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The Impact of Technical Requirements in International Maritime Conventions
on Port Safety in Taiwan: A Case Study of MARPOL and SOLAS
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Abstract

This study explores how the technical requirements of the MARPOL and SOLAS
conventions shape port safety governance in Taiwan through the Port State Control (PSC)
system, utilizing literature reviews and long-term PSC statistical data analysis. The research
findings indicate that the deficiency and detention rates for older vessels are significantly
higher than the overall average. Furthermore, PSC deficiencies are highly concentrated in key

1 [ 52[% Chia-Ling Chen » Hroi#g=g A K -EXZ2E 2 BT » E-mail ¢ chiac@mail.cpu.edu.tw

65
1=2

Taiwan Association of Maritime Safety & Security



BIEEE E BRI ISR
% F TI| (Jan~Feb 2026) ISSN 2077-8759

technical areas, including MARPOL Annex I/VI, Ballast Water Management Systems (BWMS),
SOLAS 1I-2/V, and the ISM Code.

This phenomenon demonstrates that the technical thresholds set by international
conventions, enforced through PSC inspection and detention mechanisms, create distinct risk-
screening effects and compliance incentives for incoming vessels. However, the analysis in this
study remains at a descriptive and correlational level; PSC detention outcomes are the product
of interactions between multiple institutional, technical, and operational factors, with
technology-forcing being only one of these factors. Overall, the research results contribute to
an understanding of the institutional operational logic of technology-forcing within Taiwan’s
port safety governance and highlight areas for future improvement in regulatory alignment,
inspection capacity, and smart enforcement.

Keywords: International Convention for the Prevention of Pollution from Ships (MARPOL);
International Convention for the Safety of Life at Sea (SOLAS); Port State Control (PSC);
Technology forcing; Port safety.
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PSC Fo BRI HECRINMEMRATT S BIFE AR E ik H] - ERR R E ISR -
BT E PSC a4 bh R B = & f: (Cariou et al., 2007; Cariou et al., 2008) >
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EiRtmh e A RIREA R THM] PSC B E (Bei et al., 2024) - Bayesian Network #7172 534/t PSC
TR AR ] 71 Y s SR B AR A ] (Jiang et al., 2023) » Hiat BAERHAREN 177N PSC
it R B R g 2L 7A 0 FEOHIME (Heij & Knapp, 2019) -

HHHFEELEL Paris MoU Eil Tokyo MoU 2 i &4t ik » FRHIHIIEZ A (SOLAS11-2) ~ ISM ~
LT T 5 (SOLAS V)BT AL G5 (i (MARPOL FffHIT | ~ VI) Ry B LS5 (Biotic et al., 2023) -
BLE)E PSC 4RaT4E R = — B (W EA A Bafis .0, > 2025) -
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MARPOL - fRAfi it ~ EEDI B2 CIl 547 » DLk SOLAS fras sl At e fag S AU B Rty
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PR > (R R 2R (Lee & Kim, 2020) -

TEER T HAA - Linder B Peters(1989)f51 » T/EMERH TR A AR A ~ &R AT EL
ERB T BAVAHE > A REARGZEESET By o Howlett Bil Ramesh(2003)HIj5& 6 B R EER
= EENRRIEIE - O & RS - BCRHIE - 817 ~ STHEFHMEESIREL o (B —I8
HIBE I /8 B Al e i BUR % 7=
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s - PEEHIE - BRSBTS S - R AR R A B S B TEED
E#1SRE% (Bach & Hansen, 2023) = 7% PSC ${T/&IH » fds EEFERE ST - SRAEES RN
DU AN B Z SRR R Ry i B B E VB R 2 (FBOR— AR R i 2
HYG 8 5 N#E #fE(Wang et al., 2025) -
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ORI AHE B s s E B L e rEA N A E - PSC 2R BB EE RIS A
KINAZ LA - RIE PSC B8 RR AV G - BB Bs SRR I - {8 S B
SERIVHITIEN » EURErE Y L E P L L 2 S p AV B R B R R R -

3.1 BOBEH|(PSOEZBIR T

ARH5E DL & LB E ] (Port State Control, PSC) 2 B s ERHE R ERSENE » 477
T R P 2 R Rl il SR B 1 27 2 JE e = Rl B e M - SRR EHAY R - AR ST
2 i AL i i aest s > EEMER 23R EIRROREE (ARG HER)EL PSC fadas R
ZBHIEERE o MIFEEI LB AR R o A PSC AR E A B B B 45 SR R0 2 ZRG HERET -
RERY ~ bR ~ BEE T - IR ESERZTE > A UERRiraH R R
A2 RN EERE SRR —  WELFAR T BT els s -
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%1~ 92-113 B BB IR RES - T OMERBERS %

