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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

A Study on the Competitiveness of

Korean Emerging Maritime Industry

1. Purpose

» The purpose of this study is to suggest an evaluation model

capable of comparing and analyzing the competitiveness of
Korea's new maritime industries created by IMO regulations.
This analysis of competitiveness will be able to prioritize
industries, while presenting a mid-to-long term investment

direction.

2. Methodologies and features

1) Methodologies

» The study carried out an analysis of domestic and foreign

literature, consultation with experts and quantitative analysis

Vii



for a more systematic research.

- The analysis of domestic and foreign literature was able to
extract factors for determining the competitiveness of new
maritime industries. In addition, the present status of companies

in major new maritime industries was identified.

- Consultation with experts allowed classifying major new
maritime industries into certain categories. By conducting a
survey targeting the academic, industrial and research circles,
the study selected and reviewed determinant factors of
competitiveness, while calculating the weight (importance) of

each evaluation factor of competitiveness.

- Targeting companies engaging in major new maritime industries,
this study utilizes a survey on the present status of companies
in order to analyze their competitiveness. Following this, this
study derives a competitiveness index for respective maritime

industry by reflecting the weight of evaluation factors.

(Table 1) Features of this study’s methods

Classification Major contents Dat"’i Reasons for the selection
collection
Collect and analyze . '
) yz‘ Assess preceding studies
domestic and foreign N
. ) about competitiveness
preceding studies, relevant . )
) analysis theories and
reports and policy data N .
: . . Relevant competitiveness analysis in
Basic Summarize theories of . . .
) . : literature other industries and then
analysis preceding studies relevant .
i, eview extract factors for
to competitiveness

evaluating competitiveness
applicable to new maritime
industries

analysis models and
application methods in
other new industries

viii



EXECUTIVE SUMMARY

192)
e . Data . %
Classification Major contents . Reasons for the selection
collection )Z>
=)
) Select and review =<
Consultation iy
. ) . competitiveness
. Calculate the weight per| with on-site . -
Consultation . evaluation factors befitting
) competitiveness experts and o .
with experts . i to new maritime industries
evaluation factor hearing of )
. and assess the weight of
opinions .
each evaluation factor
For solving the problem of
lacking quantitative data, a
Empirical Competitiveness survey was conducted
Survey

study analysis targeting to companies to
secure the data for

competitiveness analysis

2) Features

» This study intends to develop a competitiveness evaluation

model suitable for new maritime industries.

- The competitiveness evaluation model suggested by this study
has 5 stages: the 1st step of selecting evaluation targets, the 2nd
step of evaluation methods, the 3rd step of basic research, the
4th step of evaluating competitiveness and the 5th step of
comprehensive analysis.

» A survey was conducted targeting companies engaging in new

maritime industries in order to analyze their competitiveness.
- The competitiveness analysis provides quantitative measurements
for variables by utilizing the 5-Point Likert Scale.

» This study on the competiveness analysis of new maritime

industries created by IMO regulations is unprecedented both in



Korea and overseas. This study also produced an outstanding
achievement as it attempted a quantitative analysis for the very

first time.

3. Results

1) Summary

» In order to analyze the competitiveness of new maritime
industries in Korea, this study conducted 192 valid surveys
targeting companies and extracted the developmental stages of
each industry (introduction, growth, maturity and decline) as
well as their competitiveness index. Major findings are as

follows:

- The Maritime Safety Information Service industry (stages of
introduction ~ growth) was evaluated as having high competitiveness
in regards to the ‘production factor’ representing business assets,
size of manpower, acquired technology and the ‘global capacity
shown by the capacity of international networks and the
capacity of implementing international standards. However, the
industry has low competitive power in the category of ‘demand

conditions” reflecting consumer prices and the export market.

- The Maritime Autonomous Ship Technology industry (stages of
introduction ~ growth) is generally high on the competitiveness
index by factor. Notably, the competitiveness of this industry
was ranked highest in terms of ‘demand conditions representing

consumer price and the export market and ‘governance’ showing
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government support policies and cooperation with relevant

industries.

AHVININNS

- The industry of Air Pollution Prevention Technology (stages of
growth ~ maturity) shows remarkably high competitiveness in
regards to ‘production factor representing business assets, size
of manpower and acquired technology. However, the industry
portrays the lowest competitiveness in the category of the

‘demand factor’ shown by consumer price and the export market.

- The industry of Marine Ecosystems Disturbance Prevention
Technology (stages of growth ~ maturity) was evaluated as having
high competitiveness in ‘governance’ representing government
support policies and cooperation with relevant industries and
‘production factor’ shown by business assets, size of manpower
and acquired technology. However, the industry was analyzed
as having the lowest competitiveness in the category of ‘business
strategy, structure and competitive relationships reflecting

market share and business performance.

- As a whole, the competitiveness of new maritime industries in
Korea was evaluated in the following order; the industry of
Marine Ecosystems Disturbance Prevention Technology (17.5/20
points), the Maritime Autonomous Ship Technology industry
(16.9/25 points), the industry of Air Pollution Prevention
Technology (15.8/25 points) and the Maritime Safety Information
Service industry (14.5/25 points).

2) Policy suggestions and relevant activities

» Having conducted a quantitative analysis, this study analyzed

the competitiveness of new maritime industries in Korea. Based

Xi



on this analysis, it provides objective grounds for the government
to establish development policies for the maritime industry as

well as its strategic investment directions.

- The Maritime Safety Information Service industry is expected
to have high potential demand in the future, so it needs to
prepare for expansion in advance by aligning it with the

deployment of telecommunications infrastructure.

- The Maritime Autonomous Ship Technology industry needs to
invest first in fostering technical and professional personnel and
developing eco-friendly fuel engines and eco-friendly alternative

fuel development.

