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Abstract

Russian resource developers operating in remote parts of the Arctic have demonstrated over the
past several years that it is feasible to extract natural resources throughout the year, and ship large
quantities of raw materials with regular intervals from the Arctic to international markets; this
despite very difficult operational conditions in the Arctic during both winter and spring. Several
resource extraction projects are currently being implemented or planned. This study examines how
the extractive companies have built up enhanced supply chain resilience and transport reliability to
mitigate common Arctic risks. The companies have taken control over supply chains and adopted
several precautionary and innovative infrastructure and logistics measures designed to prevent or
mitigate disruption to these supply chains. Preferred logistical solutions for all of these extraction
projects have developed into large package deals, where long-term production and transport of
commodities, icebreaking services, and state support are all included. Western sanctions on Russia
as a result of the war in Ukraine, will slow down the pace of future Russian projects in the Arctic,
at least in the short to medium-term, but the sanctions are likely to increase the future significance
of export terminals on the NSR, as the preferred departure points for Russian Arctic commodities
on their way to selective market destinations.
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1 Introduction

Shipping in the Arctic is largely driven by natural resource extraction. Whether in
the Russian Arctic or the Canadian Arctic, it is resource extraction that generates the
most voyages and the largest share of total tonnage,! while transits, minimal in the
Canadian Arctic and modest along the NSR, remains confronted with major logis-
tical constraints bearing on liner shipping, notably just-in-time logistics.? Thus, the
expansion of shipping in the Arctic at present largely rests on efficient coordination
between resource extractive companies and their shipping component, and the need
to adapt supply chain management strategies and logistical solutions that compen-
sate for the high operational risks in the Arctic environment to make their operations
more reliable, safer, and resilient. However, as pointed out by Sauer and Seuring,?
limited research has been done on supply chain management for the extractive
industries and this applies in particular to extractive projects in the Arctic region.*
The complexity of commercial shipping and logistical operations in Arctic waters
is well-documented in the literature.” Few papers, however, tackle the ways supply
chain management or logistical management developed in Arctic transportation. A
few exceptions can be found in Harwood (1961),%5 Gunnarsson (2013),” Tsvetkova
(2016),8 Weigell et al (2020),° Sergeev et al (2021),!° and Taarup-Esbense and Gud-
mestad (2022).!! These studies underline the fact that the critical difficulties spe-
cific to Arctic transportation and logistics force companies to better coordinate and
manage logistics and, crucially, control and plan, in order to mitigate Arctic haz-
ards. Interestingly, there is very little in the literature about the concept of supply
chain control, but some exceptions are Tsay (1995),!? Lau et al (2005),!*> Sarimveis
et al (2008),'* and Makris et al (2011)."> Also, there appears to be a need for more
focus on the network aspects of supply chain strategies, rather than the current
focus on manufacturing aspects. As shown by Basnet and Seuring (2014),!¢ research
has focused on strategy goals, such as agility, flexibility, responsiveness, and cost-
efficiency rather than supply chain design configurations and the trade-offs inherent
to these configurations, in order to take into account specific market constraints.
The severe challenges of year-round operations in the Arctic adds several addi-
tional risk factors to supply chains (Figure 1) compared to similar industrial oper-
ations in more southernly locations.!” Zsidisin and Henke (2019)!® showed that
supply chain risks can affect the flow of products, resources, finances, and informa-
tion, and therefore greatly impact operations and production. According to Hopkin
(2018),' to compensate for higher operational risk, organizations working in the
Arctic can utilize various technological and organizational advances designed to
reduce or mitigate the impacts of common Arctic risks. This can be done by creating
preventive and protective barriers to deal with supply chain risks, and as shown by
Hollnagel et al. (2015)?° and Taarup-Esbensen (2020)?! develop adaptive capacity
to foresee changes in the operational environment. Such an approach can lead to
supply-driven innovations and promote supply chain strategies to enhance reliability
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Figure 1. Schematic diagram highlighting additional risks (R) in the Arctic compared to similar
operations elsewhere.

Source: DNV GL.

and counteract higher operational risks. But there must also be financial justification
for adopting more costly solutions, such as constructing high ice-class vessels with
a high degree of winterization to transport Arctic commodities. Therefore, only the
most profitable businesses and operations can afford the costliest risk mitigation
measures.

Increasingly, Russian resource extractive companies in the high Arctic are relying
on maritime logistics to bring their commodities out of the Arctic and to inter-
national markets. The companies operate year-round and regularly transport their
commodities out of the Arctic despite very challenging operational conditions. This
development is strongly supported by the Russian government. Here, the Northern
Sea Route (NSR) plays a central role as a vital transport corridor. For the indepen-
dent LNG company Novatek, which currently contributes the lion share of cargo
volume transported on the NSR, there was also no alternative solution, as the state-
owned Gazprom has a monopoly on Russian gas exports by pipeline.

The key question is how have the resource extractive companies achieved this? How
has Russia developed supply chain resilience in the Arctic and transport reliability?
Which supply chain policies and strategies have been promoted and implemented to
make this possible? And more recently, how will Russian Arctic resource development
be affected by Western sanctions on Russia, following the Russian invasion in Ukraine?
The article attempts to answer these questions. The article does not focus on the envi-
ronmental impacts of the extractive industries on the Arctic environment.

