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Abstract: The following article aims to identify the characteristics of the epistemic community of Blue
Economy researchers, through the description of its scientific production, its special organization and
clustering. The information was examined using bibliometric techniques on 302 research works using
the Web of Science databases (JCR) between 2013 and 2021. At the same time, VOSviewer software
was used to represent the relationships metrically and visually between the data and metadata. A set
of research works is reviewed which relates environmental conservation and its implication in the
development of the territory, and the relationship between technology and the improvement of ocean
management, to highlight those state interventions where benefits are generated for the population
or where there is an important challenge for improvement.

Keywords: environmental; coastal; Blue Economy; politics; aquaculture; energy

1. Introduction

Epistemic communities, based on knowledge of societies, are constituted by a group of
people who periodically develop agreements on a problem and its possible solution [1-5],
becoming a network of specialists who are recognized for their experience, competencies,
and mastery of a thematic area [4-8].

According to Haas [4] epistemic communities share certain characteristics such as;
(1) The sharing of a set of norms, principles, and beliefs, which provide a value-based
justification for the social action of community members; (2) Attachment to shared causal
beliefs, which are derived from their analysis of practices that lead to or contribute to
a core set of problems in their domain and which then serve as the basis for possible
policy actions and desired outcomes; (3) Internally defined intersubjective criterion validity
mechanisms for weighing and validating knowledge in the domain of their expertise; and
(4) The development of common practices associated with a set of problems addressed by
their professional competence.

The following research aims to identify, describe, and unveil the epistemic communi-
ties of the Blue Economy with respect to their areas of scientific production, provenance,
cooperation networks and current trends under study.

The Blue Economy is a strategy that several countries in the world are participating in
to support and protect the planet’s water resources in a sustainable way, dealing with two
fronts: on the one hand, economic development and growth, and on the other hand, the
protection of ocean resources [9,10]. According to the EU Blue Economy Report 2021 [11]
(p- 2): “Blue Economy encompasses all sectoral and cross-sectoral economic activities based on or
related to the oceans, seas, and coasts:

e Marine-based activities: include the activities undertaken in the ocean, sea, and coastal areas,
such as Marine living resources (capture fisheries and aquaculture), Marine minerals, Marine
renewable energy, Desalination, Maritime transport, and Coastal tourism.
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e  Marine-related activities: activities which use products and/or produce products and services
from the ocean or marine-based activities like seafood processing, biotechnology, Shipbuilding
and repair, Port activities, technology and equipment, digital services, etc.”

In addition to several studies, the Blue Economy would increase the long-term benefits
of the sustainable use of marine resources by identifying profitable sectors and activities
related to the oceans. These benefits are valued at trillions of dollars per year globally,
support hundreds of millions of jobs, and contribute to all countries, where the coastal
zo-ne is home to half of the world’s population [12-14].

To achieve the above, sustainable economic development must be accompanied using
tools to measure the diversification of products and services, such as food production,
the use of emerging energies, marine biotechnology, seabed mining, and tourism and
recreation, based on a political agenda that focuses on marine governance strategies that
stimulate the combination of marine industries in the most promising areas, integrating
economic indicators to measure the Blue Economy [15-26].

On the other hand, management policies for ocean sustainability, market-oriented
price mechanisms, learning from the political evolution of advanced countries in these
matters and opening the market to foreign investors will promote the effectiveness of ocean
governance policies and further strengthen the growth of these countries [10,27].

Government challenges include improving the management and governance of ma-
rine resources, implementing a public—private partnership platform in conjunction with
academia for the incorporation of innovation in marine technology, training young talent,
addressing the cultural heritage of marine communities, and promoting blended finance as
a way to enhance biotechnology markets [28-33], considering the reorientation towards
the creation of blue communities. These communities should consider social, cultural, and
environmental factors that will provide balanced economic growth [34], and incorporating
social innovation investment policies to avoid unequal distribution of benefits and potential
environmental damage [33,35].