- The industry of Air Pollution Prevention Technology will need
to make the most of its R&D capabilities and strive to actively

preempt the global market.

- The industry of Marine Ecosystems Disturbance Prevention
Technology is obliged to fulfill the IMO international convention,
hence, it should enhance its global competitiveness through
training of human resources and education, certification and
technology development and professional training.

This study suggests the necessity for building business data

(manpower, capital, sales, R&D investment and financial performance

etc.) relevant to new maritime industries.

Proposed the establishment of a governmental department

cooperation system for the creation of ecosystem for the

development of new maritime industries.

- The system should continue the operation with the steps as

il
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follows; the 1st step of drawing cooperative issues, the 2nd step

of setting policy goals, the 3rd step of dividing roles by

AHVININNS

departments, the 4th step of checking the implementation
process and the 5th step of conducting five-step evaluation and

reflux circulation.

» Suggested to establish policies for fostering and supporting

industries to revitalize the new maritime industry.

- The purpose is to strengthen the infrastructure foundation of
the new marine industry through technological development
(R&D) and IMO/ISO international standardization, and to create
high-quality jobs through the development of professional

manpower.

3) Expected benefits including policy contribution

» This study can be utilized as fundamental data for coming up
with measures to improve the competitiveness of the maritime
industry when the government establishes policies to promote

and nurture the maritime industry.

- Utilize the government-led maritime cluster implementation
policy considering business assets, acquired technology, and

consumer demand etc.

- constructing a government-led maritime cluster, responding to

international standardization.

- nurturing manpower specialized in the maritime sector and

providing support for R&D.

xii
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oj# Hot 9I9dof st AlolH 913 T A AU 11
231 AfolH Hokte] 9 o] et ARRE =A P T 2H(ISM
Code: International Safety Management Code)oll Ht<33}o] 323

ApolA] olWE AL Asta et

ron

2) afie] S A

515}

MONALISA(Motorways and electronic navigation by intelligence
at sea) 1.0 ZZRAHEE FU9 IEEE ZZAHAE JF SR
2010~2013d A9 dl sjAbYo] Ao 2 o]Eg o WEF /] o
goltt. ZRAEQ] ZA 2 o|HH[Alold AB|A TS B3 a8
A, hd, &7 A5HE] sjakeSel 71oske Aoy, & 2299 f=
7b FAEAJGD) S F8 AuAs sjdasde], AR F=
FE w3 A EZF, AFFE 7|9 HH F2 AL, HE]
A 2 AE AT, FRolFEA BE AT, AT oIt

©]% MONALISA 2.0 Z2HEZ Fole} 20158714 2487k G2
7F 8 FBAE 29 A9 o] o= 1A, EE oEE o}, =,

22) IMO, Guidelines on maritime cyber risk management(IMO MSC-FAL.1/Circ.3)(ZA:
2019. 9. 26)
23) https://www.stmvalidation.eu/projects/monalisa/(ZA4: 2019. 9. 26)
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S & 1071 39719 tEYZL Fojgow, - o - A g5 T2 A
2 Y=}t 1.0 Z2AEQ}L APEAH2 HA tiidsiHo] HES)
oA EFfl, ASH7A AT, FFEore] AT VeS =
Y= Aot Aotk E3 FHA LA ME> dA
Hef7F lof Shore Center®] #AMAAHEE 483t
EfficienSEA(Efficient, Safe and Sustainable Traffic at Sea) 1.0 T2
AEE 2000~20129 QntEet AAETL FEd D2 A Eojn, A,
E290], oAEYo}, EHE 5 F 67i=0] it WES|7 o]
o, & 8009 F=7F FAEIH.D) DRAES 53 8 AEES
Maritime Cloud 27| 708 7Hg}, Maritime Safety Information (MSI) A]H]
A, PR AMA, 18 25 Y oiet & AIRF AH]A, Meteorlogical
and Oceanographic (METOC) information AH|A 7iF 5ol Ut}

f

|m

o]% EfficienSEA 2.0 Z2AHEZ {o]Q} 2018 7HX] 9.8¥ T G2
7o EAHQIT0 BRAES] R4 BAS O PR, AvEY
oful Aol £ A% 9 EjH, @ ol Aol HE HAE W=

oA AA| FF Hgot=H B2 EF4A ANE, @ FS5% 2
EgfjolA SLHE oHH|AlCIA &FA =&, @ ZAEHS T ©
dEiAleld HAAZ =Y 7]ojoltt. 2.022AE0] AEAYLS 27

Moz AAEFY Maritime Cloud®] +&o]t}. Maritime Cloud
L Az 02 R BAGUe) FohA ehw oA oA st

HRo AUAS Wol B & 9l £41 @ AulA SYhEolc

=

24) http://www.sjofartsverket.se/en/MonaLisa/MONALISA-20/(ZA: 2019. 9. 26)

25) http://eu.baltic.net/Project_Database.5308.html?contentid=2&contentaction=single
(FMd: 2019. 8. 23)

26) https://efficiensea?.org/about/facts/(ZA: 2019. 8. 23)
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Kt=: https://wwuw.iala—aism.org/content/uploads/2017/03/IALA-Input-paper-Maritime—C
loud—-conceptual-model.pdf(ZA4: 2019. 9. 28)