L () HEERNGRE | fER | ARl | WEE | REX | FekxX HER
#(A) (B) (C) (D) (B/A) (C/B) (D/B)

10 FELUF 18,802 4,034 2,067 257 21.46% 51.24% 6.37%
11-15 4F 10,384 2,755 1,404 134 26.53% 50.96% 4.86%

16-20 4E 6,706 2,271 1,412 299 33.87% 62.19% 13.17%

21 DL E 5,503 4,712 3,401 1,386 75.81% 81.52% 33.22%

st 41,395 13,232 8,307 2,076 31.97% 62.78% 15.69%

BRI © S ETESE (2024)

F 1 TR 45 RER » 92-113 SEFE 28 L1 FE #(Port State Control, PSC)4R 5T
&Rt o TEAERAERNY T AL E R ) S ARERER o 10 SFLUTHTEMAN . PSC R REY
By 21.46% > fHEZZ R > 21 FELI_E S EEREAA M E R AEE 75.81% - R A KRB B RIR
EFVHLCIES - H 21 DL N EREEE Ry 81.52% » BB %K 33.22% > SR
HEF57KAE 15.69% o h—&5REUR > 1F PSC HIFEEIET » Sl A S e & imie
Hr PR R RO ~ 4 T B EAR S A Y VB

TeI R E L > PSC fm st REAR R 2 R FT 23R AVRHIBHER RS - £2 MARPOL B2
SOLAS T 74 b 2 R ZORAE M et 5 (5] LB — 2 - RBP4 i aE
ZiE PSC IR A [F R b A An Z B SR » 2811 - AHEE &S SR e B Ry il 2 T
EAERAMEZ 3R - IEE—BER T HE BElrsat b R 2 RS -

HBA B PR SR R BT U R B AL i ~ Stk Bl 27 = B Be Ry mr e B - B
2018 FEZEFE [ 5515 (Sanchi) | SEHER R RGEL S AT A RHE LS SRR > F&
A A 1 A A s A = B L PR 1 /e B P R ] e Ry R B DI [N 22 22— (Chen et al.,
2020) - FLFAZEBIEUR - SERAREERBEFFERC G B PR 2 2 BRR (R N Z BT -8R B
N ARSI Y R PR ST o (H B (R SR MRS - MRS T BRI
R Z N RHEm I -

3.1.2 MARPOL Fi SOLAS $fiirfe 1Y &2 Bt o 4

AWFest il 2 738 - LSRR AR AR © R B R E RS =
2B LB ] (PSC) IR ERFA A Z BALSGET - MERITIAIIITE > HFE ATk
(Tokyo MOU).Z &I ME4REETEIEYS ~ Tk PSC & # s L EHELGRRIAE > DURAHRBIEEEL
RGBT RS - ILr B B E(F RECR T Z 28 T E > A DiAfram B PR S i 5= H{ b

Pl B et BV E B GRe  HMEE S ot PERR > IR — &R AR 2 B EETEER -
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TR A T8k (Tokyo MOU) Z ABASET &G - W2 HE2E PSC FE e P AaR
ZEEERL > nIBEEE Y PSC BRI M TR B R A SR AR R o R A B A
EHARY - MEAAFERERERZE S MBS - B SEIREZSAEEE PSC HYMUAE
o A A]ERa s T R H BRI R - (RIS ML o 2 R -

7 2~ PSC i LAY MARPOL B3 SOLAS fsz it fea i s Hor 2

DI/

RS

HRRBHRFIRTZK

T ERO T e B

MARPOL [iffHI] |

KBRS (OWS )il ~ 4Cikid
&

OWS PEREREAE ~ JHIALC

A LUK 55

MARPOL [iffRI] VI

SRR ~ Bl (Scrubber)

IMO 2020 [REi4

AEZETE(E -

(R TR

BWM A% |BERKETEAGBWMS) KR |2 HEiEEE AR B

SOASI2 MW - EESURK AN AR TSR |k
SOLASV | ECDIS - BtesR T WITRARACER | SR - 2

SOLAS IX (ISM Code) | 74 & FREARR: 2 72l ST T

ENTIF 3

VIR ETEEE PSC WEEBIHRE » S8R SRl Z BSafrdhls - 1
FPRE ANERFTHE 2 DafEE - RIBEE PSC FEHEFTE R L HER
RIfEE - PUREH =8k (Tokyo MOU) Z IEISIEGTETEEES - St AGRE AT K 2 B KR
K B HIRAE MARPOL i AIT | B3R AT VI BTAR B2 Sk o Bl tf ~ OAIH B B
HIZ&T > LUK SOLAS 55 Ea(I1-2) Pk B 5h B (VINUT TR FRAE = TH H -

