also benefits from the decreased number of days spent at sea, enabling
the ship to complete more return voyages in a certain timeframe. This leads to higher revenue
and potentially bigger profitability. In addition to achieving time savings, operators have the
option to implement super-slow sailing, which increases fuel economy by more than two-fold.
Given the shorter distance of the Northern Sea Route (NSR), a vessel traveling from Murmansk
to Yokohama can decrease its velocity by 40 percent and yet reach Japan simultaneously with
a ship sailing at maximum speed via the Suez Canal. For bulk shipping companies who
transport low-value raw commodities, such ore, the main motivation to use the NSR may not
be the shorter voyage time, but rather the savings in fuel costs.Christian Bonfils, CEO of Nordic

Bulk Carriers, stated that the MV Nordic Barents, which traversed the Northern Sea Route
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(NSR) from Norway to China in 2010, achieved fuel savings amounting to around $550,000 in
comparison to a voyage via the Cape of Good Hope.15) He elaborated that the expenses for
ice-breaker services totaled $210,000, which he indicated were similar to the charges for using
the Suez Canal. Igor Pankov, Deputy General Director of Sovcomflot, concedes that the rates
for the Suez Canal are lower than the fees for ice-breaker assistance. However, he argues that
when considering the time and fuel savings, the whole situation changes. Furthermore, he
anticipates a reduction in transit and ice-breaker expenses as the number of ships navigating
the NSR increases.So far, only small and specialized operators have been able to obtain cost
reductions along the NSR. What is the probability that these cost reductions will become a
reality for a wider variety of operators in the future? Cost savings are directly associated with
the origin-destination pair. Although the journey from Murmansk to Yokohama is notably
reduced by 7 days when via the Northern Sea Route (NSR), the duration of a trip to Shanghai
remains unchanged (2 days).16) Certain routes, such as the one from Rotterdam to Singapore
or Hong Kong, can be traversed more quickly by sailing through the Suez Canal. Leading
global container shipping companies strategically select ports with well-established
transportation infrastructure, such as river transport and trains, to efficiently deliver products
to clients and consumers. Due to the NSR passing through predominantly unpopulated areas,
it is not feasible to have stopovers, thus diminishing the appeal of the route for regular liner
service providers. Furthermore, the port of Singapore handles about 50 percent of trade
between Europe and the Far East, and the Northern Sea Route (NSR) does not provide any
advantages in terms of time or distance for this route.Therefore, only commodities such as
crude oil, natural gas, and minerals that are transported directly from one location to another,
and specifically over certain routes, would see advantages due to reduced distances.
Furthermore, the expenses associated with utilizing the NSR are often underestimated or
disregarded. In addition to the well mentioned expenses for ice-breaker escorts, shipping
companies often face substantial indirect expenditures. To navigate the Northern Sea Route
(NSR), operators must submit a permission application to the NSR Administration at least four
months prior to sailing. Only a limited number of operators has the capability or willingness to
strategically plan such a significant period in advance and navigate the administrative
procedures required to secure a permit. By contrast, navigating via the Suez Canal merely
required a 48-hour prior notification. Prior to navigating the NSR, vessels must undergo ice
worthiness inspections conducted by either the Murmansk Shipping Company or the Far
Eastern Shipping Company. The operator assumes the logistical expenses related to the

examination. In addition, operators sometimes require the services of interpreters during both
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the inspection and the actual transit of the NSR, as pilots and ice-breaker personnel rarely
possess proficiency in the English language.Shipping operators have substantially elevated
insurance prices while navigating through the inhospitable Arctic region. Due to a lack of
precise charts and the absence of the conventional global positioning system (GPS) in high
latitudes, extensive experience is necessary to navigate the NSR. Instead, the NSR use a system
called GLONASS, which lacks compatibility with some vessels. Overall, these expenditures
significantly limit the potential profit that may be realized along the NSR. According to a recent
analysis, in order to make liner service between Rotterdam and Yokohama economical, there
would need to be a 50 percent decrease in ice-breaker rates. Therefore, the potential to generate
profit will be restricted to a select few specialized bulk carriers that operate on specific point-

to-point routes in the foreseeable future.

3.4 Challenges of Northern Sea Route

With its promise of shorter travel times and a deliberate diversification of trade channels, the
Northern Sea Route (NSR) beckons as a potentially revolutionary commerce route between
Russia and India. But following this treacherous route is fraught with a tough set of obstacles:

Arctic Fury: The NSR battles bitter cold, erratic ice formations, and high winds as it slices
through the harsh Arctic. When opposed to typical routes, this requires specialist icebreaker
ships and longer travel periods. Furthermore, worries about pollution and oil spills endangering

the delicate Arctic ecosystem are heightened by increased shipping activity.

Infrastructure Gap: At the moment, the NSR's whole length lacks built ports and support
infrastructure. This potentially jeopardizes the safety of boats and crew by creating logistical
challenges for repairs and search and rescue efforts. Moreover, the route's seasonality limits its

year-round use because there is only a brief window of ice-free weather each year.

Geopolitical Labyrinth: The Arctic region is becoming into a theater of geopolitical rivalry
between powerful nations, which might cause political unrest and uncertainty for maritime
businesses. This calls for cautious handling of potentially disruptive geopolitical dynamics. A
further layer of uncertainty is created by the fact that the legal structure governing the NSR is
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still developing and is complicated in relation to environmental protection, navigation rights,
and search and rescue activities.