It is important to emphasize that a nation’s strategic vision in the implementation
of the Blue Economy must integrate coastal organizations to advance the sustainable
management of marine ecosystems and resources [18], environmental concerns, habitat
destruction, water pollution, eutrophication, biotic depletion, ecological effects, and disease
outbreaks make it essential to incorporate new regulations. Stronger legislation that
includes guidelines on the Blue Economy in the field of sustainable economic development
could avoid socio-ecological conflicts with the population [16,35-38].

An example of this is the tourism industry, where cruise ships represent 1.6% of the
total number of tourists in the world, unfortunately being a source of pollution due to the
spillage of pollutants or the transfer of invasive species to other areas [39,40].

However, there are many other examples such as plastic parts, including microplastics
and nanoplastics, due to their propagation in ecosystems and their ability to interact
with biological systems or the textile industry, with the disposal of effluents in rivers
and oceans affecting coral reefs or critical habitats such as seagrasses, which constitute a
po-tential threat to recreational activities—especially diving. This is why the incorporation
of the fundamentals of the Blue Economy, which promote sustainable development by
minimizing freshwater consumption, organic pollution and chemical contamination in
addition to strengthening tourism from coastal communities, enhancing the marketing of
their products, the combination of their landscapes, ecological cultures, and recreational
fishing, among others, is important [37,39,41-45].

On the other hand, there are new initiatives that seek to enhance the benefits provided
by nature in coastal areas; among the most promising areas is the offshore wind industry
as a method for reducing CO, emissions, air pollution and carbon mitigation [46—48].
Geographical location, energy system durability and energy demand are the key elements
for its development [17,49-51].

Another area that stands out for its expansion is aquaculture, which is influenced by
the growing global demand for fish, the decline of natural fisheries, its contribution to
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human nutrition, food security and improvement of the welfare of the coastal population in
general, but which may be affected if it focuses only on increasing production [16,37,52-58].
For this reason, progress in aquaculture legislation must face the challenge of incorporating
a sociological perspective, the distribution of equitable benefits to the community to achieve
equitable aquaculture development and of clarifying the region’s expectations [36,52].

Finally, it is important to note the importance of updating maritime policies around the
world, which should include the guidelines of the sustainability development goals, (SDGs)
such as: SDG 7 (affordable and clean energy), SDG 8 (decent work and economic growth)
or SDG 10 (reduce inequalities), SDG 12 (responsible production and consumption), SDG
13 (climate action), and SDG 14 (undersea life), which under the philosophy of a Blue
Economy would allow the better management, development and use of marine resources
over short-term economic growth [59-63].

2. Methods

A set of articles has been extracted from the Web of Science indexed Social Science
Citation Index and Science Citation Index Expanded, with the search vector (TS = (blue
NEAR/0 economy) [64]. The annual growth of publications on the extracted set of docu-
ments is evaluated based on Price Law [65,66], identifying a possible exponential growth
of science, as a function of the published articles per year and the adjustment of the de-
termination coefficient (R-squared) to an exponential growth rate. Then, Bradford’s Law
gives 3 article subsets that approximate one third of the manuscripts each. It establishes
a hierarchy of journals and identifies the journal nucleus where scientific production is
concentrated [67] and, additionally, 2 expansion journal areas, which should grow geo-
metrically. Subsequently, a set of prolific authors is identified with exceptional scientific
production levels in the subject of the Blue Economy, according to Lotka’s Law [68]—a
number that must at least approach the square root of the total authors contributing to
the set of articles analyzed [68]—before characterizing them according to the data and
metadata extracted in each record and presenting them in terms of author affiliations and
documented scientific production with VOSviewer [69].

3. Results

The 302 articles on the Blue Economy identified are in line with an exponential growth
over time, with an R? of 96.1% (between 2013 and 2021, see Supplementary Material Table S1),
which allows us to establish the existence of a global critical mass of researchers interested
in increasing the body of knowledge on this topic. In addition to this, the frequency of
distribution in the JCR-WOoS journals of the 302 articles is presented in Figure 1, where we
can see that only one article on the Blue Economy has been published in 88 journals.

Given this diversity of journals, from those that have published only one article on
the subject, to one that has published 47 articles, it is necessary to establish concentration
levels to identify where the discussion on the Blue Economy is most intense—as shown in
Table 1.