ACCSEAS(Accessibility for Shipping, Efficiency Advantages and
Sustainability) Z2HE= Auto] tfPste} S5 72 &)
9] FAAPIL HAastotr] Yol AlF=EeH, J=F Sl =
T, dopg, ygds, 59, 29o], 294 5 % 7] FoIH
T} 2012~201597HA] =48 Z2H Eo|w, 56Tt F27F FA1E]
et o] ZRAEQ] F 4}%%% ol Alold ZREEY AA|
] 9 HAEHE &, A P2 5 ZE do|Huo]A
%, BoAS ol & 7hsd £F Aol B A4 EA4, AEAH
ojylH|Alo] 4 I3 £ Solth27) o]Lfo = MarNIS(2004~2008
W), BLAST(2009~20124), SafePort(2010~20124) 59 Z2AE7}
AoH, BE RFHE F4OF o|Fojx A Eo|t},

27) @54/(2018), p. 22.
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7|= 20k x| H =2 7|= U8
FOIAE(21 gofiztliE H S2HE HS /= g
S PENU S o7 HE M 7= T
100 7|5t AT
SHALEIO|E AEEPN S-100 L_ SMART-Navigation Standard
; Model 7H&t
WetEZFINY .
KL-NET SHAITA|O|E{2f EIL|OEf AIAR AA T |= 7L
O AE} VDES aliQt= /b= ) T
AO oHo Mt o =13
SHAL S ME AT Ol O] AQFE|L VDES &{Qt=t/Ad8k= QEE{LE JH
OlO|AE VDES sfot=/dfel= S41 AZEQ|0f T
HFGENC D-HF siot= 7
AHO[H{ Ot HEFA|F2[E M8 AOIHER T& &2 M9 MEWN HE

e A AP

SFAEE FAALZIEAMO)7E A A S et
FEHAAAR] oldwAClAE Sl =Hste] sjAREE A9t
Sk, S S22 A1 Wt AAIH o di-gstalxt 201549
A sigetd SR AA Aol PALE U o|FAL
o F8 FUAHLS O FA7N 74, @ AP e, @ <
et 8 24, @ T AMdL 75 ot I3 o|3AG e
FAs17] 3f 2016~202097H4] =P oldlHA ol A S
S5 Yot FYAES F 1,308 FO.2 AL 1,118 ¥,
RIAF 1909 ¥ FFEo|th28)

= ol Aol Al & 349 SATAR FAE] 9o
H, O W29 oluEAeld AHAS 9% BAVE ATAL, @
ol Aol SFNLH U A AT Axe} 3F, ® FAEE

28) http://www.smart-navigation.org/html/SMART-Navigation_New/summary.php
(AM: 2019, 9. 26)
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Ib<] S SHEMEZR) 7|24

MersisiMd| BE et B E(S-Mode)

Kt=: http://mww.smart-navigation.org/html/Research_New/core_task.php (A4 2019. 9. 28)

£35], FASIAZIFEIMO)S] oldB] Aol 7]&HES 20198 7HA]
nFAE ool vt 2020987H4] AIE %= "HA] AL 2021
URE AHAE AT oA olrt.
SHH 20199 49, SAFEHA G FHOR A7t 204 7=
A232; oldr|Ale]A 7]& ATl uets F=F oyH|Alo]
A 71eS Aol 7=EERE & 58S ¥ v qirh 181
‘A|20%F APHoMSA =& M= 53, ul=3t 74 7122018~ 5
‘ol EiA Y AP ) ZEH(APPWeb) & LEUE FEE MR
ol FFol§ FFS gt 2671 obEiX|Y Y] FRE 8T
v Qlet. o] Qlof&, f-Eutets AW 9 dvta e} 35 AfEEt oy
H[Aold YAE s u|A ESHE] HEILE st Ut
LTE-3i3&4A1E X HAE siAAHIA E2E(MCP, APPWeb) &
LUt AP RAHIA 7]& 22 FAIHoRE AEAl YRS
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TAME B0 E AJZRE AL 7|E0] APFeoz 2FH o]
OfAH A, AFdAISo] Ag2dAdute] o] 24st7] ARG
olof] gty A A7 A98ZF SHARFAA AT NN AL
dhof] 3] ‘Maritime Autonomous Surface Ships(MASS)Z &YUH
4 Ao
q

3 182 Pk ol ALt 54S IAHoR 9l
% Ao Mol H2e Fue WolYrke ojnlolct. e
U 2422 Aure] o Fuiet A%t ek 22 s

jﬂ
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A AEsE Je SOl " A aF4] 2ol AV

H ALY L
24 5lo] 50w 28 > 9t Aoz ARLIAUNS 2
olgiet. ela elold @E Tkt 43 Betstol Ast 5

T 42AE BRI

H 2-7) IMO XI23t S8

rest sa X o
U= 7 CHoll At=s3t 80| 7Hs6tK
AssE meda g FERE A 5T o ol SR 8T TS
1 : oL TS 0| SH5101 28 U A2
Adlg 217 4
42t 7|52 Hof
, | EEROD} KB tael e | 40| O BARRE Hof 2 SET
0l BB A1t Aot 912 A4
L | 2TROPILSEI0 0] MY | 41210 T2 HaRRE Xof X 2D
01 SA1BIR| 212 18 N1S10| 41517 218
MU SLAABIOZ XK AKX 2 XX|7
1 emmseyolssawy I SSISASEANAAERE
S =

A=: IMO, “FRAMEWORK FOR THE REGULATORY SCOPING EXERCISE, MSC 99/WP.9",
ZM 1 2019. 9. 11)
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A& AEr 37)7F AREtol A= SjARHAIEE] AvEoF
(SOLAS, STCW, COLREG, CSC, LL, SAR, SPACE STP, TONNAGE)°]
ioto] A& FAE APLQ4E 194 AES AR S
ol g0l A&dAEe] 48o] 7HsitA] BRI ERe
% 47N E, © MASSOl A8 1, MASSY] &8 Walst= 74, @
MASSoll A-&=]11, MASSS] &2 WalistA] gh= 4, ® MASSe
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g 4, @ MASS 2-8°l F&HA = FAHCE FEHEH 181
T3 TSt AFLPAL, A%, A, AU} 5 A& FAEo|
A& = 7ol tgt gkt Foyrt Bag AS AERch Advt
2ol EUd, A1022 sARPEAF ] vt deE Aoy,
S99 AT} 71EAF HY 2 AEE FUNT Aol AdEdE A
o= oAfEL}.