Shorter Distances: Compared to the conventional Suez Canal route, the NSR offers a far shorter
path between the two countries, which could result in quicker transit times and less

transportation expenses.

Trade Diversification: By using the NSR, India can reduce its reliance on traditional trade
routes and potentially reduce its vulnerabilities related to geopolitical concerns in other regions.

Resource Access: There are abundant natural resource deposits, including as minerals, oil, and
gas, in the Arctic region. Both Russia and India might have easier access to these resources
through the NSR, which could strengthen their economies.

Fig.3.6 Northern Sea Routes: A New Challenge For Rescue At Sea

The concept of utilizing the Northern approaches, which would circumvent the Suez and
Panama canals, is becoming feasible as a result of global warming. The prioritization of the
construction of the Northern Sea Routes (NSR) is currently of utmost importance. It is crucial
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to tackle the problem of traffic safety and the provision of emergency measures if this option

is financially appealing.

3.5 Advantages of Northern Sea Route

Imagine if there was a way to cut travel times between some countries, like a shortcut across
the top of the planet. That is the Northern Sea Route's (NSR) potential for particular trips, and

this is why there is growing interest in it:

Time-saver: The NSR is much quicker than more conventional routes, such as the Suez
Canal, especially for travels between East Asia and Northern Europe, because it crosses the
Arctic Ocean. This corresponds to:
e Having goods arrive sooner could increase trade.
e Shorter shipping times translate into cheaper staffing and vessel chartering expenses.
e Shorter routes might result in fuel cost reductions because they consume less fuel.
e The NSR is now free to use, which makes it a potentially less expensive option than
the Suez Canal.
e By avoiding pirate hotspots, it lowers the possibility of attacks and may also save
insurance expenses.
e By relying less on well-traveled paths, nations may be able to reduce the dangers
associated with geopolitical unrest in other areas.
e The Arctic is home to a wealth of minerals and oil. Countries' economy may grow as
a result of easier access via the NSR.
e Compared to conventional routes, the shorter NSR route may occasionally result in a

reduction in the total amount of carbon emissions from shipping operations.

The Northeast Passage (NEP), also known as the Northern Sea Route (NSR), links the eastern
and western regions of the Arctic Ocean. The Suez Canal route, shown in blue in the map
below, is 21,000 kilometers long between Europe and Asia. In contrast, the NSR, shown in red,
is 13,000 kilometers long, meaning that sailing time between Europe and Asia is reduced from

one month to less than two weeks.

50




Google Earth

Landsat / Copernicus, Data SI0, NOAA
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China, which imports rare minerals and vital energy mostly via the Suez Canal, has also
become a major player in the development of the NSR. Thick frozen layers or icebergs, which
impede ships transporting cargo, are characteristic of the Arctic Ocean. A collision with an
iceberg may have catastrophic results. But in recent years, as a result of global warming, the
ice cover has shrunk, giving the Arctic nations a chance to investigate the NSR's potential as a
new route for world trade. But because of the region's hostile natural environment, efforts to

build the NSR as a Suez Canal substitute have been confined to study despite multiple attempts.

3.6 Future of Northern Sea Route

Over the following six months, the sun will be positioned below the horizon at the North Pole,
indicating the conclusion of the Arctic summer, which experienced an unprecedented decrease
in the area of ice. The autumn season will commence in a span of 48 hours. The satellite
measurements revealed that the waterways of the Northwest Passage (NWP) and the Northern
Sea Route (NSR) were completely devoid of ice for an extended duration, which is

unprecedented. Shipping firms showed minimal interest in these rivers due to the obstruction
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of thick "multiyear” sea ice around the northern borders of Russia and Canada. Nevertheless,
the ice is presently diminishing and becoming thinner as a result of climate change. Since late
summer of 2007, both the Northern Sea Route and the Northwest Passage have seen short
periods of time when there was no ice present. Within the next decade, the Arctic might
experience a complete late-season melt-out, leading to the irreversible vanishing of the
multiyear ice. As a result of enhancements in the dimensions and regularity of vessels utilizing
the NSR, it is anticipated that shipping activity will increase twofold this year. In 2010, the
Danish MV Nordic Barents, a bulk carrier weighing forty thousand tons, became the first non-
Russian ship to utilize the NSR as a transit route for commercial purposes. The Japanese bulk
carrier Sanko Odyssey, a vessel that is more than double the size, delivered iron ore from
Murmansk, Russia to Xingang, China this year. In the summer of 2011, the first supertanker to
utilize the Europe to Asia bypass was the Vladimir Tihkonov, which belonged to the Suezmax-
class and had a weight of 160,000 tons. While the present sailing speeds along the NSR are not
as high as those along the world's primary trade routes, they are expected to increase as the
probability of encountering first-year drift ice as a major obstacle during the summer lowers.
The Panamamax-class vessel STI Heritage, weighing 74,000 tons, set a new record this year
by completing the journey from Novaya Zemlya to the Bering Strait in seven and a half days.
The ship, Vladimir Tihkonov, maintained an average speed of 14 knots during the voyage.
Shipping firms and advocates for more activity in the area report that ships that have traversed
the Northern Sea Route (NSR) have achieved substantial cost reductions. These sources also
predict a substantial rise in Arctic traffic. It is projected that by 2020, the tonnage of bulk
carriers might increase by a factor of ten, from 2 million tons to 20 million tons. Similarly, the
amount of oil and gas is anticipated to have a similar growth, reaching 40 million tons yearly
by the end of the decade. However, transportation and research experts still express
reservations about the practical feasibility of the NSR. By 2030, it is projected that around 2%
of global shipping would be diverted to the Arctic, with this percentage expected to rise to 5%
by 2050, as stated by maritime specialists from Canada and the United States. Experts cite
many factors that might potentially influence the future growth of shipping in the Arctic. This
series will analyze the exploration of Russia's Arctic resources, the emergence of China, South
Korea, and Japan as Arctic maritime nations, the rapid decline of ice, the economic benefits of
reduced fuel costs and transit fees, and the impact of global trade dynamics on the Northern
Sea Route.
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CHAPTER 4

