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The article explores opportunities for the sustainable economic development of coastal
territories in the Baltic Sea region (BSR) arising in blue economy sectors in the framework
of digital transformation. The study argues that a more active commercialisation of
territorial resources can facilitate the sustainable economic development of the BSR
coastal territories, following digitally-driven innovations. The paper provides an overview
of methodological approaches to territorial sustainability. It also assesses the 2009—
2018 level of the socio-economic development of the BSR coastal territories, underpins
the importance of the blue economy and highlights the role of digital transformation in
reaching the UN Sustainable Development Goals (SDGs) in the BSR through digitallydriven innovations. A comparative and problem-targeted statistics analyses show
significant differences in the level and dynamics of socio-economic development in the
BSR coastal territories with their GRP per capita being generally lower than the national
or macroregional average. A review of literature on sustainable development in the BSR
has shown that a more active use of unique resources of the coastal territories along with
a technology-driven growth of blue economy sectors can counterbalance the negative
impact of the territories’ uneven development on the progress towards the SDGs in the
BSR. Increasing the competitiveness of the BSR coastal territories requires investment
in digital solutions in the blue economy sectors and the creation of a communication
infrastructure. The review of key innovations in the blue economy sectors shows that
their implementation gives impetus to other industries by reducing costs, creating new
jobs, and improving the quality of products and services.
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Introduction
The Baltic Sea Region (BSR) comes into focus of research for many reasons,
including the border position of its member countries and regions [1; 2; 3], their
coastal location [4; 5] and long historical ties [6]. The region is also of interest
since it is a pilot one for several EU projects. It is the first EU macro-region with
its own strategy [7; 8; 9]. Researchers note that the impetus for its development
came from the realization of the fact that the ecosystem of the Baltic Sea is un
der considerable stress, which can be removed only through concerted efforts
at the interstate and supra-territorial levels [10]. Special attention is paid to the
issues of sustainable development, often viewed together with the blue econo
my — the use of marine resources aimed to ensure economic growth, improve
the living and working conditions of the population, as well as the state of the
ocean ecosystem1 [see. for example, 8; 11; 12; 13; 14; 15].
The term sustainable development was introduced in 1987 in a report of the
World Commission on Environment and Development. According to the pre
sented definition, it is “the development that meets the needs of the present with
out compromising the ability of future generations to meet their own needs2.”
The UN3 2030 Agenda, adopted in 2015, sets 17 sustainable development goals
for three interdependent areas: economic growth, social development and envi
ronmental protection. Sustainable development is generally understood as the
development sustaining the balance of these three components [see e. g. 16; 17,
etc.]. Some authors also add a political one to this group [18; 19].
In this study, sustainable economic development is considered as a compre
hensive process aimed at solving socio-economic problems, improving the liv
ing conditions of the region’s population and the state of the environment by
achieving a balance between the social and economic spheres.
Although the Sustainable Development Goals (SDGs) are not legally bind
ing, many supranational and national strategies are developed in line with them.
For example, Russia’s national development goals through 20304, adopted in
What is the Blue Economy? 2017, World Bank, June 6, available at: https://www.worldbank.
org/en/news/infographic/2017/06/06/blue-economy (accessed: 03/15/2021).
1

Report of the World Commission on Environment and Development: Our Common Fu
ture, 1987, UN, available at: https://sustainabledevelopment.un.org/content/documents/5987
our-common-future.pdf (accessed20.12.2020).
3
Transforming our world: The 2030 Agenda for Sustainable Development. Resolution by the
UN General Assembly dated 25.09.2015 No. A/RES/70/1, 2015, UN, available at: https://
www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=R (accessed 18.12.2020).
4
On the national development goals of the Russian Federation through 2030, 2020, Decree
of the President of the Russian Federation of July 21, 2020 No. 474, available at: http://www.
consultant.ru/document/cons_doc_LAW_357927/ (accessed 19.12.2020).
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June 2020, almost completely coincide with the UN SDGs. In the EU, the SDGs
must be incorporated into all strategic documents5. The SDG Goal 14 (conserve
and sustainably use the oceans, seas and marine resources6) is especially rele
vant for coastal countries and territories. In the EU, its importance is reflected
in the Blue Growth Strategy7, and in the BSR — in the EU Strategy for this
macroregion8.
Appeals for work towards the SDGs in the BSR based on developing the
potential of the blue economy are contradictory since the increased economic
activity in the maritime sectors and industries results in greater environmental
pressure on the marine ecosystem. However, digital transformation can provide
means for resolving this contradiction.
As follows from a recent study on the use of big data and artificial intelli
gence in the maritime industry [20], the concept of digital transformation is the
most suitable for characterizing not only the change in the quality of business
models based on digital technologies but also the relationship between various
stakeholders directly or indirectly involved in the production of products and
services in the blue economy. Digital transformation provides for consistency
of these relations and the universality required to drive concerted actions to
achieve the SDGs in the Baltic Sea region.
Digital transformation is not a new phenomenon, however, the Covid-19 pan
demic served as a catalyst for it [21; 22; 23; 24; 25; 26]. When holidaymaking,
business trips, physical presence in the workplace and real-life communication
with clients, colleagues, partners turned out to be impossible, many enterprises
faced the choice of either leaving the market or adapting to the new conditions.
The latter required the accelerated introduction of digital technologies (big data,
artificial intelligence, cloud technologies, RFID) and the restructuring of busi
ness models to promptly respond to unforeseen situations and reduce costs [27].
When the pandemic is over, businesses and territories, which by that time have
reached ‘digital maturity’ will find themselves in a more advantageous position
[28]. The acceleration of digital transformation, as well as the competitive ad
vantages that it provides, should be taken into account when developing both
national and regional development strategies.
EU Approach to sustainable development, 2020, European Commission, available at: https://
ec.europa.eu/info/strategy/international-strategies/sustainable-development-goals/eu-ap
proach-sustainable-development_en (accessed 19.12.2020).
6
Goal 14: Conserve and sustainably use the oceans, seas and marine resources, 2020, UN,
Sustainable Development Goals, available at: https://www.un.org/sustainabledevelopment/ru/
oceans/ (accessed: 19.12.2020).
7
Blue Growth, 2020, European commission, available at: https://ec.europa.eu/maritimeaf
fairs/policy/blue_growth_en (date accessed: 20.12.
8
EU Strategy for the Baltic Sea Region. URL: https://www.balticsea-region-strategy.eu/ (ac
cessed 23.12.2020).
5
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It should be noted that the majority of research on the BSR consider either
whole countries or coastal territories of the NUTS3 level9 and Russian regions,
depending on the interpretation of the term the Baltic Sea region [29]. In this
work, the BSR is used in its narrow meaning and includes only territories locat
ed directly on the seacoast since these territorial objects are under the maximum
influence of the proximity of the sea as a factor determining the sustainability of
their socio-economic development [18].
In this article, the term coastal territory refers to an administrative-territorial
unit of the meso-level adjacent to the internal seawaters and (or) the territorial
sea of a country. Thus, the concept of coastal territories of the Baltic Sea region covers territorial objects of the region in its narrow sense: “located on the
coast of the Baltic sea or in direct proximity to it” [29]. These are three coastal
subjects of the Russian Federation (St. Petersburg, Leningrad region, Kalinin
grad region) and 21 EU territories. The EU defines coastal regions as units of
the NUTS 3 level, whereas this paper considers units of the NUTS 2 level and
in some cases NUTS 1 (whole countries), since it is this level that is formally
comparable to the Russian Baltic regions — the Kaliningrad region, Leningrad
region and St. Petersburg with the population of 1,002.2, 1,847.9 and 5,383.9
thousand people, respectively10.

