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Abstract

This paper examines marine and fisheries data utilization in Korea, analyzing 201 enterprises. Findings
reveal a low data usage rate (21.9%), with small-scale firms dominating (78.1%) in manufacturing (42.3%)
and distribution (18.4%). Data utilization improves operational efficiency (16.5%) and reduces costs
(14.9%). Barriers include infrastructure gaps, technical limitations, and data quality issues. The study
suggests enhancing data access, support systems, and quality standards to foster sustainable industry growth.
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<Table 1> Summary Of Previous Studies On Maritime And Fisheries Data

Category Researcher Main Research Contents

Proposed the necessity of real-time policy demand forecasting and data integration

Policy A h
oliey Approac Park(2020) using VTS systems, AIS data, and marine weather information.

I?lltl: r]it??n Choi(2017) Discussed the importance of R&D data integration, standardization, and quality
& assurance through JOISS and OFRIS, aligned with public data policies.
Kim et al. (2016) Highlighted the need for a data integration platform through case studies on smart
) port operations, seafood traceability, and marine environmental monitoring.
Industrial Kim(2019) Developed a last-mile logistics model leveraging big data, demonstrating cost

reduction and operational efficiency in the logistics sector.
Proposed energy-efficient optimal routing for ships using operational and
environmental data, reducing emissions and optimizing energy usage.
Designed a smart port system utilizing ship position data, weather information,
and operational schedules to enhance port and ship management efficiency.
Han and Lee  Suggested customized data provision and ecosystem building by analyzing data

Data-Driven (2024) demands and purchasing intentions in the maritime sector.
Decision Making Discussed the integration of public and private data to build a data platform for
and Ecosystem fisheries, enhancing data quality and promoting the transition to smart fisheries.

Applications of
Big Data Kim and Jin(2020)

Lee et al.(2020)

Choi et al.(2020)

Building Ryu and Yeo (zozo)ﬁvaluated sthpmg.log]stlcs platform.ﬁn.lctmns using IPA analysis, suggesting
improvement strategies for platform activation.
Kim(2024) Proposed an MEC-based hierarchical structure to improve data collection and
preprocessing, targeting reduced data transmission delays and costs.
Techn(?logical Nakazawa(2002) Examined the current st‘ate of marine data pfocessin.g technology, emphasizing the
Foundations and importance of data quality enhancement and integration.
Envir(?nm.ental Zhao et al.(2023) Develloped 2.1 real-time. pollution m'onitoring' platform using Al and big data,
Applications enabling policy evaluation and pollution tracking.
Wenhu Lu et Built a 3D spatiotemporal database to analyze shipping routes and predict
al.(2024) economic trends using AIS and other marine data.
Simmonds et  Highlighted the role of fisheries data in enhancing ecological, economic, and
. al.(2011) social sustainability in European fisheries management.
International ; ; ; : :
. Harrison et Proposed a dynamic data integration model for ecosystem-based fisheries
Cases of Marine . .. . o .
al.(2017) management, showcasing its application in habitat and catch distribution studies.

Data Utilization Liang and Designed a smart marine big data platform architecture using a distributed

Wang(2020)  network to improve data management and integration efficiency.
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Firm Characteristics

Data Utilization Characteristics

Business Performance

Firm Size (Small enterprises, SMEs, Mid-sized enterprises)
Industry Type (Manufacturing, Wholesale and Retail, ICT, etc.)
Years in Operation (based on year of establishment)

Annual Revenue Scale

Level and Scope of Data Utilization

o Utilization Purpose (e.g., development of new services/products,
improvement of existing ones)

® Existence of a Dedicated Data Organization or Personnel

® Data Collection Channels and Utilization Methods

(1) Quantitative Outcomes:

® Improvement in Operational Efficiency
® Increase in Productivity

® Reduction in Operational Costs

® Job Creation

(2) Qualitative Outcomes:

® Innovation in Services/Products

® Enhancement of Customer Services

[Fig. 1] Research Model.
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Note: Companies Utilizing Public Data, n=201

Note: Companies Utilizing Public Data, n=201

(a) Location (b) Industry
(Unit: % (Unit: million KRW)
1821 Average B Median
60.2
100.0 100.0 100.0
60.0 60.0
19.9 500 500
144
55 00 00
T T T T 3 ded in 2020 in 2021 in 2022 in 2023‘ ded in 2024‘
5 years or less 6 to 10 years 11 to 20 years 21 years or more (n=7) (n=1) (n=1) (n=1) (n=0)

Note: Companies Utilizing Public Data, n=201
(c) Business Experience

Note: Companies Within 5 Years of Establishment
(d) Startup Capital Required
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shaiel - el - el - Aue
(Unit: % (Unit: %)
727
78.1
36.4
273 273
9.1 9.1 9.1 91 189
30 00
Own Funds Governmen Gov Bank Peer-to- Angel Venture  Others | ; :
t Grants /Non-Bank Peer Investment  Capital Small Enterprise Small and Medium- Medium-sized Large Enterprise
sized Enterprise

/Subsidies / Loans Lending Investment

Note: Companies Within 5 Years
multiple responses, n=11

(e) Methods of Financing

of Establishment,

Company

Note: Companies Utilizing Public Data, n=201

(f) Company Size

(Unit: %
2,689
134
Average Median Total

Note: Companies Utilizing Public Data, n=201
(g) Number of Employees Related to Data

(Unit: %)

423

17.4 159

139
8.0
2.5

Less than 1 1 to less than 5 5 to less than 10 to less than 20 to less than 30 billion KRW
billion KRW  billion KRW 10 billion KRW 20 billion KRW 30 billion KRW or more