NORTHERN SEA ROUTE FREIGHT FLOWS
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The transportation of goods over the Northern Sea Route (NSR) is seeing a substantial increase,
driven by a combination of economic, geopolitical, and environmental considerations. The
Northern Sea Route (NSR), which spans the Arctic area and links Europe and Asia, offers a
compelling alternative to conventional shipping routes. It provides the advantages of reduced
transit times and potentially cheaper expenses for marine trade. The conveyance of natural
resources is a major factor in driving freight flows along the NSR. The Arctic contains
extensive deposits of oil, natural gas, and minerals, which are progressively being extracted by
nations such as Russia. Companies like Gazprom and Novatek are utilizing the Northern Sea
Route (NSR) to transport liquefied natural gas (LNG) and oil from Arctic fields to consumer
markets in Europe and Asia. The establishment of new liquefied natural gas (LNG) production
facilities, such as the Yamal LNG project, has significantly increased the volume of LNG
transported over the Northern Sea Route (NSR).The Northern Sea Route (NSR) is also used
for transporting bulk commodities such as coal, iron ore, and cereals. Russian ports play a
crucial role in shipping these goods to Europe and Asia. The NSR offers a more efficient transit
time compared to conventional shipping routes via the Suez Canal or around the Cape of Good
Hope, making it an appealing choice for exporters aiming to minimize transportation expenses
and delivery durations. Furthermore, the transportation of goods using containers via the
Northern Sea Route (NSR) has been consistently increasing. The implementation of enhanced
infrastructure, such as ice-class boats and icebreaker support, has made it possible to efficiently
move containerized commodities between Asia and Europe using the Northern Sea Route
(NSR). Chinese firms have expressed interest in using the NSR to transport products to
European markets, which will increase container traffic on the route. Infrastructure
developments of significant magnitude in the Arctic area also play a role in the transportation
of goods along the Northern Sea Route. These initiatives necessitate the conveyance of weighty
and excessively large freight, such as construction materials and equipment, to isolated Arctic
areas. The NSR offers a cost-efficient and effective method of carrying project goods, which
helps in the development of Arctic infrastructure. Furthermore, the transportation of liquefied
natural gas (LNG) via the Northern Sea Route (NSR) is increasing. The establishment of new
liquefied natural gas (LNG) projects in the Russian Arctic, together with the shorter distance
of the Northern Sea Route (NSR) to consumer markets in Europe and Asia, renders it a
compelling choice for transporting LNG. This is particularly true during the summer months
when ice conditions are more favorable. Environmental factors can influence the movement of
freight via the Northern Sea Route (NSR). The route's reduced transit distance in comparison

to other routes can lead to decreased greenhouse gas emissions and fuel consumption, making
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it a more ecologically favorable choice for some shippers. Nevertheless, there are still worries
over the environmental consequences of heightened maritime operations in the Arctic, such as
the possibility of oil spills, noise pollution, and disruption to marine ecosystems. Measures are
being taken to reduce these dangers and establish environmentally-friendly shipping operations
along the NSR. In addition, although not a major contributor to commercial transportation,
Arctic tourism increases the traffic on the Northern Sea Route during the summer season. With
the rising interest in Arctic tourism, there may be a rise in the number of boats using the
Northern Sea Route (NSR) for tourism. However, this should be done with careful attention to
environmental preservation and safety.In general, the transportation of goods over the Northern
Sea Route is consistently growing due to several variables such as economic, geopolitical, and
environmental influences. Nevertheless, in order to fully exploit the potential of the route as a
feasible shipping corridor, it is imperative to tackle obstacles such as ice conditions, inadequate
infrastructure, and regulatory concerns. In order to fully realize the economic and
environmental advantages of the NSR, it is crucial to focus on developing and enhancing

infrastructure, improving navigational safety, and promoting sustainable shipping practices.

INDIA TRADE WITH RUSSIA 2020-2024

m EXPORT IMPORT

Fig4.1 India Russia Trade
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4.1 TRANSPORT DIRECTION

The primary path of cargo movement along the Northern Sea Route (NSR) is from east to west,
linking the resource-abundant Arctic area with consumer markets in Europe and Asia.
Exporting countries like Russia primarily transport their goods from ports located in the
Russian Arctic, such as Murmansk, Arkhangelsk, and Dudinka. These ports serve as the
starting point for loading natural resources such as oil, natural gas, coal, and minerals onto
ships. Subsequently, these shipments are conveyed in a westerly direction over the Northern
Sea Route (NSR) towards various European destinations, encompassing ports in Norway, the
Netherlands, Germany, and other European states. Likewise, freight intended for Asia,
specifically China, Japan, and South Korea, also travels in an eastward direction along the
NSR. This include the transportation of items in containers, large quantities of commaodities,
and shipments of liquefied natural gas (LNG). The commodities are loaded onto ships in
European ports or transshipment hubs and carried eastward over the Northern Sea Route (NSR)
to Asian ports, capitalizing on the reduced travel durations in comparison to conventional
shipping routes. The NSR plays a vital role in facilitating trade between Europe and Asia,
providing a faster and perhaps more economical option compared to the lengthier routes via
the Suez Canal or around the Cape of Good Hope. Hence, the transportation of cargo over the
NSR enables the movement of products between these significant economic areas, hence

fostering global commerce and economic progress.