Approaches to assessing the sustainability
of a territory’s development
On 6 July 2017, as part of its Sustainable Development Strategy, the UN ad
opted 169 targets and 231 indicators to achieve the 17 goals11. The EU uses 100
indicators to track the achievement of the 17 UN SDGs. EU countries monitor
their progress only on the indicators that are most important to them. For exam
ple, Germany uses only 65 indicators12. Russia submits a voluntary report on 90
indicators whilst its national projects cover 107 out of 169 SDG targets13.
Coastal, island and outermost regions, 2020, Eurostsat, available at: https://ec.europa.eu/
eurostat/web/coastal-island-outermost-regions/background (accessed 24.01.20).
10
Regions of Russia. Social and economic indicators 2019, 2019, Stat. Sat. Rosstat, Moscow,
available at: https://gks.ru/folder/210/document/13205 (accessed 24.01.2020).
11
Work of the Statistical Commission pertaining to the 2030 Agenda for Sustainable Development, 2017, Resolution adopted by the General Assembly on July 6, 2017 No. A/RES/71/313,
available at: https://undocs.org/ru/A/RES/71/313 (accessed 21.12.2020).
12
Sustainable development indicators, 2020, Destatis, available at: https://www.destatis.
de/EN/Themes/Society-Environment/Sustainable-Development-Indicators/_node.html (ac
cessed 06.01.2021).
13
Voluntary National Review of the Implementation of the 2030 Agenda for Sustainable
Development. RF, 2020, United Nations, Department of Economic and Social Affairs: Sustainable Development, available at: https://sustainabledevelopment.un.org/content/docu
ments/26421VNR_2020_Russia_Report_Russian.pdf (accessed 28.12.2020).
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Currently, monitoring the achievement of the SDGs in individual regions and
territories is more of an exception, but the importance of implementing a sus
tainable development strategy not only at the national but also at the subnational
levels has already been recognized. For example, the Organization for Economic
Cooperation and Development (OECD) indicates that 65% of the SDGs’ targets
cannot be achieved without local and regional governments’ proper involve
ment14. In this regard, it is likely that soon regions will also start reporting on
their progress towards the SDGs.
To assess the level of sustainability of the socio-economic development of
territories, most authors propose to use synthetic indicators that take into ac
count economic, social and environmental components, developed on the basis
of the UN indices [13; 17; 30; 31; 32; 33]. Usually, such assessments apply a
comparative analysis methodology, including data envelopment analysis [34;
35], an evaluation based on distance from the average solution [36]. Unfortu
nately, it is not possible to use such indicators in this work due to the lack of
statistical data on territories of the EU and the Russian Federation.
The most common indicator used to measure the sustainability of socio-eco
nomic development is GDP per capita. An alternative to it is Sustainable Eco
nomic Wellbeing Index (ISEW), proposed by Daley and Cobb [37]. This index
is used both at the national [38; 39] and subnational levels [40]. It should be
noted that it rather complements than replaces GDP per capita (it relies on per
sonal consumption data as well, however, it also takes into account inequality in
income, costs associated with crime, environmental degradation, loss of leisure
along with the benefits of consumer durables, public infrastructure, volunteering
and free housework [41]). GRP per capita remains the key indicator in economic
research to characterize the socio-economic development of a region.

Assessment of the socio-economic development
of the coastal territories of the BSR
To compare the coastal territories, the research applies GRP per capita based
on purchasing power parity. For analytical purposes, the calculation of the in
dicator’s values was done for 2009—2018 followed by the calculation of the
average annual growth rate (the geometric mean method) and accession rate for
each territory (by subtracting one hundred per cent from the previously calculat
ed values). The resulting data allow us to compare the level and dynamics of the
socio-economic development of the coastal territories of the Baltic Sea region
(Fig. 1).
A Territorial Approach to the Sustainable Development Goals: Synthesis report, 2020,
OECD, available at: https://www.oecd-ilibrary.org/sites/e86fa715-en/index.html?itemId=/
content/publication/e86fa715-en (accessed 30.12.2020).
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Level and dynamics of per capita GRP of the coastal territories of the
Baltic Sea region as of 2018
9,00%

