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European Union System of Fisheries Management Based on
Information and Communication Technology

Hyuntaik Oh, Wonchan Lee, Raechong Jung and Hyeonchul Kim

Department Marine Environment National Fisheries Research & Development Institute, Busan 619-705, Korea

The fishing industry in Europe has faced environmental, economic, and social challenges. Since the early 2000s, a key tool in

addressing these challenges has been information and communication technology (ICT), which has helped to modernize fishery
systems in European Union (EU) countries. The ICT used in EU fisheries can be categorized broadly as 1) macro-technologies
such as satellite and other remote sensing technologies in combination with geographical information systems, 2) micro-technol-

ogies adapted for fishing vessels such as echo sounders, ship navigation devices, and mobile communication devices to connect
fishermen and consumers, and 3) onshore micro-technologies related to internet technology and mobile devices. The European
Monitoring Center on Change has used ICT to effectively manage fisheries bio-resources. This use of ICT has contributed to the

development of sustainable and competent fisheries in the 2000s, even though the knowledge-sharing practices involved are con-
trary to the long tradition of autonomy within the fishery industry.
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EU ®H3AAE] (European monitoring centre on change,
EMCC)9] 424557 2 (European Union’s Common Fisher-
ies Policy, EU CFP)2- -9 AHY At ke] of dAdhslel A
S29) o} 42 i3t mR YL Astel, At mIRe
o]3y5}aL QltH(O’Mahony and Van Ark, 2003). EMCC2] CFP
o) Y= 0] WHFAE v o= AlA AldollA BAAQl $-
A 4= Q=g AWt 4l7] 52 7idste] GA12] o] 9]
A 7]=d 7104 gk EU 3] 9=2] AE4 2 o e ¢
O|FAIE 7] oY E5-2 1990 ff o] 3 Z2 1 F A A
Sop v Sl o 2 RE FHEE AR g 4, 1Y
ek 7HA o) =& v = iot.

At A7) 2Rt 74 FAI IE Ul 7|HEe &2 ?F ICT
Hopo] a8 F&r 2 o] A IT (Information technolo-
gy)2} ICT (Information and communication technology )= &
Lo} ARgs7| & SHA|TE ICT= 74 BAl7Is9] o
Aol AL, JAA A re-gura o2 223t th(Inklaar

r

foh

RO N o do r
¢ M KU ol

etal,, 2005). EUS] CFP+= ICT7|HF A B AYAER 2} AH|Z}-2] 4
ek SAleT O 2 Thlato]| WS =AY 2] S A, A4,
AR Q1715 5517 g ik e &2 AAIRch f-574 JE
FA o] whah AR Al = APE A 0 2 ICTE /HE o=
A5 AP EAE S HUEE 7|HES F3shk=d &
AL, QI o] gl gjo] AJ4ttel Axn| A7} A K gt
= Bt 4l A A AL E s A8 H Aok sA|T 27
ofl= GAIRE ot 1 E3tet o 3kt Uebb= EU 718=1
9] o] P A=A ICT F52 ol ekl A eE AT7HEU
E5fof| AlmE]= 2 A 9l ICT 282 Aol tist 413} 7]
o et JEHEZ O R o522 |22 A 2 HrolEo]7| =
gt} of 7]of] AYatekso] AR Qlal ICTe] gt Al 247}
A=, EU 2Hof| A A9 S84] Zetet), 27} o2
PAE FA ol gt HHF-7 5 At &2 = x| Z3ct

2000 zHF EUS] H3FAAIE] (European monitoring
centre on change, EMCC)= 7Hl=t 24K B85 9fsf] 2=

)
To =
ol ICTRE 17 /1A E o) SRR Abgkeh. kg
2 0]9Q1 53} Ak FTSoA EMCCe) 0|41-& %e)] §1
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199051 ] 2002 7HA] S35t ICT A 2AH 2 w7l o]

F, 2003 5E 2007744 SAZE =AM E AR O] QP A 1
ﬂ flall ICTE @l 24834, F4 3574 3(Com-
mon fishery policy, CFP)ol| Bt 3}o] /d5-2] ¢l S %]
gk 8} QltiMarkus, 2010). 4 =0l 4= 2000 of 25k e}
W Ak o sl e orst, A 01012% AL3) 4 ofml
B2 37159 88 5517 f13 F9 9 ICT7 |9k =43
B we| wdlo] £ Aw Rzt gtk ICT 282 913)
ATeF 22l Aol A HAIZE HRABYT} 372k, At
A SAAEZEY] QJabag W 9 QAbAA W AR A, A Rb
O AT AT A B F 0] Abell & AT E A} gt

o &
#7 29

kx| 0.2 Skl o) WskS o] T R9lo shete,
A A, ATz, A Y 5 HS 5 UTHO Mahony
and Van Ark, 2003). o] 23} 2 2152 Tl @9l 3.8 Halg ol
© g 2ka5lo] EU 7F ko ek 1] %‘\E}(Cooke and Cowx,
2004). 204 7] ZHE7HA] EU =71 E58E AR 9] 5-39]

