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Definition of Arctic Spaces Based on Physical
and Human Geographical Division*
Jong-Man Han **  Joung-Hun Kim***  Jae-Hyuk Yi ****

ABSTRACT
This study deals with the concept definition of the Arctic Circle. The
Arctic is a polar region situated in the northernmost part of the Earth. The Arctic
consists of the Arctic Ocean including the North Pole and northern parts of eight
Arctic states, i.e. Russia, Canada, Norway, Alaska (United States), Greenland
(Denmark), Iceland, Finland, and Sweden. Up to now there is no general
agreement on official demarcation of the Arctic proper and her boundaries.
Hence, there are multiple definitions of the Arctic Circle which bring about
various descriptions of her adjoining land and sea areas. There exist various
definitions of ‘the Arctic’ based on physical geographical characteristics or on
political, administrative, social, cultural, and demographical considerations
proposed by various institutions and organizations in Arctic countries. In contrast
with the more easily defined boundaries of Antarctica, the southern boundaries of
the Arctic vary on account of interests and purposes. This paper does not
advocate any particular definition. Though complex and potentially ambiguous,
defining the Arctic is a main example of the nature and challenges of
classification and categorization systems. We tend to view labels as fixed and
static, yet these definitions of the Arctic can be flexible, debatable, mutatis
mutandis, and ever-changing.
Key words: Arctic Definition, Tundra, Permafrost, Human Geography, Physical
Geography
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1. Introduction
In October 1987, Gorbachev put an end to the Cold War through the
Murmansk speech and emphasized the establishment of the Arctic Peace Zone
and the opening of the Arctic space.
Since the dissolution of the Soviet Union in the 1990s, for the actual
benefits, globalization and formation of regional trade blocs have been
accelerated throughout the world. The Arctic region is no exception. As melting
of sea ice due to global warming and climate change has facilitated human access,
the Arctic space has become geopolitically and geoeconomically important.
Indeed, not only Arctic countries but also non-Arctic countries have been
competing for development and availability of the Arctic space.
Though all reports and articles related to the Arctic explain the concept
and the partitions of the Arctic in their early parts, they describe differently for
each of their research purposes. Formally, there is no unified conceptual
definition of Arctic space yet. In this context, this paper attempts to analyze
various concept definitions of the Arctic region. Therefore, Chapter 2 of this
article summarizes widely used terminology of the Arctic. Chapter 3 analyzes the
physical geographic boundaries of the Arctic, particularly astronomical and
climatological descriptions, tree line, and the Arctic defined by the working
groups of the Arctic Council. Chapter 4 analyzes the human geographical
description of the Arctic in relation to politics, administration, economy, and
social culture. The main point of this article concerns the southern boundary of
the Arctic not the northern boundary.

2. Definition of Arctic Space Concept
The Arctic is located in the northernmost region of the Earth. In general,
the Arctic contains vast polar ice caps and permafrost that are seasonally
changing. The origin of the Arctic is derived from the Greek ‘Arktikós (meaning
bear)’, which is due to the Arctic’s location similar to that of the Bear
constellation. Ancient Greek scholars have distinguished the world as Torrid,
Temperate, and Frigid Zones. The Frigid Zone usually means an area over 60
degrees north latitude. Under the Frigid Zone, the Arctic is one of the unique
regions in the global ecosystem. Not only Arctic natives but also zooplankton,
phytoplankton, fish, marine animals, land animals and plants live under cold and
extreme physical conditions.
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Figure 1. Definition of Arctic Circle Concept

Source: GRID Arendal, A Centre Collaborating with UNEP, “Definition of the Arctic,” http://www.gri
da.no/graphicslib/detail/definitions-of-the-arctic_12ba(Search date: January 15, 2014) ;
https://www.google.co.kr/search?q=arctic+definition&newwindow=1&hl=ko&rlz=1T4MXG
B_koKR572KR574&tbm=isch&tbo=u&source=univ&sa=X&ei=qNzBVIKANoWY8QWDxYKID
A&ved=0CEsQsAQ&biw=1920&bih=953#imgrc=Pviszu4QDyRyAM&imgdii=m3JCAbrYWcc
7bM(Search date: June 10, 2020).

Internationally, the term ‘the Arctic’ is often ambiguously used for similar
concepts such as 'North', 'high North', 'high Arctic', 'low Arctic', 'Subarctic', and
'Polar’. In May 2013, at the Kiruna Arctic Council meeting, China joined the
Arctic Council as a permanent observer, declaring it to be a "Near Arctic" state
despite being 900 miles away from the astronomically defined Arctic space. 1
The terms of the polar region include the Antarctic, and the terms of the Arctic
and the Northern are not synonymous in the strict sense, but they are commonly
used in international forums and policy reports of Arctic nations. The northern
terminology mainly includes political concepts at the strategic level of the
European Union and Arctic countries.2
1 Gwynn Guilford, “What is China’s Arctic Game Plan?,” The Atlantic, May 16, 2013.
2 Elana Wilson Rowe, “Russia’s Northern Policy: Balancing an ‘Open’ and ‘Closed’ North,” Russian Analytical
Digest, No.96, 12 May, 2011, p.2.
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The notion of the high North has not been precisely defined, but the
Norwegian Shipowners' Association defines it as an area containing the Arctic
space by astronomical definition, the Barents region and the Barents Sea.3 In
general, the concept of the high Arctic is the cold region of the Arctic. The high
Arctic, the low Arctic, and the Subarctic are divided by the distance from the
North Pole (Refer to Figure 1.). 4
In general, the high Arctic forms a giant lowland like the desert where
plants cannot grow in the northernmost part of the world, while the low Arctic
has more flora and fauna than the high Arctic. The Polar desert of the high Arctic
is located at 75 degrees north latitude. The annual rainfall in this region is only 10
inches. The Arctic tundra has an average temperature of minus 6-12 degrees
Celsius and 50-60 white nights in the summer.
The Arctic boundary can be described with the seasonal boundary lines of
drift ice and the persistent boundary lines of pack ice, but the lines are generally
rising due to global warming and show high microscopic deviations (refer to
Figure 2.). The drift ice line is located to north in the western Arctic region due to
the North Atlantic Current, while it is found at the south of the Bering Sea and
the Sea of Okhotsk in the Pacific Arctic region.
Figure 2. Arctic ice drift line and continuous drift ice boundary line

Source: Peter D. Moore, Ecosystem Tundra (New York: Infobase Publishing, 2008), p.3.

3 Norwegian Shipowner’s Association, High North – High Stakes, Maritime Opportunities in the Arctic, p.3.
4 Ronald O’Rourke, Changes in the Arctic: Background and Issues for Congress, CSR Report for Congress,
Congress Research Service 7-5700, August 4, 2014. pp.4-5.
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The terms related to the Arctic, including 'Frigid Zone', 'Arctic front',
'permafrost' and 'tundra', are often used. The Arctic front refers to the semipermanent, semi-continuous weather front that occurs between the cold arctic
base and the warm atmosphere of a polar cell. This front had a profound impact
on cold waves and snowstorms in the northeastern United States in early 2014. 5
The Frigid Zone is derived from ancient Greek scholars' classification of the
world into three climatic zones (Torrid, Temperate, and Frigid Zones).
Figure 3. Frozen ground and summer / winter glaciers

Source: “Arctic Definition,” library.arcticportal.org; CAFF Map No. 46
https://www.google.co.kr/search?q=arctic+definition&newwindow=1&hl=ko&rlz=1T4MX
GB_koKR572KR574&tbm=isch&tbo=u&source=univ&sa=X&ei=qNzBVIKANoWY8QWDxY
KIDA&ved=0CEsQsAQ&biw=1920&bih=953 (Search date: June 10, 2020).

Permafrost can be defined as a surface or sediment that has been
constantly frozen with temperatures below 0°C for a minimum of two years.
Typically, permafrost consists of the earth surface and 50-100 meters of the
basement, but the depth of the permafrost ranges from a few meters to several
hundred meters. The thickness of the permafrost is decreasing from north to
south due to rising atmospheric temperatures. It also shows regional variation. 6
The term tundra is derived from Sami or Finnish. Tundra is defined as a
tree-free vegetation, mostly in the Arctic Circle in Eurasia and North America. In
5 Jenna Abate, “Not Your Average Chill: What Does 'Polar Vortex' Mean?,” Accu Weather, January 24, 2014.
6 Umweltbundesamt, Klimagefahr durch tauenden Permafrost?, Dessau, 2006, p.2, and pp.4-5.
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some non-Arctic regions, tundra is formed in mountainous regions and Africa.
Tundra is not present in the Antarctic region. 7
The Arctic can be regarded as a single space, but can be partitioned in
various ways. While the definition of Antarctica is relatively simple and
straightforward, the Arctic is difficult to define clearly due to the heterogeneity
and complexity of physical and human geography (cultures, natives, languages,
etc.). In fact, the definition of the Arctic region is different by Arctic countries
and varies in articles by their research purposes. The Arctic space is also defined
differently by the working groups of various Arctic Councils and by project
situations and research purposes. In the definition of the Arctic, there is no
question about the northern limit of the Arctic, the North Pole. However, the
southern boundary of the Arctic can be fluidly transformed by changes in the
physical environment such as climate, vegetation and permafrost, and changes in
the human environment.

3. Classification of the Arctic Space by Nature
In general, there are three different ways (astronomical, climate geographical,
topographical) for the physical geographic definition of the Arctic region:

3.1 Astronomical definition of the Arctic region
- From the Arctic Circle (north latitude 66 degrees 32 minutes 51 seconds or 66
degrees 34 minutes) to the North Pole
- Distance to the North Pole: 2,606 km (1,619 miles)
- 24-hour time zone
- The midnight sun (the sun is not going down) at around the summer solstice
(around June 21), and the Polar night (no sunshine) at around the winter solstice
(around December 21)
- The area in the Arctic Circle is about 21.2 million square kilometers (land area:
about 10 million square kilometers, water area: about 11 million square
kilometers), about four times of the size of the Mediterranean Sea.
- The Arctic Ocean, which forms a circular basin (area: approximately 14,056,000㎢):
It is composed of Baffin Bay, Barents Sea, Beaufort Sea, Chukchi Sea, East

7 See this book for the climate, topography, morphology, ecosystem, life forms, biodiversity, geological and
biological history, inhabitants, values, and future of the tundra: Peter D. Moore, Ecosystem Tundra (New
York: Infobase Publishing, 2008).
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Siberian Sea, Greenland Sea, Hudson Bay, Hudson Straits, Kara Sea, Laptev Sea,
White Sea, etc.; it is connected to the Pacific Ocean through the Bering Sea and
linked to the Atlantic Ocean via the Greenland Sea and the Labrador Sea. 8
- Iceland, the Canadian Labrador Sea, about two-thirds of Alaska, much of the
Bering Sea and the Aleutian Islands are not included. (Iceland is not an Arctic
country according to the astronomical and tree line definition, but an Arctic
country by definition of isotherms. Iceland claims to be an Arctic country,
having a small Grimsey Island at 66 degrees 33 minutes north latitude and 200
miles of exclusive economic zone)
- Astronomical definition does not take account of warm and cold ocean currents,
so it cannot describe climatic and vegetative characteristics, or living of plants
and animals.

3.2 Climate-geographical definition of the Arctic region
- The isothermic area with average temperatures below 10℃(50F) on July, the
warmest month.
- The Arctic space, by this definition, has considerably reduced space in Finland,
Sweden, Norway, and Alaska; while the Bering Sea, Alaska, and Aleutian
Islands are included. Some of the oceans and lands in the northwestern part of
the Arctic are excluded, and the oceans and lands in the northeastern part of the
Arctic are included.
- It is theoretically useful because it can be applied to both the ocean and the land
of the Arctic.