Table 1. Publications on Blue Economy by Bradford’s zones between 2013 and 2022.

Zone Number of Journals Bradford Journals
Articles (%) (%) Multipliers (Theoretical Serie)
Nucleus 109 (36%) a=4 (3%) 1-a 4
Zone 1 105 (35%) 37 (29%) 9.3 an 23
Zone 2 88 (29%) 88 (68%) 24 a-n? 135
Total 302 129 * n=>58 162 *
% error = —26.0%

* Real and theoretical value, incorporated for percentage error calculation.
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Figure 1. Blue Economy publications frequency distribution in JCR-WoS journals.

The Bradford zone calculation is reported, as indicated in Table 1. Given a core zone
a = 4 and a mean multiplier n = 5.8, Equation (1) for the geometric series summation of

Bradford (Sgp) is:
3

Sep = Z(a x nH) — 44234135 =162 )
i=1

with an error percentual (¢,) margin in Equation (2):

e — ((Real - Estzmated)) %100 — ((129162)> %100 = —26% )

Real 129

This level of error is due to the unusually high number of journals in which only a
couple articles on the Blue Economy have been published (23 of 37 journals in zone 1,
increasing the Bradford multiplier in this level to 9.3). The four journals that belong to the
Bradford core journals are: Marine Policy, Frontiers in Marine Science, Sustainability, and
Ocean and Coastal Management. Details of which are given in Table 2:

Table 2. Journals in the Bradford’s nucleus with articles on the Blue Economy.

. . Journal Impact Best
Journal Article WoS Categories Factor (2020) Quartile
Environmental Studies;
Mar. Pol. 47 International Relations 4173 Qt
. Environmental Sciences;
Front. Mar. Sci. 32 Marine & Freshwater Biology 4912 Q1
Green & Sustainable
R Science & Technology;
Sustainability 16 Environmental Sciences; 3.251 Q2
Environmental Studies
Ocean Coastal Manage. 14 Oceanography; Water Resources 3.284 Q1

With respect to the prolific authors, we have identified those who have managed
to publish 3 or more articles related to this topic, resulting in 27 authors grouped into
10 clusters, as shown in Figure 2.
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Figure 2. Cluster prolific authors on Blue Economy.

The details of this figure are shown in Table 3, adding information about their affil-
iation, affiliation country, published articles (considering the most prolific author of the
group), and the journal where their production is concentrated.

Table 3 shows the highest participation of Australia, found in three clusters/nodes,
the United Kingdom in two, and the USA in two. On the other hand, eight of the clusters
published in the four journals of the Bradford nucleus, with a majority presence in Mar.
Pol., in which five of the ten clusters/nodes published a total of six articles, followed by
Front. Mar. Sci. with three publishing clusters/nodes and a total of five articles; in the
case of Sustainability, it only received publications from cluster 7 (orange), with authors
from Chile. In general, the 10 clusters show a wide thematic diversity, which is shown in a
concentrated manner in Figure 3, for the 302 articles extracted.
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Table 3. Cluster prolific authors on Blue Economy and data/metadata in co-authoring published articles.