4.1.1 CABOTAGE TRANSPORT

Cabotage transport is the act of moving goods or persons between two locations inside a nation
using a vessel or aircraft that is registered in that country. The Northern Sea Route (NSR) is a
navigational route that spans the Russian Arctic coastline, serving as a link between the Atlantic
Ocean and the Pacific Ocean. Cabotage transport along the Northern Sea Route entails the
transportation of products or persons between different ports or sites along the Russian Arctic

coast utilizing boats that are registered in Russia.

4.1.2 CABOTAGE IMPORTS

The expansion of imports through the NSR is probable, mostly due to the decrease in Arctic
sea ice, which increases the period when the route is passable, and the growing demand for
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faster shipping routes between Europe and Asia. Imports under the NSR encompass a diverse
range of goods and resources, including oil, gas, minerals, and ores. The Arctic area possesses
abundant natural resources, and as extraction operations escalate, there is likely to be a
commensurate rise in the transportation of these resources over the Northern Sea Route (NSR).
Manufactured items that are either finished or partially finished can also be imported via the
NSR. Various consumer items, electronics, industrial, and automotive products may be carried
along the route, based on factors such as cost-efficiency and transit durations. The NSR is
expected to experience a rise in the transit of containerized freight, encompassing consumer
items, industrial equipment, and building materials. Container transport provides a high level
of efficiency and adaptability, making it a compelling option for importing goods through the
NSR. Fluctuations in Arctic sea ice conditions can lead to changes in imports through the
Northern Sea Route (NSR) on a seasonal basis. Despite the increasing navigable season along
the Northern Sea Route (NSR), there may still be limitations during certain times of the year
that might impact the amount and timing of imports. The building of ports, terminals, and
support infrastructure along the NSR will significantly enhance the facilitation of imports.
Investments in infrastructure improvements are essential to support the growing import
volumes and enhance the efficiency of cargo handling operations. Constructing ports,
terminals, and auxiliary facilities along the NSR will greatly aid in the facilitation of imports.
Investing in infrastructure improvements is essential to handle increasing import volumes and

enhance the efficiency of cargo handling operations.

4.1.3 CABOTAGE EXPORTS

Russia sells cabotage from the Northern Sea Route within its exclusive economic zone and
territorial seas in the Arctic. The Russian Arctic coast is bordered by these waters, extending
from the Bering Strait in the east to the Kara Sea in the west. Russia has legislation that
regulates the cabotage activities of the Northern Sea Route (NSR). Vessels engaged in the
export of cabotage must adhere to Russian laws and regulations, which encompass
environmental protection, crew certifications, safety requirements, and vessel registration.
Permits may be required for vessels operating in the NSR, and there may be associated
expenses for utilizing the route. The NSR may involve the transportation of many commodities,
including manufactured goods, equipment, minerals, natural resources, and agricultural
products, as part of cabotage exports. Various types of cargo may be shipped based on seasonal

circumstances, economic conditions, and market demand. Developing infrastructure, including
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ports, terminals, and navigational aids, is crucial for supporting domestic export businesses
along the NSR. The objective of investing in infrastructure projects is to enhance the efficiency,
safety, and reliability of maritime traffic in the Arctic region. The utilization of cabotage export
via the NSR enhances international commerce by offering an alternate pathway for exporting
Russian commaodities to global markets. The advantages of the Northern Sea Route (NSR) over
conventional shipping routes, such as faster passage times and reduced fuel consumption, may
enhance the competitiveness of Russian products in international markets. The NSR's strategic
significance in global commerce and geopolitical affairs might potentially affect cabotage
exports. The accessibility and attractiveness of the Northern Sea Route (NSR) for Russian
exports are influenced by geopolitical factors such as international collaboration, legal

frameworks, and diplomatic relations.

414 INTRA ARCTIC CABOTAGE

The primary objective of intra-Arctic cabotage is to facilitate domestic transportation inside
Russia's Arctic waterways. Vessels registered in Russia traverse the Northern Sea Route
(NSR), connecting several ports and locations along the country's Arctic shoreline. In Russia's
Arctic regions, intra-Arctic cabotage plays a crucial role in enhancing regional connections and
stimulating economic activity. The NSR provides transportation links for infrastructure
projects, municipalities, and industries along its route. The implementation of intra-Arctic
cabotage is essential for improving regional connections and promoting economic activity in
the Arctic regions of Russia. The NSR facilitates transportation connections for municipalities,
businesses, and infrastructure projects. Intra-arctic cabotage involves the transportation of a
diverse array of cargo, including as manufactured goods, equipment, agricultural products,
minerals, and natural resources. The cargo might potentially be utilized by several industries
in the Arctic area, including mining, construction, energy, and fishing enterprises. Within the
Arctic region, cabotage operations involve the transportation of a diverse range of cargo, such
as manufactured items, machinery, agricultural products, minerals, and natural resources. The
mining, construction, energy, and fishing sectors in the Arctic region may utilize the cargo.
Intra-Arctic cabotage fulfills the fundamental needs of isolated Arctic settlements by delivering
supplies, equipment, and products to them. It ensures the availability of essential resources in
these isolated regions and helps to address logistical challenges. Actions associated with intra-
Arctic cabotage might have an impact on the fragile Arctic ecosystem. Various measures are

employed to mitigate the environmental consequences of marine activities, including pollution
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avoidance, emission reduction, and ecosystem protection. Seasonal variations in ice conditions
along the Northern Sea Route (NSR) can impact intra-Arctic cabotage. While the summer
season generally offers better navigational conditions, the presence of ice during winter can
provide challenges and impact the timing and regularity of marine traffic.