3.3 Geomorphological-ecological (tree line) definition of the Arctic region
- From the North Pole to the southern limit of the continuous permafrost, or from
the North Pole to the tree line. This includes tundra, the permafrost, and the
Arctic Ocean of Asia, North America, and Europe.
- The tree line boundary is the tundra region where the trees cannot grow because
of the harsh environmental conditions. Sporadically, short and tangled shrubs
and the "Krumholz" is growing because of wind. 9
- The definition from the tree line has the advantage in recognizing the obstacles
of plant growth, but has drawback that it is only useful in land. 10

8 Vladimir Jares, “The Continental Shelf Beyond 200 Nautical Miles: The Work of the Commission on the
Limits of the Continental Shelf and the Arctic,” Vanderbilt Journal of Transnational Law, Vol.42, 2009,
pp.1281-1282.
9 Volker Steinbach, Erdöl und Erdgas der Arktis – Chancen und Herausforderungen, Bundesanstalt für
Geowissenschaft und Rohstoffe (BGR), Hannover 2010, p.2.
10 Andreas Umbreit, “What is the Definition of Arctic?,” Bradt Travel Guides, March 28, 2014. http://
www .bradtguides.com/articles/definition-arctic/ (Search date: January 16, 2015).
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The areas of the Arctic region according to the above three definitions
obviously show some deviation. In addition, the working groups of the Arctic
Council also define the Arctic space in various ways for the purposes and
functions of the groups. The Arctic Monitoring and Assessment Program
(AMAP), a working group of the Arctic Council, has set up an area for
environmental monitoring under the Arctic Environmental Protection Strategy.
AMAP defines the boundary of the Arctic based on compromises that include
various Arctic definitions: “The terrestrial and marine areas north of the Arctic
Circle (66°32'N), and north of 62°N in Asia and 60°N in North America,
modified to include the marine areas north of the Aleutian chain, Hudson Bay,
and parts of the North Atlantic Ocean including the Labrador Sea.” AMAP also
included 10 key areas for efficient monitoring and research activities: Baffin
Island, Western Greenland, Canadian Arctic Islands, Arctic islands, lower
Mackenzie River and its Delta regions, Northern Alaska, North Slope Area,
Chukotka (Chukchi) Peninsula, Lena River estuary, Taymyr Peninsula, Norilsk
area, Novaya Zemlya island, Kara Sea, Pechora Sea, Kola Peninsula, Northern
Finland-Scandinavia, Svalbard Island, Eastern Greenland Region etc. According
to this definition, the area of the Arctic region is larger than Africa or Asia,
reaching 33 million square kilometers. 11
The Conservation Arctic Flora and Fauna (CAFF), another working group
of the Arctic Council located in Akureyri, Iceland, has defined the Arctic space in
terms of biodiversity, especially conservation of living resource. This definition is
almost same with the tree line definition and includes the entire area of
Greenland, the Alaska coast, the Aleutian Islands, the northern Canada, the
Russian Chukotka, and northern Kamchatka regions. The International Maritime
Organization (IMO) also defines the Arctic region in the Polar Code, a safeguard
to prevent the negative consequences of shipping activities in the Arctic (Figure
4). According to this definition, the boundary of the Arctic rises farther to the
north at the Bering Sea of 60°N and at the warmer northwestern Arctic region
with the North Atlantic Current.
As the Arctic Council concluded a Search and Rescue Treaty, at the
Greenland Nuuk Talks in 2011, Emergency Prevention, Preparedness and
Response (EPPR), which is a working group of the Arctic Council, established
the legally binding boundary of the Arctic (Figure 5.).

11 Olav Orheim, “Protecting the environment of the Arctic ecosystem,”
United Nations Open-ended Informal
Consultative Process on Oceans and the Law of the Sea, 4th Meeting, 2-6 June, 2003, p.1.
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Figure 4. Definition of the Arctic region according to IMO Polar Guideline

Source: FOEI, IFAW, WWF, Pacific Environment, “Development of a Mandatory Code for Ships
Operating in Polar Water, Polar Code Boundaries for the Arctic and Antarctic,” SubCommittee on ship Design & Equipment 55th Session, 14 January, 2011, p.2.

Figure 5. The boundary of the Arctic from EPPR

Source: EPPR, Report from EPPR Workshop on Emergency, Prevention, Preparedness and
Response (EPPR) in Kirkenes, Norway, June 5-7, 2012, p.7.
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As such, the physical geographical definition of the Arctic can be changed
flexibly not only by changes in the ocean floor, wind, earthquake, glacier, climate,
habitat environment of animals and plants but also by researchers. Indeed, the
Arctic region can be defined individually or micro / macroscopically by the
habitat environment of plants and animals, including birds, polar bears, whales,
or fish.

4. Definition of Arctic Region from Humanities
The physical geographical definition of the Arctic region has many
limitations in the political, economic, social, cultural and linguistic approaches,
especially in data collection and analysis. To overcome these problems, the Arctic
Human Development Report (AHDR), published in 2004, newly defines the
Arctic region based on the Human Development Index developed by UNDP. 12

4.1 Arctic region based on AHDR
The AHDR-based Arctic definition is based on socio-economic
conditions and cultural characteristics associated with political and ecological
processes. According to ADHR's Arctic definition, the entire Alaska and Danish
Faroe Islands are considered as polar spaces. All of the Arctic economies, except
Iceland, are made up of local economies that form part of the 'mother economic
bloc' in the south, politically, economically and culturally. Most arctic economies
have a subordinate form to 'mother economic bloc' in relation to transfer
income. 13
According to the definition of ADHR, there are about 3.36 million of
native and non-native peoples living in the Arctic region. Arctic indigenous
people constitute about 40 different ethnic groups and are estimated to be
400,000 people, 10% of the total population. There are 1.98 million people in the
Russian Federation, accounting for more than half of all Arctic residents;
followed by 659,000 in Alaska in the US; 380,000 in Norway; 264,000 in
Sweden; 288,000 in Iceland; 130,000 in Canada; and 57,700 and 47,700 in
Danish Greenland and the Faroe Islands, respectively.

12 The AHDR Task Force was created in November 2001, ratified at the Senior Arctic Officials of the Arctic
Council, in response to the requests from the meeting of the Sustainable Development Working Group
(SDWG) and from the Standing Committee of Parliamentarians of the Arctic Region (SCPAR).
13 Gorm Winther, “Introduction to the Project and the First Volume of The Political Economy of Northern
Regional Development(POENOR),” Nordic Council, The Political Economy of Northern Regional
Development, Nordic Council of Ministers, Copenhagen, 2010, pp.14-16.
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4.2 Arctic region by administrative division
The Arctic is owned by eight countries: Russia, Canada, USA (Alaska),
Norway, Denmark (Greenland and Faroe Islands), Iceland, Sweden and Finland.
According to their divisions, the Arctic region includes 29 administrative regions.
Arctic regions include Alaska, Northern Canada (Yukon, Northwest,
Nunavut region, Nunavik, Labrador), Danish Greenland and Faroe Islands, Iceland,
northern Norway (Finnmark, Nordland, Troms, Svalbard), Sweden (Norrbotten,
Vasterbotten), Finland (Lapland, Oulu), and the northern part of the Russian
Federation (Republic of Karelia, Komi Republic, Arkhangelsk Oblast, Murmansk
Oblast, Khanty-Mansi Autonomous Okrug, Yamalo-Nenets Autonomous Okrug,
Nenets Autonomous Okrug, Taymyr (Dolgano-Nenets) Autonomous Okrug,
Evenk Autonomous Okrug, Sakha Republic, Chukotka Autonomous Okrug,
Magadan Oblast, Koryak Okrug). 14
With the administrative reorganization of Russia, the autonomous regions
of Taymyr (Dolgano-Nenets) and the Evenk Autonomous Okrug are included in
Krasnoyarsk Krai, and Koryak Autonomous Okrug as well is incorporated in
Kamchatka Krai. 15 As a result, the administrative districts of the Arctic have been
reduced to 28. Lands and islands located in the Arctic Ocean, indicated in the
Decree of the Presidium of the Central Executive Committee of the USSR of
April 15, 1926 "On the Declaration of the Territory of the USSR as Lands and
Islands Located in the Arctic Ocean" and other acts of the USSR. In addition,
on May 2, 2014, the Decree of the President of the Russian Federation No. 296
on the land territories of the Arctic zone of the Russian Federation was
enacted. 16

4.3 Arctic region by indigenous peoples
People have inhabited the Arctic for over twenty thousand years.
Currently, there are approximately 4 million people living in the Arctic, of those
roughly 500,000 are Fourth World peoples (the population of indigenous people

14 Gérard Duhaime and Andrée Caron, “Economic and Social Conditions of Arctic Regions,” in: Glomsrød,
Aslaksen(Ed.), The Economy of the North 2008, Oslo, 2009, p.11.
15 Han, Jong-Man, "83 Delegation of the Russian Federation: Focusing on 9 Delegation States," Russian
Regional Information (Hankuk University of Foreign Studies, Russian Institute) No.1, 2010, p.27.On
December 7, 2003, Taymyr Autonomous Okrug and Evenk Autonomous Okrug were incorporated to
Krasnoyarsk Krai through local referenda. Koryak Autonomous Okrug was also merged with Kamchatka
Oblast forming Kamchatka Krai through a referendum by local residents on October 23, 2005.
16 УКАЗ ПРЕЗИДЕНТА РОССИЙСКОЙ ФЕДЕРАЦИИ, О сухопутных территориях Арктической зоны
Российской Федерации(В редакции указов Президента Российской Федерации от 27.06.2017 № 287,
от 13.05.2019 № 220)(http://pravo.gov.ru./, Search date: April 15, 2020). Under this document, the Russian
part of the Arctic incorporated the Murmansk and Arkhangelsk Regions; the Republic of Komi and Yakutia;
the Krasnoyarsk Region; the Nenets, Chukotka, and Yamalo-Nenetsky Autonomous Okrug, the Belomorsk,
Kemsky, and Loukhsky Districts of Karelia as well as “lands and islands located in the Arctic Ocean and
certain uluses of Yakutia, which were declared USSR territory under a decree of the Presidium of the USSR
Central Executive Committee dated 15 April 1926”. https://forumarctica.ru/en/news/putin-signs-decreeexpanding-land-territories-of-russias-arctic-zone/ (Search date: April 16, 2020)
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is about 500,000).17 These nations comprise varying percentages of the Arctic
population; ranging from about 80% in Greenland, 50% in Canada, 20% in
Alaska, 15% in Arctic Norway, to 3~4% in Arctic Russia (athropolis.com). 18 The
Greenland and Canadian Arctic regions have a high Aboriginal ratio, while most
other Arctic residents are non-Aboriginal. There are no indigenous peoples in
Iceland and the Danish Faroe Islands, and the percentage of indigenous peoples
in the Scandinavian Arctic region is relatively small. The population of the Arctic
native peoples is estimated to increase by 1.5% per year. 19
The Sami people live in the Scandinavian Arctic region, and the Inuit are
in Greenland, northern Canada and Alaska. There are many ethnic minorities in
the Russian Arctic region such as the Nenets and the Chukchi. The Arctic
minorities have diverse cultures and their own languages, and are engaged in
hunting and fishing in the wide Arctic region through the long traditional lifestyle.
The Aleut live in the Aleutian Islands; the northern Alaska Inuit, the Pacific
Yupik, and the Central Alaska Yupik inhabit northern Alaska; and the Yupik are
in St. Lawrence Island. The proportion of these native population is 13.1%.
In the Canadian Arctic region, Mackenzie Inuit, Copper Inuit, Caribou
Inuit, Iglulik Inuit, Netsilik Inuit, Baffin Island Inuit, and Labrador Inuit live. The
percentage of Inuit people is 49.8% in the Northwest of the Canadian Arctic
region, 89.2% in Nunavik, and 84.5% in Nunavut. The Arctic Inuit, Northeast
Greenland Inuit, West Greenland Inuit, East Greenland Inuit live in the
Northwest region of Greenland. In Greenland, the percentage of Inuit is 88.6%.
These Arctic indigenous people joined permanent members (six indigenous
groups) from the beginning of the Arctic Council in 1996.
The six Aboriginal groups are the Arctic Athabaskan Council (AAC), the
Aleut International Association (AIA), the Gwich’in Council International (GCI),
the Inuit Circumpolar Council (ICC), the Russian Association of Indigenous
Peoples of the North (RAIPON), and the Saami Council (SC). Arctic indigenous
groups are striving to protect their rights and interests, and to preserve diverse
cultures and languages through negotiations with the Arctic Council or central
and local governments, but they result in different outcomes depending on the
political, economic, and socio-cultural contexts of individual Arctic states.