Note: Companies Utilizing Public Data, n=201
(h) Revenue Scale

(Unit: %

453

29.9

17.9

6.0
1.0

0%~25% 25%~50% 51%~75% 76%~100% Uncertain

Note: Companies Utilizing Public Data, n=201
(i) Domestic Market Share

[Fig. 2] Firm Characteristics.
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Key Fields of Utilized Maritime and
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[Fig. 6] Methods of Acquiring Maritime and
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Agxd ¢ 9% Avnw, Do ue

4
2t A A ek A9k s23% 7}

1t O,
523 (Unit: %)

25.0
18.2
45
0.0
r T T

Dedicated  Dedicated Task No Dedicated Handled by Others

Permanent Force (TF) orga';"a""": buta Each Business
Organ.ization Exists Respo:s’:::: ;erso" Manager as

Exists Exists Needed

Note: Companies Utilizing Public Data, n=44
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[Fig. 9] Types of Services/Products Utilizing
Maritime and Fisheries Data

A g st AU A/dEed 85 At o
olEl9] Hy M 121702 vEbdth 7Y
RERE T4 Bt 1505702 b w

dolelE &gstal lon, mE FREE
109} wRE 719do] Hat 9.67H, JHHEEE 5d
Bt 837H4 tlo 1E1%: ggstar 9l

- 642 -



Ty shers

(Unit: %)

533

121

Median Total

Average

Note: Companies Utilizing Public Data, n=44

[Fig. 10] Number of Maritime and Fisheries Data
Used in Provided Services/Products
3] 3}

gl

2) Wz W

==
HZ=y2s @S EA A3, F3doly &

£ dAAM = 718 AT 364%% 7HE =%
o I GA” 31.8%, L3 G 182% o
o7 yebgth b, dAAl Au|AgEe v =Y
2 WA Est A 318%E S =
eSS, AN A 295%, 71E AP
20.5% wOo 2 ZAMESILE ol FadolE &
o] 7] WAlNA HAF &3 dAZ AHEH
e AAFCK(Fig. 11] &%)

(Unit: %)
318 25 318

205

Planning D c
Stage  nt Stage

Planning D

jali 1mp G an
zation Stage ent Stage Stage nt Stage zation Stage ent Stage

Public Data Utilization Stage Current Service/Product Business Stage

Note: Companies Utilizing Public Data, n=44
[Fig. 11] Public Data and Current Service/Product

Business Stage
719 grdE Awe,
3t AP

Sl AFE
H| 5ol 44.4%% 7Hg A JEp o,
& FEEEE 109 "5k 714 Fgs @
AP wlFo] 50.0%= =A e 53] 9 5
d olat 719 Ae AEst 9Ar nlsol
75.0%= w9 A UER, AR7I9ES] Hlo]E
g8 AFgsirr s FHT 9SS E@elE

o

4+ Cllofef 7|¥ el Gilo]&

28 S4n ZIdn

kJ
T
)

4 SItk([Fig. 11] #3).

b, AMul2dE L 78
69.2%= YEFRTE 719 rREE
T 7L7%E 7P =god, uwE FERE
10~509] w|RE -7koll A et 73.8%, A
5 o8t 71delA ot 88.8%E 7MY H2
S Hth ols &R AP EC]
G8 AMuladE e BHoh ASAAE AAE
& CH(Fig. 12] &%)

(Unit: %)

775
69.2

Average Median

Note: Companies Utilizing Public Data, n=44
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<Table 2> Comparison Before and After Utilizing Maritime and Fisheries Data

l:lol-O

I.

()

Effect of Increased

Category Number Work Efficiency and Cost Reduction Expansion .o.f
of Cases .. Effect Employee Hiring
Productivity
Total (44) 16.5 14.9 3.1
Small Enterprises (33) 16.3 15.3 2.0
Small and Medium Enterprises  (9) 20.0 14.4 6.8
Company ~ Medium-sized Enterprises 2) 5.0 10.0 5.0
Size Large Enterprises - - - -
2276783, df =2, %2 = 1354, df =2, %2 =77.200, df =2,

Chi-square Test Result

p < 0.05* n.s. p < 0.05*
Less Below 1 Billion KRW (8) 15.3 21.3 4.4
1-5 Billion KRW (26) 14.8 13.3 1.4
5-10 Billion KRW 3) 30.0 13.3 1.0
Revenue 10-20 Billion KRW - - - -
Scale 20-30 Billion KRW (1) 50.0 30.0 50.0
More Over 30 Billion KRW (6) 133 11.7 2.2
2= = 2= - 2 = =
Chi-square Test Result X 2821, df = 2, x 3.456, df = 2, ¢ 2.145, df = 2,
n.s. n.s. n.s.
5 Years or Less 4) 26.3 33.8 6.8
6-10 Years (11) 13.2 22.3 1.6
Years of 11-20 Years (13) 13.1 7.3 0.6
Operation More than 21 Years (16) 19.2 11.3 53
. x?=8925 df =3, x?=152870, df = x2* = 9.654, df = 3,
hi- Test Result
Chi-square Test Resu p < 0.05* 6, p < 0.001%** p < 0.05*
Notes: * p < 0.05 (statistically significant)

** p < 0.01 (highly significant)

*¥** p < 0.001 (extremely significant)
n.s. = not significant (p = 0.05)

df = degrees of freedom

For revenue scale analysis, extreme outliers (20-30 Billion KRW) were excluded due to small sample size

(n=1)

Chi-square tests for cost reduction were categorized into three groups: High (>20%), Medium (10-20%),

Low (<10%)
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