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Evaluation of Maritime Safety Technology for Official Development
Assistance (ODA)
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Abstract : IMOXInternational Maritime Organization) and the Shipping World have complied with various kinds of international regulations
for maritime safety and marine environmental protection, but the main reason of maritime accidents is that developing countries cannot
implement maritime safety related regulations. Although Korea has been a member o the "A group” council of IMO, maritime technology
transfer records of Korea are not good. To promote the project of official development assistance in Korea, it is required to select the
technology which has a high degree of importance in the fields of maritime safety and has a high degree of demand on the transfer to
developing countries, and to concentrate on the selected technology. So, it is necessary to draw valuation factors for maritime sdfety
technology and to decide the priority in order among maritime safety technologies on the basis of valuation factors. Because the weights
which show the degree of importance among valuation factors are different from Jactor to factor, interdependent relationship between factors
should be considered on evaluation. In this study, the valuation factors were divided into three groups as the maturity of maritime safety
technology, the promotion probability of projects and the degree of importance o technology, and the detailed factors of each group were
drawn. A model which used Fuzzy AHP and limiting probability to consider the weights of importance and correlation among valuation
Jactors was developed. To adopt this model, nine types of maritime safety technology in the field of maritime safety information were
selected and points were scored for each technology through evaluation. In condlusion, first, ENC related technology was scored to be the

highest as 0.0139. Second, the point of ship monitoring technology was scored as 00133 Last, oil spill response technology was scored as
0.0132.

Key Words: Official development assistance, Maritime safety technology, Fuzzy AHP, Limiting probability, MCDM
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Fig. 4. Example of triangular fuzzy number scale.
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Table 1. Selection of marine safety information technology

Table 3. Questionnaire for measuring the degree of

importance of valuation factors
Num Maritime Safety Technology Acronym
1 Vessel Monotoring System VMS Q Factor
2 | Vessel Traffic Service VTS L1 MST
Completion
3 Maritime Safety Information System MSIS ST
4 | Ship Security Alert System SSAS Y2 Gompletion
5 Long Range Tracking LRIT
6 | Electronic Navigational Chart ENC Table 4& SFIHA R &of TR 7] H7HE A HEA
5] =2 =] 3 & el o
8 Glohal Maritime Distress Safety System GMDSS RICh R _ dAetdzle FaE 8l 3 —u-?_‘]
) -  FA7|E 8% EHAA LT ¥ VMS 7ed UE ¥
9 Aids To Navigation ATN _
B 7] HEle] O $ARE A& AEoE Ut F
AAANEEG § FAAE TEo)se guapn A na  SE FAT KA $UEL BT 23 $L E1%,
o) GF B okleh 54 R AL Bl Fapzs) VM ZIEO FUT BT 7 Fad e A e
Boll A53 ALHORA b5 Wl TrAF| ogo] 3 o WA T1Eel FUALAF 2 Falme] w5 9=
F ARE 3 7&olt) IJTEAETAYYELE 4 X9 T&3tq #7)3
27) AA W el EEAS FHHoR 94 s 7] _ ,
Zolth, B AFAE 7|E ATe Bd B3 BAL 23 9 Table 4. Questionnaire for measuring alternatives
oO7s] YA Bok sAlbdvIEe EEaged, 24 [ o
A Alglel 37 AL6NA alRlrE &S FrrT 1,1
12
HEJHE Y W HE FE3 AN
2 A7ide diehsle Wrteds o FAt 4 2 =
T 7FEA, $1 71 HrE GEgS 4] A8 AEAE & of AR 0WL AUz oA *év“:é *a"l?f}%\‘oﬂﬂ a éﬂrg
9 AN Pob WEFHE UPoR HES TSN E3 Aelst] sAltarlE BrhRde] sk HE 2
o Table 23 H7bRQ1e] FHE H4E AF HRGNOZ 3 QY A Grhale] uE 4R dYAE dPATY A
T 37ke]l ke AVAEE 9L, 3, BE 589 HER g2 A Qe -GS - BE - 2822 0-1-3- 99
T8t A E FAZ dFHsgen, Hrtagle Faxs F1 e 4
= A% A3 Chang(1996)9] A XA 2o wel Table 5
Table 2. Questionnaire for measuring relationship of o} 2ol 11 @AY & g2 dgsiinh

valuation factors

Q. Factor Comp. Factor

i1 Competitive Technology
’ level localization

12 Competitive Technology
’ level security

Table 3& B71acle] o5 2L
7} 8219 A9 1% 549 289 s
oot}\]oi G g9le] th= golwte] =
w7t 59E 4
Ao

(]

o]

Foqf

s

I:OFIFQEL

&=
= T
AF ol 3ol EV)5k, AT 2 o3
§ 1 F8= mebA 5 AR TR ®r)E, Ad .

ol 88 A 1 Fakd wWel 5 AR 7R3 Br)gch

w8
Qo

Table 5. Input values according to TFNs

Num Meaning Min Mid Max
1 Absolutely More importance 250 3.00 350
2 Very strongly more importance 200 250 3.00
3 Strongly More important 150 200 250
4 Weakly more importance 1.00 150 2.00
5 Equally importance 050 1.00 150
6 Just equal 1.00 1.00 1.00
7 Bqually importance 0.67 1.00 2.00
8 Weakly more importance 050 067 1.00
9 Strongly More important 0.40 050 067
10 Very strongly more importance 033 040 0.50
11 Absolutely More importance 0.29 0.33 040
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Fig. 12. Calculation result of weighting values of
valuation factors.
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Table 6& YSHHFREo] 97) F1 7]&9 Hrl A5
e Z2A, A=A 7)Ee] 001392 71 =4 A
HAeH, oz AutRUHP 7 ed FRFEEtdasd
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Table 6. Evaluation result of alternative for maritime safety technologies

MST Conpletion ODA Possibility MST Importance

Competitive] Tech. | Tech. | ODA Rd?ﬁ“f ODA | ODA | Int Deviom“g M$m Sum

level | localization|security| budget | P! |suitability | case | rogulation n:e;r::y mr‘;ti’lce

Correlation| 01194 | 0097 | 00616 | 00957 | 00790 | 00790 |01117| 01117 | 01269 | 01194
VMS | 0187 | 01731 | 01284 | 01193 | 02282 | 01034 |0.1314| 00998 | 01047 | 01104 |0.0133
VIS | 0076 | 0081 |00971 | 00549 | 00424 | 00878 |01125| 0098 | 01388 | 01181 |000%5
MSIS | 01025 | 01033 | 01166 | 01478 | 01612 | 00885 |00945| 00885 | 00782 | 00984 |00106
SSAS | 00860 | 00998 | 01106 | 01033 | 00655 | 0135 |01038| 01229 | 00986 | 01040 | 00107
LRIT | 0075l | 00998 |0109 | 01193 | 00655 | 01241 |00945| 0126 | 0092 | 01014 | 00106
ENC | 01517 | 01287 |01158 | 01340 | 01947 | 01137 |01152| 01261 | 01488 | 01403 |0.0139
OSR | 02082 | 01668 | 01119 | 01227 | 01255 | 00801 |01008| 01102 | 0153 | 01448 |0.0132
GMDSS | 00583 | 00634 |01051 | 00980 | 00635 | 01410 |01435| 01460 | 01002 | 00983 |00112
ATN | 00543 | 00745 | 01051 | 01002 | 00534 | 0109 [01038] 00842 | 00761 | 00844 | 00086
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