A2 ol whet Higko] AAE]7] ol IMOoIA ZA
AFE FE dart 9o IMO B39 A4 HYEFo] 8
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, 223} A9l 9] FAlS FEskal Qth 83 20209 HE BB
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A MUNIN(Maritime Unmanned Navigation through
Intelligence in Networks) T2 A EX= Z oAl 3 gulinl G258 I}
o7} FE5tH 87 7]3o] ottt ZEAEQ B4L V&4

AAE - A WA SN AL e HEol,
M GHRA Ft BAA 717H25H) B A7 Tear &

219] Holo] S AR HIIH]IH.29)

AAWA(Advanced Autonomous Waterborne Applications) 24
Bt gazols, Qb DNV- GL 5 107] 7]%ho] ZHofstel, 4]
o AHgeFAue) TAHY 44 U Ax 52 BET U} 5

o, 4R U8 UA2E U AYE FA% a9 8
A7HA 194 Z2AETF AR E]lon, 7eF - ZA4 - kA -
R —

One Seat WHE Y3 DIMECC7t FEdts ZRAER
T FJFAAED] &% 7|dE0] F= Fofstal Aot HHE= 2020
A7MA] A& dA2FAE 7, 20259714 -8 AR dAdEt
= /MEshe= Zoltt. 7|/ ET ofyzt F=202 ARISLE 9
o N AEA 52 AgsiL

YARA Birkeland= l=2H0] 3171 A(YARAQF LMD Z4A]
dor AYPHE A Eo|n, ANt oty & A7
HARE3} st A A 7] 50l ot AEE 20208 7HA] sk A
= SHE UTh AR A3 AT oF 499 HAE
g5 dAlste] =90] o9 HgedS @3 4 olth.30

rz

—_

29) BAATISY [STIERU(2018), p. 4.
30) B-ATIEL [4ZIZ22018), p.6.
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37) https://mwww.reuters.com/article/us—shipping-bunker-fueloil/high-sulfur-fuel-
demand-outlook—jumps—as—shippers—soften—stance-on-scrubbers—fge-idUSKCN
1L612H(ZAMY: 2019. 7. 9)

38) https://www.reuters.com/article/us-shipping—bunker-fueloil /high-sulfur-fuel-
demand-outlook—jumps—as—shippers—soften—-stance—on-scrubbers-fge-idUSKCN
1L612H(ZAY: 2019. 7. 9)
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45) KMIg7t532019), p. 131.

46) https://news.kotra.or.kr/user/globalBbs/kotranews/799/globalBbsDataView.do?
setldx=2b4&dataldx=176293(ZA4: 2019. 9. 18)

47) https://news.kotra.or.kr/user/globalBbs/kotranews/799/globalBbsDataView.do?
setldx=254&dataldx=176293(ZA4: 2019. 9. 18)
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HugEegs s 28 FRFARE A9 Lujebd 9
GEATLE, ¥+ S|EtA], ZgA HZ2or Y Haz=A, dds
24 5o nt. F vl=of dFshe AEolA sigd s vl=
S HIHH(USCG) BA50l R e A5 AgysAAE A
gt 71 Fol ShtE USCGE 253 9l8) 584 w
o™ 20199 6¥ 71 USCG &3 AlSHs2 (& 2-12)% 2o
(H2-12) USCG E HIE 55
No.| Manufacturer Item Description Nation
. Name of BWMS: Optimarin Ballast System So
=90
1| Optimarin AS (OBS) Capacities: 100-3,000m3/h | == 1!
9 Alfa Laval Tumba | Name of BWMS: PureBallast 3.0 and 3.1 Aol
AB Capacities: 85 - 3,000 m3/h —me
TeamTec OceanSaver BWTS MKII Capacities: o
3 E2¢0]
OceanSaver AS 200-7200 m3/h
Sunrui Marine
4 Environment SUNRUI BalClor Capacities: 50 - 8500 m3/h &=
Engineering Co., Ltd
Ecochlor BWTS Capacities:
O
5 Eeochlor.Inc. - 500/1300/3500/6900/12200/16200 m3/h =
EAMA .FlRST ESK Name of BWMS: ERMA FIRST BWTS FIT
6 Enameering Capacities: 90-3,740 m3/h s
Solutions S.A. P ’ ’
Electro-Cleen BWMS Capacities: =
CHSHO|
7 | Techcross, Inc. 150-12.000 m3/h fiet2l=
g Samsung Heavy Purimar BWMS Capacities: fstoi=
Industries Co., Ltd. 250-10,000 m3/h ==
~ BIO-SEA B BWMS Capacities: .
9 BIO-UV Group 55-1 400 m3/h oA
10 Wartsila Water | Name of BWMS: Aquarius EC Capacities: 250 oz

Systems Limited

- 4,000 m3/h
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No.| Manufacturer [tem Description Nation

