Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 28, No. 6, pp. 1013-1022, October 31, 2022, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2022.28.6.1013
= =]. = =] 31 A~ (@)
St o) Aga e AzIae] AQwn B we 8ol
ek A+

ZIAF
(=Ne]

Ioh

R e TP

* ARG 7| WA ST Y A, o AR w0

=)

Study on the Occupational Group and Essential Educational Elements of

Future Seafarer Suitable for Industry 4.0

.o% sk .. skt
Sanghee Kim -+ Hankyu Park - Minjac Ha
* Master student, Department of Marine System Engineering, Korea Maritime & Ocean University, Busan 49112, Korea
** Professor, Korea Institute of Maritime and Fisheries Technology, Busan 49111, Korea

*** Professor, Division of Coast Guard Studies, Korea Maritime & Ocean University, Busan 49112, Korea

2 % AT AAAE R axbio] WG ubeh AvkE Q8 Al Y% Aol ZH&s Ha ek 94 Felsh Ei e
o] SHFHE AELFALS A8Y ARCIS, FRUok A7) 5) o1& Aute] SFsA HuA Aute] FAE sa Y AE 714
o gl 27 Wakd Ao dgsa k. 5 74 ZAEL FHA] AANAE ld A AYTL ASSn 1o BE
WE ANFY AT WEHY 2ol BT Ao YA ¥ ATl AGAT AES APA ek Ak, @ 74, A
B7he] BA2EDS B v A7k b 5 9 s AYTE £EG F AR ARE ol gdte] AR ANFAL, 1 2
HE vigo vig A4 B £ A9TS EEAATG BRE O 49T F 4 F9 AT AELGAY $3A A, 3B
Agsh 94 B JeEth B9, oo AdFET 486l Ao Wil T A5 wk 24E wEae At
AR : 4xbue, vl S/ AT, AvhE A8 AN AAE AR, A5 Wg 8k

Abstract : Recently, with the worldwide development of the fourth industry, the development of technologies for smart and eco-friendly ships is
accelerating. With the emergence of autonomous vessels with complete unmanned or minimum personnel on board and eco-friendly fuel (methane,
ammonia, electricity, etc.), the role of existing seafarers on board is expected to change significantly. To improve the competitiveness of seafarers in the
future, predicting future seafarer occupation groups, improving the educational curriculum, and creating an educational system are necessary. In this
study, eight occupational groups that seafarers may have in the future were derived through a review of earlier studies and brainstorming of maritime
university students, incumbent seafarers and expert groups. A survey was conducted on the eight occupational groups using the Likert scale, and based
on the results, a leading occupational group related to future seafarer was derived. The most likely occupational groups with high scores were remote
control centre operators and cargo remote manager. In addition, essential educational elements to be educated first for these occupational groups were

derived and presented.
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Table 1. Current status of maritime university curriculums in

Korea and abroad

Type Nation University (department)
Korea Maritime & Ocean
Korea . .
University
NHTV Breda University
of Applied Sciences
Logistics Ma t
Change existing Netherlands (Logistics nag.emet.l)
. NHTV Breda University
curriculum . .
of Applied Sciences
(Logistics Engineering)
Norwegian University of
Norway Science and Technology
(NTNU) (Ship Design)
Maintaining the
existing curriculum,
reflecting smart - -
related to educational
content

Mokpo National Maritime

Korea .
University

State University of New

York (Marine Operations)

State University of New
York (Marine
Engineering)

USA .
State University of New

York (Marine
Transportation)

Maintaining existing
curriculum and
educational content

State University of New
York (Naval Architecture)
Delft University of
Technology (BSc Marine
Technology)

Netherlands

Norwegian University of
Science and Technology

(NTNU) (Marine
Technology, 5 years)

Norway

Source: Ministry of oceans and fisheries(2021), "A Study on
the Development of Marine Fisheries during the Fourth Industrial
Revolution
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Table 2. Future seafarer’s occupation group

Prospective occupations of future seafarer

Remote control centre operator (RCCO)

Autonomous vessel maintenance engineer

Cargo (loading and unloading) remote manager

Green ship engineer

Marine big data scientist

Ship’s cyber security manager

Smart and eco ship training manager

Marine drone pilot

Table 3. Promising jobs in the future maritime industry related
to the industry 4.0

Occupations description

Big data-based intelligent vessel navigation support platform
and vessel autonomous operation technology

Ocean forecasting technology utilizing big data

Health restoration technology of marine ecosystem

Artificial intelligence undersea robot technology

Development of amphibious drone to explore underwater and
midair.