The article is structured in such a way that Section 2 describes the methodology;
Section 3 concerns the export of commodities on the NSR; and Section 4 addresses
the concept of supply chain control and why resource extractive companies in the
Arctic opt to take control of their whole supply chains. Section 5 provides anal-
yses of ten supply chain solutions implemented in the Russian Arctic to improve
supply chain resilience and transport reliability. Section 6 discusses intermodal
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sea-land transport connections in the Russian Arctic; Section 7 the impact of recent
Western sanctions on Russia’s Arctic projects; and Section 8 the future importance
of Russia’s Arctic export terminals. Section 9 presents the main conclusion.

2 Methodology

Area of study. The area of study is the Northern Sea Route (NSR).The NSR is defined
by Russian law as the Water Area along the northern coast of Russia,?? extending
from the meridian of Cape Zhelaniya and along the east coast of the Novaya Zemlya
Archipelago (the entrance to the Kara Sea), to the Line of Maritime Demarcation
between Russia and the USA and Cape Dezhnev in the Bering Strait. The distance
west to east is ca. 5,600 kilometres. The NSR Water Area extends to 200 nautical
miles from the coast and includes Russian internal waters, the territorial sea, the
contiguous zone, and the exclusive economic zone.

Theoretical framework. The theoretical framework of the study is based on the prin-
ciples of supply chain management and logistics. The study is in particular guided by
the work of Hopkin?® on how organizations can implement both technological and
organizational measures to prevent or mitigate supply chain risks, and if hazards do
occur, have in place protective measures that will minimize unwanted consequences.
Technical solutions are shown to be most important early on to prevent hazards,
and risk management capabilities and resource coordination become increasingly
important in the longer-term to mitigate any negative consequences. Identifying the
right balance between introducing new technology and effective risk management
makes the overall system more resilient.

Data sources and method of analysis. The empirical data for the years 2016-2021
came from the Centre for High North Logistics’ (CHNL) NSR Shipping Database
managed by CHNL’s Information Office in Murmansk, based on analysed Auto-
matic Identification System (AIS) data provided by the Canadian satellite company
exactEarth. All vessels officially registered as working on the NSR each year by the
Northern Sea Route Administration (NSRA) in Moscow, were analysed and the
details of their voyages recorded. In addition to academic literature, internet sources
were used to further clarify the nature of various shipping activities and events from
ship company websites, maritime newsletters, trade journals, and press releases.

3 Increased export of Arctic commodities by shipping in 2016-2021

Over the past several years, Russia’s main focus has been to escalate the develop-
ment of its vast energy and mineral resource base in its Arctic zone and ship the raw
materials year-round along the NSR, first west to Europe and then increasingly east-
ward to the Asian market. Shipments of LNG, crude oil, gas condensate, and non-
ferrous ores and metals from within the NSR increased rapidly during 2016-2021
(Figure 2), as did total cargo volumes on the NSR (Figure 3). In 2016 shipments with
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Figure 2. Year-round shipments of commodities from the NSR in 2016-2021. LNG is shipped
from the Yamal LNG plant at Sabetta; crude oil from the Arctic Gate terminal at Novy Port oil
field; gas condensate from both Sabetta and Dudinka (only 6—9 shipments from Dudinka per
year); and non-ferrous ore and metals from Dudinka.

Source: CHNL’s NSR Shipping Database.
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Figure 3. Total cargo volumes transported on the NSR per year between 1933-2021.

Source: Northern Sea Route Administration.
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commodities for export on the NSR were 211, which increased to 563—609 shipments
per year during 2019-2021 or on average 1.54-1.67 shipments per day. Several new
projects were under development or in the planning stages. Never before has the high
Arctic seen an industrial expansion of this magnitude. Most of the projects and con-
struction of new maritime infrastructure are in the western part of the NSR in the Ob
Bay (Figure 4), but some were already planned in the eastern part (Figure 5). Before,
all exports of Russian gas to Europe, as well as some oil exports, flowed through a
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Figure 4. Current and planned maritime infrastructure projects in the western part of the NSR
until 2030.

Source: Atomflot.

26



Supply Chain Control and Strategies to Reduce Operational Risk

I Tiksi

\I} Naiba Terminal Pevek
Nagleynyn
Terminal

Figure 5. Current and planned maritime infrastructure projects in the eastern part of the NSR
until 2030.

Source: Atomflot.

network of pipelines from fields in Western Siberia and the Yamal-Nanets region.?
The main exception is shipment of oil from both the Varandey terminal (started pro-
duction in 2008) and Prirazlomnaya offshore platform (started production in 2014)
in the Pechora Sea, both just outside the western border of the NSR.?

This policy shift in Russia to convert Arctic gas to LNG, and to ship both oil and
LNG from Arctic terminals, rather than by pipelines to Europe, provided Russia with
increased transport flexibility to ship the commodities to other destinations based
on medium to long-term market needs. For Russia these preferred market loca-
tions being East and South Asia, including countries in Africa and Latin America.?¢
Russia’s increased focus on the Asian market became apparent after Russia was
first sanctioned by the West after Russia’s annexation of Crimea in 2014. The new
emphasis on the Asian market also coincides with high demand for natural resources
in Asia, and an ongoing reduction of sea ice coverage and thickness along the NSR,?’
which has improved navigability, particularly during the summer-autumn navi-
gational season.?® For Russia, maritime transport will, more than other modes of
transport, increase the Russian presence in the Arctic and in the increasingly more
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navigable Arctic Ocean, which is considered strategically important to Russia in
terms of national security and in servicing and maintaining security/military bases
in the Arctic region.?