Vidurio ir vakaru
Lietuvos regionas

average annual growth rate of per capita GRP in 2009-2018, percent

8,00%

Latvija

7,00%

6,00%

Estonia
Pomorskie
Zachodniopomors
kie

MecklenburgVorpommern
WarminskoSjælland
Mazurskie
Hovedstaden
SchleswigSaint-Petersburg
Holstein
Kaliningrad region
4,00%
Syddanmark
Pohjois- ja ItäSmåland med
Suomi
Östra
öarna
Leningrad region
Mellansverige
Norra
3,00%
Sydsverige
Mellansverige
Mellersta Norrland
Länsi-Suomi
Stockholm
Helsinki-Uusimaa
2,00%

5,00%

Åland

1,00%

0,00%
0,00

20 000,00

40 000,00

60 000,00

80 000,00

Per capita GRP (PPP) according to 2018 data, USD per person

Fig. 1. Level and dynamics of per capita GRP in the coastal territories
of the Baltic Sea region as of 2018
Source: authors’ calculations based on data from Rosstat15,16 Eurostat17, OECD18
Purchasing Power Parity, 2020, Assessment of Russia’s GDP in a Single Currency Based on
the Results of International Comparisons, Rosstat, 8 Apr 2020, available at: https://rosstat.gov.
ru/free_doc/new_site/vvp/ocenka-vvp.htm (accessed 09.01.2021).
16
Gross regional product per capita, 2020, EMISS, available at: https://fedstat.ru/indica
tor/42928 (accessed 09.01.2021).
17
Euro / ECU exchange rates annual data, Gross domestic product (GDP) at current market
prices by NUTS 3 regions, Average annual population to calculate regional GDP data (thou
sand persons) by NUTS 3 regions, 2020, Eurostat, available at: https://ec.europa.eu/eurostat/
data/database (accessed 30.08.2020).
18
Purchasing power parities (PPP), 2020, OECD iLibrary. doi: 10.1787/1290ee5a-en (ac
cessed 18.10.2020).
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GRP per capita of coastal territories and BSR countries, 2018
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Fig. 2. GRP per capita in coastal territories and countries of the Baltic Sea region, 2018, USD
Source: authors’ calculations based on data from Rosstat19,20 Eurostat21, OECD22

To calculate the indicator for the constituent entities of the Russian Fed
eration, the GRP value was adjusted for purchasing power parity (PPP) index
(Russian roubles per US dollar). To calculate the indicator values for the EU,
the OECD PPP index (euro per the US dollar) was adjusted for the exchange
rate of national currencies (for Denmark, Poland and Sweden).
Purchasing Power Parity, 2020, Assessment of Russia’s GDP in a Single Currency Based on
the Results of International Comparisons, Rosstat, 8 Apr 2020, available at: https://rosstat.gov.
ru/free_doc/new_site/vvp/ocenka-vvp.htm (accessed 09.01.2021).
20
Gross regional product per capita, 2020, EMISS, available at: https://fedstat.ru/indica
tor/42928 (accessed 09.01.2021).
21
ECU exchange rates annual data, Gross domestic product (GDP) at current market prices
by NUTS 3 regions, Average annual population to calculate regional GDP data (thousand
persons) by NUTS 3 regions, 2020, Eurostat, available at: https://ec.europa.eu/eurostat/data/
database (accessed: 30.08.2020).
22
Purchasing power parities (PPP), 2020, OECD.doi: 10.1787/1290ee5a-en (accessed
18.10.2020).
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For the study, the development level of the coastal territories was compared
to the national average. The basis for comparison was PPP-adjusted per capita
GRP as of 2018 (Fig.2).
The comparative analysis based on the per capita GRP reveals significant
differences in the level and dynamics of economic development of the coast
al territories in the BSR. Those of the Baltic States, Poland and the Russian
Federation have the lowest level of PPP-adjusted GRP. For instance, in the
Kaliningrad region (Russia), its value is almost 4 times less than in the Dan
ish region of Hovedstaden (as of 2018). However, in the Baltics and Poland,
its growth rates were the highest, while the coastal territories of Scandinavia
had the lowest, which stems from the differences in the baseline values for
the indicator.
At the same time, with the exception of the territories home to cities which
historically played a major economic role (St. Petersburg, Hovedstaden (Co
penhagen), Stockholm, Helsinki) and the Aland region, the PPP-adjusted GRP
per capita in the coastal territories of the BSR is significantly lower than the
average for the corresponding country or macroregion.
This indicates that economic activities are mainly taking place in the in
land, landlocked territories of the BSR countries. This contradicts the idea
of the positive impact of the coastal location and direct access to the sea on
the economic growth and development of territories, proved in a recent study
based on the maritime shipping data [42].
A possible explanation for this situation is the fact that most of the coastal
territories of the BSR are peripheral and mainly rural. They are characterized
by a low and continuing decline in the population, as well as a relatively high
level of unemployment. Employment opportunities for medium and highly
skilled professionals there are extremely limited. A probable explanation is
that the local sectors of the blue economy could not withstand international
competition in the context of globalization (in particular, sea freight and ship
building). A significant part of industries produces goods having low added
value (for example, fishing and fish processing)23.
The revealed lag in the level and rate of economic development of the coast
al territories of the Russian Federation, the Baltic States and Poland poses a
threat to their sustainability and the sustainability of the Baltic Sea Region in
general. This should stimulate the adoption of coordinated measures on the ac
celerated transfer of the BSR industries to new digital-based technologies. As
Cetin, Irak and Kahyaoglu emphasize, increasing the role of the blue economy
Eurostat regional yearbook 2020, 2020, Eurostat, available at: https://ec.europa.eu/eu ros
tat/documents/3217494/11348978/KS-HA-20—001-EN-N.pdf/f1ac43ea-cb38—3ffb-ce1ff0255876b670 (accessed 08.01.2020).
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in achieving the SDGs, which the authors call ‘maritimization’, requires sys
tematic planning and management [43], the organizational and technological
basis of which is digital transformation.