SRR AEHIE E(F g B A S E AR © [ MARPOL B SOLAS ITHEFFHfEE L
TRt - Sl AL RO s SR ~ St A BRI T - T ERoR iE AL AT B = Y
GRUEETT > (EEAE PSC fedidfe T s Sl Raliisifin s S I H 9Ha g thok - AR
SR ZBEBMEER > 5 ESRPRARHEHEEREA FEA ST Al seE £ Z iba oo Ah
WS > W ERLR e S Z BB ST 4E R IR RS Rt -

3.2 SR MR R B g O e

=il

3.2 1 {RBRIEA ~ BB S (Scrubber) B 122 5@ i B M IR E 274
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MARPOL [ffRI] VI' FrEsRETM &R EIR - 2 iRy ERPE R s di b2 0l - 28 E
2019 REHIRIFREPEATARABNAER 0.5%LL N & BV MG EEH TSR - 2019)
FEATEBL IMO fEAERZRS, - SR A AR A 2

(1) B BLEBZERAE(SOX ~ PM2.5 B TF) -

(2) FHEALE - BBEEA B KEREREE - B EEEEERET 2Pt -

PRI > e dAR s R o i A PR -

(1) ZeAEBAT AN AL A 7 (OB A S (A B o

(2) PSCind BREMBIEIE - HEC B EROKEIRE & T a/EM

(3) BRI AEREEM L GRS R E B A E - (BRSPS R B0 55 -

PRI > (B A B R B B s o oK — i R 2 - — 5t PSC #Y
BN -

3.2.2 AiE/KE B A (BWMS) LA RE 27 4

(EERE/KEELALY) S EORANZ . BWMS » B —(E¥B O e/ REr B
RS - ST EEM S - HVEO RSB EA S AR - SMIE AR EHE
WEE T R S RIE R 2 —(Lin et al.,, 2021) - BIAS2Z RS LR AGET > 50
BAE/KE AN HYSIMR A e A RE IR R K - Wit i E IR (LA riAl)
K (BB B E M) EIERTEITRIRS] - ST HAE AR A Aa B /KT 2IeHY
HINATE A B (R E ~ SIAREE ~ Bi7kTT ~ &5 © 2017) © SRS BWMS 15

(1) ELUKIEEZ MR AP AR AR bR R

(2) ‘ERERZERN R 2GRN —E Y

(3) PSCFHFAEMIUAGEH] ~ Z B SRR BIR -

AT > BWMS AYFCAITRAE R R4 22 2 (UV ~ EfE - (LEREER) i N AHE - 35 41T

FEE KRR TR AIREIER SRR EE - PSC ¥ BWMS HYEAZ A A XA EMAO4ERF £
i EAE > AR VE e RIS A
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B~ BORIEEI AR L BB B HE Dl S Bk

28T AR L1 E il (Port State Control, PSC)H I » ol Ty 3t s (1] P45 g 55 4H 4%
(IMO)FT il E =~ Fe i Bl 27 4 » #8(E R BRIV N UEATTE) - FERE A RORL flirK
RELRZ 2 HCHUS—EREY - 280 » Flr@HEECRIIHEE T R ALY
HEEINE ) BIFPEE » HE b RECR T HAVEE  JAHITNE - XA - STHRE
ARG T VS FE L EmE A - DU BCR T EE SR Bk K e m - =2 EE
B MARPOL/SOLAS i 5@ il A3 AE B B HEF L AR )

4.1 BBR T RAVEZRACE

FERTRF e BCREGET o 2EAES LSS TiREAY - RS IVEERN/RE e
MESTEERT R - DR PR T A s nl i -

4.1.1 5RHAI T H » ECIEEHI(PSC)

AOEEHEEEE AR EI bR OHEFIR PR TR - g (TEREDE
CETEH] 113 FEHE) EFEZ 92-113 F4EtER - BiG PSC aRayFy 31.97% » A
BFETREE 62.78% » WERINEEE 15.69% » HUR PSC LLHHE H RN R HH R R e B
BEBHRH AR - HE— DRI GE AT 3530 - 21 L ESiRiiariR &R 75.81% -
WEREE 33.22%  BEEREEPKE > BUR PSC HE BN EA FoRr i A
B KIIRE COBERRTUAESS - 2024) -