4 Supply chain control on the NSR

4.1 Supply chain control by resource developers

Lack of any preexisting infrastructure in the remote Russian Arctic, forces Russian
energy and mineral resource companies to first construct their own basic support
infrastructure in the Arctic. This can include everything from supplying electrical
power, construction of temporary housing for workers, developing communication
systems, to building transportation infrastructure. This is in addition to field explo-
ration and research, development of extractive fields, and power plant construc-
tion. All construction materials, equipment and supplies need to be brought in from
outside sources. For transport the companies are dependent on the NSR, which
is ice-covered for up to seven months of the year,’® as the only viable transport
route, both regarding supplies to the Arctic and transport of commodities out of
the Arctic. Russia’s largest energy and mineral resource companies are all involved
in Arctic projects, both Russian state-owned companies (Gazprom, Rosneft, and
Rosatom) as well as independent or privately owned Russian companies (Nornickel
and Novatek; and Lukoil operating on the coast of the Pechora Sea). Russian com-
panies are majority shareholders in all the projects and in charge of all project oper-
ations, but several foreign engineering, energy and shipping companies have been
hired on short-term contracts during the past several years.>!

Russian companies are heavily invested in their Arctic projects and need to be cer-
tain that all components of the supply chain function accordingly. They are gaining
valuable experience in managing supply chains in the remote Arctic under very chal-
lenging operational conditions, and this experience will become increasingly import-
ant as they expand their resource base with additional extractive fields and plan
other Arctic projects. As a result, essentially all aspects of Russian resource devel-
opers’ operations, from resource extraction and production, to transport and cus-
tomers’ deliveries, are managed by the companies themselves and their subsidiaries.
They have simplified the supply chain and taken control over all its key components.

4.2 Government’s political, legal and financial support

This control approach has also been adopted by the Russian government. Both
central and regional governments strongly support the extractive industries in the
Russian Arctic. To keep control of all infrastructure development, the government, in
December 2018, made the powerful state-owned Rosatom the NSR’s infrastructure
operator, in control of all Arctic infrastructure investments and traffic development
on the NSR.?? Rosatom is also the provider of essential nuclear icebreaking services
on the NSR, through its subsidiary Atomflot. A year before, or in December 2017,
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the government had enacted a law (amendments to the federal shipping code) that
only allows Russian flag vessels to transport Russian hydrocarbon resources (e.g.
LNG, gas condensate, crude oil, and coal) within the borders of the NSR.?* This law
came into force on February 1, 2018. Then came the government requirement that
ships transporting hydrocarbons on the NSR should be built by Russian shipyards.
These requirements are meant to strengthen the future role of the Russian shipping
industry and domestic shipping companies operating in Arctic waters. Though for-
eign-flagged and foreign built vessels on long-term contracts signed before this date
(i.e. carriers for Yamal LNG) were excluded from these requirements, this sets the
tone for Russia’s increasing control of future shipping on the NSR involving its nat-
ural resources - to ‘give priority rights to users of domestic products’ according to
the Russian Ministry of Industry and Trade.

Important political support came in December 2019 with the “Northern Sea
Route Infrastructure Development Plan to 2035”.3* The first stage of the plan is to
accelerate developments in the western part of the NSR between 2019-2024. The
main goal here is to increase cargo throughput to 80 million tons in 2024 in line
with the President Putin’s May decree of 2018. The second stage is the organization
of year-round navigation during 2025-2030 through the eastern part of the NSR to
the Russian Far East and NE Asia. The third and final stage of the plan is the orga-
nization of a competitive national and international transport corridor via the NSR
during 2030-2035. A massive development of natural resources is needed for Russia
to meet these ambitious targets.

Financial support by the state government for infrastructure development came
in early 2020 in the form of large tax preferences or tax exemptions to act as a stim-
ulus for new investments in resource extraction projects, infrastructure development
and shipments on the NSR. The new legislation (Federal Law No. 193-F3 On State
Support of Entrepreneurial Activity in the Arctic Zone of Russian Federation, July
2020) which applies until the end of 2035, provides a zero tax on production for the
first 10 years for new energy and mineral extraction projects (12 years in the east
Arctic). This also applies to infrastructure projects such as construction of seaports
and industrial projects such as petrochemical plants. For offshore projects, a 5% pro-
duction tax is required for the first 15 years of new projects. VAT tax on the export
of commodities and for icebreaker services has also been eliminated for the first
ten years. Direct governmental support is offered to companies generating the big-
gest economic impact in the area. Though the Russian government is encouraging
foreign companies and banks to invest in Russian Arctic natural resource projects
and transport infrastructure as minority stakeholders (commonly 10-20% for each
foreign investor), the same does not apply to actual operations, which should only
be in the hands of Russian companies, state-owned or independent. The Russian
government has therefore a stronghold on future infrastructure and industrial devel-
opment, including transportation through its regulatory framework and powerful
state-owned companies.
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To strengthen Russian control of shipping on the NSR, a new automated traffic
and monitoring system (Unified Platform for Digital Services on the NSR) was
installed at the headquarters of Atomflot in Murmansk during 2019-2020, with
further developments in 2021-2022. The control center will use satellite moni-
toring systems to monitor the marine environment and shipping activities along
the NSR. The center’s stated main task is to reenforce official navigational rules,
provide up-to-date information on sea-ice conditions and local weather; deter-
mine vessels’ optimal routes; detect operational irregularities; and provide navi-
gational warnings and emergency assistance. The control center plans to collect
various ship operational data directly from the ships’ onboard information and
sensor systems, including actual ice thickness and ice pressure measurements, and
have excess to the ships’ onboard cameras. This last point could be a sensitive issue
for non-Russian vessels. Also, an important prerequisite for the center’s future
significance is improved communication and sea ice prediction systems (satellite
networks) along the NSR.