17 In this paper 4.1 para. 2 described as the number of indigenous residents is 400,000. This is based on the
data released in 2010, and this count is different from the data released in 2012. This seems to result from
the researchers' standards of aggregation.
18 Heidi Bruce, “Arctic Fourth World Nations in a Geopolitical Dance,” Fourth World Journal, Summer 2012,
p.10. ‘The 'Fourth World Peoples' is a concept corresponding to the First World of the Western bloc of
democratic-industrial states, the Second World of the Communist Party, and the Third World of non-aligned
nations.
19 D. Bogoyavlenskiy, and A. Siggner, “Arctic Demography,” in: Emmerson, N., Larsen, J. N., Young, O.
R.(Eds.), Arctic Human Development Report, Steffanson Arctic Institute, Akureyri, Iceland, 2004, p.14.
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4.4 Arctic space with legal effect by the scientific cooperation agreement
The eight Arctic governments signed the ‘Agreement on Enhancing
International Arctic Scientific Cooperation’ on May 11, 2017 in Fairbanks,
Alaska; the Agreement entered into force on May 23, 2018. The Agreement
facilitates access by scientists of the eight Arctic governments to Arctic areas that
each government has identified, including entry and exit of persons, equipment,
and materials; access to research infrastructure and facilities; and access to data.20
Figure 6. A Legally Binding Arctic Scientific Cooperation Agreement

Source: “A Legally Binding Arctic Scientific Cooperation Agreement”, IASC,
https://iasc.info/ASA (Search date: June 5, 2020).

20 “A Legally Binding Arctic Scientific Cooperation Agreement”, IASC, https://iasc.info/ASA (Search date:
June 5, 2020).
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The Agreement applies to these areas, as described in Annex 1 of the
Agreement:
- This and more information on the Agreement is provided by the US Arctic
Research Commission.
- The text of the Agreement is available via the Arctic Council. Note that while
the Agreement is legally binding for the Arctic signatory states, Article 17 also
includes cooperation with non-Parties.
- A press release about the Agreement coming into force is available via the
Arctic Council.
- A "Report on Understanding the Bottlenecks in Cross-Border Research" is now
available via the University of the Arctic, in cooperation with IASC and IASSA.

5. Conclusion
As has been discussed, the definition of the Arctic region widely varies
between researchers and research institutes. In this article, we have analyzed the
concept of the Arctic region in terms of nature and humanities.
In the future, the definition of the Arctic region will be developed as a
modelled ('ceteris paribus') concept definition or an adaptable ('mutatis mutandis')
compartmental analysis according to the purpose of individual research. However,
it is clear that the southern limit of the Arctic region can be flexible, influenced
by changes in physical phenomena (climate, vegetation, etc.) and human
phenomena (such as the population flows of indigenous people, administrative
reorganization, etc.). Changes in the human environment, the identity of the
Arctic Federation subjects, as well as the efficient use and management of the
Arctic, for example, the Russian Arctic Federation subjects (only in some regions
of the Arctic Circle), certain regions of the Republic of Karelia, Republic of
Yakutiya, Krasnoyarsk kray, Arkhangelsk Oblast are incorporated into the Arctic
space. Russia's incorporation into some parts of the Arctic's southern regions has
formed a 'macro-arctic zone' that aims to become more efficient with the NSR's
management of the Arctic. The Russian government has recently announced
measures to extend the space concept of the NSR to Kamchatka kray.
The physical definition of the Arctic Circle is changing due to factors
such as global climate change. Therefore, the traditional physical definition needs
to be modified to accommodate the present point of view, while it is imperative
to further develop the human definition of the Arctic Circle.
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ABSTRACT
As Korea’s core industries, the shipping and shipbuilding industry have
global competitiveness and mutually related. After the Global Financial Crisis in
2008, both industries fall into financial depression, thus progress financial restructuring forced by the Korean government. In the process of restructuring,
government policy loans concentrated on the shipbuilding industry rather than
the shipping industry.
Based on these facts, this study examines the impact of corporate governance
on firm value in the shipping and shipbuilding industry. This study develops its
research question by comparing the firm value between ownership structure and
board structure using panel data set during a sixteen-year period (2000-2015).
This study finds that government ownership decreases firm value in the
shipbuilding industry while it positively affects firm value in the shipping
industry. Specifically government ownership in the shipbuilding industry is four
times higher than that of the shipping industry. This result suggests that excessive
governmental ownership rather decreases firm value; Board composition in the
shipping industry operates more efficiently than board composition in the
shipbuilding industry. Therefore, in order to rebuild Korea's shipping and
shipbuilding industries, a systematic government policy considering the industrial
value chain is required, and the function of board structure must be strengthened.
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1. Introduction
In the view of business value chains, the shipping and shipbuilding
industries are considered as having a strict cooperative relationship. Based on
these strong forward and backward effects between two industries, Korea’s
shipping and shipbuilding industries have been recognized as major leading
industries of the Korean economy since 1970’s. As a result, the volume of the
shipping industry is ranked 5th in the world while that of the shipbuilding industry
is ranked 1st in the world for past twenty years.
However, both industries have been under serious financial risk since the
Global Financial Crisis in 2008, thus, a number of major shipping companies of
Korea have since gone bankrupt. In addition, the shipbuilding industry of Korea
has suffered severe financial depression due to a rapid decrease in the backlog of
orders. The financial risk of both industries reached its peak from late 2016 to
early 2017 so that Hanjin Shipping, the world’s 7th biggest container company as
of 2015, was forcibly liquidated while Daewoo Shipbuilding & Marine
Engineering (DSEM), the world’s 2nd largest shipbuilder as of 2018, was carrying
out a large-scale restructuring by the Korean government.
Meanwhile, a governmental research institute’s report in 2017 1 argues
that the restructuring process of the shipping industry was discriminated against
by the Korean government. The government predominantly focuses its support
on the shipbuilding industry, despite both shipping and shipbuilding firms facing
financial problems after the 2008 global financial crisis. For example, the volume
of policy loans for DSEM was 4.2 trillion KRW (US$ 4 billion) whereas Hanjin
shipping just received 1.2 trillion KRW (US$ 1 billion) including a short-term
Primary CBO (P-CBO). This biased supply of policy loans is considered to be a
result of heavy government ownership of the shipbuilding industry in comparison
to that of the shipping industry. More specifically, government ownership of
DSME was reported to be 58.2 per cent while that of Hanjin Shipping was 5 per
cent lower as of 2015. Namely, the intensive support for the shipbuilding industry
resulted from differences of corporate governance, thus it might be considered
that the Korean government’s strategy was to avoid huge losses in governmental
investment.
Reflecting these arguments, this study examines the impact of corporate
governance on firm value of the Korean shipping and shipbuilding industries and
compares how ownership structure and a firm’s board structure affects firm value
across the shipping and shipbuilding industries.
This study is expected to contribute to the literature and practices within
the shipping and shipbuilding industries in several ways. First, this study

1 The Korean Maritime Institute (2017), “why re-structuring and governmental policy loan are not effective for
shipping industry?”, Trend Analysis Issue No.5
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investigates ownership structure as participants in the corporate governance
mechanism of Korean shipping and shipbuilding industries. Thus, this study
provides empirical evidence regarding how fragmented ownership structure
differently affects firm value between two industries by classifying ownership
structures into five categories. Second, few previous research examines (Nam
and Sohn, 2015a and b) the relationship between board structure and firm value
within the shipping and shipbuilding industry. However, this study examines the
influence of board structure and board characteristics on firm value of shipping
and shipbuilding firms listed on the Korean Stock Exchange (KRX) for sixteen
years (2000 to 2015). Therefore, this study provides comprehensive results of
corporate governance for Korean shipping and shipbuilding industry. Finally, this
study proposes the implication of the government’s role and board characteristics
within Korean shipping and shipbuilding industry. Both industries account for a
tremendous portion of the Korean economy. Despite there being discriminated
policy loan supply for the shipbuilding industry, the financial distress of DSME is
still progressing while the biggest shipping firm in Korea has finally been
disintegrated. Thus, this study provides the role of the government and the
importance of corporate governance.
The remainder of this paper is organized as follows: Chapter 2 outlines
previous researches and proposes a number of research questions. In Chapter 3,
sample selection procedure and research methodology will be explained. The
empirical results are presented in Chapter 4. The summary of the research and
suggestions for further research appear in Chapter 5.

2. Literature Review
Corporate governance is the system by which corporations are directed
and managed. It specifies the relationship and distribution of rights and
responsibilities among the providers of capital, the board, managers and other
stakeholders (employees, consumer, the community and the state) of the
corporation (OECD 1999). Standard and Poor’s (2000, p.1) define corporate
governance as “encompassing the interactions between a firm’s management, its
board of directors, and its financial stakeholders (e.g. shareholders and creditors).
Rezaee (2002) defines corporate governance as the mechanism by which a firm is
managed and monitored, and thus effective and balanced corporate governance
can improve the integrity of financial reporting quality and firm value.
Lopez-de-Silanes (2002) argues that firms with better corporate governance
might show greater financial reporting quality in terms of lower level of earnings
management, greater earnings persistence, and higher stock market returns. Thus,
corporate governance plays a crucial role in improving the firm value.

Do Differences in Corporate Governance Make a Discrepancy in Firm Value? The Case of the Shipping and Shipbuilding Industry 19

At present, there is only a few previous research on the relationship
between corporate governance and firm value in the shipping and shipbuilding
industry. Yeo (2012) examines how corporate governance affects Merger and
Acquisitions (M&A) strategy of shipping firms. The shipping industry has a
highly concentrated ownership structure with family, institutions and board of
director’s mechanism playing an important role in alliance and M&A strategy.
Nam and Sohn (2015a) investigate whether managerial ownership and foreign
ownership have an impact on firm value, using a sample of shipping and logistics
firms. They found that managerial ownership and foreign ownership can protect
shareholders by positively affecting firm values. Another research carried out by
Nam and Sohn (2015b) tests whether board members and board size are effective
monitors using a sample of shipping and logistic firms. In their research, board
size positively affected firm value whereas interlocking board members
decreased firm value.
In summary, ownership structure and board structure are important factors
of corporate governance and are significantly associated with firm value. Thus,
the impact of ownership structure and board structure varies in its effects on firm
value following their attributes.

3. Research Methodology
3.1 Data
This study uses shipping and shipbuilding firms listed on the Korean
Stock Exchange (KRX) for sixteen years (2000-2015). Ownership and corporate
governance data is obtained from DART and financial statements and stock
information data are acquired from KIS-VALUE database respectively. The final
sample includes 95 firm-year observations of shipping firms and 78 firm-year
observations of shipbuilding firms over a sixteen-year period.

3.2 Measurement of Variables
3.2.1 Firm Value
There are numerous measures of firm value. This study uses market
performance of a firm (Tobin’s Q) as proxy of firm value. Tobin’s Q calculated
by a firm’s market value of equity at the end of fiscal year divided by book value
of equity at the end of fiscal year, according to Jung and Kwon (2002).
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3.2.2 Ownership Structure Variables
In order to test the impact of fragmented ownership structure on firm
value, five different types of ownership structure variables are used: 1)
government shareholders (GOV), 2) institutional shareholders (INST), 3) large
internal shareholders (LARGE), 4) foreign shareholders (FOR) and 5) individual
shareholders (ANT).

3.2.3 Board Structure Variables
The board variables consist of internal directors (BOD), outside directors
(OUTB), defined as independent directors without any relationship of firm. In
addition, this study tests the association between board quality and firm value.
Board quality variables are decomposed into board activities (ACT) defined as a
frequency of board meetings and outside directors’ professional backgrounds: 1)
professor (PRF), 2) entrepreneur (ENT), 3) lawyer (LAW) and 4) banker
(BANK).

3.2.4 Control Variables
Two control variables may affect firm value. Firm size (SIZE) is
employed to control size effects and calculated as the natural logarithm of book
value of total assets. Leverage ratio (LEV) is the ratio of total debts to total assets.