4.1.5 FOREIGH IMPORT

The Northern Sea Route (NSR) is an alternative maritime route that links Europe and Asia.
Various goods from overseas sources, such as Europe, Asia, North America, and other places,
can be imported into the country using the NSR. The Northern Sea Route (NSR) may offer
time savings for some trade routes as compared to traditional maritime routes such as the Suez
Canal or the area around the Cape of Good Hope. The potential benefits of using the Northern
Sea Route (NSR) for transporting foreign products include reduced transit times, which might
be particularly favorable for shipments between Europe and Asia. A wide range of cargo,
including as manufactured goods, consumer items, machinery, equipment, and perishable
commaodities, can be imported from foreign countries via the NSR. Imports can be influenced
by trade agreements, economic factors, and market demand. Foreign boats intending to
navigate through the Northern Sea Route (NSR) may be required to get authorization from
Russian authorities and comply with Russian legislation. This involves adhering to
environmental regulations, safety protocols, and ice-class requirements for vessels operating
in Arctic waters. In order to enable the importation of goods from other countries, it is necessary
to have a well-developed infrastructure along the NSR, which includes ports, terminals,
navigational aids, and support services. Investments in infrastructure development are
necessary to accommodate the increasing marine activity and enhance the efficiency of cargo
handling. Foreign imports through the NSR raise concerns about the potential impact of
heightened marine traffic on the fragile Arctic ecosystem. Adopting sustainable shipping
practices, reducing pollution, and decreasing emissions are effective methods to mitigate the
environmental impact. The strategic significance of the NSR in international commerce and
geopolitical relations may have an effect on foreign imports. Geopolitical factors like as
diplomatic relations, regulatory frameworks, and international collaboration can impact the

accessibility = and  attractiveness of the NSR  for global  commerce.
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4.1.6 FOREIGH EXPORT

The NSR serves as an alternative to traditional maritime routes such as the Suez Canal or the
route around the Cape of Good Hope, connecting Europe and Asia. Exports through the NSR
can originate from any country worldwide, including North America, Europe, Asia, and other
continents. The NSR offers shorter transit times than traditional routes, which can be beneficial
for international exports, particularly for shipments between Europe and Asia. The lengthening
of the navigable season along the Northern Sea Route (NSR) is facilitated by the reduction in
Arctic sea ice, resulting in faster transit times during certain months of the year. A diverse
range of cargo, including manufactured goods, consumer items, machinery, equipment, and
perishable commodities, can be exported from other countries via the NSR. Trade agreements,
economic conditions, and market demand are all factors that might influence the types of
exports. Foreign vessels intending to navigate through the Northern Sea Route (NSR) must get
authorization from Russian authorities and comply with Russian laws and regulations. This
involves complying with environmental regulations, safety protocols, and ice-class
requirements for vessels navigating in Arctic waters. In order to facilitate international exports,
the NSR's infrastructure, which include ports, terminals, navigational aids, and support
services, must be accessible. It is imperative to prioritize infrastructure development to
accommodate the increasing volume of maritime traffic and enhance the efficiency of cargo
processing. The foreign exports passing through the Northern Sea Route (NSR) raise
environmental concerns over the potential impacts of heightened marine traffic on the Arctic
ecosystem. Adopting sustainable shipping practices, reducing pollution, and decreasing
emissions are effective methods to mitigate the environmental impact. The strategic
significance of the NSR in global commerce and geopolitical relationships may have an
influence on foreign exports. Geopolitical factors like as diplomatic relations, regulatory
frameworks, and international collaboration can impact the accessibility and attractiveness of

the NSR for global commerce.

4.2 COMMODITIES

The Northern Sea Route (NSR) connects Europe and Asia by traversing the Arctic waters along

the Russian coastline. This route is utilized for the transportation of many goods because to its
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ability to offer access to Arctic resources, expedited transit times, and reduced fuel

consumption.
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3.2.1 ENERGY RESOURCES

RUSSI IMPORT OIL TO INDIA (YEAR) | INUSD
2018 1221
2019 1460
2020 927
2021 2309
2022 24988
2023 5100000
2024 7900000

Table 4.1 Indias import of Russian oil 2018-2024

Origin of Oil: Russia is one of the world's largest producers of crude oil, with significant
reserves in regions such as Western Siberia, the Urals, and the Russian Arctic. Oil produced in

these regions could be earmarked for export to India.

Transportation via NSR: The oil would be transported from Russian oil fields to Arctic ports

along the NSR, such as Murmansk or Arkhangelsk, where it would be loaded onto tankers.
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Shipping: Tankers carrying the oil would then traverse the NSR, sailing eastward through
Arctic waters toward the Bering Strait. The voyage would continue through the Pacific Ocean,

eventually reaching Indian ports.