5 Supply chain strategies on the NSR

To build up new maritime infrastructure along the NSR, Russian extractive com-
panies have adopted common supply chain strategies to manage higher operational
risks, and ensure more reliable supply chains for their production and the transport
of commodities. Ten preventive and protective supply chain measures and maritime
infrastructure initiatives used in the Russian Arctic are analyzed below, including
their overall significance for future Arctic natural resource development.

5.1 Large supply and service hubs

Dedicated supply and service hubs are essential for industrial and infrastructure
development in the Arctic.* Large resource extraction projects and terminal projects
in the Arctic require large quantities of construction materials, machinery, equip-
ment and supplies. All these elements need to be shipped to the Arctic from supply
and service hubs. The hubs also provide critical facilities and services for Arctic
operations, including: construction yards, dry-docks and repair facilities; storage
facilities and warehouses; and a base for tugs, research vessels and icebreakers. To
be most effective in providing services to Arctic projects, the hubs should also be
situated in the high latitudes close to project sites, operate year-round, and provide
deep-water access for larger ships, preferably in completely ice-free waters. Both
Murmansk and Arkhangelsk serve as such hubs (Figure 6) for extractive projects in
the Russian Arctic.’® Murmansk, however, is highly militarized area, which makes
the port area sensitive to shipping by foreign vessels, and complicates foreign infra-
structure investment. Arkhangelsk lacks a deep-water port, and the Northern Dvina
River and the southern part of the White Sea freeze over during the winter-spring
season, requiring icebreaker assistance.
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Figure 6. Number of voyages between the NSR and the ports of Arkhangelsk and Murmansk in
2016-2021.

Source: CHNL’s NSR Shipping Database.

5.2 Gravity-based structures and other large floatable concrete structures
Floatable structures such as ice-reinforced concrete gravity-based structures (GBS)?’
and modular caissons?® are likely to become increasingly important for maritime and
industrial development in the Arctic. GBS structures could provide the foundation
for various resource extractive and industrial activities, including near-shore power
generation, energy and ore processing plants, as well as various marine structures
for harbor and terminal construction.?® Prefabricated LNG modules for LNG lig-
uefaction units and other industrial units, can then be reassembled onto the float-
able GBS foundations at large construction yards at some near-Arctic location (i.e.,
Murmansk), and then towed by several powerful tugboats to a desired location in
the Arctic. This will avoid individual shipments and onsite module reassemblies in
the Arctic. The use of such structures could reduce the capital cost and minimize
the projects’ environmental footprint in the Arctic.*’ This partly explains the pro-
jected $6 billion lower project cost for the much more compact Arctic LNG-2 plant,
made-up of 42 modules to be constructed on three GBS foundations, compared to
the Yamal LNG plant, which was constructed on land from 142 modules. Research
has also shown that the construction and operational costs of floating ports is com-
monly less than land-based ports.* The GBS with industrial units are secured to the
seabed by their own weight and ballasting, after previous dredging and preparation
of the seabed. First, detailed bathometric surveys and measurements of the geotech-
nical characteristics of the underlaying permafrost sediments are required, as the
bearing strength of the underlying seabed can vary.
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5.3 Large-scale dredging operations

Large-scale dredging is a precondition for resource development in most parts of the
Russian Arctic. Arctic coastal shelves, river bays and estuaries generally have shallow
waters, requiring extensive and continuous dredging of alluvial sediments to allow
larger cargo vessels to navigate safely.*? The average water depth of the Ob Bay is
10-12 meters, and in some parts, it is only 2—3 meters. The sediments also become
frozen (permafrost), and special vessels first have to cut the sediments into smaller
pieces, whereupon a fleet of large dredgers remove the sediments, to be dumped
back into the Bay at predetermined locations away from shipping lanes. This fleet
of dredgers and support vessels has mainly been provided by companies from the
Netherlands, Belgium and Luxembourg. Also, due to the transport of large amounts
of alluvial sediments during the spring thaw within the watersheds of the Ob and
Irtysh Rivers (as well as other Siberian rivers), dredging becomes a yearly challenge,
and these costs have to be taken into account during the operational life of Arctic
extractive projects. However, several resource extractive projects can benefit from
the same dredging work since vessels from different projects use the main shipping
channel in the Bay. It is also likely that future Arctic terminals will be located off-
shore at greater water depths to minimize the need for extensive and costly dredging
of near coastal and river sediments.