Concentration Authors
Cluster/Node Authors Affiliations Country Affiliation Number of Articles Journal Keywords Plus K d
(in NB) eywords
Aquaculture; Climate-Change; . .
Univ Lancaster (UK), Conservation (3); Decision; Ecological Blue ecogomy (2); Blue Grgvyth,
it s Canada; Coastal communities;
Stanford Univ (USA), Vulnerability; Ecosystem-Based X .
. . conservation; development; economic;
. Univ Technol Sydney Management; Enclosure; Fish; . .
Allison, E. H. . N R . R Rk . . ecosystem management; Fisheries;
Bennett, N. ] (AU); Univ Washington Australia (AU), Fisheries Management; Herring Human-rights; Indigenous
1 Fabin ’1 M ’ (USA); James Cook Univ Malaysia (MY), 3 Front. Mar. Sci. (2) Fisheries; Human-Rights; Impacts; mmunities: M r{n servation:
Red Fa 1yt M (AU); Univ British United Kingdom (UK, Mar. Pol. (1) Insights; Knowledge; Livelihoods (2); o UNITIES; Viarne conservation,
anning, L. . . . : . Marine spatial planning; Ocean
X Columbia (CA); England), USA Management; Marine Protected Areas; .
Hicks, C. C. R . ) governance (2); Resource access; risk
Stanford Univ (CA); Natural-Resource Management; analvsis: risk management.
Dalhousie Univ (CA); Neoliberalism; Peoples; Perception; social-e}c]ol(; ical s ster%\ S a’tial
WorldFish (MY) Poverty; Privatization; Provide; Rights; K gt in l}alilit 'i E
Social-Science; Voluntary Guidelines access; sustaina Y sclence
Blue Economy (2); Climate Change; Adaptation; Carbon Sequestration;
Cheung, W. W. L. Univ British Columbia Ecosystem Services; Fisheries Coastal; Ecotourism; Fisheries Policy;
2 Cisneros-Montemayor, A. M. * . . Management; Just Transitions; Global Ocean; Lessons; Management;
(CA); Mem Univ Canada (CA) 4 Mar. Pol. (2) .. L . . Lo
Blue Knott, C. Newfoundland (CA) Minimum Living Wage; Policy Marine Protected Areas; Mitigation
Singh, G. G. ewioundia Integration; Social Equity; Hierarchy; Products; Reserves; Social
Sustainable Livelihoods Impacts; Trade-Offs; Wind Energy
Blue Economy (2); Blue Growth;
Conflict Resolution; Conservation;
Decade of The Ocean; Equity (2);
Frusher, S. Ctr Marine Socioecol Future Seas; Future Studies; Global
3 Fulton, E. A. (AU); Univ Tasmania . . Change; Global Scenarios; Industry; . .
Yellow Novaglio, C. (AU); CSIRO (AU); Univ Australia (AU) 3 Front. Mar. Sci. (1) Interdisciplinary Research; Marine Blue Growth; Foresight
Robinson, L. M. Western Australia (AU) Resources; Marine&#160;
Multidisciplinary; Ocean; Sovereignty;
Sustainable Development Goals; UN
Sustainable Development Goals
Aquatic Resources; Blue Economy (4);
Cage Culture; Conflicts; Criteria;
Critical Habitats . .
Aura, C. M. . Fisheries (2); Food; Information and Flshe.rles, .FOOdf Gul; In_sho.r € ]Take
4 Musa. S Kenya Marine & Communication Technology; Inland; Victoria (2); Lates-Niloticus;
N Fisheries Res Inst (KE); Kenya (KE) 5 0 . - ' .. Management (2); Nile Perch; Offshore
Green Njiru, J. M. L . Integrity; Interventions; Lake Victoria; . el [P
:; Kisii Univ. (KE) R - R Waters; Quality; Shelf-Life; Tilapia
Ogari, Z. Lake-Fishery; Landing Site; Oreochromis-Niloti
Management; Mapping; Market; cochronus-NTioticus