Sources of sustainable
economic development in the BSR
The stability of the economic development of a territory is largely deter
mined by its unique features and resources [18; 44]. For coastal territories,
these are primarily coastal-marine ones: aquatic biological, mineral, tourist
and recreational resources, ice-free ports. They provide opportunities for the
development of maritime activities, or the blue economy. Both Russian2425 and
EU legislation emphasize its significance. For instance, it is one of the direc
tions of the future EU Horizon Europe Strategy26, blue economy industries
are the main areas of activity in the BSR strategy27.
As of 2018, in the EU, the blue economy sectors accounted for about 2.2%
of the total employment, and the gross value added was 1.5% of the European
average28. At the same time, the blue economy is promising in terms of val
ue added and employment. The blue economy sectors include29 marine living
resources (fishing, aquaculture, processing, distribution), marine non-living
resources (oil, gas, other minerals), marine renewable energy (offshore wind
energy), port activities (cargo and warehousing, port facilities, infrastructure
projects), shipbuilding and repair, maritime transport (passenger, freight trans
port and services), coastal tourism (accommodation, transport, other services);
ocean energy (floating offshore wind, wave and tidal energy, floating solar pho
On Methodological Recommendations for the Development of the Coastal-Sea Component
of the Strategy for Socio-Economic Development of the Primorsky Subject of the Russian
Federation. <Letter> Ministry of Economic Development of Russia dated 11.10.2013 N D17i904, 2013, available at: http://www.consultant.ru/cons/cgi/online.cgi?base=EXP&dst=10000
1&n=568765&req=doc#03239287579437973 (accessed 31.08.2020).
25
On the Strategy for the Development of Maritime Activities of the Russian Federation until
2030. Order of the Government of the Russian Federation of August 30, 2019 No. 1930-r.
2019, available at: http://static.kremlin.ru/media/acts/files/0001201705100002.pdf (accessed
30.08.2020).
26
The EU Blue Economy Report 2020, 2020, European Union, Luxembourg. doi: 10.2771 /
363293.
27
EU Strategy for the Baltic Sea Region, 2020, available at: https://www.balticsea-region-strat
egy.eu/about/implementation (accessed: 26.12.20)
28
The EU Blue Economy Report 2020, 2020, European Union, Luxembourg. doi: 10.2771 /
363293.
29
The EU Blue Economy Report.2020, 2020, European Union, Luxembourg. doi: 10.2771 /
363293
24
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tovoltaic energy and offshore hydrogen generation), blue bioeconomy and bio
technology, marine minerals (deep seabed mining), marine engineering (sub
marine cables).
The successful development of all these sectors requires innovations, they
are currently the key to the competitiveness and hence economic sustainability
of a territory [45]. For example, blockchain technology is now increasingly
used to improve the efficiency of logistics and to increase the transparency of fi
nancial transactions in maritime transportation. The Internet of Things is used to
manage port traffic and warehouses [46]. Researchers call digital transformation
a major driver of port development [47,48]. In coastal tourism, the augmented
reality technology expands the possibilities of cultural and historical tourism,
and the development of ‘smart destinations’ creates new business opportunities
and new jobs [49]. In marine engineering, autonomous vessels are an efficient
and safe option for monitoring submarine pipelines. Fishing harnesses artificial
intelligence in acoustic and video technologies. A detailed overview of digital
technologies and innovative solutions created on their basis in the blue econo
my sectors, presented in the OECD report30, indicates that their implementation
can significantly increase the sustainability of the economic development in the
BSR. By accelerating the implementation of all business processes, rationaliz
ing logistics and optimizing the spatial movement of resources and products,
they can considerably lower costs, improve the quality of services, create new
jobs, as well as substantially reduce harmful emissions minimizing the carbon
footprint of transport operations.
The benefits of digital transformation in the blue economy drive intercon
nected innovations across industries and sectors. For example, the development
of offshore wind energy (floating platforms) and the introduction of digital solu
tions in this area will have a positive impact on port and shipbuilding activi
ties, as well as on marine equipment suppliers and operators31. Innovations in
aquaculture farming leading to increased productivity while minimizing nega
tive environmental effects will have a beneficial economic impact on the down
stream and upstream activities — the fish processing industry and production
of aquaculture feed. These sectors will grow creating new jobs and contributing
substantially to the regional budget. It is planned to move aquaculture farms
further off the coast to reduce their negative impact on the environment and
Rethinking Innovation for a Sustainable Ocean Economy, 2020, OECD, Paris. 2020.doi:
10.1787/9789264311053-en.
31
Powering the next generation of green energy in the Baltic Sea Region, 2020, European
Commission, available at: https://ec.europa.eu/regional_policy/en/projects/Estonia/poweringthe-next-generation-of-green-energy-in-the-baltic-sea-region (accessed 29.12.2020).
30
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because of the competition for territory with other sectors [50]. Consequently,
there is a need for designing new stable structures that would provide access
to the facilities for monitoring, harvesting and maintenance, which will also
require the development of autonomous vessels.

Several studies have indicated that there is a lack of comprehensive re
search into the cross-sector impact of digital technologies in the blue econ
omy [51,52]. However, as the above examples show, the sustainable devel
opment of the blue economy sectors, and, accordingly, of coastal territories,
turns out to be directly related to their readiness to implement digitally-driv
en innovations32.
A prerequisite for the dissemination of digital solutions in business and
personal consumption is the development of the information and communi
cation technology (ICT) infrastructure in the coastal territories of the BSR
and the connection of users to relevant services. The level of digitalization is
assessed using composite indicators, including the Digital Economy and So
ciety Index (DESI)33, the IMD World Digital Competitiveness framework34,
the National Digital Economy Development Index35 and others36. However,
they cannot be used within this study as the required data are mostly provid
ed at the national level rather than subnational.
Due to the specifics of the EU statistics, currently, it is only possible to
compare the digitalization levels of the coastal territories of the BSR us
ing data on the share of households having access to broadband Internet
(although the data for the Polish coastal territories are not available) (see
Table1).
32