5.4 Project-specific designs for Arctic export terminals

New export terminals are not currently under construction at any of the existing
Arctic ports belonging to small coastal communities along the NSR. These com-
munity ports have not been maintained since the Soviet Era and all are in desperate
need of upgrades and modernization.** But the main reason that these ports remain
in disuse is that the export terminals need to be as close as feasible to the extractive
fields and be able to provide the necessary natural conditions and water depths for
safe navigation and loading of large shuttle carriers. Subsequently, the structural
design of new export terminals and their fleet of shuttle carriers is now taking place
at the same time for each Arctic project. This has the potential to optimize safety and
efficiency, and minimize the environmental impacts of cargo loading, based on the
environmental and operational conditions of a particular extraction project. Export
terminals also need to be designed to withstand high ice-loads from pressurized and
drifting ice,* and terminal foundations need to be strengthened and stabilized due
to ongoing permafrost degradation.*

5.5 Shipments of commodities on project-specific high ice class shuttles

One of the key precautionary measures in the Russian Arctic is the use of power-
ful custom built, Arc7 double-acting (DAS) icebreaking cargo carriers with several
Azipod units providing increased maneuverability in icy Arctic waters. Uncertainty
of ice predictions* and common interannual variability of sea ice coverage in the

32



Supply Chain Control and Strategies to Reduce Operational Risk

Arctic?” calls for high ice class vessels in year-round operations. High ice class cargo
carriers can better accommodate frequent departure and arrival schedules at Arctic
loading terminals. This is particularly important during the winter-spring season and
to avoid vessels becoming stuck in ice.*® Consistency and reliability is essential when
delivering large volumes of commodities with frequent and regular intervals. The
carriers are designed to navigate through ice as thick as 2 meters without icebreaker
assistance and operate at temperatures as low as -50°C. All are built according to the
Polar Code requirements for operation under heavy ice conditions.* This is done
by designing and building the vessels based on the likely risks the vessels might
encounter within a given Arctic area. These structural features make the vessels
2-3 times more expensive to build compared to conventional vessels of similar size
and type, and fuel costs are up to 150% higher given the additional engine power and
the increased weight of the ice-reinforced hull.>® Another important consideration
in selecting the ice class of Arctic cargo carriers, which will be in service for at least
20 years, is that Russian resource companies plan to transport the majority of com-
modities from the Ob Bay and elsewhere along the NSR to the NE Asian market.
Today most of the cargo is shipped westwards to the European market.>! Sailing
eastwards from the Ob Bay along the whole length of the NSR in the winter-spring
season will require high ice class vessels. Russia expects that the eastern route to
NE Asia will be open for regular year-round traffic during the second half of this
decade.>?

5.6 Vessels assisted by powerful icebreakers

The impressive icebreaking capabilities of the Arc7 carriers in the Russian Arctic
allows them to make most of their voyages during the 7-month long winter-spring
season (December-June) without the assistance of nuclear icebreakers. Despite this
fact, resource developers operating in the Russian Arctic have all made long-term
contracts with the nuclear icebreaker operator Atomflot to assist the Arc7 cargo
vessels.”®> The Russian government drafted a legislative amendment to a previous
bill in late 2020 requiring resource developers to make such long-term icebreaker
agreements.’® This support from icebreakers is intended to guarantee uninterrupted
operations during the winter-spring season in heavy ice conditions (e.g., in pressur-
ized and hummocky ice). The powerful nuclear icebreakers have superior maneu-
verability compared to the larger and longer LNG carriers and oil tankers, and are
better suited to break through thick ice ridges and find the best sailing tracks for the
cargo carriers in heavy ice conditions. This is important within the Russian coastal
seas and in the shallow waters of the Ob Bay and Yenisei River, where draught limita-
tions are a major concern and deviating too much from recently charted navigational
routes can be very dangerous. Escorting much larger LNG carriers is an important
safety precaution. The icebreakers are also the most significant support unit for any
vessel in distress and to provide emergency services and initial response to accidents
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or oil spills.”® With regular year-round shipments eastwards from the Ob Bay along
the NSR to NE Asia, icebreaker support will be needed during the winter-spring
season. Russia is also constructing a fleet of multi-purpose search & rescue (SAR)
vessels to be placed in the ports and terminals along Russia’s Arctic coastline.’®

5.7 Resource developers establishing own shipping companies

Russian resource developers are establishing their own shipping and logistics compa-
nies to operate their new fleet of vessels to transport commodities out of the remote
Arctic.’” As mentioned before, this is in response to new regulations that only allow
transport of hydrocarbons on the NSR on Russian owned and Russian built vessels.
Nonetheless, resource developers state that establishing their own shipping com-
panies provides added transport stability and promotes optimization of transport
and logistics. Only Novatek’s Yamal LNG relies on transport by international ship-
ping companies on the NSR (Dynagas, Teekay Shipping, and Mitsui O.S.K. Lines)
on long-term charter contracts, together with one vessel owned and operated by
the Russian Sovcomflot.?® Russian resource developers do not face any restrictions
on partnerships with international shipping companies to transport commodities
outside the borders of the NSR, or to transport commodities to final market loca-
tions. Novatek has already established a joint company with COSCO Shipping to
transport commodities to the Asian market from a planned transshipment hub on
Kamchatka.>