Nutrition; Post-Harvest; Small-Scale;
Socio-economics
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Table 3. Cont.
Concentration Authors
Cluster/Node Authors Affiliations Country Affiliation Number of Articles Journal Keywords Plus Kevwords
(in NB) ywi
Antarctic Bottom Water; Benthic
Invertebrates; Biogeographic
Classification; Challenger Deep;
Challenges; Clarion-Clipperton Zone;
. . Community Structure;
g\gﬁir(‘?;)i\g: (%I;Xr)l Biodivercity; Biodiversity; Blue Continental-Slope; Corporate;
MARE (PT); Mid dlebm’“ Economy (2); Deep Sea (2); Demersal Fishes; Environmental
Colaco, Ana Inst Int, Studies y Environmental Impact Assessment; Impacts; Framework;
5 Gierde Kr,istina M Monterey (USA); Univ Polonia (PL); Portugal 3 Front. Mar. Sci. (2) Essential Ocean Variables (2); High-Throughput;
Purple ]L M Lisa A, ) A IXT U o Calif (PT); USA Mar. Pol. (1) Management Systems; Mitigation; Hydrothermal-Vent; Impact
evin, Lisa A. CCS’I:IT ](Die ),o ({IJI;, A;\ L Monitoring; Ocean Decade; Ocean Assessment; Izu-Ogasawara Trench;
Wdliffe N%ana emént Observation; Ocean Sensors; Seabed Latitudinal Gradients; Lessons;
y Ltd (PL% Mining Industry Mediterranean Sea; NE Atlantic;
) North-Atlantic; Northeast Pacific;
Norway; Offshore Oil;
Oxygen-Minimum Zones; Polymetallic
Nodules; Species-Diversity;
Sustainability; Systems
Blue Economy (3); Blue Growth;
: Oceans Governance; Policy coherence . . s
Li h?blue \%uléf’ﬁ' Univ Wollongong (AU) Australia (AU) 3 Olf/le;r?aCeoa(slt;l 1 (2); Policy coordination; SDGs (2); Sustegr;gl;}tehl?é\ézlscglrﬁ Cera\’;,bl(\)/[frme,
& Yer, M. ge- Sustainable Development Goals; ’ 4
Timor Leste
Affordable And Clean Energy; Blue Authorities; Bibliometric Analysis;
Economy (3); Climate Action; Blue Economy; Career Choice;
Competition; Cooperation; Cruise Challenges (2); Competition;
Univ Autonoma Chile Ship; Cruise Terminal; Entrepreneurial Cooperation; Education; Evolution;
7 Salazar-Septlveda, G (CL), Univ Catolica Intention; Entrepreneurship; Future; Green Ports; Management;
Orange Ve a—Mﬁﬁoz Al ’ ,Santisima Chile (CL) 3 Sustainability (3) Environmental Performance in Ports; Marine; Models (2); Ocean;
g & 7o C X CL Gender; Gender Equality; Oceans; Port Performance; Planned Behavior;
oncepcion (CL) Authority; Port Company; Quality Policy; Potentials; Seaports;
Education; SDGs; Sea; Seaport; Self-Efficacy; Social Norms;
Seaports; Stakeholder; Theory of Stakeholder Management; Strategies;
Planned Behavior; Tourism Sustainable Development Goal
Aquaculture; Blue economy (2); Blue ACccumulat?ont Blodlversﬁy
R L onservation; Challenges;
growth; Deep sea mining; Deep-sea Climate-Change; Conservation;
mining (DSM); Environmental E T 8¢ X L
overnance; For-profit conservation; conomy; Fisheries (2); Glo‘bal Land;
8 B Transnatl Inst (NL); Netherlands (NL); g e pre L L Governance; Governmentality; Green
Brown arbesgaard, M. Lund Univ (SE) Sweden (SE) 3 Mar. Pol. (1) Geopolitics; Impact investing; Marine Economy: Growth: Impacts:
tected areas; Y, \T0 7 Mmpacts;
Mariti pro . ¢ . Management; Marine; Oil; Outcomes;
aritime geography; Ocean grabbing

(2); Oil and gas; Political economy;
SIDS; UNCLOS

People; Political-Economy; Sea (2);
Selling Nature; Services; Sustainable
Development (2)
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Table 3. Cont.

Concentration

Authors

Cluster/Node

Authors

Affiliations

Country Affiliation

Number of Articles

Journal
(in NB)

Keywords Plus

Africa; Blue Carbon & Ecosystem
Services; Blue Economy (2); Blue

Keywords

9
Fuchsia

Failler, .

Univ Portsmouth (UK)

United Kingdom
(UK, England),

Economy Development; Climate
Resilience; Coastal and Marine
Tourism; Coastal Marine Habitats;
Collaboration; Constraints;
Development; Environment; Habitat
Functionality; Infrastructure; Large
Marine Ecosystems; Large Marine
Ecosystems (LMES); Mariculture;
Nature’s Contributions to
People; Potential

Bangladesh; Bay of Bengal (2); Blue

Benefits; Biodiversity; Examples;
Forests; Impact; Issues; Management;
Progress; Protection; Vulnerability

10
Pink

Islam, M. M.