Development of high value-added marine leisure equipment
and AR-based tourism service

Development of equipment and materials for use in extreme
cold areas, new marine bio material technology

Marine and fisheries bio factory technology

Offshore plant operation and dismantling technology,
IoT-based shipping and port logistics service development

KRIVET(2020),

Source : Future Marine Occupation
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3.1 SEXQ AFSAEE §Y

SEAe] AFEAHE 545 dotstr] st Wk
A& AA s T A HA4(80.9 %)°) 914 (19.1 %) Rtk B
2 Aoz Yelor, A2 207t 7 o (73.5%),
401(10.3 %), 10TH(8.8%), 30tH(7.4 %) =22 el AT
& (721 %)7F 71279 %)ET e Ao ® et
A9 gl A (603 %), A N7TAK23.5 %), A7t
(162%) w22 YelRTh 482 51 o] 3K83.8%), 16-201d
(74 %), 6-1081(4.4 %), 11-151(44 %) =22 YERT. 4
ZA3E= Table 53 )

3.2 7|e8AEA

2 AT lojAe f8 AYdE AT E AR, &
A7bsA, A, A&, AREE 484 5 /9] v
TAE Atk FAEA A FAT SAUF H, xFH
2k, =, HAE T8 dolry] flste] TlEEAAl S AAl
g ANE 8 e 7 ST P AT
b SAgA )AL 431~6267%, AEEGAY A FA AL
4.66~6.074, stE(H gsh Y4 AEA 4035887, 18744
v #AAV|EA 4.66~5.827, S B dlolEEAd HEvt



433 - kgt - SR A
Table 4. Survey contents
order Questionnaire Character
1 Is it related to the role of an incumbent seafare?
2 Is this a job only seafares can do? Correlation
3 Is the experience of an incumbent seafare helpful?
4 Is there a possibility of the appearance of a job? Possibility of
5 If a job appears, is it a job that will appear in a short period of time? appearance
6 | If the number of seafarer members on board decreases and disappears after the industry 4.0, can the role be replaced? | Substitutability
7 Is it sustainable and established in the shipping industry in the future? Persistence
8 Is it possible to foster the current education curriculum of the marine education institutions? C““W?’m
applicabilty
Table 5. Respondent’s demographic information 3.3 BEMMA QolFAM 3 ME T 24
B oATo] AHgd SPRFE] $AT FAWFE ol
t lassificati F P t 9 _
e e el w4 9a] el B 2aRe A, 29l
o - = o1 FEPRe FARRA, e Weusg o83l
e ;mal" 68 ", ok BdFEel Ay, A%, ADEFY H84S Al
o : i the) HANSR o) Tl ek, FA M Al s
1019 0 58 of ¥AE AR B4 AN AEL BEAA
202 L B3 el AH WAt Gtk BA% 2w An KMO
Age 30-39 3 74 SE7F 64602 AMS|F AT A 9] 7]EQ] 5 o] F o R 1
0 ’ 103 EFstor, Batlend] FHA @A A% EE Fo)FEo] 05
Total 8 1009 vjgko 2 upehh B go] A gh(Kaiser, 1974)3 207 215
Navigation » 721 ATk FAH RS 60% BT} 2 84192 %2 HER) TAH 271
Major | Engincering o 279 2o Aol WE e £ENoh, 20143 Ao T
Total 68 1000 e glom], mE W] 2914 Aol 4 o (Kim, 2010)2.
Expert 1 162 = et YRS BEsh Jlow veEth @, v
mszl:g?zft 16 235 A AS 9 AlF = 24 A aEutet dubAl
Job Maritime (Cronbach’s alpha)#ko] .846~.869% WER} %33+ 4=3(Kline,
university 41 60.3 2013)91 Aoz FA= STt B A I Table 62 2}
student
Total 68 1000 Table 6. Exploratory factor analysis and reliability analiysis results
Under 5 57 83.8
6-10 3 44 Variable ; 1 ; ,
actor actor.
Career 11~15 3 44 Latent variable | easued
variable
16~20 > 74 2 874 130
Total 68 100.0 Correlation 3 864 269
1 .853 .349
4.00~5.6871, AdHpAbelE ek AE7k 315-563%, ~vEE R posibility of 1 250 915
3 vt SRTEA 472~584%, S GROF =8 2F appearance 2 231 899
A} 263485002 YElGTh $H, RE #STl = Ao Eigen value 2354 1.855
7k 3 o8k, A% HYgk 10 o)st2 Ve Aol ZA 7t Explained variance(%o) 47.083 37.108
Q= Ao 2 89159 thKline, 2015). Accumulation distribution(%) 47.083 84.192
Cronbach a .869 .846