3.3 Empirical Model
In order to examine the impact of ownership structure and board structure
on firm value as measured by Tobin’s Q, a linear regression model between
corporate governance variables and Tobin’s Q is employed using the formula as
follows:
FirmVαluε = α 0 + β1GOV + β 2 INST + β 3 LAR + β 4 FOR + β 5 ANT + β 6 SIZE + β 7 LEV + ε

……Equation (1)
FirmVαluε = α 0 + β1 BOD + β 2 OUTB + β 3 ACT + β 4 PRF + β 5 ENT + β 6 LAW + β 7 BANK + β 8 SIZE + β 9 LEV + ε

……Equation (2)

where, for firm i and period t
Firm Value = Tobin’s Q
GOV = the percentage of equity shares owned by the government including all
governmental financial institutes
INST= the percentage of equity shares owned by institutions excluding the
government and governmental financial institutes
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LAR = the percentage of equity shares owned by internal owners and affiliated
firms under the control of internal owners
FOR = the percentage of equity shares owned by foreign shareholders
ANT = the percentage of equity shares owned by individual shareholders
BOD = the number of internal directors on board
OUTB = the number of outside directors on board
PRF = the number of professors out of outside directors on board
ENT = the number of entrepreneurs out of outside directors on board
LAW = the number of lawyers out of outside directors on board
BANK = the number of bankers out of outside directors on board
ACT = a frequency of board meetings
SIZE = natural log of total assets
LEV = book value of debt to book value of equity
As this study uses panel data, a panel data methodology should be
employed.
After conducting the Hausman test, I find the random effects model is
more suitable than the fixed effects model and pooled-OLS estimation. The
generalized least square (GLS) random-effects models provide corrections for the
presence of autocorrelation and heteroscedasticity in pooled time-series data.
Hsiao (1995) suggests that the GLS model can examine variations among crosssectional units, simultaneous with variations within individual units over time.
Zhou (2001) also argues that random effects model in panel data is appropriate
because ownership-firm value relationship is likely to be a cross-sectional
phenomenon. Thus, random effects model is utilized in this study.

4. Empirical Results
4.1 Descriptive Statistics
Table 1 presents descriptive statistics of firm value, ownership and board
structure and other control variables. First of all, the mean of Tobin’s Q is 7.656
(shipping) and 13.082 (shipbuilding), respectively. Firm value of the shipping
industry is relatively lower than that of the shipbuilding industry. It suggests that
financial risk arising from the Global Financial Crisis have a more significant
impact on the shipping industry than the shipbuilding industry.
One outstanding feature of ownership structure is that the mean value of
government ownership for the shipbuilding industry (17.327) is four times higher
than that of the shipping industry (4.275). It proves that the government’s
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supports have been concentrated to the shipbuilding industry. Foreign ownership
is also much more concentrated on the shipbuilding industry (17.035) than on the
shipping industry (3.637). This can be explained as that foreign shareholders
prefer large firms with good performance (An, 2015) since the mean value of
Tobin’s Q of the shipbuilding industry is higher than that of the shipping industry.
Furthermore, financial leverage ratio (LEV) of Korean shipping and
shipbuilding industry also provides interesting results. The mean value of
leverage ratio of the shipping industry stands at 1.864 while the shipbuilding
industry’s mean value of leverage is 3.463. It means that Korean shipbuilding
industry has a significantly high level of dependence on debt, compared with the
shipping industry. High leverage ratio of Korean shipbuilding industry can be
explained by significant decreasing new orders of offshore plants due to low oil
price. Major Korean shipbuilders have focused on manufacturing offshore plants
following the period of high oil prices after 2009. However, sluggish global
economy and shale energy have fetched down oil price, thereby, new orders in
offshore plants were drastically reduced as well as the existing contracts were
cancelled. In addition, shrinking number of new ship orders due to the recession
of shipping businesses after the Global Financial Crisis in 2008 has intensified
high leverage ratio of the shipbuilding industry.
Table 1. Descriptive Statistics of Variables

Tobin’s Q
GOV
INST
LAR
FOR
ANT
BOD
OUTB
ACT
PRF
ENT
LAW
BANK
SIZE
LEV

Mean
7.656
4.275
9.730
29.715
3.637
32.813
2.333
2.552
9.854
0.542
1.135
0.864
0.552
28.196
1.864

Tobin’s Q
GOV
INST
LAR
FOR
ANT
BOD

Mean
13.082
17.327
6.673
34.684
17.035
40.577
2.152

Shipping Industry
Median
Max
4.200
35.200
2.005
23.060
5.740
33.270
18.760
76.240
0.565
64.840
41.075
72.870
3.000
5.000
2.000
5.000
9.500
26.000
0.000
2.000
1.000
4.000
1.000
2.000
0.000
2.000
28.023
30.047
1.251
2.579
Shipbuilding Industry
Median
Max
6.350
86.600
5.060
76.690
5.300
51.070
19.09
59.760
21.815
36.200
43.685
71.320
2.000
5.000

Min
0.485
0.000
0.160
9.45
0.130
16.920
1.000
1.000
1.000
0.000
0.000
0.000
0.000
25.727
0.147

Std Dev
9.850
5.584
11.238
12.893
7.651
19.861
1.351
1.978
8.168
0.630
1.287
0.658
0.633
1.401
0.659

Min
0.774
0.010
0.280
0.020
3.040
10.340
1.000

Std.Dev
17.359
23.989
8.668
2.634
14.799
17.918
1.272
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OUTB
ACT
PRF
ENT
LAW
BANK
SIZE
LEV

3.275
8.848
0.925
0.113
0.712
1.525
29.341
3.463

3.000
10.000
1.000
0.000
1.000
2.000
29.682
2.875

5.000
28.000
4.000
2.000
3.000
4.000
31.609
42.658

1.000
4.000
0.000
0.000
0.000
0.000
26.901
1.216

0.981
5.449
1.099
0.389
0.783
1.006
1.499
4.663

4.2 Correlation
Table 2a shows the Pearson Correlation among ownership structure, firm
value and other control variables. An outstanding correlation is between
government ownership and firm value (Tobin’s Q). In the shipping industry,
government ownership is positively correlated while government ownership of
the shipbuilding industry is negatively correlated. It suggests that excessive
government ownership is likely to reduce firm value. Like government
ownership, firm size presents opposite results between both industries. It seems
that different degrees of financial depression between both industries were caused
by biased supply of government policy loans.
Table 2a. Pearson Correlation of Ownership Structure
Ownership Structure Correlation of Shipping Industry

TQ
TQ
GOV
INST
FIRM
FOR
ANT
SIZE
LEV

GOV

INST

FIRM

FOR

ANT

SIZE

LEV

1
0.544***

1

0.481**

0.253

1

0.160

0.318

0.172***

1

-0.186

-0.298

0.091

-0.105***

1

-0.231***

0.212***

0.136*

0.097

-0.089**

1

-0.090***

0.249***

-0.149***

0.561

0.080***

-0.053

***

-0.056

-0.029

-0.026

***

-0.011

-0.065

***

-0.044

1
0.101**

1

SIZE

LEV

Ownership Structure Correlation of Shipbuilding Industry

TQ
TQ
GOV
INST
FIRM
FOR
ANT
SIZE
LEV
*

GOV

FIRM

-0.156***

1

-0.478

0.215***

1

-0.141

-0.875

0.103**

1

0.170***

0.501

0.244

-0.238***

***

FOR

ANT

1

-0.424

**

-0.061

0.482

0.406

0.693

1

0.201***

0.351***

0.421*

-0.069*

0.895***

0.818***

1

-0.149***

0.226***

-0.009

-0.168**

0.214

0.031***

0.222***

**

Note: p<0.10, p<0.05,
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Table 2b presents correlation of board structure with firm value and two
control variables. Internal boards are negatively correlated with firm value in
both industries at 0.01 levels. Interestingly, outside directors on board in the
shipping industry shows a negative correlation with firm value at 0.05 levels.
Hence, it seems that board structures in both industries are not properly operated.
In the view of board characteristics, outside directors from bankers are
significantly correlated to firm size and leverage ratio in both industries.
Moreover, outside directors from lawyers has a significant correlation with firm
size in both industries and leverage ratio with the shipping industry. This
correlation implies that both industries prefer to appoint financial experts to
mitigate their financial depression. In the shipping industry, outside directors
from lawyers might be appointed to protect the company from potential lawsuits
against bankruptcy.
Table 2b. Pearson Correlation of Board Structure
Board Structure Correlation of Shipping Industry

TQ
TQ
BOD
OUTB
ACT
PRF
ENT
LAW
BANK
SIZE
LEV

BOD

OUTB

ACT

PRF

ENT

LAW

BANK

SIZE

LEV

1
-0.422***

1

-0.108**

0.338

1

-0.149

0.278

0.247

1

-0.082

0.187

0.488

0.338

1

-0.136**

0.417

0.633***

-0.142

-0.041

1

0.133

-0.061

0.489*

0.173

0.605

0.121

1

0.374***

-0.165

0.161***

0.209**

0.240

-0.277

0.429

1

-0.090*** 0.130**

0.744***

0.124*

0.393*

0.514*

0.614**

0.285***

0.065

0.096

0.045

0.012

0.096**

0.075*** 0.101***

-0.056

0.043

TQ

BOD

1
1

Board Structure Correlation of Shipbuilding Industry

TQ
BOD
OUTB
ACT
PRF
ENT
LAW
BANK
SIZE
LEV
*

OUTB

ACT

PRF

ENT

LAW

BANK

SIZE

LEV

1
-0.015***

1

0.173

0.596

1

0.051

0.533

0.562***

1

0.088

0.201

0.608

0.367

-0.149

0.335

0.286

0.168

0.103

1

0.553

0.022

0.279***

0.163

-0.001

-0.192

1

-0.438

0.171

0.127***

0.041

-0.163

0.104

-0.606

0.422***

0.579**

0.776*** 0.627***

0.578*

0.107*

0.527** -0.237***

-0.146*

0.008*

0.138***

0.254

-0.027

-0.010

**

Note: p<0.10, p<0.05,

***

0.251

1

1
0.209***

1
0.111

1

p<0.01
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4.3 Empirical Results
Table 3 provides the random-effect results of how ownership structure
affects the firm value within both industries. In the shipping industry, government
ownership is positively related to Tobin’s Q whereas government ownership in
the shipbuilding industry is negatively associated with Tobin’s Q at 0.01 levels.
As show in the Table 1, government ownership of the shipbuilding industry is
four times higher than that of the shipping industry. Thus, this result implies that
excessive government ownership rather decreases firm value.
Institutional ownership only positively affects firm value in the shipping
industry. Thus, positive influence of institutional ownership in the shipping
industry on firm value means that institutional shareholders have the resource,
expertise and the power to effectively monitor the actions of the management and
to maximize firm value for the shareholders (Chung, Firth and Kim, 2002).
The impact of individual shareholders (ANT) on firm value is
significantly negative for both industries at 0.01 levels. It can be explained as that
these individual shareholders are transient investors without significant incentives
to monitor a firm’s management and tend to sell the stock in the absence of
current profits (Graves 1988).
The relationship between firm size and firm value shows contrary results
between the two industries. Negative coefficient of firm size in the shipping
industry reflects financial distress of large scaled shipping firms while positive
coefficient of the shipbuilding industry shows bankruptcy of mid-and small-sized
shipbuilders. Thus, this result directly presents recent restructuring process by the
Korean government.
Table 3. Effect of Ownership Structure on Firm Value
The Influence of Ownership Structure (The GLS Random Effect Estimation)

26

Shipping Industry

Shipbuilding Industry

Variables

Tobin’s Q

Tobin’s Q

GOV

1.014***
(7.274)

-0.868***
(-2.853)

INST

0.298***
(4.526)

-0.024
(-0.486)

LAR

0.062
(1.243)

-0.049
(-0.648)

FOR

-0.025
(-0.263)

0.065
(1.443)

ANT

-0.209***
(-6.061)

-0.155***
(-4.534)
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SIZE
LEV
Constant
Adj R2
F-Stat
Hausman Test

-1.868***
(-3.038)

1.567***
(3.312)

-0.009
(-0.334)
58.822***
(3.460)

-0.098**
(-2.372)
-32.806**
(-2.519)