1 Hyundai Heavy HiBallast BWMS Capacities: fstol=
Industries Co., Ltd. 75-10,000 m3/h ==
19 Q.;Ziﬁiglg'eadcvgay OceanGuard BWMS Capacities: o
0 65-5,200 m3/h S
Ltd.
13 JFE Engineering | Name of BWMS: JFE BallastAce Capacities: ol
Corporation 500-3,500 m3/h ==
. GloEn-Patrol BWMS Capacities: =
St
14 | Panasia Co., Ltd. 50-6,000 m3/h ot=
5 Dé?;;;?g’?: BALPURE BWMS Capacities: o=
Texas, LLC 400-8,570 m3/h
) Name of BWMS: inTank BWTS Capacities: up
O
16 | Envirocleanse, LLC 200,000 M3 |=
17 DESMI Ocean Name of BWMS: CompactClean Capacities: e
Guard A/S 35-3,000 m3/h
18 Wartsila Water Name of BWMS: Aquarius UV Capacities: oz
Systems Limited 50-1,000 m3/h <
19 Alfa Laval Tumba | Name of BWMS: PureBallast 3.2 Capacities: Aoy
AB 85-3,000 m3/h

Kt&: https://cgmix.uscg.mil/Equipment/EquipmentSearch.aspx(ZA4Y: 2019. 6. 11)

3 2 55 U Hat
SelUe} Rl 2/ A A Bedokl] et
AAAQ g0 u] Aol stgion, ol diat Agkoz

20199 24 71 VO 25 59 42719 71% 5 $el=it 177 7]
g &9

29| 2E5Q1L Wol oF 40%9] 7% LS Bl Yk

48) BHQULALE FIAIAIRLT |2 TH19.28 7|F)
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H 2 & sholArgel 42 % 7(iet
H 2-13) MErm3Es 7Y A % IMO 52151
HX| 20

E e 71E 8 ey i
, E'eCt;_stCe';e”TM © H7|23 = 20I(MEPC 54, '06.3)
HZEA @ Z=51EE| z%g I(MEPC 58, '08.10)
, NK-03 BlueBallast = 7125 91(MEPC 56, °07.7)
(F)21A0] @ S3HA| Z|5421(MEPC 59, '09.7)
3 GloEn-PatrolTM (ORI ES=(V)Y) 712401(MEPC 57, '08.4)
(Z5)IPLEA|OF @ TE % ZSQI(MEPC 60, °10.3)
4 EcoBallastTM ORFIISES=(V)Y) 7124 Q1(MEPC 59, '09.7)
HUSSAF) @ ZH £ZSQU(MEPC 60, '10.3)
. HiBallastTM @ M7 |=26H(Electrolysis)|  7|2&21(MEPC60, *10.3)
HUSS ) @ Z3X|/[EE ZZ491(MEPC62, °11.7)
o ARAPLASMABWTS @ Zet=0t 7124 91(MEPC60, *10.3)
AAM7I(ZF) @ MPUV/ZH Z|Z401(MEPC61, 10.9)
. PurimarTM @ M7 |28l 712491(MEPC61, 10.9)
HHYEZYUEF) @ SSEX| Z|E&Q1(MEPC62, '11.7)
8 Neo-PurimarTM @ H7|=2ol(X LA 7|2 401(MEPC62, 11.7)
MEEZAF) @ SPYX|/ZE % ZSQI(MEPCB3, *12.3)
o AduaStarTV BWMS/M @ M7= 7|2 SQ1(MEPC61, *10.9)
(F)0I0L0[AX| @ Z5HEA| E|ZS9I(MEPCB3, '12.3)
10 Smart Ballast @) H?l%ﬁ_ﬂ _7|E%°J(MEPC63 12.3)
STX 32¢ @ Z51E%| Z|ZSQ1(MEPC64, *12.10)
1 EcoGu_ard|anTl\/| ©) _E7|_—E—8H 7 7|2591(MEPC63, *12.3)
(F)tHMS @ Z3YX|/[HE £|Z&2! (MEPCB5, '13.5)
" MARINOMATE © B7|E5H _I%%E(MEPCM ’12.10)
(&7 0|0t @ =3Ha%| Z|Z401(MEPC67, *14.10)
1 BlueZoneTM @ _9—7'.5—_ i 7124 Q1(MEPCSB5, "13.5)
MEMAEE) @ B3R Z|Z&2U(MEPCE7, 14.10)

" BioVioletTM @ KFIMAE(UVY) B
(F)a @4y

15 ECS-HYCHLORTM @ M7l {légo_l(MEPC(s& ’15.2)
EHIEA @ S3YX|/[HE £|Z&2(MEPCB9, '16.4)
15 NK-ClBlueBallast © g5 {IE%O_I(MEPC(%& "15.2)
EAAO| @ Z3HEX| £|ZS21(MEPCB9, '16.4)

59




il Al IMO 52! 25018
A R o B |
s OHeI) 7= g (1282/2559)
17| ECS-HYCHEMTM O AEZY 712 2I(MEPCE8, 15.2)
T EEIN ® =51t Z|Z4Q1(MEPC70, '16.10)
_ 7|5
ECS-HYBRIDTM @ ™71 nc;H( 7|2491(MEPCES, '15.2)
18 System @BE/AZFY | xolVEPCTT. 17.7)
EZRA ® UV/TI02 oo '

iR : SHQIAAR SHARIQI 4T} LSRR (20194 28 715)
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(B 2-14) MermEs T QHTE U S8t

. TES E= T zod -
T CERCE) @) uscc | ZiaT=
FEERN 772 139 171 29 EYSIE
THLEA|O} 647 32 213 50! AT
O] AUA|A 589 40 103 =0l =A7|1Y
0| = 2|0} 1,075 1,819 259 ! =AY
AIAOf 755 339 131 AMS =77|1Y
st2tHMS 319 57 157 AMS =T
SEZY | 80,667 3,538 14276 | AMS CH7 12
AZAM|7| 301 46 108 AMS =A7|Y
7|O0|E|OfZ 51 1 16 - Z=AT|H

Z: AMS(Alternative Management System): USCG 4] £01 X QIA|Z BiZiEE= o715
Lﬁ XXt Z4(2018H 12€ 7|1&F)
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H3E AARE