KMO=.646, Bartlett’s 2°=211.091, p=.000
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3.4 HEEA 2AM

Aol AREE Wpol] diste] A EA4 S Al
itk T4 23, ¥ Fd7Hs (=548, p<001), th*
(=503, p<.001), XA =640, p<.001), AHFH L&A
(=665, p<00D)¥} H#)Z o2 o3k 4w} A= A
= yetth S@87bsAS A =490, p<001), #1474
(=678, p<001), A2 F7 284 =398, p<0) T} FHH o=
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ry

3.5 R AT ME AT, BUIISY, LAY, K44,
72l 8E M8y Aol B4
#9 A2l we AP 2

1] 1skel AABF 7 Wl

2} M5 Aolrt 9
o !

s afe] QA 2
A AAE .

351 MBI =jo| 24

Folg AunuiAst JE Ao tekgeh dANS A4 AARTE £ AATl wet Fo% ol & Hol: 2
(=635, p<.001), AFFH AEHE=517, p<00)Z HHHOo  oZ YEFLTHF=6.955, p<.001). Ax|HHo] F2 2Tl
2 ROIT HPIL 95 A0E Uit ASAE A uhel fele Aol 1ol vhel Sehefes] A EAE A4
AFY 48495, p<00D)T AMACR fold gy gtk BA Ash &P GAIA, A&}
A7L Qe Ao vpepgth B4 AR Table 73 2T BERARSAL SBHGS) A4EA, AR AtEA
71e2}, A ol IR AT, AntE NS Ak E
Table 7. Correlation analysis results
Correlation Possibility of Substitutability Persistence Cumculm
appearance applicabilty
Correlation 1
Possibility of appearance 548%H* 1
Substitutability .503%#* A90*** 1
Persistence .640%+* 678FHE .635%* 1
Curriculum applicabilty .665%H* .398%* S17Hx* AO5%HE 1
* p<05, ** p<01, *** p<001
Table 8. Results of overall mean difference analysis according to the influential occupational group
D::ﬁggfe ot Group N Mean Sé?,rilst?(r)i F p Scheffe
Remote control centre operator (a) 68 5.26 1.087
Autonomous vessel maintenance engineer (b) 68 5.26 .987
Cargo (loading and unloading) remote manager (c) 68 5.31 .996
Overall Green ship Engineer (d) 68 | 5.19 1.026 6.955 000 h<a,b,c,de,
mean Marine big data scientist (e) 68 5.10 995 ' ' g
Ship’s cyber security manager (f) 68 4.72 1.157
Smart and eco ship training manager (g) 68 5.06 1.049
Marine drone pilot (h) 68 431 1.307
Table 9. Results of correlation difference analysis according to the influential occupational group
Dj:ﬁgg; ot Group N Mean 3;?;1:3;?1 F p Scheffe
Remote control centre operator (a) 68 5.88 1.072
Autonomous vessel maintenance engineer (b) 68 5.76 979
Cargo (loading and unloading) remote manager (c) 68 4.87 1.392
Correlation G?een §hip Engigeer. (d) 68 5.32 1.227 13.897 000 f<c<h<a,b
Marine big data scientist (€) 68 | 5.06 1.303 f<de.g
Ship’s cyber security manager (f) 68 391 1.673
Smart and eco ship training manager (g) 68 5.56 1.098
Marine drone pilot (h) 68 4.91 1.504
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Table 10. Results of possibility of appearance difference analysis according to the influential occupational group