Towards a blue-green economy in the Baltic Sea Region, 2020, SUBMARINER

Network, available at: https://www.submariner-network.eu/submariner-roadmap (accessed:

07.01.2021).
Digital Economy and Society Index (DESI) 2020, 2020, EU4Digital, available at:
https://eu fordigital.eu/ru/library/digital-economy-and-society-index-desi-2020/ (accessed
14.12.2020).
33

The IMD World Digital Competitiveness Ranking 2020 results. Methodology IMD, 2020,
available at: https://www.imd.org/wcc/world-competitiveness-center-rankings/world-digi
tal-competitiveness-rankings-2020/ (accessed 14.12.2020).
34

National Index of Digital Economy Development, 2020, Digital Economy 2024, available
at: https://digital.ac.gov.ru/poleznaya-informaciya/4210/ (accessed 18.12.2020).
35

Abdrakhmanova, G. I., Vishnevsky, K. O., Gokhberg, L. M. et all (eds.) 2019, Indicators of the digital economy: 2020: statistical collection, Nat researched University “High
er School of Economics”, Moscow, p. 42, available at: https://www.hse.ru/primarydata/
ice2020 (accessed 16.12.2020).
36
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Table1
Share of households having broadband Internet
(percentage, value of the indicator for a year), 2009-2018

Territory

2009

2010 2011 2012 2013 2014 2015 2016 2017 2018

Danmark

76

80

84

85

87

85

84

92

92

90

Hovedstaden

80

83

86

86

87

89

83

93

93

91

Sjælland

71

76

82

84

86

86

86

91

89

89

Syddanmark

74

80

80

81

85

82

87

89

92

88

Estonia

61

64

65

73

78

81

87

85

87

89

Finland

74

76

81

85

88

89

90

91

93

93

MannerSuomi

74

76

81

85

88

89

90

91

93

93

Länsi-Suomi

69

72

80

84

85

88

87

88

92

93

HelsinkiUusimaa

N/A

N/A

N/A

90

92

93

95

95

98

96

Etelä-Suomi

N/A

N/A

N/A

83

88

88

86

93

91

91

70

75

79

81

86

86

88

89

92

91

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Germany

65

75

78

82

85

87

88

90

92

90

MecklenburgVorpommern

56

57

67

71

75

78

84

89

85

89

SchleswigHolstein

71

81

79

80

86

88

89

90

88

90

Latvija

50

53

59

67

70

73

74

75

76

79

Lithuania

50

54

56

60

64

65

67

71

75

78

N/A

N/A

N/A

N/A

N/A

N/A

77

Poland

51

57

61

67

69

71

71

76

78

79

Makroregion
PólnocnoZachodni

55

61

67

68

71

70

70

76

78

81

Pohjois- ja
Itä-Suomi
Åland

Vidurio ir va
karu Lietuvos
regionas

N/A N/A N/A

N/A N/A N/A
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Makroregion
Pólnocny

53

59

61

65

70

72

70

74

79

82

Russian
Federation

57

57

57

57

57

64

67

71

73

73

Northwestern
Federal
District

73

73

73

73

73

73

77

77

75

77

Kaliningrad
Region

73

73

73

73

73

73

71

74

76

71

Leningrad
region

74

74

74

74

74

74

74

73

68

73

St Petersburg

84

84

84

84

84

84

86

85

83

85

Sweden

79

83

86

87

N/A

87

83

89

93

91

Östra Sverige

82

85

89

88

N/A

88

84

90

95

92

Stockholm

84

87

91

89

N/A

88

85

90

96

93

Östra
Mellansverige

79

82

86

85

N/A

88

82

89

93

91

Södra Sverige

79

82

84

87

N/A

87

82

89

91

93

Småland med
öarna

75

78

84

86

N/A

85

76

83

89

91

Sydsverige

80

84

87

88

N/A

85

80

93

90

94

Norra Sverige

76

79

82

85

N/A

81

83

85

94

87

Norra
Mellansverige

78

80

80

83

N/A

78

78

87

88

89

Mellersta
Norrland

73

75

82

84

N/A

84

85

82

100

80

Source: Rosstat37, Eurostat38
Note: italic is used for country data, bold for macroregions

Socio-economic indicators for the constituent entities of the Russian Federation: app. to
stat. collection. Regions of Russia. Social and economic indicators Rosstat, 2020, available at:
https://www.gks.ru/folder/210/document/47652 (accessed 14.08.2020).
37

Eurostat, 2020, available at: https://ec.europa.eu/eurostat/data/database (accessed
25.08.2020).
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The data in Table 1 show that in the last decade the share of households
having broadband Internet access in the coastal territories of the EU has sig
nificantly increased due to considerable investments into infrastructure de
velopment. This work will be continued within the framework of the Digital
Europe project39. Estonia, Latvia, Lithuania, the Swedish region of Mellestra
Norland as well as the coastal regions of the Russian Federation had the
lowest indicator values. Although there has been a positive trend in the in
dicator in the first four territories since 2007, in the coastal territories of the
RF (unlike the rest of the country) the share of households with broadband
Internet access remained the same. A possible reason for this is a continuous
population growth (despite the natural decline) due to a positive migration
balance, a significant part of which is accounted for by those arriving from
other regions of the country40. In addition, there has been an increase in the
number of Internet connections via smartphones in Russia41. However, statis
tics on the use of mobile Internet in individual NUTS2 territories in the EU
are not currently available.
Since digitalization creates technological conditions for greater sustain
ability of the BSR’s economic development, its further growth, including the
development of digital infrastructure, which allows the introduction of flex
ible and adaptive technologies aimed at the careful use of natural resources,
should be a priority for the territories.