Sylhet Agr Univ (BD)

Bangladesh (BD)

Mar. Pol. (1)
Ocean Coastal
Manage. (1)

Economy (2); Blue Growth; Coastal
and marine; conservation; Economics;
Governance; Legal framework; Marine
living resources; management; Marine

resources; SDG14; SDGs (2);
Sustainable development goals (SDGs)

Coastal; Coastal Fisheries; Impacts;
Issues; Marine Fisheries; Philippines;
Protected Areas; Science

NB: Nucleus of Bradford.
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Figure 3. Outstanding keywords plus on Blue Economy.

Strong concepts are highlighted in relation to environmental conservation and its
implication in the development of marine and coastal territory, the relationship between
technological aspects and the improvement of the management of the oceans, seas, and
coasts. The activities of the Blue Economy, such as fishing, aquaculture, and energy, will
be highlighted, as well as concepts of politics and economics (challenges, governance,
growth, impact, performance, policy, and politics). The node colors associate the concepts
commonly used together in the analyzed articles.

4. Discussion

The effect of anthropogenic activities that cause environmental degradation has been
diminished due to the pause of these activities in the face of measures to contain the rapid
spread of COVID-19 [70]. The impacts of the suspension of industrial activities, vehicular
transport and other businesses should be part of the new challenges to be measured, as
policy makers and stakeholders must also assess which blue products could also be affected
by these types of stoppages and which would cause a delay in the progress of policies
associated with blue growth [18].

Although several research studies have pointed out the potential for blue growth to
increase seafood production through the expansion of marine and coastal aquaculture, the
sector as a whole lacks policies and a clear method for benefit sharing with the community
that must be considered in future planning and development of sustainable and equitable
aquaculture [52,53]. Although it has been mentioned that progress in the development
of the Blue Economy should be a joint effort between the public and private sectors,
these findings show how, by accepting funding from philanthropic foundations, it has been
found that governments have diminished their influence in decision making over territories
and resources. Thus, there are legal and financial provisions that act as intentional and
unacknowledged drivers for a monopolization and control of marine resources [71]. On
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the other hand, blended finance can be a technical solution that forms the basis for market-
based environmental governance, leaving aside the interests of coastal communities [28].

In addition, this runs the risk of becoming a development income that gets captured by
the financial sector, as philanthropic organizations have long contributed to environmental
conservation through non-refundable donations, but some are now beginning to adopt
new profit-oriented investment strategies [71].

Establishing the comparisons in this article, in terms of meta-analytical science mea-
surements [72], we can detail work on a generic search vector that attempts to study the
Blue Economy, without the emphasis or sectoral limitations that other recently published
literature has had [21,40], allowing a panoramic view of this economy type. A single
database is also used, which allows a homogeneous comparison between the extracted
articles—mainly Scopus articles that not indexed in JCR-WoS, given their non-homologous
nature [73], establishing in this methodological aspect differences with recent bibliometric
articles published on topics related to the Blue Economy [21,74]; although, with the con-
sequent elitization of the sample, in search of defining the epistemic community and its
referents, internal comparisons are achieved with a higher methodological quality.

Finally, although in all parts of the world the sea has traditionally been the engine of
economic growth, research on the economic value of the Blue Economy has been limited,
not including the importance of local economic data in understanding the potential of Blue
Economies [13].

5. Conclusions

The authors show that the dialogue between local communities and the different
interest groups (state, companies, and others) is fundamental for the conservation of the
oceans that allows an adequate coexistence between coastal communities and different
converging interests. However, there are only a few studies that allow the integration
of attributes and factors that measure an adequate experience and balance between the
interests of the inhabitants of coastal tourist areas and other interest groups, and that have
comparable methodologies that allow for the standardization of results.

On the other hand, there is a high interest on the part of researchers to continue deep-
ening the understanding of the phenomenon of tourism, the development of technology for
obtaining ocean energy, environmental conservation, and its relationship with the territory,
which demonstrates an important field of research development.

Finally, the inclusion of the objectives of the SDGs is fundamental when it comes to
creating guidelines that will allow governments to lay the foundations for a Blue Economy.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/w13223234 /51, Table S1: Blue Economy savedrecs-2021-10-20T203807.357.
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