Infrastructure and Logistics: Successful oil exports via the NSR would require adequate
infrastructure along the route, including port facilities, navigation aids, icebreakers for ice
management, and support services. Investments in infrastructure would be necessary to ensure

the safe and efficient transportation of oil.

Regulatory and Environmental Considerations: Exporting oil via the NSR would entail
compliance with Russian regulations governing Arctic shipping, as well as international
maritime regulations. Environmental considerations, including the protection of Arctic

ecosystems and mitigation of potential oil spills, would be paramount.

Geopolitical Dynamics: The NSR's strategic significance in global trade and geopolitical
relations may influence oil exports between India and Russia. Geopolitical factors such as
international cooperation, regulatory frameworks, and diplomatic relations could impact the

accessibility and attractiveness of the NSR for oil trade.
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COUNTRY VALUE(IN BILLION)
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GERMANY 56.2
ITALY 29.2
NETHERLANDS 13.2
FRANCE 111
POLAND 10.5
HUNGRY 7.1
SPAIN 3.3
BELGIUM 11

Table 4.2 Russia export Lng to countries

Origin of LNG: LNG originates from natural gas production facilities located in various
regions, including the Arctic. Countries like Russia have significant reserves of natural gas in

their Arctic regions, such as the Yamal Peninsula.

LNG Processing and Liquefaction: Natural gas extracted from Arctic fields is processed and
liquefied at onshore liquefaction plants. These plants cool the natural gas to around -162

degrees Celsius, converting it into LNG for transport.

Loading LNG onto Tankers: Once liquefied, the LNG is loaded onto specialized LNG carriers,
also known as LNG tankers or LNG ships. These vessels are designed to transport LNG at

extremely low temperatures and are equipped with double-walled, insulated tanks.

Transit through the NSR: LNG carriers transit through the NSR, navigating Arctic waters along
the Russian coastline. The NSR offers a shorter route compared to traditional shipping lanes,

such as the Suez Canal, for LNG shipments between the Atlantic and Pacific Oceans.

Ice Management: Ice management is a critical aspect of LNG transport through the NSR,
especially during the Arctic winter when sea ice coverage is extensive. Icebreakers may

accompany LNG carriers to assist in breaking ice and ensuring safe passage.

Destination Ports: LNG carriers transit through the NSR to reach destination ports in Asia,
Europe, or other regions. These ports are equipped with LNG terminals where the LNG is
regasified and distributed for various uses, including power generation, heating, and industrial

processes.

Infrastructure Development: The successful transport of LNG through the NSR requires

adequate infrastructure, including LNG terminals, port facilities, navigation aids, and support
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services. Investments in infrastructure development are necessary to accommodate LNG

shipping activity in the Arctic region.

Regulatory Compliance: LNG transport through the NSR must comply with Russian
regulations governing Arctic shipping, as well as international maritime regulations. Safety
standards, environmental protection measures, and ice-class requirements for vessels are

essential considerations.

Environmental Considerations: LNG transport through the NSR raises environmental concerns
related to the potential impact of increased maritime traffic on the Arctic ecosystem. Measures
to mitigate environmental impact include reducing emissions, preventing pollution, and

implementing sustainable shipping practices.

4.2.2 NON FERROUS METALS AND ORES

Origin of Metals and Ores: Non-ferrous metals and ores are mined and produced in various
regions around the world. These metals and ores could originate from mining operations in
Russia's Arctic region or other Arctic regions, as well as from other countries with mining

activities.

Processing and Preparation: Once mined, the ores are typically processed and refined to extract
the desired non-ferrous metals. This process may involve crushing, grinding, flotation,

smelting, and refining to produce metal concentrates or refined metals ready for transport.

Loading onto Ships: The metal concentrates or refined metals are loaded onto bulk carriers or
container ships at ports located in or near the mining areas. These ships are then prepared to

transit through the NSR to reach their destination markets.

Transit through the NSR: The ships carrying non-ferrous metals and ores would navigate
through the NSR, sailing along the Russian Arctic coastline. The NSR offers a shorter route
between Europe and Asia compared to traditional shipping lanes, potentially reducing transit

times and costs.

Ice Management: Ice management is essential for safe navigation through the NSR, especially
during the Arctic winter when sea ice coverage is extensive. Icebreakers may accompany the

ships to assist in breaking ice and ensuring safe passage.
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Destination Ports: The ships carrying non-ferrous metals and ores would reach their destination
ports, which could be located in various countries around the world. These ports may have
facilities for unloading bulk cargo, handling containers, and storing or processing the metals

and ores.

Infrastructure and Logistics: Successful transportation of non-ferrous metals and ores through
the NSR requires adequate infrastructure, including port facilities, navigation aids, icebreakers,
and support services. Investments in infrastructure development are necessary to accommodate

shipping activities in the Arctic region.

Regulatory Compliance: Transportation of non-ferrous metals and ores through the NSR must
comply with Russian regulations governing Arctic shipping and international maritime

regulations.

Environmental Considerations: Shipping activities through the NSR raise environmental
concerns related to the potential impact of increased maritime traffic on the Arctic ecosystem.
Measures to mitigate environmental impact include reducing emissions, preventing pollution,

and implementing sustainable shipping practices.

4.2.3 COAL

Origin of Coal: Coal is mined in various regions around the world, including Russia's Arctic
region, Siberia, and other Arctic territories. The coal could also originate from other coal-
producing countries with access to the NSR.