Conclusion
The current period of increased uncertainty makes monitoring the achieve
ment of sustainable development goals at the meso-level especially import
ant. This is corroborated by the EU and the RF legislation.
The Digital Europe Programme, 2020, European Commission, available at: https://digi
tal-strategy.ec.europa.eu/en/activities/digital-programme/ (accessed 06.01.2021).
39

Regions of Russia. Social and economic indicators Rosstat, 2020, available at: https://gks.
ru/bgd/regl/b20_14p/Main.htm (accessed 30.03.2021).
40

“Digital Economy: 2021”, 2021, ISSEK HSE. News, available at: https://issek.hse.ru/
news/420475066.html (accessed 16.03.2021).
41
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The comparative analysis of the level and changes in the economic de
velopment of the coastal territories of the BSR shows that the Polish, Baltic
and Russian territories lag in terms of per capita GRP. This poses a threat to
the sustainability of these territories and the BSR in general. To overcome
the gap and create the prerequisites for future sustainability, it is necessary to
harness the potential of the blue economy.
As the review of publications has shown, to date, numerous digital
solutions and innovative developments aimed at increasing the competi
tiveness of economic entities in the blue economy in the BSR have been
implemented. This results in its increased contribution to the creation of
added value and new jobs, including those in related industries and sectors.
At the same time, digital transformation optimizes the movement of re
sources and products and helps to reduce carbon footprint. Thus, it allows
resolving the conflict between the current production of goods and the
preservation of resource potential for the future, thus contributing to the
achievement of the SDGs.
The analysis of literature shows that digital transformation has the fol
lowing beneficial effects on the competitiveness of the blue economy sec
tors: cost reduction through, for example, the use of the Internet of Things
in port management, improved quality of products and services, in partic
ular, due to the use of augmented reality in tourism or distributed ledger in
maritime transport and logistics, improved life safety through, for example,
the use of autonomous vessels to monitor the condition of aquafarms and
underwater pipelines.
The analysis of data characterizing the prerequisites for the dissemi
nation of digital solutions among users living in the coastal territories of
the BSR shows that accelerated investment in the development of ICT in
frastructure and comprehensive support for the development of new prod
ucts and services should be considered among the most important measures
aimed at accelerating the digital transformation of industries and sectors of
the territories.

22

SUSTAINABLE DEVELOPMENT OF THE BALTIC SEA REGION

References
1. Simonyan, R. H. 2019, Russia-European union and Russian-Chinese border
lands: economic and demographic dimension, Balt. Reg., vol. 11, no. 3, p. 43—60. doi:
10.5922/2079-8555-2019-3-3.
2. Stepanova, S. V., Shlapeko, E. A. 2018, Trends in the development of crossbor
der trade in the Russian-Finnish borderlands, Balt. Reg., vol. 10, no. 4, p. 103—117.
doi: 10.5922/ 2079-8555-2018-4-7.
3. Tambovceva, T., Atstaja, D., Tereshina, M., Uvarova, I., Livina, A. 2020, Sus
tainability Challenges and Drivers of Cross-Border Greenway Tourism in Rural Areas,
Sustainability, no. 12, 5927. doi:10.3390/su12155927.
4. Fedorov, G. M., Kuznetsova, T. Yu. 2019, The coastal microdistricts of the Baltic
region: the spatial aspects of development, Ekonomika regiona [Economy of Region],
no. 15 (1), p. 137—150. doi 10.17059/2019-1-11 (In Russ.)
5. Druzhinin, A. G. 2020, The strongholds of Russian coastal borderlands: econom
ic dynamics amid geopolitical turbulence. Balt. Reg. 2020. vol. 12, no. 3, p. 89—104.
doi: 10.5922/2079-8555-2020-3-6.
6. Palmowski, T., Tarkowski, M. 2018, Baltic Cooperation in Marine Spatial Plan
ning, Balt. Reg., vol. 10, no. 2, p. 100—113. doi: 10.5922/2079-8555-2018-2-7.
7. Fischer, J. Alimi, D., Knieling, J. Camara, C. 2020, Stakeholder Collaboration
in Energy Transition: Experiences from Urban Testbeds in the Baltic Sea Region, Sustainability, vol. 12, 9645. doi: 10.3390/su12229645.
8. Stankevičienė, J., Nikanorova, M., Çera, G. 2020, Analysis of Green Economy
Dimension in the Context of Circular Economy: The Case of Baltic Sea Region, Economics and Management, vol. 12, no. 1, p. 4—18. doi: 10.15240/tul/001/2020-1-001.
9. Gänzle, S. 2018, ‘Experimental Union’ and Baltic Sea cooperation: the case of
the European Union’s Strategy for the Baltic Sea Region (EUSBSR), Regional Studies,
Regional Science, vol. 5, no. 1, p. 339—352. doi: 10.1080/21681376.2018.1532315.
10. Grönholm, S., Jetoo, S. 2019, The potential to foster governance learning in the
Baltic Sea Region: Network governance of the European Union Strategy for the Baltic
Sea Region, Environmental Policy and Governance, vol. 29, no. 6, p. 435—445. doi:
10.1002/eet.1870.
11. Nikanorova, M., Stankevičienė, J. 2020, Development of environmental pillar
in the context of circular economy assessment: Baltic Sea Region case, Entrepreneurship and Sustainability Issues, vol. 8, no. 1, p. 1209—1223. https://doi. org/10.9770/
jesi.2020.8.1(81).
12. von Braun, J., Mirzabaev, A. 2019, The development of bioeconomy of the
Baltic Region in the context of regional and global climate change, Balt. Reg., vol. 11,
no 4, p. 20—35. doi: 10.5922/2078-8555-2019-4-2.
13. Raszkowski, A., Sobczak, E. 2019, Sustainability in the Baltic States: Towards
the implementation of sustainable development goals (SDG). In: The 13th International Days of Statistics and Economics, September 5—7, Prague, Czech Republic, p.
1253—1262. doi: 10.18267/pr.2019.los.186.125.