Dj:ﬁ:gﬁ; nt Group N Mean 2;?::;2?1 F p Scheffe
Remote control centre operator (a) 68 5.24 1.373
Autonomous vessel maintenance engineer (b) 68 5.32 1.408
o Cargo (loading and unloading) remote manager (c) 68 5.81 .996
POSS;';““Y Green ship Engineer (d) 68 | 551 1.126 s sss w01 e
appearance Marine big data scientist (e) 68 5.71 1.037 '
Ship’s cyber security manager (f) 68 5.66 1.217
Smart and eco ship training manager (g) 68 5.35 1.255
Marine drone pilot (h) 68 491 1.504
Table 11. Results of substitutability difference analysis according to the influential occupational group
Dj:ﬁgg; nt Group N Mean 3;?:;:3;?1 F p Scheffe
Remote control centre operator (a) 68 5.01 1.588
Autonomous vessel maintenance engineer (b) 68 4.72 1.610
Cargo (loading and unloading) remote manager (c) 68 5.22 1.495
SubsFitutabi Green §h1p Englgeer. (d) 68 4.76 1.517 1761 o0l heac
lity Marine big data scientist (e) 68 4.84 1.681
Ship’s cyber security manager (f) 68 4.47 1.749
Smart and eco ship training manager (g) 68 4.72 1.495
Marine drone pilot (h) 68 3.94 1.828
Table 12. Results of persistence difference analysis according to the influential occupational group
Dj:ﬁgg; ot Group N Mean 3;?;1:3;?1 F p Scheffe
Remote control centre operator (a) 68 543 1.342
Autonomous vessel maintenance engineer (b) 68 5.25 1.365
Cargo (loading and unloading) remote manager (c) 68 5.75 1.125
) Green ship Engineer (d) 68 5.38 1.425
Persistence Marine big data scientist (c) 68 | 562 | LI72 428 | 000 h<cef
Ship’s cyber security manager (f) 68 5.54 1.239
Smart and eco ship training manager (g) 68 5.07 1.353
Marine drone pilot (h) 68 4.63 1.611
Table 13. Results of curriculum applicabilty difference analysis according to the influential occupational group
Dj:ﬁgg; ot Group N Mean 3;?;1:3;?1 F p Scheffe
Remote control centre operator (a) 68 5.12 1.706
Autonomous vessel maintenance engineer (b) 68 5.31 1.374
Cargo (loading and unloading) remote manager (c) 68 4.79 1.598
Cmﬁcdmn Green ship Engineer (d) 68 5.03 1.506 7383 000 f,h<a,b,c,d,
applicabilty Marine big data scientist (€) 68 | 4.56 1.927 ' ’ g
Ship’s cyber security manager (f) 68 3.88 2.041
Smart and eco ship training manager (g) 68 4.90 1.517
Marine drone pilot (h) 68 3.59 1.887
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Table 14. The necessary competencies of the future influential

occupational group

Occupational Individual Common
group competencies competencies

Remote control | - Navigation related

centre operator competency - Network
(RCCO) - Soft skills - Remote control

] - Big data

Cargo (loaL.hng - Cargo management | . 14T

and unloading) .
remote - Cargo loading and | . pgytq mining
manager unloading
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Table 15. Top 10 skills of 2025 (WEF)

Top 10 skills of 2025
Analytical thinking and innovation

Active learning and learning strategies

Complex problem-solving

Critical thinking and analysis

Creativity, originality and initiative

Leadership and social influence

Technology design and programming

Resilience, stress tolerance and flexibility

Reasoning, problem-solving and ideation
WEF(2020), "The Future of Jobs Report 2020

Source :

A THMOFE, 2021).
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