Preparation and Loading: Once mined, coal is typically processed and prepared for transport.
This may involve crushing, screening, washing, and blending to produce coal of the desired
quality and size. The processed coal is then loaded onto bulk carriers or specialized coal carriers

at ports located near the mining areas.

Transit through the NSR: The bulk carriers carrying coal would transit through the NSR, sailing
along the Russian Arctic coastline. The NSR offers a potentially shorter route between Europe

and Asia compared to traditional shipping lanes, which could reduce transit times and costs.

Ice Management: Ice management is crucial for safe navigation through the NSR, especially
during the Arctic winter when sea ice coverage is extensive. Icebreakers may accompany the

coal carriers to assist in breaking ice and ensuring safe passage.
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Destination Ports: The coal carriers would reach their destination ports, which could be located
in various countries around the world. These ports may have facilities for unloading bulk cargo,

such as coal terminals equipped with conveyor belts, cranes, and storage yards.

Infrastructure and Logistics: Successful transportation of coal through the NSR requires
adequate infrastructure, including port facilities, navigation aids, icebreakers, and support
services. Investments in infrastructure development are necessary to accommodate shipping

activities in the Arctic region.

Regulatory Compliance: Transportation of coal through the NSR must comply with Russian

regulations governing Arctic shipping and international maritime regulations.

Environmental Considerations: Shipping activities through the NSR raise environmental
concerns related to the potential impact of increased maritime traffic on the Arctic ecosystem.
Measures to mitigate environmental impact include reducing emissions, preventing pollution,

and implementing sustainable shipping practices.
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4.2.4 TIMBER AND WOOD PRODUCTS

Origin of Timber and Wood Products: Timber and wood products are harvested and
processed in various regions around the world, including Russia's boreal forests, Scandinavia,
Canada, and the United States. The timber could be in the form of logs, lumber, plywood,

pulp, paper, or wood pellets.
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Preparation and Loading: Once harvested, timber is processed and prepared for transport.
This may involve cutting, debarking, sawing, planing, and drying to produce lumber of the
desired dimensions and quality. The processed timber and wood products are then loaded
onto cargo ships or barges at ports located near the forested areas.

Transit through the NSR: The cargo ships or barges carrying timber and wood products
would transit through the NSR, sailing along the Russian Arctic coastline. The NSR offers a
potentially shorter route between Europe and Asia compared to traditional shipping lanes,

which could reduce transit times and costs.

Ice Management: Ice management is crucial for safe navigation through the NSR, especially
during the Arctic winter when sea ice coverage is extensive. Icebreakers may accompany the

cargo ships or barges to assist in breaking ice and ensuring safe passage.

Destination Ports: The cargo ships or barges would reach their destination ports, which could
be located in various countries around the world. These ports may have facilities for
unloading bulk cargo, such as timber terminals equipped with cranes, conveyors, and storage

yards.

Infrastructure and Logistics: Successful transportation of timber and wood products through
the NSR requires adequate infrastructure, including port facilities, navigation aids,
icebreakers, and support services. Investments in infrastructure development are necessary to

accommodate shipping activities in the Arctic region.

Regulatory Compliance: Transportation of timber and wood products through the NSR must
comply with Russian regulations governing Arctic shipping and international maritime

regulations.

Environmental Considerations: Shipping activities through the NSR raise environmental
concerns related to the potential impact of increased maritime traffic on the Arctic ecosystem.
Measures to mitigate environmental impact include reducing emissions, preventing pollution,

and implementing sustainable shipping practices.

4.2.5 PASSENGER

Cruise Ships: Cruise ships are one of the primary means of passenger transport through the

NSR. These vessels offer passengers the opportunity to explore the Arctic region's unique
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landscapes, wildlife, and indigenous cultures. Cruise itineraries may include stops at various

ports along the NSR, allowing passengers to disembark and participate in shore excursions.

Expedition Tourism: Expedition tourism involves specialized vessels that cater to
adventurous travelers seeking immersive experiences in remote and pristine environments.
These vessels are equipped with amenities such as Zodiac boats, kayaks, and helicopters to
facilitate exploration of Arctic landscapes, wildlife habitats, and cultural sites.

Research Expeditions: Research vessels occasionally transport scientists, researchers, and
educators through the NSR to conduct scientific studies, environmental monitoring, and
educational programs in the Arctic region. These expeditions contribute to our understanding

of Arctic ecosystems, climate change, and indigenous cultures.

Icebreaker Expeditions: Icebreaker vessels offer passengers the opportunity to experience
Acrctic icebreaking operations firsthand. These expeditions provide a unique and adventurous
journey through ice-covered waters, allowing passengers to witness the capabilities of

icebreaking technology and explore remote Arctic regions inaccessible to traditional vessels.

Challenges: Passenger transport through the NSR faces several challenges, including
navigating through ice-infested waters, unpredictable weather conditions, limited
infrastructure, and safety considerations. Ice management is essential for ensuring safe

passage, and icebreaker assistance may be required in certain areas.

Infrastructure: Developing infrastructure along the NSR to support passenger transport is
essential for ensuring the safety, comfort, and accessibility of Arctic travel. This includes the
construction of passenger terminals, port facilities, navigation aids, and emergency response

capabilities.

Regulatory Compliance: Passenger transport through the NSR must comply with Russian
regulations governing Arctic shipping, as well as international maritime regulations. Safety
standards, environmental protection measures, and emergency preparedness are essential

considerations for passenger vessels operating in the Arctic region.