G. Roos, N. Ye. Kubina, Yu. Yu. Farafonova

23

14. Grönholm, S., Rydén, L., Zuin, O., Elrick-Barr, C., Powell, N. 2015, Assessing the Status of Sustainable Development in the Baltic Sea Region: A Macro-regional Perspective, Baltic University Programme Press, Uppsala. doi: 10.13140/
RG.2.1.1207.2087.
15. Gløersen, E., Balsiger, J., Cugusi, B., Debarbieux, B. 2019, The role of environ
mental issues in the adoption processes of European Union macro-regional strategies,
Environmental Science & Policy, no. 97, p. 58—66. doi: 10.1016/j.envsci.2019.04.002.
16. Sokolovskaya, O. E. 2019, Various aspects of ecological factor influence on the
formation of a region’s sustainable development, Moskovskiy ekonomichskiy zhurnal
[Moscow economic journal], no. 8, online resource. doi: 10.24411/2413-046Х-2019—
13034 (in Russ.)
17. Tretyakova, E. A., Miroliubova, T. V., Myslyakova, Yu. G., Shamova, E. A.
2018, Methodical Approach to the Complex Assessment of the Sustainable Region De
velopment in the Condition of Greening the Economy, Vestnik UrFU, Seriya ekonomika
I upravlinie [UrFU Bulletin, Economics and management series], vol. 17, no. 4. p.
651—669. doi 10.15826/vestnik.2018.17.4.029 (In Russ.).
18. Shayakhmetov, M. S. 2017, The Main characteristics of sustainable regional
development, Uspekhi sovremennogo estestvoznaniya [Advances in current natural
sciences], no. 6, p. 108—112 (In Russ.).
19. Mingaleva, Zh. A., Gershanok, G. A. 2012, Sustainable development of a re
gion: innovations, economic security, competitiveness, Economika regiona [Economy
of a region], no. 3, p. 68—77.
20. Munim, Z. H., Dushenko, M., Jimenez, V. J., Shakil, M. H., Imset, M. 2020, Big
data and artificial intelligence in the maritime industry: a bibliometric review and fu
ture research directions, Maritime Policy & Management, vol. 47, no. 5, p. 577—597.
doi: 10.1080/03088839.2020.1788731.
21. Gabryelczyk, R. 2020, Has COVID-19 Accelerated Digital Transformation?
Initial Lessons Learned for Public Administrations, Information Systems Management,
vol. 37, no. 4, p. 303—309. doi: 10.1080/10580530.2020.1820633.
22. Kudyba, S. 2020, COVID-19 and the Acceleration of Digital Transformation
and the Future of Work, Information Systems Management, vol. 37, no. 4, p. 284—287.
doi: 10.1080/10580530.2020.1818903.
23. Agostino, D., Arnaboldi, M., Diaz Lema, M. 2021, New development: COV
ID-19 as an accelerator of digital transformation in public service delivery, Public Money & Management, vol. 41, no. 1, p. 69—72. doi: 10.1080/09540962.2020.1764206.
24. Oldekop, J. A., Horner, R., Hulme, D. et al. 2020, COVID-19 and the case
for global development, World Development, vol. 134, 105044. doi: 10.1016/j. world
dev.2020.105044.
25. Rapaccini, M., Saccani, N., Kowalkowski, C., Paiola, M., Adrodegari, F. 2020,
Navigating disruptive crises through service-led growth: The impact of COVID-19 on
Italian manufacturing firms, Industrial Marketing Management, no. 88, p. 225—237.
doi: 10.1016/j. indmarman.2020.05.017.
26. Soto-Acosta, P. 2020, COVID-19 Pandemic: Shifting Digital Transformation
to a High-Speed Gear, Information Systems Management, vol. 37, no. 4, p. 260—266.
doi: 10.1080/10580530.2020.1814461.

24

SUSTAINABLE DEVELOPMENT OF THE BALTIC SEA REGION

27. Cai, M., Luo, J., 2020, Influence of COVID-19 on Manufacturing Industry and
Corresponding Countermeasures from Supply Chain Perspective, Journal of Shanghai
Jiaotong University (Science), no. 25, p 409—416. doi: 10.1007/s12204-020-2206-z.
28. Plakhotnikova, M., Anisimov, A., Kulachinskaya, A., Mukhametova, L. 2020,
The impact of digitalization of the economy on the development of enterprises in the
Arctic. In: Fedyukhin, A., Dixit, S. (eds.) Sustainable Energy Systems: Innovative Perspectives, 29—30 October 2020, Saint-Petersburg, Russian Federation. doi: 10.1051/
e3sconf/202022001041.
29. Klemeshev, A. P., Korneevets, V. S., Palmowski, Т.,Studzieniecki, Т., Fedorov,
G. M. 2017, Approaches to the Definition of the Baltic Sea Region, Balt. Reg., vol. 9,
no. 4, p. 7—28. doi: 10.5922/2079-8555-2017-4-1.
30. Balcerzak, A. P., Pietrzak, M. P. 2016, Application of TOPSIS Method for Anal
ysis of Sustainable Development in European Union Countries. In: Loster, T., Pavelka,
T. (eds.) The 10th International Days of Statistics and Economics, Conference Pro
ceedings, September 8—10, 2016, Prague, Libuse Macakova, Melandrium, p. 82—
92, available at: http://econpapers. repec. org/bookchap/pesecchap/19.htm (accessed
30.12.2020).
31. Shedko, Yu. N. 2015, Analysis methods assessment of sustainable development
of regional Socio-ecological and economic systems, Sovremennye problem nauki i
obrazovaniya [Current issues of science and education], no. 1—1, p. 693—693 (in
Russ.).
32. Pîrvu, R., Bădîrcea, R., Manta, A., Lupăncescu, M. 2018, The Effects of the
Cohesion Policy on the Sustainable Development of the Development Regions in Ro
mania, Sustainability, no. 10, 2577. doi: 10.3390/su10072577.
33. Masilevich, N. A., 2018, Implementing sustainable development strategy in
Belarus at the regional level, Trudy BGTU [BGTU proceedings], 5: Economics and
management, no. 1 (208), p. 23—27 (In Russ.).
34. Łozowicka, A. 2020, Evaluation of the Efficiency of Sustainable Development
Policy Implementation in Selected EU Member States Using DEA, The Ecological
Dimension, Sustainability, vol. 12, no. 1, p. 435. doi: 10.3390/su12010435.
35. Gonzalez-Garcia, S., Manteiga, R., Moreira, M. T., Feijoo, G. 2018, Assess
ing the sustainability of Spanish cities considering environmental and socio-economic
indicators, Journal of Cleaner Production, no. 178, p. 599—610. doi: 10.1016/j. jcle
pro.2018.01.056.
36. Skvarciany, V., Jurevičienė, D., Volskytė, G. 2020, Assessment of Sustainable
Socioeconomic Development in European Union Countries, Sustainability, vol. 12, no.
5, 1986. doi: 10.3390/su12051986.
37. Daly, E. H., Cobb, J. B. Jr. 1990, For the Common Good: Redirecting the Economy toward Community, the Environment, and a Sustainable Future, Beacon Press,
Boston, MA, p. 482. doi: 10.1177/027046769101100137.
38. Menegaki, A. N., Tugcu, C. T. 2018, Two versions of the Index of Sustaina
ble Economic Welfare (ISEW) in the energy-growth nexus for selected Asian coun
tries, Sustainable Production and Consumption, no. 14, p. 21—35. doi: 10.1016/j.
spc.2017.12.005.