0.587***
20.061
3.01

0.544***
9.338
6.34

Note: *p<0.10, **p<0.05, ***p<0.01

In addition, this study examines the impact of board structure on firm
value. Board structure consists of the existence of internal board and outside
directors on board, the activity of board and the characteristics of outside
directors on board.
The coefficients of internal board (BOD) on Tobin’s Q are -3.086
(shipping) and -4.342 (shipbuilding), statistically significant at 0.01 and 0.05
levels, respectively. This result shows that internal board members of both
industries do not rather negatively affect firm’s management. This result implies
that internal board members would be dominated by firm’s top management or
controlling shareholders. As shown in Table 1, the largest shareholders in both
industries are internal owners and affiliated firms under the control of internal
owners (LAR). Specifically, in the shipbuilding industry, government ownership
is also a major controlling shareholder to affect firm’s management.
Outside directors on board (OUTB) do not affect firm value in both
industries. No impact of outside directors on board in both industries suggests
that the role of independent directors is not effectively operated, thus fail to
increase firm’s management efficiency. Similar to the result of outside directors
on board, board activity (ACT) does not affect firm value in both industries.
Overall, board structure in both industries seems not to be efficiently operated to
increase firm value and firm’s management.
In regards to characteristics of outside directors in the shipping industry,
outside directors from entrepreneurs and bankers are positively significant with
firm value (3.134 and 7.822) at 0.01 levels. Xie et al. (2003) and An (2017) find
that outside directors who are financial experts such as bankers or CPAs as well
as entrepreneurs increase firm value due to their strong financial skills and
knowledge of the industry. Hence, I can conclude that outside directors in the
shipping industry are properly composed. Unlike the evidence of the shipping
industry, no characteristics of outside directors affect firm value in the
shipbuilding industry. It implies that the shipbuilding industry consider reorganizing board structure to increase firm value.
Finally, firm size (SIZE) shows different results between the shipping
industry and the shipbuilding industry. The negative effect of firm size on firm
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value in the shipping industry shows financial depression of big companies such
as Hanjin and Hyundai Merchant Marine in recent years. In contrast to the
shipping industry, the shipbuilding industry has a positive relationship between
firm size effect and firm value. It can be explained as that the shipbuilding
industry is so called ‘too big to fail’ due to heavily concentrated government
ownership.
Table 4. Effect of Board Structure on Firm Value
The Influence of Board Structure (The GLS Random Effect Estimation)
Shipping Industry

Shipbuilding Industry

Variables

Tobin’s Q

Tobin’s Q

BOD

-3.086***
(-3.810)

-4.342**
(-2.014)

OUTB

-0.217
(-0.239)

3.230
(0.763)

ACT

-0.047
(-0.376)

-0.584
(-1.481)

PRF

0.358
(0.165)

5.197
(1.575)

ENT

3.134**
(2.324)

-4.128
(-0.858)

LAW

1.933
(0.933)

-0.745
(-0.143)

7.822***
(4.458)
-3.062***
(2.861)
-0.018
(-0.493)

4.599
(1.420)
8.573***
(3.108)
-0.412
(-1.103)

Constant

92.478***
(3.247)

-32.806**
(-3.029)

Adj R2
F-Stat
Hausman Test

0.310***
5.693
7.68

0.366***
5.945
8.82

BANK
SIZE
LEV

Note: *p<0.10, **p<0.05, ***p<0.01

5. Conclusion
This study examines the impact of corporate governance on firm value in
the shipping and shipbuilding industry. This study develops the research question
by comparing variations in firm value between ownership structure and board
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structure using panel data set during a 16-year period (2000-2015). This study
finds that ownership structure varies in its effects on firm value in both industries.
Specifically, excessive governmental ownership negatively affects firm value
shown in the case of the shipbuilding industry. Institutional ownership such as
private financial institutions are only positively related to firm value of the
shipping industry. It means that private financial support would be more efficient
when it comes to increasing firm value than that of the government.
In addition, this study tests board structure influence on firm value in both
industries. The results support the idea that an internal board is likely to decrease
firm value because of dominated internal ownership and governmental ownership.
Outside directors on board and board activity have no relationship with firm
value in both industries. Thus, the role of board to increase firm value is very
weak.
Finally, in regards to board characteristics, outside directors from
entrepreneurs and bankers in the shipping industry are positively significant
when it comes to firm value whereas I do not find any evidence of that in the
shipbuilding industry. Therefore, it seems that board composition in the shipping
industry is more efficient than that of the shipbuilding industry.
On the whole, this study contributes to the literature regarding this subject
matter, providing important evidence for testing the impact of corporate
governance on firm value in Korean shipping and shipbuilding industry.
In regards to practice, this study provides implications for government
policy makers. The general conclusion reached in this study is that it is inefficient
for the government to run businesses. The government injects governmental
equity into the shipping and shipbuilding industries just for restructuring but did
not intentionally operate shipping and shipbuilding companies. It seems natural
that the governance structure of the shipping industry is more efficient than that
of the shipbuilding industry, as the government's stake has been invested in most
of the shipbuilding companies. Thus, in the process of restructuring, it is
necessary to increase not only the government’s equity or governmental policy
loans, but also improve corporate governance and strategical support, befitting
industry characteristics. Accordingly, systematic government policy should be
required to rehabilitate Korean shipping and shipbuilding industry as one of the
leading industries of the Korean economy.
Finally, there are several related issues which require further studies. First,
testing of government intervention can be employed by various factors but not
only governmental ownership. In further studies, various governmental
intervention measures should be considered. Second, although this study attempts
to corporate governance factors affecting firm value, there may still be some
omitted variables that have not been controlled.
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ABSTRACT
The UN Convention on the Law of the Sea (UNCLOS) subjects the
conduct of marine scientific research (MSR) in the exclusive economic zone
(EEZ) and over the continental shelf of the coastal State to a consent-based
mechanism which is regulated under Part XIII of the Convention. On the one
hand, the coastal State enjoys the right to authorize MSR in such maritime areas;
while on the other hand, there is a requirement under Article 246(3), “in normal
circumstances”, to grant its consent to researching States and institutions.
However, the question arises ‘how can the intimate nature of coastal State’s
consent – i.e. its discretionary character - and the obligation to grant it “in normal
circumstances” be reconciled in practice?’ This article will analyze and discuss
the nature and scope of coastal State’s consent in Article 246 UNCLOS to
determine whether the right to authorize MSR in the EEZ and over the
continental shelf accounts to a mere procedural condition or rather to a real
discretionary power.
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1. Introduction
Ever since humankind took its first steps on Earth, the allure of discovery
started sparkling in its eyes like a bright and seductive flame. The attraction to the
unknown is a rule carved in our genetic code which allows us to escape from the
golden cage of deceptive calmness that only a consolidated truth can ultimately
provide. In a world largely covered in water, where more is known about the
Moon’s surface than of the abyssal floor, marine science contributes to enhancing
global knowledge of marine spaces and their complex biological mosaic, while
also “helping to understand, predict and respond to natural events and promoting
the sustainable development of the oceans and seas.”1
The United Nations Convention on the Law of the Sea (UNCLOS) 2
devotes its whole Part XIII to marine scientific research (MSR). The study of the
marine environment is also recognized by the preambular provisions of the
Convention to be a constitutive component of the “legal order for the seas and
oceans” that the same legal instrument aims to establish. UNCLOS subjects the
conduct of research operations in areas within national jurisdiction of States to a
consent-based mechanism, which is qualified by the legal regime of the specific
maritime zone where MSR is carried out. In maritime areas where the
sovereignty of the coastal State extends, namely in the internal waters, territorial
sea and archipelagic waters, 3 no MSR activity may be conducted without the
prior and express consent of the coastal State concerned. While for MSR in the
exclusive economic zone (EEZ) and over the legal continental shelf a different
mechanism applies. Whereby researching States and international organizations
intend to undertake MSR either in the EEZ or on the continental shelf of another
country they shall ask for the coastal State’s consent. 4 The coastal State is
required “in normal circumstances” to grant its consent for pure research
operations, and to establish national rules and procedures not to delay or deny the
granting of such consent unreasonably. 5 But who determines when the normalcy
of circumstances exists? The coastal State? The researching State? The
international community? UNCLOS is silent about it.
If we postulate that the normalcy of circumstances under which the
consent should be granted does not depend on the coastal State’s discretion, then
the decision of the coastal State to deny that consent would result into an
international law violation. On the contrary, if the coastal State has the power to
determine when “normal circumstances” to grant its consent exist in practice,
1 United Nations General Assembly, Oceans and the Law of the Sea, resolution adopted by the General Assembly
on 10 December 2019, GA Res 74/19, 74th sess. Agenda item 74(a), A/Res/74/19 (10 December 2019). See also
https://undocs.org/en/A/RES/74/19 (accessed 6 June 2020).
2 United Nations Convention on the Law of the Sea (Montego Bay, 10 December 1982, in force, 16 November
1994) 1833 UNTS 397 (UNCLOS).
3 UNCLOS, Articles 2(1) and 49(1).
4 UNCLOS, Article 246(2).
5 UNCLOS, Article 246(3).
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then the role played by researching States and institutions in the consent-making
process would arguably be as marginal as it is in maritime areas over which the
sovereignty of the coastal State extends (i.e., internal waters, territorial sea and
archipelagic waters).
This article aims to shed some light on the functioning of the consent’s
mechanism to conduct MSR in the EEZ and on the continental shelf (Article 246
UNCLOS) to answer a conclusive and fundamental question: is the coastal
State’s consent to conduct MSR in the EEZ and over the continental shelf a mere
procedural requirement or does it rather account to a real discretionary power?
Answering this question is important to determine to what extent a coastal State
would be allowed, under international law, to deny or suspend its consent for
MSR activities in the EEZ and over the continental shelf. No similar examination
of the nature and scope of the coastal State’s consent under Article 246 UNCLOS
has ever been conducted before; thus, the present examination may also serve as
an introductory tool for more elaborate discussions. This paper will develop in
three main sections which aim at describing, analyzing and critically discussing
the topic. These sections are themselves based on three relevant sub-questions:
what is the definition of MSR under UNCLOS? (Section 2); how is MSR in the
EEZ and over the continental shelf regulated? (Section 3); and who decides when
MSR in such maritime zones may be undertaken? (Section 4). Finally, Section 5
will provide some concluding remarks.

2. Definition of Marine Scientific Research
Despite the significant number of provisions that UNCLOS devotes to
MSR, no definition of this term is included in the text of the Convention. 6 Part
III of the Informal Composite Negotiating Text (ICNT) 7 of the Third UN
Conference on the Law of the Sea (1973-1982) initially provided for a definition
of MSR, namely “any study or related experimental work designed to increase
mankind’s knowledge of the marine environment.” However, participants at the
Conference eventually decided not to include any specific definition of MSR in
the final text of the Convention, as they believed that “the provisions in Part XIII
adequately gave meaning to the concept.”8
It is true, indeed, that several UNCLOS provisions do contribute to