Environmental Considerations: Passenger transport through the NSR raises environmental
concerns related to the potential impact of increased maritime traffic on the Arctic ecosystem.
Measures to mitigate environmental impact include reducing emissions, preventing pollution,

and implementing sustainable tourism practices.
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CHAPTER 5

CONCLUSION ,FINDINGS AND SUGGESTIONS
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CONCLUSION

The collaboration between India and Russia on the Northern Sea Route (NSR) marks a pivotal
juncture in their strategic partnership, promising substantial benefits in economic, geopolitical,
and environmental spheres. Economically, the NSR offers India a transformative opportunity
to diversify its trade routes, providing a shorter and potentially more cost-effective passage to
European markets. This could significantly enhance India's global trade competitiveness and
catalyze economic growth. Meanwhile, for Russia, the collaboration presents a chance to
capitalize on its Arctic resources and infrastructure, boosting economic development in the
region and reinforcing its position as a key player in Arctic affairs.Geopolitically, the India-
Russia partnership on the NSR signals a deepening of ties between the two nations and
underscores their shared interests in navigating the changing geopolitical landscape of the
Arctic. By collaborating on Arctic navigation, India and Russia strengthen their strategic
alignment and assert their presence in a region of increasing importance on the global stage.
Moreover, their partnership challenges traditional power dynamics and fosters a multipolar
approach to Arctic governance, promoting stability and cooperation in the region.Furthermore,
the collaboration on the NSR presents opportunities for both nations to address environmental
concerns and promote sustainable practices in the Arctic. As melting ice caps open up new
shipping routes, India and Russia have the chance to pioneer eco-friendly technologies and
minimize the environmental impact of increased maritime activity in the region. By prioritizing
sustainability, they can set a positive example for responsible Arctic exploration and
development, contributing to global efforts to combat climate change. the India-Russia
collaboration on the NSR represents a convergence of economic, geopolitical, and
environmental interests, with the potential to reshape global trade dynamics and Arctic
governance. As both nations navigate through the challenges and opportunities of Arctic
navigation, they stand to reap substantial benefits while also setting a precedent for

international cooperation and responsible stewardship of the Arctic environment.
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FINDINGS
Economic Opportunities:
1.The NSR offers reduced shipping times and costs between Asia and Europe.

2.Potential for increased trade volumes, economic growth, and market access for India and

Russia.

3.Investment in NSR infrastructure can stimulate job creation and regional development

along the Arctic coastline.
Geopolitical Implications:

1.Collaboration strengthens India and Russia's presence in the Arctic, challenging traditional

power dynamics.
2.Advocates for a multipolar world order, fostering stability and cooperation in the region.

3.Counters potential tensions and conflicts by promoting strategic alignment between the two

nations.
Deepening Bilateral Relations:
1.Joint initiatives on the NSR enhance trust and cooperation between India and Russia.

2.Collaboration extends beyond economic interests to encompass broader strategic

objectives.

3.Strengthens the foundation for further collaboration in various sectors, enhancing mutual

benefits and shared prosperity.

Environmental Concerns:

1.Increased shipping activity raises concerns about environmental degradation and pollution.
2.Threats to fragile Arctic ecosystems necessitate prioritizing sustainability.

3.Investment in eco-friendly technologies and stringent environmental regulations are

essential to mitigate adverse impacts.

Technological Innovation:
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1.Both nations invest in research and development of icebreaking vessels, navigational aids,

and environmental monitoring systems.

2.Technological advancements ensure safe, efficient, and environmentally responsible

navigation in the Arctic region.

3.Critical for realizing the full potential of Arctic exploration and bilateral partnership while

minimizing environmental impacts.

72




SUGGESTIONS

1.Infrastructure Investment: India and Russia could jointly invest in infrastructure
development along the Northern Sea Route (NSR), including ports, terminals, and

navigational aids, to enhance connectivity and facilitate smoother maritime operations.

2.Research and Development Collaboration: Collaborate on research and development
projects focused on enhancing icebreaking technologies, vessel design, and environmental
monitoring systems tailored for Arctic conditions, ensuring safe and sustainable navigation
along the NSR.

3.Trade Promotion: Work together to promote the NSR as a viable alternative for Indo-
Russian trade and as a gateway to European markets, facilitating bilateral trade and economic
growth for both nations.

4.Environmental Protection: Establish joint initiatives to mitigate the environmental impact
of increased shipping activity along the NSR, such as implementing eco-friendly shipping

practices, conducting environmental impact assessments, and conserving Arctic ecosystems.

5.Policy Coordination: Coordinate policies and regulations related to Arctic navigation to
ensure alignment between India and Russia, fostering a conducive environment for bilateral

cooperation and investment in the region.

6.Capacity Building: Collaborate on capacity-building programs and knowledge exchange
initiatives to enhance the skills and expertise of maritime professionals, researchers, and

policymakers from both countries in Arctic navigation and management.

7.Multilateral Engagement: Engage with other Arctic stakeholders, including Arctic Council
members and observer states, to advocate for inclusive and cooperative governance of the

Arctic region, promoting stability, sustainability, and peaceful cooperation along the NSR.

8.Cultural Exchange: Foster cultural exchange programs and people-to-people contacts
between India and Russia to deepen mutual understanding and strengthen the bonds of
friendship between the two nations, laying the groundwork for enhanced cooperation in

various fields, including Arctic exploration and development
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