IMO T‘Hﬂﬂt‘} Frof Aol sl @ st EA A AF,
A, ® HWLEAA7E AHY, @ G A wa
A 7)& P‘ﬁ o7 FEsto] EAE At Y 7HA] A BF IMO ¥
Y-S 7o 2 MEL A7} o] Foi ol wet THEolXl AR
FrAtdEorz EAEQlon &5 IMO9 3jojdTtef met E thE
Atgdato] 54 = Sl 7He8E 1T 5= St
o= H2A Fir=rEA1Lt IMO 3=
ForoS 7HA L lom ekl FAsto)

3 1 SRS

i e T T et
Supo] gl S3L /AT oBR B AP FFHAL 4
Srkn 2 % ek gopol M2 Ao 9Ra 84X 52 1Y 1)
AL Aol gt E 44715 AT 5 Ak AYS
& 73 gk, B3] oloh Biste] Selutete] A9 24 B oAt
Ao BHIE o) FAS GO Bgstel Selie] T2 A

2 717E, A ATAT A %«01 maou FF 5771 9ot
SeTtE g RARS D AT 52 ML A A
i

© St FAcAte] Hagt A AHdoltt. 28 =4l 71 &
7190 A BAIEAY 27] AEZEARLRZ Q| ekgHog 37}
AYEL g AL dout S Fohtdel WEstnst e
729 712 T47192 2 A2 AR S R[5k 497t
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7323 (Competitiveness)°| & 1]=+9] ulo]E EE|(Michael Porter)
W7t H YA Holo Al FAL-2](Competitive advantage)2h= &
oj & AFEEE HIA fEfstal Uth49) A i AA 2 7
of what v thRFY A (multi-dimentiona)d %1 7HEC2 Ao|5HA
L= Qlrh. Aok E4 4ho] B Akdo] Hlsto] 7HAl= &
9] A=E Uetll= des 4% £ 2 AFEIA A ARE
LRI

AT FEAG S Aol vt =718 89, AAAEAE, 71973
Y 5o FREI I FA 2 AR whet o9 oot oy

49) Porter(1990), pp. 73-75.




2 A4 =7] gl gt g HS HoUA B> AHlolth
71ol= 7199 A8 42E B7isks vlAlA 29 7ig
o] AAA 23t Adato] tigt Tilo]
AEE EE 7 S9I7HA 49 ®I97F SE
HARE AG7HA] o2 F7H|A AREEE 37389 7id2
53] AAA S v|Fo] = FYEo] i & & St A&
=0, AAEYNE7]FH(OECD: Organization for Economic
Co-operation and Development)= A5 563 A1 2A0fA
A &2 ApE AJdH sAlo dFE AHAE A4lste =71
S50l HostAt. AABAEZHWEF: World Economic
Forum)& =719] Ay
Ao, BAHY 0] A= A& 7Hse BA| M99 & AT
THAL ShITE5D ThA] efiA] BAA Q1 7
92 sl B 2 U= St Aol o A4id o £ 4
Al B2 AR #olES A4%Ite=
!

A AAle 871422 § Ee 43

ESF ZAE G7REH(IMD: International Management for Development)
A= @A AR dg HE a4 FoJ} Bt 745 H9
% 7R fgos Baeln ks s golst 27 AEe
BACIZS] o Zotx =719 7| 7RSS A S A &
A5k B4S WL Seolet shelm, Bk 1A% ol JE v
ol &5 59 71959 Mol ool 1) 159 ol U VAL
AR 2714 Seoletn Bolsieint =, AAHL Bt 4

50) OECD(2010), p. 246.
51) Schwab and Sala(2016), pp. 3-14.
52) Garelli(2005), pp. 608-619.

66



oyt AAA Ao et Zlo] ofd
59 ‘ATE HE(Soft Factors) S 1l dfjoFstct.

oA=L I/ AHABEAYUSI(NCC: The National Competitiveness
Counci)oXle HHIEY &2 BEFES olE0] AIZAA 45T
T Sle %E—ﬂlﬂi gelsta Sl 53], YAl BAE Ak H

7 |2t 9|
ZHRHHL 7 |7H(OECD: el S5 AT ZAH0IM K&EXQl MetxF
Organization for Economic | A& SA|0] &E2t MHAE MASH= F712] &

o
Co-operation and Development) | 2
MAZGHZH =7t WA ~F5 AXot= Q01ut Mk, FMO|
(WEF: World Economic Forum) | &I&HK|
THIZSNLA
(IMD: International Management
for Development)
=/ E2
(NCC: The National
Competitiveness Council)

Rz KX 5

i)
1o
my
)
ol

ok
rt
=
%
o,
it
Mo
)
i)
X0
)

(o]

)
B
rd
£
i)
o,
1o
i
ftlo
3

53) National Competitiveness Council(2014), p. 118.
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T2 Porter(1990)9] tF

olol2E o] /¢ EHOE o] §EHT Yk & AT

B

B AL

-
1

of eiglehs H3 el

tol cholobi

o5

@-o

o

Tds =

o] Aol A

tojol2 =

A=
1

ERES
A Q9107 AYALQ A(Factor Conditions), 58 FZ(Demand Conditions),

K2006), p. 315.

el

.k

1o

54) 2[5(2002), p. 34, Xolg; ASH
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A U 2 A (Related and Supporting Industries), 7142k,
%, 7474 BA(Firm Strategy, Structure and Rivalry)& €3 AT
g 3-D F2)59 E olgdt 8% HE] FHF(Government)2}
713](Chance)et= QAHFE9] o280l sl 449 w7134

o] ZAHcty 24t vt rt.