5.8 Vessels built by domestic shipyards

Russia has the stated goal to strengthen its domestic shipping and shipbuilding
industry, which has been in a major slump since before of the fall of the Soviet
Union.® The new Zvezda Shipbuilding Complex near the city of Vladivostok in the
Russian Far East has been designated as Russia’s main shipyard for future Arctic
vessels. Zvezda is managed and largely funded by the Russian state-owned oil com-
pany Rosneft. All Russian high ice class cargo carriers for use on the NSR will be
built at the Zvezda Shipyard. This is a purely political decision, which will without
doubt lengthen the delivery time of critical Arctic shuttles and have, at least in the
short-term, a negative impact on Russian Arctic resource development. But Russia
is hoping that in the medium to long-term this will reactivate Russian domestic ship-
building and boost Russian presence in its Arctic region. For Russia, high ice class
LNG carriers with a membrane storage system, which is technically the most com-
plicated aspect of shipbuilding, will in particular be troublesome. Zvezda obtained
an international license in July 2020 and became the only Russian shipyard licensed
to build such LNG carriers.®! To make this task easier or even possible, Zvezda made
an agreement with South Korea’s Samsung Heavy Industries (SHI) to design and
help in the construction of high ice class LNG carriers with membrane storage sys-
tems for the Arctic LNG-2 project in the Ob Bay.®?
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5.9 Transshipment terminals operated by resource developers

Resource developers (or their subsidiaries), manage their own transshipment termi-
nals and the reloading to conventional vessels. The Russian oil and LNG compa-
nies opt for transshipment of their commodities to conventional vessels at ice-free
locations outside the borders of the NSR, but within Russia (i.e., in the Kola Bay
near Murmansk and on Kamchatka Peninsula). This is to avoid sailing high ice class
vessels all the way to final market destinations. Shorter sailing distance optimizes the
use of the Arc7 shuttles by increasing the yearly number of shipments from the Arctic
and therefore reduces the number of expensive shuttles which are needed for each
extraction project.®® This is relevant because the offloading and reloading of oil and
LNG from a vessel normally only takes a day or two. So far, transshipment of crude
oil and LNG has only been ship-to-ship, but more sophisticated floating reloading
and storage platforms are being planned, in particular for LNG.% Transshipment of
other types of commodities from within the NSR, such as coal and iron ore from high
ice-class to conventional dry bulk carriers, is a much more time-consuming operation
and therefore impractical. Such vessels will need to sail from the Arctic all the way to
faraway market locations. To reduce the cost of dry bulk vessels a lower ice-class has
been suggested by some developers (e.g., Arc5) which would then require extensive
and costly icebreaker support during the long winter-spring season.

5.10 Long-term delivery contracts for commodities

Russian Arctic resource developers are making long-term delivery contracts to cus-
tomers for the majority of their output volumes. This allows the companies to better
weather short-term drops in commodity prices and fluctuations on the freight mar-
ket with pricing formulas aligned with international oil and gas benchmarks.% Their
long-term customers are mainly foreign investors who co-finance Russian resource
extraction projects.

6 Intermodal sea-land transport connections in the Russian Arctic

Maritime transport of commodities from the Arctic is also dependent on other modes
of transportation. The distance from extractive fields to export terminals can be from
tens to even hundreds of kilometers. The raw material needs to be brought from the
extractive fields to the export terminals for further processing (i.e. liquefaction of
gas to LNG) and for export. For oil and gas this transport is by pipelines, but for
coal and ores the transport needs to be by roads, railways, or inland waterways. Such
other transport links are vital for maritime transport of Arctic resources. In general,
the availability of different modes of transport optimizes the overall effectiveness of
the whole transport system and its economic viability.® Both east-west and north-
south transport connections will make the NSR transport system more effective for
the transport of commodities.
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There are rail and road connections between the larger cities in Northwest Russia,
but this infrastructure does not currently exist in the Russian Arctic along the NSR.
For a long time Russia has been planning to improve the railway system and connect
the industrial complexes of the Urals and Western Siberian region with maritime
transport on the NSR.% So far, these plans have not materialized. However, there is
one part of this overall system that is more likely to be developed, the Bovanenkovo-
Sabetta Railway®® on the Yamal Peninsula, which will connect the port of Sabetta
to the railway system further south and promote the transport of hydrocarbons and
other types of cargo from different sources to the port.

The only existing large-scale ore mining operation in the Russian Arctic along the
NSR is at Norilsk, with transport by railway to the export terminal at the port of
Dudinka.” The extraction of coal from the Syradasaysky field on the Taimyr Penin-
sula is planned with road transport to an export terminal (Severnaya Zvezda) on the
northwest Taimyr coast.”

Due to the current lack of rail and road connections along the NSR, inland water-
ways provide the only transport connections to the hinterland. Several large Siberian
rivers flow north into the Arctic Ocean and act as major transport connections
from the interior of Siberia to the Arctic coast and to the NSR, potentially unlock-
ing the large resource potential of Siberia. The Siberian rivers also offer possibilities
for the transportation of project cargo and supplies from the NSR into Siberia.”
But the rivers are only ice-free for 3 to 4 months of the year (July-October), which
limits their overall effectiveness as transport corridors. In the winter-spring, the rivers
are used as ice-roads for transporting goods between river towns.” Several upgrades of
small Arctic airfields over the past few years have also strengthened logistics operations
along the NSR.” The largest such project is the international airport at Sabetta.