6 M Gavouneli, Functional Jurisdiction in the Law of the Sea (Martinus Nijhoff Publisheries, Leiden/Boston,
2007) 149; DR Rothwell, AG Oude Elferink, KN Scott and T Stephens (2017), The Oxford Handbook of the
Law
of the Sea (Oxford University Press, Oxford, 2017) 561; and Y Tanaka, The International Law of the Sea
(1st ed., Cambridge University Press, Cambridge, 2012) 336.
7 L Caflisch and J Piccard, ‘The Legal Regime of Marine Scientific Research and the Third United Nations
Conference on the Law of the Sea’ (1977) Ocean Development and International Law 4, 848-901, at pp. 848-9.
8 DR Rothwell, AG Oude Elferink, KN Scott and T Stephens (n 6) 562.
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circumscribing the legal and notional scope of MSR, 9 and to identify principles,
parameters and criteria which research activities need to possess to be qualified
as MSR under the Convention. They can be summarized as follows:
First of all, scientific research is to be “marine,” which arguably excludes
any scientific operation which is not undertaken at sea (e.g., astronomical sensing
or land-based observations). 10
Second, MSR shall be conducted “exclusively for peaceful purposes,”
with “appropriate scientific methods and means,” 11 and in a lawful and
environmental-wise manner. 12
Third, data collected by means of MSR projects shall be publicly
disseminated and internationally available. 13
Finally, MSR shall contribute “to increase scientific knowledge of the
marine environment for the benefit of all mankind.” 14
For a matter of convenience, scientific projects which meet all the
aforementioned criteria are generally referred to as ‘pure’ (or fundamental)
research in order to distinguish them from ‘applied’ (or resources-related)
research, consisting in the collection of information in support of exploration or
exploitation activities, drilling and similar operations in the continental shelf, or
the construction and operation of artificial islands, installations or structures. 15
Both pure and applied researches fall within the MSR umbrella under the
Convention, although terms and conditions established by UNCLOS to conduct
applied research are normally stricter than those in place for pure research
activities. The distinction between these two MSR categories is, therefore, critical
to determine the applicable legal regime under UNCLOS.
The same Convention is, nonetheless, silent about when international
scientific value should be recognized to marine research operations. The
International Court of Justice (ICJ) in the Whaling in the Antarctic case observed
how, “programmes for purposes of scientific research should foster scientific
knowledge.” 16 The Court also noted how the discretion of a State to set out the
9 E.g., Articles 238, 239, 240, 244, 246 and 249 UNCLOS.
10 Furthermore, it is worth mentioning here that both in the Informal Single Negotiating Texts (ISNT) and in the
Revised Single Negotiating Texts (RSNT) of the Third United Nations Conference on the Law of the Sea
(UNCLOS III), the jurisdiction of States in the EEZ covered the “scientific research”, without any explicit
reference to the ‘marine’ nature of such a research. Indeed, the term “marine scientific research” was included
for the first time in Article 56 of the Informal Composite Negotiating Text (ICNT), during the Sixth Session of
the Conference. This suggests that the intention of participants at UNCLOS III was, eventually, to limit the
scope of coastal State’s jurisdiction under article 56(1)(b)(ii) only to “marine” scientific research, and not to all
marine operations. See also, M. Nordquist, SN Nandam, J Kraska, United Nations Convention on the Law of
the Sea of 1982: A Commentary (Volume II, Brill/Nijhoff, Leiden, 1989) 536-9; Y Tanaka (n 6) 336-7; and DR
Rothwell and T Stephens, The International Law of the Sea (Hart Publishing, Oxford and Portland, Oregon,
2010) 321.
11 Although, doubts still exist on the meaning of “appropriate scientific methods” at Article 240(b) UNCLOS. See
also H Woker, B Schartmüller, K Ola Dølven, K Blix, ‘The law of the sea and current practices of marine
scientific research in the Arctic’, Elsevier, Marine Policy 115 (2020) 103850, 1-9, at pp. 6-7.
12 UNCLOS, Article 240.
13 UNCLOS, articles 244(1) and 249(1)(e).
14 UNCLOS, article 246(3).
15 UNCLOS 246(5). See also, RR Churchill and AV Lowe, The Law of the Sea (Manchester University Press,
Manchester, 1991) 293; and Y Tanaka (n 6) 337.
16 Whaling in the Antarctic (Australia
and New Zealand (intervening) v. Japan), Judgment, Merits, ICJ GL No
148, ICGJ 471 (ICJ 2014), 31st March 2014, International Court of Justice (ICJ), para 58, p. 252.
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conditions for the granting of scientific permits should not allow the same State
to determine what scientific research means in practice.17 In this respect, Judge
Owada pointed out that, “[w]hat is ‘scientific research’ is a question on which
qualified scientists often have a divergence of opinion and are not able to come to
a consensus view.” 18
In fact, the classification of research activities as either pure or applied
research is often compounded by the cross-sectoral nature of such research
operations. But how - using the words of Judge Owada - can this ‘divergence of
opinion’ be reconciled in practice?
One way of doing that would be by determining what the definition of
MSR “does not” encompass, rather than what it does. Following this approach, at
least four categories of research activities should be put under a magnifying glass:
historical and archaeological research operations, the exploration of marine
natural resources, surveys, and bioprospecting. These activities are briefly
discussed below.
As for historical and archaeological research, the 2001 UNESCO
Convention on Underwater Cultural Heritage (UCH) is the most important
multilateral legal instrument in place to govern UCH activities. Article 10 of the
2001 UCH Convention recognizes how,
“[a] State Party in whose exclusive economic zone or on whose
continental shelf underwater cultural heritage is located has the
right to prohibit or authorize any activity directed at such heritage
to prevent interference with its sovereign rights or jurisdiction as
provided for by international law including the United Nations
Convention on the Law of the Sea.” 19
The “sovereign rights or jurisdiction” referred to at Article 10 of the UCH
Convention are those provided for by Article 56 UNCLOS, the list of which also
includes MSR. 20 Whereas Article 10 indicates that research activities directed at
UCH cannot encroach on EEZ and continental shelf’s rights and jurisdiction, it
follows that such research activities are different from MSR under UNCLOS.
The reason behind this notional separation is that historical and archaeological
research operations do not contribute to increasing scientific knowledge of the
marine environment, as they aim to collect scientific information on the
underwater cultural surrounding. 21 For example, the International Tribunal for
17 Ibid., para 61, p. 253.
18 Ibid., Diss. Op. Owada, para 25, p. 310.
19 Article 10: “(1) No authorization shall be granted for an activity directed at underwater cultural heritage located
in the exclusive economic zone or on the continental shelf except in conformity with the provisions of this
Article; (2) A State Party in whose exclusive economic zone or on whose continental shelf underwater cultural
heritage is located has the right to prohibit or authorize any activity directed at such heritage to prevent
interference with its sovereign rights or jurisdiction as provided for by international law including the United
Nations Convention on the Law of the Sea…” United Nations Convention on the Protection of the Underwater
Cultural Heritage (Paris, 2 November 2001, in force 2 January 2009) 1833 UNTS 397.
20 UNCLOS, Articles 56(1)(b)(ii) and 246(1).
21 DR Rothwell, AG Oude Elferink, KN Scott and T. Stephens (n 6) 571; S Dromgoole, ‘Revisiting the
Relationship between Marine Scientific Research and the Underwater Cultural Heritage’ (2010) 25(1)
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the Law of the Sea (ITLOS), in the M/V Louisa case, did not consider the
collection of archaeological objects by the Vincentian vessel as falling within the
scope of the MSR permit issued by Spain. 22
Neither the exploration of marine natural resources constitutes MSR
under UNCLOS. The collection of scientific information to be used for lucrative,
and normally private purposes with regard to fisheries or offshore mining
activities is covered, in the EEZ and continental shelf, by the exclusive sovereign
rights of the coastal State. 23 Almost 25 years before the adoption of UNCLOS, in
1958, Article 5(1) of the Convention on the Continental Shelf already indicated
how the exploration of the continental shelf should not result in any interference
with, inter alia, “fundamental oceanographic or other scientific research carried
out with the intention of open publication.” 24 Similarly, Article 246(5)(a)
UNCLOS refers to MSR projects of direct significance for the “exploration of
natural resources”, thus substantiating a separation between MSR and
‘exploration’ under UNCLOS. 25
More debatable is the classification of bioprospecting and surveying
activities as MSR. Bioprospecting generally consists in the recovering of living
organisms from the marine environment “as part of a ‘pure’ research program to
be the subject of commercial development.” 26 This twofold nature of
bioprospecting makes its classification as MSR rather controversial. Nonetheless,
it is reasonable to believe that in so far as bioprospecting is conducted in the EEZ
or over the continental shelf, it constitutes applied research that is regulated under
Article 246(5) UNCLOS. 27 While with regard to surveying activities, the
Convention refers to “surveys” together with MSR in Articles 19(2)(j), 21(1)(g)
and 40; although, surveying activities are not even mentioned in Part XIII
UNCLOS. It is debatable, therefore, whether or not such activities fall under the
consent-based regime established at Article 246 UNCLOS, especially when they
are conducted for military purposes or when research results are not made
internationally available. 28

22

23
24

25
26
27
28
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International Journal of Marine and Coastal Law (IJMCL), 33-61, at pp. 44-54; and S Dromgoole,
Underwater Cultural Heritage and International Law (Cambridge University Press, Cambridge, 2013) 271.
The M/V Louisa case (SaintthVincent and the Grenadines v. Spain), Judgment, Merits, ITLOS Case No 18,
ICGJ 450 (ITLOS 2013), 28 May 2013, International Tribunal for the Law of the Sea (ITLOS), para 117, p.
38. See also Diss. Op. Lucky, para 101, p. 177: “[t]he evidence provided is that the ‘Gemini III’ was a
workboat carrying equipment that was more consistent with a search for artefacts than with seismic research
only.”
UNCLOS, Articles 56(1) and 77(1) and (4).
Article 5 (1): “The exploration of the continental shelf and the exploitation of its natural resources must not
result in any unjustifiable interference with navigation, fishing or the conservation of the living resources of the
sea, nor result in any interference with fundamental oceanographic or other scientific research carried out with
the intention of open publication.” United Nations Convention on the Continental Shelf (Geneva, 29 April
1958, in force 10 June 1964) 499 UNTS 311.
Y Tanaka (n 6) 337.
DR Rothwell, AG Oude Elferink, KN Scott and T Stephens (n 6) 568; and M Gavouneli (n 6) 149.
R Wolfrum, N Matz, ‘The Interplay of the United Nations Convention on the Law of the Sea and the
Convention on Biological Diversity’ (2000) J.A. Frowein and R. Wolfrum (eds.), Max Planck Yearbook of
United Nations Law, 445-480, at pp. 457-8.
Furthermore, already in the 1956 Articles of the International Law Commission concerning the Law of the Sea,
surveys and marine scientific research were mentioned in different provisions, namely draft-article 18
(hydrographic surveys) and draft-article 27 (marine scientific research). See also Y Tanaka (n 6) 338; DR
Rothwell, AG Oude Elferink, KN Scott and T Stephens (n 6) 570; DR Rothwell and T Stephens (n 10) 275-6;
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So, what does the term MSR encompass? UNCLOS does not offer any
specific answer to this question; however, the Convention provides some
guidance on what MSR in the EEZ and over the continental shelf should (not)
include. Pure and applied researches certainly fall within the regime of MSR
under the Convention, while historical and archaeological research and
exploration do not. More difficult is the qualification of bioprospecting and
surveying operations, for which a case-by-case examination would be necessary.
That being said, it is reasonable to believe that as long as research operations are
conducted (i) at sea; (ii) for peaceful purposes; (iii) with scientific means; (iv) to
increase scientific knowledge of the marine environment; and (v) their results are
public and internationally available, such operations would fall under the
umbrella of the MSR regime established by UNCLOS.

3. Marine Scientific Research in the Exclusive
Economic Zone and Continental Shelf
Once that the meaning of MSR has been clarified, it is important to
provide a more in-depth examination of the body of rules governing scientific
operations in the EEZ and over the continental shelf. Without a clear
understanding of how the relevant UNCLOS provisions work, indeed, it would
not be possible to conduct a critical examination of the way such provisions are
interpreted and applied.
Two preliminary remarks are herein necessary:
Firstly, both the EEZ and the continental shelf are maritime zones within
national jurisdiction, although they are not covered by the sovereignty of the
coastal State.29 This means that the exercise of rights and jurisdiction in those
maritime areas shall be conducted by the coastal State within the limits of what is
allowed by UNCLOS and other rules of international law. Notably, coastal State’s
rights and jurisdiction in the EEZ and continental shelf are non-inclusive, and
therefore they need to be interpreted in a more restrictive way, providing any
restrictive interpretation does not have the practical effect of depriving such
rights and jurisdiction of their functional nature.30
T Daniel, ‘Marine Scientific Research Under UNCLOS: a Vital Global Resource?’ (2006) IHR Vol. 7 No. 2
(new series) August 2006, International Hydrographic Review, 6-17, at p. 8; G Andreone, The Future of the
Law of the Sea – Bridging Gaps Between National, Individual and Common Interests, (Springer, Cham, 2017)
99; Council for Security Cooperation in the Asia Pacific (CSCAP), The Practice of the Law of the Sea in the
Asia Pacific, CSCAP Memorandum No. 6, December 2002, 3-4; B H Oxman, ‘The Regime of Warships under
the United Nations Convention on the Law of the Sea’ (1984) 24 Va. J. Int’l. L. 809, University of Miami Law
School, 809-863, at pp. 845-7.
29 According to Articles 2(1) and 49(1) UNCLOS, the sovereignty of the coastal State extends beyond its land
territory and internal waters, and in case of archipelagic State the archipelagic waters, to the territorial sea.
30 The SS ‘Wimbledon’ (United Kingdom and ors v. Germany), Judgment, (1923) PCIJ Series A no 1, ICGJ 235
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Secondly, although the EEZ and the continental shelf are regulated by
different regimes, 31 the body of rules governing MSR in those maritime zones is
virtually identical. For example, Article 246 UNCLOS does not draw any
distinction between research projects which are conducted in the EEZ, and those
which are undertaken over the continental shelf 32 - with the only exception of
MSR operations conducted beyond the limits of the legal continental shelf
(200M).33 This does not mean that “the concept of the exclusive economic zone
and the concept of the continental shelf are merely two sides of the same coin;” 34
but, at least with respect to MSR, the conclusions drawn for the EEZ also extend
to the continental shelf, and vice versa.
This being so, in the EEZ and over the continental shelf coastal States
enjoy jurisdiction to authorize, regulate and conduct MSR. Accordingly, Article
56(1)(b)(ii) of UNCLOS indicates that the coastal State has jurisdiction with
regard to MSR “as provided for in the relevant provisions of [the] Convention.”
No corresponding stipulation exists in Part VI of UNCLOS with regard to the
continental shelf. Nonetheless, Article 56(3) UNCLOS specifies how the rights
set out in Article 56 – including, therefore, those concerning MSR – apply to the
seabed and subsoil of the EEZ in so far as they are exercised in accordance with
the provisions of UNCLOS governing the continental shelf. Further, the
formulation ‘relevant provisions’ at Article 56(1)(b)(ii) UNCLOS would apply
Article 246, which regulates MSR not only in the EEZ but also over the
continental shelf, by reference.
In this regard, paragraph 1 of Article 246 UNCLOS reads as follows,
“[c]oastal States, in the exercise of their jurisdiction, have the right
to regulate, authorize and conduct marine scientific research in
their exclusive economic zone and on their continental shelf in
accordance with the relevant provisions of this Convention.”
The same article goes on by indicating that marine scientific research in
the EEZ and over the continental shelf can only be conducted by other States or
competent international organizations 35 with the consent of the coastal State. 36
This consent can be express or implied, 37 and “in normal circumstances” the