55) Porter(1990), p. 77.
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(32 3-1) ZE<Q| CI0|0f2E B

7| B, £
SHEA
| (Firm Strategy, | .
e Structure and AN
/- ™
y Rivalry) AN
/ g ; N N
AL A +LEFH
(Factor Conditions) (Demand Conditions)
. . g /-
™ e
N Y
AN g 3 K[EAE s
S s
. (Related and s
Supporting .
Industries)

Xt2: Porter(1990), p. 782 At2E XA | BI04 KAt XHZEH

(E 3-2) ZE{| COJOI2C 2 ZQ 42 Xz

471X| Q°QI =4

MAQ A S5 L5 S2 o271 X S0 20| 7|& A Ao 2R
(Factor Conditions) St MALQ AAF T} XM

AO X7

T T!

%
ol
rx
1%
o
02t
]
_O'y
rr
=
Ton
el
>
=S
[>
2
02
ro
=
4>
10
Am
0x

(Demand Conditions)
At S XA
(Related and Supporting
Industries)

7|9TE), A, B 2

1=

SRHOR W2 QU= BIA ARA0|Lt Ofet 1

= &M 6 &

Ateio)

(Firm Strateqy, Struct 7|l &, 27|, | S =L 7Y 7 AYTEE K|
irm Strategy, Structure Bt 27} 7 720] £

and Rivalry)

Xtz Porter(1990), pp. 78-852| LIS HIEOZ 6104 XX} XM
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M| 3 & oA 2= Z40 2ot EE N

ZE9 tojotzE RYlE &-Esto] AdE AAY Bt BPS
AS7H A & o g 4t #ofol A AREE AL QI

WEFO A& EE 9] tto|ol2E Elof] ZAsto] tfd 224 HAY
B 31X (Global Competitiveness Report)E W7tsto] =7F44
et <915 Tty ek o yTe] 2 AR YA = A 870
Holo] X #Z 7IHAd(Openness), FF-(Government), =8-(Finance),
719FA| A (Infrastructure), 7]&(Technology), 74 ¥ (Management), =
&(Labor), AR E(Institutions) 2 = o] ATH.

E3F, IMDOIM = 7|0l &-&etol qdo] =7He] ARt 250 Lot
o7 AEANA vid =7 RS AREStaL Q=T BAIE
A THEconomic Performance), 5 &-&4(Government Efficiency),
719 &84 (Business Efficiency), Q1Z2H]Infrastructure)?] B7I4=
o7 FAEo Ut

o|g% o =77 |HAA 7B EE BIHAY A4S UE
9w, XE9J thojotzt HElE V|Hto® ARESERL Qlvh. 1y
eS| thojotZt RER Y wujo] =¢tE o] QI AR %
o] oA MAPIIEHE =42 BT Yo |HA T FEHE &
FEogtte A A71E BF it} & tojol=E Rdo] 7|9
AR E52 AEs| BRI UA Fom, =71 A digt
FFES 1T W FFHY Fa4o] W% Avte HS HAH=
Zolt}, o]o] wat Moon, Rugman and Verbeke(199556),199857)&=
IE] tolol=E HEof ARl 2215 EIHAIY & tho|ok=
T(GDD: Generalized Double Diamond) Z@-S AAlSHATE EZF

56) Moon, Rugman and Verbeke(1995), pp. 97-114.
57) Moon, Rugman and Verbeke(1998), pp. 135-150.
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274 99 THAA AF QA Z7hEo] Y tholo=
t do o-megRd8)R /1A SHAE QT B AoAs EEI
thololRE wdo] theet F7P3 A Hrlo] ko] Hglow), @
A= o]E vigro g AAHS BAS wdo] th &A= vf 27}
B4 2o g ol2d 4¥e A,

3. Ef Mejo| ZmE 2A A Ny

5%t A BAY A4 TEE AU ASAte ARt
Ao, tiRE bty E= AgoldEud, sl&4tde] HA
o] #3t AFEolth. o|AE AATHA] S PRt =AM AG Y] HA
ol #et FEAQ AT B B2 Holg o, SIS AR
of T3t Z2AARI A+ AEHA Aokt Hatt 2 A= IMO
A2 EA FEEHI Sl Hofridel 23S £ FL
AR, wi- foudt AnE B |2t Aty

2 AFolA= #iolAArd e AR 2d g A FAY ¥

1) S:A1
AR YA AFN006599] FAAS AABBY B A7
A A4 2HRA@@A 843 T ol AR

M= g
TE AR, BT Z3E vigoR A AR AR (FCL

=M 2312(2006), pp. 62~75.
ST - QM 5- Z=2EH(2006), pp. 76~82.



M3 & oA Zd= S40] 2ot YEE T

i)

Fisheries Competitiveness Index)& A| A5t

WA Bte] o9 AR D S Al B AN Rl
B2 % R0l AP, @ ofF okl el % 4 B, @ o
Roto] AU & 59| 0] WA LA, 9] g 7]
T8 (& 3-3)3 &2 SR RES st A2k A=7Hd
d, 712" A 4 2AE 59 4 BAY S Bokste &2
A Bk
(8 3-3) S4igl0] MIZE BIIR0)
3= Fotel ot X & oy
1. AANE 021 3 29| ot
1.1 SRS EQIAIE SAl-ZAL
11og8aE HY 3 A 112 sK = A SUIESNS
T13H2H J|& QF+F MEXAL
1.2.1 LR HRIME SH- ZAL
2 YO MAKL X -AK | 1.2.2 HEERSHM S SA-ZA
1.2.3 R&DO| CHet HEX|H HEItEY
1.3 559] 2|cfYy 131 Y HEEA 2D} 2|0y ELEIN
2. Q1&et 3 A =t
211 MEUST | H SUIESNS
2.1 18 gpF 2.1.2 7‘._"—v—_'$-;0|-¢-3—f%”-¢- SH-ZA
21318 Y XASEEN £F) HEXRAM
MAA RIS =4 xA
00 MU A 2.2.1 TXEA HJE SUIEEINS
222PCHEHY ME Sl ZAL
232748 2.3.1 AH|X|7HX|2| 2FHIE HEHHY
241 IMELH FEE M3t HE/HHY
2.4 XA 24222 2 MY 15} 27 A
243 HEgsr | Aany SAl-ZAL
251 X BAEGHE SAl-ZAL
2.5 3 252 HEEB B & HEXRAM
253 AE AYa2Q 0[5 HEZAL