7 Impacts of recent Western sanctions on Russia’s Arctic projects

International sanctions on Russia following Russia’s invasion in Ukraine in February
2022 by the EU, United States, UK, Canada, Australia, Japan, South Korea and
several other countries are likely to have negative impacts on Russia’s resource devel-
opment in the Arctic. Sanctions on the export to Russia of targeted high-tech equip-
ment and components, together with financial sanctions and an import embargo
on Russian crude oil, oil products, and coal to Western countries, will both impact
the Russian economy, and in particular be strongly felt by the LNG and offshore oil
and gas sectors in the Arctic. These are the core activities of Russia’s future resource
development in the Arctic, all relying heavily on Western know-how and technolo-
gies. Western companies have also been important investors in Russian LNG and
crude oil projects as minority shareholders, and will now pull out of joint ventures
or halt any further investments in Russia. Western sanctions on Russia following
Russia’s annexation of Crimea in 2014 were nowhere near as severe as the current
restrictions, only forbidding Western companies from providing goods, services and
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financing to certain Russian offshore and unconventional projects (e.g. shale gas).
Now the new sanctions have essentially cut the entire Russian oil and gas sector off
from Western support.

A major weakness for Russia’s resource development is its strong dependence
on Western technologies, not easily replaced by Russia’s own high-tech industry
or import substitution from other countries (e.g., China). Though Russia has been
putting increased focus on its own industrial facilities and shipyards over the last
few years, it is still highly dependent on Western technologies for its Arctic projects.
Western companies have been hired to oversee engineering and the technical devel-
opment of LNG plants in Russia, provide own patented liquefaction technologies
used in the prefabrication of LNG modules and in the design of specialized Arc7
LNG carriers, as well as supply several key technical components for the shuttle carri-
ers. According to Russia’s president in 2017, Russia will strive to become the world’s
biggest LNG producer.” However, the Yamal LNG plant is only Russia’s second
LNG plant in operation, following the Sakhalin-2 LNG plant on Sakhalin Island in
the Okhotsk Sea in the Russian Far East. To reach the president’s goal Russia needs
to put much more emphasis on LNG technologies and engineering. It will likely take
Russia several years to build up the same capabilities that Western contractors, suppli-
ers and service firms have been providing in the Russian oil and gas sector.

Moreover, contracted shipping services by Western countries will now stop for
future projects. Russia has relied on a fleet of Western heavy-lift carriers to transport
large prefabricated LNG modules to the Russian Arctic from yards in East Asia.
Western companies have also provided large-scale dredging services in the Ob Bay,
and offshore supply vessels for drilling operations in the Kara Sea. Western shipping
companies have also transported the majority of all the LNG produced at the Yamal
LNG plant on their own vessels.

Russia is very dependent on the European market for its exports of oil and gas. The
EU accounted for 61% of energy purchases from Russia during the first three months
of 2022,7° and 71% of Russia’s gas exports in 2021 went to the EU,” or 155 billion
cubic meters (bcm). As a result of the invasion in Ukraine, Russia now needs to plan
for a long-term reduction in the volume of oil and gas transported to the EU by
both pipelines and by shipping from its Western Siberian fields and the Yamal-Nanets
region. The EU plans to rapidly diversify its energy supplies and reduce its reliance of
Russian oil and gas.” In 2021 around 45% of the EU’s gas imports and 25% of crude
oil imports came from Russia, based on data from Eurostat.

Russia could opt to redirect oil and gas pipelines that go to the EU today, to
export terminals in the Gulf of Finland in the Baltic Sea (e.g., expand the port of
Primorsk and Ust-Luga gas and oil product terminal). Another option might be to
redirect pipelines to Russian territories in the Black Sea and ship the commodities
from there (e.g. port of Novorossiysk). In both cases, the infrastructure needed to
ship the commodities would include LNG liquefaction plants, oil refineries and
petrochemical industries. There is currently insufficient tanker capacity for all of
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Russia’s exports to flow by sea, and seaborne traffic will be further constrained by
EU-UK’s proposed ban on insuring Russian vessels, scheduled to come into effect
by the end of 2022.

8 Importance of Arctic export terminals for Russia

Increased Russian focus on the Asian market became apparent after Russia was
first sanctioned by the West after its annexation of Crimea in 2014. However, the
necessary energy and transport infrastructure is not in place to reorient Russian
pipeline exports from Europe to China. New pipeline infrastructure to China from
fields in NW Russia would be very costly due to long distances and would take sev-
eral years to complete. Since December 2019, Gazprom has operated the Power of
Siberia gas pipeline from fields in Eastern Siberia to northeastern China with annual
capacity gradually increasing to 38 bcm over several years, but the gas delivery in
2021 was only 10 bcm. This was the first gas pipeline connecting Russia to China.
In the beginning of February 2022, before the war in Ukraine, Russia agreed to
supply an additional 10 bcm of gas per year to China from fields in Russia’s Far East
(Sakhalin).”™ This comes in addition to Novatek’s shipments of LNG from the Ob
Bay to China via the NSR since 2018. At the same time, Rosneft agreed to extend its
10 million tons/year oil agreement to western China via Kazakhstan. Russia has also
been studying the possibility for a major new gas pipeline to China via Mongolia,
the Power of Siberia 2, proposed to carry up to 50 bcm per year. This pipeline, if
approved by both Russia and China, is designed to deliver gas from Western Siberian
fields (Yamal) to the northern region of China, and subsequently divert pipeline gas
from Europe to China.?® Project financing is still uncertain, though Chinese funding
is most likely to be in the form of pre-payment for gas deliveries.