31

32
33
34
35

36
37

38

(PCIJ 1923), 17th August 1923, League of Nations (historical) [LoN]; Permanent Court of International Justice
(historical) [PCIJ], para 69.
UNCLOS Part V (Exclusive Economic Zone), and UNCLOS Part VI (Continental Shelf). See also Dispute
Concerning Delimitation of the Maritime Boundary between Bangladesh and Myanmar in the thBay of Bengal
(Bangladesh v. Myanmar), Judgment, Merits, ITLOS Case No 16, ICGJ 448 (ITLOS 2012), 14 March 2012,
International Tribunal for the Law of the Sea, para 361, p. 108.
Seeth also, Barbados v. Trinidad and Tobago arbitration, Final Award, (2006) 45 ILC 839, ICGJ 371 (PCA 2006),
11 April 2006, Permanent Court of Arbitration (PCA), para 182, p. 56.
UNCLOS, Article 246(6).
M Nordquist, SN Nandam, J Kraska, United Nations Convention on the Law of the Sea of 1982: A
Commentary, Volume IV (Brill/Nijhoff, Leiden, 1989) 246.17(a), at p. 517.
The Convention does not indicate the “competent international organisations” entitled to conduct marine
scientific research in the EEZ and continental shelf of the coastal State. Examples of such organisations are the
International Council for the Exploration of the Sea; the Intergovernmental Oceanographic Commission; and
the International Hydrographic Organisation. See also Y. Tanaka (n 6) 339.
UNCLOS, Article 246(2).
UNCLOS, Article 252.
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coastal State would be required to grant it, 38 even when no diplomatic relations
between the researching State and the coastal State exist.39 The coastal State is
also required to “establish rules and procedures ensuring that such consent will
not be delayed or denied unreasonably.” 40 This obligation entails the coastal
State’s duty to set out a domestic institutional framework to receive and process
MSR requests made by researching States or competent international
organizations, in accordance with the relevant provisions of Part XIII UNCLOS,
including the communication of additional information of importance to the
researching State or the establishment of certain technical conditions for the
conduct of MSR. 41
Whereas the Convention does not expressly indicate what constitutes a
“normal circumstance” for the consent’s purposes, the travaux preparatoires of
the Convention suggest that the normalcy of circumstances “be considered in
light of the specific context in which MSR project is carried out, rather than by
reference to some rigid criteria.”42 In this regard, the UN Division for Ocean
Affairs and the Law of the Sea (DOALOS) noted how examples of abnormal
circumstances would be “a situation of imminent danger of armed conflict” or “a
jurisdictional dispute over the area for which the request has being made.” 43
In addition, an examination a contrario of Article 246(3) UNCLOS
suggests that research activities that are not concordant with UNCLOS and other
rules of international law; which are conducted for non-peaceful purposes; or
which are carried out for a purpose other than that of increasing scientific
knowledge of the marine environment, could not benefit of the more favourable
consent-based regime established under the Convention, as the coastal State
would be allowed, in those circumstances, to deny its consent.
Besides, the coastal State may always withhold its consent if the research
project:
“(a) is of direct significance for the exploration and exploitation of
natural resources, whether living or non-living;
(b) involves drilling into the continental shelf, the use of explosives
or the introduction of harmful substances into the marine
environment;
(c) involves the construction, operation or use of artificial islands,
installations and structures referred to in articles 60 and 80;
38
39
40
41

UNCLOS, Article 246(3).
UNCLOS, Article 246(4).
UNCLOS, Article 246(3).
UNCLOS, Article 249. See also, United Nations Division for Ocean Affairs and the Law of the Sea (2010),
op.cit., p. 42.
42 A Proelss, United Nations Convention on the Law of the Sea: A Commentary, Hush/Nishimoto, Marine
Scientific Research in the EEZ and on the Continental Shelf (C.H. Beck – Hart – Nomos, München – Oxford –
Baden-Baden, 2017) 1659.
43 United Nations Division for Ocean Affairs and the Law of the Sea (2010), Marine Scientific Research – A
revised Guide to the Implementation of the Relevant Provisions of the United Nations Convention on the Law
of the Sea, United Nations Publication, Sale No. E.10.V.12, New York, p. 41.
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(d) contains information communicated pursuant to article 248
regarding the nature and objectives of the project which is
inaccurate or if the researching State or competent international
organization has outstanding obligations to the coastal State from a
prior research project.” 44
The activities listed above constitute applied research that is connected
with the exclusive rights and jurisdiction recognised to the coastal State by
UNCLOS, including the exploration of natural resources (whether in the EEZ
and over the continental shelf),45 drilling or tunneling in the continental shelf, 46
and the construction or operation of artificial islands, installations and other
structures.47 As it was pointed out in Section 2, such activities are not excluded
from the definition of MSR under the Convention. Nevertheless, they are subject
to a different consent-based regime, which does not require the coastal State to
grant its consent in “normal circumstances.”
Researching States and competent international organizations which
intend to conduct MSR in the EEZ or over the continental shelf shall
communicate to the coastal State, normally through diplomatic channels, 48
relevant information concerning the scientific project, including: nature and
objectives of the project, geographical areas covered by it, and expected date of
commencement and ending of research operations.49 If the coastal State is not
satisfied with the information communicated by the researching State, or if such
information is wrong or incomplete, the coastal State would be allowed under
certain conditions to deny or suspend its consent. 50 In arguendo, the
communication of wrongful or incomplete information would also constitute an
‘abnormal’ circumstance for which consent by the coastal State might be
denied. 51
No disputes arising with regard to the exercise of coastal State’s powers
to deny or suspend its consent can be subject to the compulsory procedure
entailing binding decisions under Part XV, Section 2 UNCLOS, as such disputes
are exempted by Article 297(2)(a) of the Convention. 52 Whenever the
researching State considers that the coastal State has exercised its right to
authorize and regulate MSR in the EEZ and continental shelf in a way not
consistent with the Convention, the only means that it would have to settle any
44
45
46
47
48
49
50
51
52

40

UNCLOS, Article 246(5).
UNCLOS, Articles 56(1)(a) and 77(1) and (4).
UNCLOS, Articles 81 and 85.
UNCLOS, Articles 60 and 80.
UNCLOS, Article 250; see also, United Nations Division for Ocean Affairs and the Law of the Sea (2010),
op.cit., p. 39.
UNCLOS, Article 248.
UNCLOS, Articles 246(5), 252 and 253.
UNCLOS, Articles 256(5)(d) and 248. See also, United Nations Division for Ocean Affairs and the Law of the
Sea (n 43) 11.
UNCLOS, Article 297(2)(a): “Disputes concerning the interpretation or application of the provisions of this
Convention with regard to marine scientific research shall be settled in accordance with section 2, except that
the coastal State shall not be obliged to accept the submission to such settlement of any dispute arising out of: (i)
the exercise by the coastal State of a right or discretion in accordance with article 246; or (ii) a decision by the
coastal State to order suspension or cessation of a research project in accordance with article 253.”
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related dispute with the coastal State concerned would be submitting that dispute
to conciliation Annex V, section 2. 53
Finally, save in specifically designated exploitation/exploration areas, the
consent of the coastal State is not required with regard to research operations
conducted by researching States or international organizations over the extended
continental shelf (beyond 200M) of the coastal State.54

4. Coastal State’s Consent to Conduct Marine
Scientific Research: A Procedural Condition
or a Discretionary Power?
Provided that researching States and institutions are required to ask for
the coastal State’s consent before undertaking pure research activities in the EEZ
and over the continental shelf, and that the coastal State, on its side, is required to
grant “in normal circumstances” such consent, who decides when MSR may be
undertaken in such maritime zones?
A line needs to be drawn, once again, between pure research and applied
research, as only the former category of MSR operations might raise some doubts
on the unreserved discretionary nature of the coastal State’s consent. This is
because, as it was discussed in Section 3, for applied research in the EEZ and
over the continental shelf, the Convention recognizes the right of the coastal State
to withhold or suspend the consent virtually at any time. 55 While for pure
research activities the same State would be required to grant its consent “in
normal circumstances.” 56

4.1 Sovereign-centric vs liberal approach
Now, if we assume that the coastal State has the full and exclusive
authority to determine when the circumstances to conduct MSR in the EEZ or
over the continental shelf are “normal”, then the role played by researching States
and institutions in the consent-making process would arguably be as marginal as
it is in maritime areas over which the sovereignty of the coastal State extends (i.e.,
internal waters, territorial sea and archipelagic waters). Indeed, the power of the
coastal State to determine when the normalcy of circumstances exists in practice,
53
54
55
56

UNCLOS, Article 297(2)(b).
UNCLOS, Article 246(6).
UNCLOS, Article 246(5).
UNCLOS, Article 246(3).
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together with the disputes settlement’s limitation at Article 297(2) UNCLOS
would subject the undertaking of most of the MSR projects in the EEZ and over
the continental shelf to the tantrum of the coastal State.
While if we postulate that researching States and organizations may
determine when the circumstances to conduct MSR are “normal,” then the
consent’s request would be downgraded to a mere procedural condition, as the
normalcy of circumstances under which the consent should be granted by the
coastal State could be presumed in the majority of cases; 57 with the consequence
that researching States and institutions may invoke the infringement of Article
246(3) UNCLOS most of the times that the consent for pure research is denied.
Borrowing the words used by Judge Bedjaoui in the Gabčikovo/Nagymaros case,
“[i]t is as if a State were free to purchase weapons or have them manufactured,
but were not permitted to use them if attacked.” 58
The former assumption can be referred to as a sovereign-centric
interpretation of Article 246 UNCLOS. In other words, the EEZ and continental
shelf are jurisdictional areas, where the sovereign authority of the coastal State
extends, and where, consequently, for matters expressly regulated by UNCLOS,
including MSR, priority should be given to the interests of the coastal State. The
latter assumption, on the contrary, follows a liberal interpretation of the same
UNCLOS provision that emanates from the limited authority of the coastal State
in the EEZ and continental shelf, and on the need to adequately reflect the
different legal regime established by UNCLOS for such maritime areas. The
sovereign-centric interpretation should be preferred for the reasons indicated in
Sections 4.1.1 to 4.1.4 below.