WD = AN S - —HHRERRE R E R E - MEERNE - 2R REw
2 RO T8k (Tokyo MOUYERR 47 » s2 B8R 88 MBI AV & AR ARG 2 > P
RCEEREOBER T o BEAh - 2208 PSCHY B AR IS S oL (R = 8k 2 A2 B B HE P e -
%1% Asia-Pacific Computerized Information System(APCIS) Z H& AL A 2B 1 A B 40 $5 B | i 1
& o RO G EIPRETET E R A LY(40 MARPOL ~ SOLAS ~ STCW)HYSUA S S4B fp A B R -
BEAE AN R OR PR R A AT B I S PN H A B — B > PR " BUEERRE
C1 . HYJEEE - A B A e i fla s il LI SR 4 N SR e iy B 2 P B B B8 A S 1 R T
TR FE i -

4.1.2 8T H AN SEB B S

fEsaHA TR 2 4h » Z2ETRERESFEEE B E - (ER&EE T 5afH+38
) WREHBORTH - —J5H > EEWREEGEES]T C8R5RVaE) KHEETA
i MARPOL AHPEH o Z R (ARSI aE M ~ 225005242 M1 KBS /K E 47 ) R ey A
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WERIRE % > 32t PSC SUABIREAIRIGE - [FIRF L2 M S BT BUa o iH] - 581k
FeffrsaH LAY AFIAEEE -

55— J7TH » S A SIS B (LR R SRS LIRS - BUATE R
R S I ~ S0 LB cold ironing) 2N » PR ACES IR
(401 ING ~ PRI RN A 4 LA S N B B AR B T B B
TORIHIHCREES] » (BRI TR SRR A REEEEIHE A
SRS > GBI -

4.13 HeEgE T LA © ek ~ GIFEEHRILE

FtrsRtERES RIS E - BIBAE R SITIRE & Bt 2 Sr Kk iae 77 - (It -
=R N E G AN R R AR T AAYER] -

B et E N BFISRTTIH - SCGEEHUE R EE I PSC fnd B ERE ISR BT
EHRE - SR AR A AKIEIEZE (P BWM A&YHYFIGHIET ~ MARPOL
BRIl VI BRI AERE ~ NG JPRRIIG 2 2 BREE) » DUROHr B g S i (A B AR /KB L 2
e~ WEhUE ~ BTRE RS EERE - e d 8 E iR A BRI B R -

BEsh > R R E - EEESREEMR G PR VI A ) - EEETE
RSO BRI BT = > T S R e TR B R > N el (5 Bh sl fin &
IIE T &R E Ry PSC HIBTHYEE 22 - A1 > #2281 Tokyo MOU & B R € -
BT U IR B PR R B e (A S e 22 ~ E EREaRdin) 2 Ha g Ty

iei% > 4EH APCIS ZEE AN &ML » B8 PSC fadr B S i AT BT i 4R R4 e 5 B
PSC Hytm A 4CERBLRRSIAL - (S LITHI e FIE SR - ST E Bt TR &R - fe7HA
IRATTEIRZ E R -
4.2 BHEMTEHEN B AT ERRY Sk

e EMBCR TR EEZE MRt E R — e - EEEHRITHERE
o TEEER ~ JARIEREIRE S TR AR KBRS TR R

4.2.1 Tl A SENEEAEE R S RO AN Y]
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A

HIEOMTHYSRAIEA - F 9 Rt Tt 2 2 EER R/ KB R R M (HE AT SRR Blg
R

S 1T B S B — ST + AR K 2 (BWMS) R AR R B
R GIF- -

£ BWMS JTTH > FEIZRFAIRINGR ~ B - (REERRIE - BB R
I~ OmE) Z BURESAAEE - B SR fat o PR EE B I K - R
ATEREAE - RS E IR ESRENARLE - #MAE PSC AU RN IR A 18
B - BHEHITE © BWMS AMMEFHE —RMELEGA - BFRFFENVLERE - Fb A&7
& BV NEFTEAFE LHE KA -

FERRBRES J71H - BRSPS SR LB A 5 T - MO RN
S5 LT BT IRBRE Ve K RO B R S » SR A AEE AT B B I 0 PR SR
SRR, - PSC Mt BOVEIBHUE B - WA TR R B e i
ERRBHE OIS B A S SR - W TESSHISER AL, TR | RATE -
(BFE Rt SRR RRE AR S T AR PSC A2 RS rr B
BRI -

422 EBIGTEEERNE G TR — A T B

[R5V SR A MR AU S TR B AR i R AT SR BRI R (e (R A aG Al i B 5 4
HER - BT B RERUERE - YR8 %r S ~ B EAMAER B - 2B TR D R HR
AFEIAA(E - (HEFEARE K ~ IMO MEABE I3 ~ BN SERRILARE 77 B TIEUG 2
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