In light of the escalating geopolitical and military tensions between Russia and the
NATO alliance following the war in Ukraine, both the Baltic Sea and the Black Sea
locations are likely to have security limitations for Russia as export hubs. Instead, a
more acceptable geopolitical solution for an increasingly isolated Russia would be
to redirect pipelines north to the Russian Arctic and ship natural gas (as LNG) and
crude oil directly from Arctic export terminals and along the NSR. There, in the Arc-
tic Ocean and along its seasonal icy coastal seas, Russia is in full control of shipping
over a vast territory, with future plans to build several export terminals (Figure 4).
This is certainly not the case for Russia in the Baltic Sea or the Black Sea, both with
geophysical and geopolitical limitations for Russia, and now according to Russia
surrounded by “unfriendly countries™.

Directing oil pipelines north to the Arctic coast, instead of connecting to exist-
ing pipeline networks in the south, is also the plan for Rosneft’s new Vostok Oil
megaproject. A network of pipelines will extend from several extractive fields in
the Yamal-Nanets region (including Payakhskoe field) before being transported by
a major pipeline to the Bay North (Buhta Sever) oil terminal (Figure 4). The oil
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terminal, scheduled to export up to 100 million tons of oil per year by 2030, is cur-
rently under construction about 30 km south of the town of Dikson on the remote
northwest coast of the Taimyr Peninsula in the Kara Sea.’! The easiest and most
cost-effective solution would have been to transport the oil by pipeline southward,
and connect to already existing pipeline networks towards Europe. At present this is
not a very attractive solution for Russia. Rosneft, with support from the Russian gov-
ernment, had already decided more than two years before the war in Ukraine, that
the oil should be shipped on Russian tankers from the Arctic to global markets. Now
the future of this estimated USD160 billion megaproject is in doubt or facing years
of delays due to a lack of foreign investments, EU’s embargo on Russian oil, and
lost access to Western equipment, services and technology.’? As mentioned before,
Russia does not yet have a sufficient number of high ice-class oil tankers to trans-
port the oil along the NSR to Asian markets during the winter and spring. However,
Russia’s focus on the high Arctic does underline the increasing importance of Arctic
export terminals for Russia’s future extractive industries and energy policy.

9 Conclusion

Russia is determined to utilize its vast Arctic resources and build-up large-scale
industrial production within its Arctic zone. During the past several years Russia has
clearly demonstrated that it is technically and financially feasible to extract natural
resources throughout the year from remote parts of the Arctic, and ship large quanti-
ties of raw materials with regular intervals along its Arctic coast and to international
markets. Russia has accomplished this despite environmental and climatic chal-
lenges and difficult operational conditions, including lack of any prior land-based or
maritime infrastructure.

To compensate for the high operational risk, Russian extractive companies have
adapted several precautionary and innovative logistics and supply chain solutions
to reduce common Arctic risks. They have also taken control over their entire sup-
ply chains, from field exploration, basic infrastructure construction, production, to
transport of commodities. This has promoted more effective coordination between
various components of their supply chain, and allowed the companies to make year-
round operations in the Arctic safer and more reliable. At the same time, the resource
extractive industries in the Russian Arctic have become closely intertwined with
Russian state development policies for the Arctic. The extraction projects are of great
national interest to Russia and receive strong political and financial support from the
Russian government. Preferred logistical solutions for all extraction projects developed
into large package deals, where long-term production and transport arrangements for
commodities, icebreaking services, and state support were all included.

Other Arctic States can learn from recent Russian experiences in the Arctic, and
what is involved in sustaining year-round operations and regular transport of com-
modities to global markets. This applies to possible future resource development
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within the Canadian Arctic Archipelago, Alaska, and in Greenland. These regions
face similar geographical restrictions and challenges as in the Russian Arctic. The
same supply chain strategies and logistical solutions used in the Russian Arctic could
apply there as well.

Construction and operational costs in the Arctic are much higher than for similar
projects elsewhere, so only the most profitable extraction projects with large resource
bases can afford these costly infrastructure solutions. In addition, demand for the
commodities needs to be high, reflected in high commodity prices on global markets
and favorable freight market conditions. To make each extraction project more prof-
itable, maritime infrastructure and logistics solutions for similar projects in the same
general area could be shared to reduce construction and operational costs for future
projects. Based on the above discussion, these solutions could include: dredging of
common sailing routes in the Ob Bay that benefit several extraction projects; using
similar terminal design or sharing the use of the same (expanded) export terminal
and transshipment terminal(s); building energy and mineral production plants on
standardized GBS foundations instead of doing complicated module reassembly
in the remote Arctic; build-up a common shipping fleet and optimizing the use of
high ice-class shuttles; and coordinating and sharing icebreaker assistance within the
same general area of operation.

Western sanctions on Russia, as a result of the war in Ukraine, will slow down the
pace of future Russian projects in the Arctic, at least in the short to medium-term.
However, the sanctions are likely to increase the future significance of export termi-
nals on the NSR, as the preferred departure points for Russian Arctic commodities
on their way to selective market destinations.
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