4.1.1 Functional nature of consent
The element of discretion is an important component of the coastal State’s
consent. Without discretion the consent would lose its functional character, with
the consequence that the ‘right’ (Article 246(2)) and the ‘obligation’ (Article
246(3)) of the coastal State to grant such consent would act like “two
mathematical negatives that make a positive, cancel each other out and leave the
objective question of the legitimacy.” 59 Soons observed how any exception to
the general rule mandating access to the EEZ and continental shelf for MSR
operations should be interpreted restrictively. 60 However, as the Permanent Court
57 RR Churchill and AV Lowe, The Law of the Sea (Manchester University Press, Manchester, 1991) 292-4; G
Andreone (n 28) 92-3; DR Rothwell and T Stephens (n 10) 327-8; DR Rothwell, AG Oude Elferink, KN Scott
and T Stephens (n 6) 567-8; T Daniel (n 28) 8-10; and M Pavliha, NA Martinez Gutierrez, ‘Marine Scientific
Research and the 1982 United Nations Convention on the Law of the Sea’ (2010) 16 Ocean and Coastal L.J.
(2010), Vol. 16, Number 1, Article 4, Ocean and Coastal Law Journal (OCLJ), 115-133, at pp. 121-2.
58 Gabčikovo-Nagymaros Project (Ungary v. Slovakia), Judgment, Merits, ICJ GL No 92, [1997] ICJ Rep 7, 25th
September 1997, International Court of Justice (ICJ); Sep.Op. Bedjaoui, para 48, p. 133.
59 Barcelona Traction, Light and Power Company, Limited (Belgium v. Spain), Judgment, Merits, Second Phase,
ICJ GL No. 50, [1970] ICJ Rep 3, (1970) 9 ILM 227, ICGJ 152 (ICJ 1970), 5th February 1970, International
Court of Justice (ICJ); Sep.Op. Fitzmaurice, para 46, pp. 92-93.
60 TL McDorman, AJ Bolla, DM Johnston, J Duff, International Ocean law – Materials and Commentaries,
(Carolina Academic Press, Durham, 2005) 386-7.
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of International Justice (PCIJ) in the S.S. Wimbledon case noted, the restrictive
interpretation of a right is to be rejected if such interpretation results in the
destruction of what the same right was originally meant to grant. 61 Hence,
considering that Article 246(2) UNCLOS expressly indicates that MSR
operations – whether pure or applied - in the EEZ and continental shelf can only
be conducted with the consent of the coastal State, the act of reducing the
granting of such consent to a mere procedural condition would deprive Article
246(2) of its primary purpose, namely the granting of permission. 62 On the
contrary, a sovereign-centric interpretation would not affect the primary purpose
of the coastal State’s obligation to grant its consent “in normal circumstances” at
Article 246(3), as the condition of the normalcy of circumstances under which
the consent should be granted already entails a certain degree of constraint.
Indeed, the purpose of Article 246(3) is to ensure that under certain
circumstances, and not under “any” circumstances, the consent will be granted.

4.1.2 Jurisdiction and discretion
The coastal State enjoys under Articles 56(1)(b)(ii) and 246(1) the
exclusive jurisdiction to authorize and regulate MSR in its EEZ and over its
continental shelf. Judge Ndiaye in the Virginia G case observed how,
“[j]urisdiction means that the coastal State has discretion to regulate the activities
within its competence, subject to compliance with the Convention.” 63 Such
‘discretion’ is, therefore, a margin of appreciation substantiated by the capacity of
the coastal State to select the most favorable option within an array of multiple
and different choices. In other words, the discretion to decide the way to behave
axiomatically excludes the obligation to act in a predetermined way. This is also
the reason why during discussions held at the Third United Nations Conference
on the Law of the Sea, States participating at the Conference opted for the
exclusion of marine scientific research from the list of rights of other States in the
EEZ at Article 58(1) UNCLOS. 64

4.1.3 Normalcy of circumstances
In the absence of any objective criterion to determine the normalcy of
circumstances under which coastal State’s consent should be granted, whether or
not the circumstances are “normal” is subject to the interpretation of the coastal
61 The SS ‘Wimbledon’
(United Kingdom and ors v. Germany), Judgment, (1923) PCIJ Series A no 1, ICGJ 235
(PCIJ 1923), 17th August 1923, League of Nations (historical) [LoN]; Permanent Court of International Justice
(historical) [PCIJ], para 34.
62 For example, in the ILC Commentary (p. 157) to Article 6 of the Draft Articles on Prevention of
Transboundary Harms from Hazardous Activities (2001), the Commission noted how “[t]he word
‘authorization’ means granting permission by governmental authorities to conduct an activity covered by these
articles. States are free to choose the form of such authorization.”
63 M/V “Virginia G” case (Panama v. Guinea-Bissau), Merits, Judgment, ICGJ 452, ITLOS Case No. 19, 14th
April 2014, International Tribunal for the Law of the Sea (ITLOS); Diss.Op. Ndiaye, para 178, p. 306.
64 M Nordquist, SN Nandam, J Kraska, United Nations Convention on the Law of the Sea of 1982: A
Commentary, Volume II (Brill/Nijhoff, Leiden, 1989) 58.10(a), at pp. 563-4.
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State.65 In this regard, Caflisch and Piccard noted how “the vagueness of the
expression ‘in normal circumstances’ contained in [Article 246(3) UNCLOS]
virtually robs that provision of any normative value. It is indeed difficult to
imagine a situation in which the coastal State would not be in a position to assert
that the circumstances surrounding a research project are ‘abnormal’ in some
way.” 66 The right to determine when circumstances are ‘abnormal’ rests,
therefore, in the hands of the coastal State. This right is not absolute. It shall be
exercised in good faith, in accordance with other rules of international law and
shall not be abused by the coastal State.67 Nonetheless, the same right endows
the coastal State with a discretionary power which operates in respect of all
scientific activities to be conducted in the EEZ and over the continental shelf.

4.1.4 Reasonableness of the denial
A sovereign-centric interpretation of Article 246 would also be supported
by the language of Article 246(8) UNCLOS, which indicates how all marine
research activities regulated under the other paragraphs of the same provision –
therefore, including pure research activities - “shall not unjustifiably interfere
with activities undertaken by coastal States in the exercise of their sovereign
rights and jurisdiction provided for [by UNCLOS].” The latter provision is to be
read in conjunction with Article 246(3) of the Convention that requires coastal
States not to deny their consent “unreasonably,” thus tacitly admitting the denial
of such consent when “reasonable” circumstances exist. For example, Article
246(5)(b) UNCLOS provides the right of the coastal State to deny its consent in
respect of scientific projects consisting in “the introduction of harmful substances
into the marine environment.” This means that damages or significant
disturbances (e.g., noise pollution) caused to marine life and ecosystems by
invasive scientific practices not consisting in any “introduction of harmful
substances in the marine environment” would fall outside the scope of Article
246(5)(b). Yet, such scientific practices would constitute an act of “pollution of
the marine environment,” as described at Article 1(1)(4) UNCLOS, which
extends its legal scope to the introduction of “energy” - and not only “substances”
- into the marine environment. 68 So, in consideration of the coastal State’s
jurisdiction to protect and preserve the marine environment in its EEZ and
continental shelf;69 and in accordance with Article 246(8) UNCLOS preserving

65 M. Nordquist, S.N. Nandam, J. Kraska, United Nations Convention on the Law of the Sea of 1982: A
Commentary, Volume IV (Brill/Nijhoff, Leiden, 1989) 246.17(c), at p. 518.
66 L Caflisch and J Piccard (n 7) 876-7.
67 UNCLOS, Article 300.
68 Southern Bluefin Tuna case (New Zeland v. Japan; Australia v. Japan), Order, Provisional Measures,
ITLOS
Case No 3, (1999) 38 ILM 1624, ICGJ 337 (ITLOS 1999), ITLOS reports 1999, 27th August 1999,
International Tribunal for the Law of the Sea (ITLOS), para 70, p. 295; Chagos Marine Protected Area
Arbitration (Mauritius v. United Kingdom), Final Award, ICGJ 486 (PCA 2015), p. 211, para 538; and thSouth
China Sea Arbitration, Philippines v China, Award, PCA Case No 2013-19, ICGJ 495 (PCA 2016), 12 July
2016, para. 945, pp. 376.
69 UNCLOS, Article 56(1)(b)(iii).
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such jurisdiction from any unjustifiable interference, the coastal State would have
the right to deny its consent anytime that an MSR project is likely to cause harm
to the marine environment of the EEZ and continental shelf, even if the language
of Article 246(5)(b) only refers to “the introduction of harmful substances into
the marine environment.” 70 The range of pure research activities for which a
“reasonable” denial of the consent would be allowed under UNCLOS is,
therefore, broader than what the language of the same Convention, and in
particular of Article 246, may suggest.

4.2 Answering the main legal question
In conclusion, in light of what was discussed above, is the coastal State’s
consent a mere procedural condition to conduct MSR in the EEZ and continental
shelf, or does it account to a real discretionary power?
In line with a sovereign-centric interpretation of Article 246 UNCLOS,
the coastal State’s consent to conduct MSR in the EEZ and continental shelf
constitutes a real discretionary power. Not only the coastal State may deny its
consent in the cases expressly provided for by the Convention, as observed in
Section 3; but the same State would also be allowed to deny its consent whenever
it believes that an unjustifiable interference with its rights and jurisdiction or an
abnormal circumstance exist. Who decides when such interference or
circumstance exist in practice? No one but the coastal State, which on its side is
required to adopt rules and procedures not to delay or deny its consent
unreasonably; 71 and to exercise its right to authorize MSR in the EEZ and
continental shelf “in a manner which would not constitute an abuse of right.” 72
Yet is the coastal State that decides when the circumstances to grant its consent
are “normal,” as the contrary would destroy the primary function of the right to
grant that consent. A function that is shielded by the wording of Article
297(2)(a)(i) UNCLOS, excluding the compulsory procedure entailing binding
decisions at Part XV, section 2 UNCLOS for disputes concerning “the exercise
by the coastal State of a right or discretion in accordance with article 246.”
Does it mean that the role of researching States and institutions in the
EEZ and continental shelf is as marginal as the one played by them in respect of
MSR, inter alia, in the territorial sea? Negative; as the mechanism of “implied
consent” at Article 252 UNCLOS, and the obligation of the coastal State to adopt
national rules and procedures not to deny or delay the consent ‘unreasonably’, do
contribute, in a very specific way, to establishing a research-friendly system for
researching States and institutions. These more favorable conditions, on the
70 It is noteworthy that article 196(1) UNCLOS requires States to take measures to, inter alia, prevent pollution of
the marine environment resulting from the use of technologies under their jurisdiction or control, which would
arguably include also the use of technologies for scientific purposes.
71 UNCLOS, Article 246(3).
72 UNCLOS, Article 300.
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contrary, do not apply in maritime areas over which the sovereignty of the coastal
State extends.

5. Concluding remarks
The legal regime established under UNCLOS to govern marine science is
one of the most important achievements of the Third United Nations Conference
on the Law of the Sea. No definition of MSR is included in the text of the
Convention, nonetheless Part XIII of UNCLOS provides rules to regulate
scientific operations in the territorial sea, EEZ, continental shelf (within and
beyond 200M), on the high seas and in the Area. Other relevant provisions are
also included within the text of the Convention in respect of straits used for
international navigation, archipelagic waters, protection and preservation of the
marine environment, transfer of scientific technology and settlement of disputes.
This complex network of rules and provisions constitutes the MSR legal regime
under UNCLOS, which this article examined only in small part. The main
objective of this article was to analyse and discuss the nature and scope of coastal
State’s consent in respect of MSR activities in the EEZ and continental shelf to
determine whether the coastal State’s consent to conduct MSR in such areas
accounts for a mere procedural condition or rather to a real discretionary power.
For that purpose, this article circumscribed the scope of MSR under the
Convention; contextualised the consent-based regime for MSR activities in the
EEZ and continental shelf, as established under Article 246 UNCLOS; and
eventually discussed, in critical terms, the nature of the coastal State’s consent in
paragraph 3 of the same UNCLOS provision by explaining why a sovereigncentric interpretation of Article 246 should be preferred.
This article concluded that the coastal State enjoys a discretionary power
to grant MSR, including pure research, in its EEZ and over its continental shelf
that is only marginally limited by Article 246(3). This is based on at least four
reasons: the functional nature of consent; the discretionary character of the
coastal State jurisdiction to authorise MSR; the vagueness of the wording of
Article 246(3); and the coastal State’s authority to reasonably deny its consent.
Indeed, missing any objective mechanism and criterion to determine the
normalcy of circumstances under which coastal State’s consent should be granted,
whether or not the circumstances are “normal” is left to the interpretation of the
coastal State. A discretionary power which is protected by the disputes
settlement’s limitation at Article 297(2).
This conclusion may be unpleasant to many, especially to those who
support a way more transparent and open manner in conducting research
operations at sea, as a sovereign-centric interpretation of Article 246, in practice,
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concentrates into the hands of the coastal State all the power to authorize MSR in
the EEZ and continental shelf. However, this is the only way to preserve the
animus of the consent’s regime established under UNCLOS. The opposite would
see the coastal State walking tiptoe on the thin ice of international law, where a
wrong step – a consent’s denial – would expose a coastal State to its international
responsibility for the violation of Article 246(3). This was not the intention of the
participants at the Third United Nations Conference on the Law of the Sea which,
on the one hand, expressly excluded MSR from Article 58(1) UNCLOS; and, on
the other hand, included in the text of the Convention Article 297(2)(a)(i) to
preserve “the exercise by the coastal State of a right or discretion in accordance
with article 246.”
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