G. Roos, N. Ye. Kubina, Yu. Yu. Farafonova

25

39 Rugani, B., Marvuglia, A., Pulselli, F. M. 2018, Predicting Sustainable Eco
nomic Welfare—Analysis and perspectives for Luxembourg based on energy policy
scenarios, Technol. Forecast. Soc. Change, no. 137, p. 288—303. doi: 10.1016/j. tech
fore.2018.08.005.
40. Gigliarano, C., Balducci, F., Ciommi, M., Chelli, F. 2014, Going regional: An
index of sustainable economic welfare for Italy, Computers, Environment and Urban
Systems, no. 45, p. 63—77, doi: 10.1016/j. compenvurbsys.2014.02.007.
41. Talberth, J., Cobb, C., Slattery, N. 2006, The Genuine Progress Indicator 2006,
A Tool for Sustainable Development. Redefining Progress, Oakland CA, available at:
https://www. researchgate. net/publication/252265237_The_Genuine_Progress_Indi
cator_2006 (accessed 06.01.2021).
42. Saeed, N., Cullinane, K., Sødal, S. 2020, Exploring the relationships between
maritime connectivity, international trade and domestic production, Maritime Policy &
Management, p. 1—15. doi: 10.1080/03088839.2020.1802783.
43. Çetin, O., Irak, D. M., Kahyaoğlu, N. 2020, A comprehensive model for a sus
tainable maritimization: 3-Layer Holistic Maritimization Model, Maritime Policy and
Management, vol. 47, no. 8, p. 1064—1081. doi: 10.1080/03088839.2020.1744756.
44. Oznamets, V. V. 2018, Modelling of sustainable development of territories,
Nauki o zemle [GeoScience], no. 1, p. 61—69 (in Russ.).
45. Cadil, J., Mirosnik, K., Petkovova, L., Mirvald, M. 2018, Public Support of
Private R&D—Effects on Economic Sustainability, Sustainability, no. 10 (12), 4612.
doi: 10.3390/su10124612.
46. Kupriyanovskaya, Yi. V., Kupriyanosvskiy, V. P., Klimov, A. A., Namiot, D. E.,
Dolbnev, A. V., Siniagov, S. A., Lipuntsov, Yu. P., Arsenyan, A. G., Yevtushenko, S. N.,
Larin, O. N. 2018, Smart container, smart port, BIM, IoT and blockchain in the digital
system of internation trade, International Journal of Open Information Technologies,
no. 6(3), p. 49—94 (In Russ.).
47. de la Peña Zarzuelo, I. 2021, Cybersecurity in ports and maritime industry:
Reasons for raising awareness on this issue, Transport Policy, no. 100, p. 1—4. doi:
10.1016/j. tranpol.2020.10.001.
48. de la Peña Zarzuelo, I., Soeane, M. J. F., Bermúdez, B. L. 2020, Industry 4.0 in
the port and maritime industry: A literature review, Journal of Industrial Information
Integration, no. 20, 100173. doi: 10.1016/j. jii.2020.100173.
49. Pencarelli, T. 2020, The digital revolution in the travel and tourism industry, Inf
Technol Tourism, no. 22, p. 455—476. doi: 10.1007/s40558-019-00160-3.
50. Voss, R., Quaas, M. F., Hoffmann, J., Schmidt, J. O. 2017, Chapter 17 — So
cial-ecological tradeoffs in Baltic Sea fisheries management. In: Levin, P. S., Poe,
M. R. (eds) Conservation for the anthropocene ocean, Academic Press, p. 359—377.
51. Acciaro, M., Sys, C. 2020, Innovation in the maritime sector: aligning strategy
with outcomes, Maritime Policy & Management, vol. 47, no. 8, p. 1045—1063. doi:
10.1080/03088839.2020.1737335.

26

SUSTAINABLE DEVELOPMENT OF THE BALTIC SEA REGION

Authors
Prof. Goran Roos, Australian Industrial Transformation Institute, Flinders
University, Australia.
E-mail: goran@roos.org.uk
http://orcid.org/0000-0003-0943-3585
Dr Natalia Ye. Kubina, Associate Professor, the Institute of Economics, Man
agement and Tourism, Immanuel Kant Baltic Federal University, Russia.
E-mail: NKubina@kantiana.ru
http://orcid.org/0000-0002-7786-9519
Yulia Yu. Farafonova, Senior Lecturer, PhD student, the Institute of Eco
nomics, Management and Tourism, Immanuel Kant Baltic Federal University,
Russia.
E-mail: ifarafonova@kantiana.ru
http://orcid.org/0000-0002-5996-1557