73




EREEET Sf9l XIE Wy

o o
3.1.1 B0 CHst JSt M2 A
A|AXIQIK|E P I=p JIsips
3.1 8¢ 7 e e oo
1.3 AL St F|S SIEPITES
3.1.4 F5 ZHo Z3Hd MBZAL
3.2.1 E5IA 0| E EH- R
322 X238 ™es EH- R
3.2.3 44ty SA- =AM
324 HR7H4 DLE M2 A
3.2 AL EAH 3.2.5 MAIA|E Q| THE A MBFA
3.2.6 AM=SEA ZHAE MBI
3273 =2 80|¢ MERA
3.2.8 L 2H| &7} - KA
3.29R&D X|& & EH- ZA}
3.3.1 722 2E =X 20|14 MEIIHE
3.3 7}l o2 332713018 =33 & 0|4 M2 A
333 AHE 7L 8Ol MEXAL
3.3.4 MAKIe 7S A 7 MERA
3.4.1 OIS KLY E4st B HETHHA
3ADIAE 7|8t 342 FLQEZS £=H|IE EH-XZAb
3.4.3 MAMX REHHM A B MBERA

X2 SCH- M5 ZEEH(2006), pp. 80~81

60) &7
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O

St KA - 0|tHZ(2014), pp. 52~57.
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AT 71E tholobRE BEA] AR, YA, & D F%
2 5ol J8) A GRS We AEE B 5 Yok I3 e
AEEE PPHE E2HG0H, B AEE B L AU AA4L A
9% oA AESo] G W aclow 93 wsje] ujgt e
Y JER H4T 4 Aok B AR 229 §ILEAF AA7
@A) v BT TAC] Uv] R, L BT W) Fa5

o], ¥ 9] tjoJotEt R dof= 7]3](Chance) 2}
E s 23 £ Q7] W&o AFA] EF o] ghA| QJF.9]

13T AAY Hr1eQlo XN EE 27|15t Aoz WorEh 73]t
FozA o5t AR ANEE AFsIIoH, I} 73t A
&S ust= itk vhHo ﬂc‘i T2 Aot

ALY o] He FFARE 8 T YUl AFdEo|dA
(Staralliance), 2~7Fo]®(Skyteam), YEE=(Oneworld) A% A}
5y 7% 49 AHlE A S AR F150] 7S FSAE
o= MAsitt. AR 32 20134 7]&0lH, Ames A AlA
FEHH ARE Y5t ASohe =9 EFClERIHUAME &
o]z 9] ZAtmE E-ESIUTE o, FHFFAL T AHE FFAE T
5= AFEF, oojF4t 52 AT FSEAXNEE

g A.

o>~

[©)
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A% MILQ9I St X2 Tt
e EXt SN Q515 s SA A=, oY
AT QA MA 52 AR SO B B2 2715
F to Conditions) =0l =, CMAI, 5= &2HAH|0| 1§ 3,
eelorLOnAensy L oy U= YUEXOH, UL HTMY
oloet 53 N UREAY KR S
£QFN L= AE 2 SEANE | SHE2d, FAHS|, AE2MQ5}S!
(Demand Conditions) | * ZMHE L AHIXt QA | &35 X2 S
7|, AE A A, o SIZMQTAL AN SSYEA
(Firm Strategy, ; ; E at ZAL eEASAIE YRS, PCI
Structure and Rivalry) | << < Report A2 S
O ALO]
cmANMy ST AT
(Related and Supporting sief el BP Statistics, SH=%1%,
Industr NI EAXIE &
ndustries) =2 (0B AP A
At=2: 0|58 $40172016), pp. 36~392] LIS HIEIO2 XAt XM
4) Q3X|s LA

SAE- AL MTIQ07)DE AFAS A A

62) Kang, Sim, and Kwon(2006), p. 12, M2I&: 0|53|-3121:#2016), p. 38.
ENE-ZU2H-2852(2017), pp. 666~669.
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5) XtSFHX M)
QAN -YUFQOIYNE T ALFYA Ae] AYHS
SH3 A4 FEo] JFL AL FURAI PojaAEe 4

AE Tefsiitt. AR aRE SIEACIH/W) 71eid 9, &

TAS] EZof uHA HHo] dT = FAY Hriale] AERE F7}
St Aol

QAA-AZF(2018) = AAY HIEAQIES A5 Yo #HA
AE7F Ao QEYl AEZANS AAIeHa, 990¥ FAE
AL =S 1008 7|F02 =R Ed=7Hu]=, &8 =
2 Q09lo] 99 low 10138~2004, SRt sigd=7t 89l
o] st 0H~99H S Fojsl= W07 A FAAY A=

Bt

64) QXM Z24:(2018), pp. 22~28.
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ey N NPS =]
(Demand Conditions) | = 217|& A&t 48
7™ AA, 2™ A | 71 BA
(Firm Strategy, 7|2 Q15
Structure and Rivalry) |« HIX7|2Q| &35} TE7t e S22}
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