O|F A= AFA YA = I8l & = i‘ﬁt} vk, 1980 of
SHES 7| H o7 FA3%| 715§, AFY Y] 31} 314 0. ¢ 9]
As}g 015t Az} o]2lere] Zjl—_/]\_7]_ UFE T, o] 24 Z2AkAg

A4 ] o] Fa Aol Hial Q14 sHA Hct.

o= 2lsf], A H-e} ﬁp‘wfxﬂ 9 AR A7 S A 7
oF AR AR 282 flsiAl g uR ol thet =2fof 2k
gttt EU= CFPE 53l thui @] Ak ofstof| dieh A7 4]
o A S =olsto], 7|E9 Ad91Fo] ARk 75t
o] ‘A& 7Ha et At S 71 WO R Aottt o] & flsl &
Ao oS A P, ZFg =g M o] Fr AT E“ o
Aazsk=d] =gt olef #eiste] 29& FAIote -9
AL, oo A 9 agd S 7, o7t ﬂﬁ"ﬂ
H 2= G & A9 okdlinkE AQshal ssA o ® AT
TH(Banks et al. 2001). &3], 3j9F H & -4 (marine and coastal
protected area, MPA) 52 7A35}o] oj&2] FANAAE EU
7h=tol| = FTHRitz et al., 2010a). EU= MPA A Ao 3%
3l Natura 2000 2132 2]%ste] EFH A (SACs,
special areas of conservation)y} £ 19 (SPAs, special
protection areas)S | A2 0. & skl Hx} sl Ukt
(Chape et al. 2005; Hastings and Botsford 2003) (Fig. 1). CFP
L 7h 9] Alvtol o) Qe A, 2o e @
USRS §RA FAVIE0) WS Bastel Fu ARl
A7 Q= RS 234} Sk 1S MPA A4 aee] sk
A1 wie} ojAle] ZUTE-L Al HolR o, et At
Zr3 Rl 1A gt BEke#o] @ itK(Cicin-Sain and
Belfiore 2005; Juanes 2001). ]9} # 2e-F0] Z4H ¢

European Union Member States

3
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Malta® P Cyprus

Fig. 1. Map of European member states (Source: European union).

o S Bl g
% %ﬂ o5 S5s3I HoH *1%—’.‘—37} =2 oFo)

s, ofze] A 711 el TR
o, SRV EAElo] S T S E AR ek
(Smith and Miller, 2003).

ZHH 282

1990\t $-8F o] 7Fi= 49 Zﬂﬂol A AlA
Ao R E s PR F2 ke IEE oY Al
A9 leostz Qlsf| 7EE ek ARl EEZLH B ESAR
ojlwf fart UelhdaL, A+t £ S48 ol e93l2 58
a7k WEtaL, o2 Abdoll Hisl fait iesghg o] Hofst
of el 7]EAtet #2359 fol w2kt 53], EU 71
=9 2| Sk tPHE SHOR H7) ol A= 5
7| &0 el Aslg o] 214171 28 EU 7Hl= 4ked A
Hhofl G2 IR 71&ols ks AatA] F2oll A 487t
olfFIF o, thE S St 4xn|7} F7bE of whet AAEA] o
GEAHTLY] A7) Bolwtar, AUl §5 vE| FUt=
A3 EU 7H=9] sibs 7HA 2 v) 71 = o 2 5 E 2l El=
ol vlsll 7H4 AR o] WolHet. dntA o=, tiguiFlo] A
AR ol FH AR & T2 AR A Al A A sh=
Aol AtEe tilEe 5 o vk Eol 2AHE T &

H|Z}7F bR SlaL A 50 AMR-S T Wo| 2H= 317 9] EHWP
LERGTHOECD, 1999).

2000t 27t 7hl=tol A HEEA o 87 ARE 40H|7F 50
doll wheh A=of A At = Ak it ohu el sl A 4
Ae = A=l et =87F ARt o= F7lsk= A7|7t =
I tH(Garibaldi, 2012). EU 7}8=-0] AuEA 9] AR 420 =
A&Hor ST, # AR EFY A7 s AA
© FAA AR T Al Bt of 2% Ao |
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Fig. 2. Imports and exports of fish and fishery products for Eu-
rope (Source : FAO Fisheries - The state of world fisheries and
aquaculture).

3t FoA FUEE AR ST 1970 e Bls|
2000 o] Zybofl= 6ul o] dFolut H RHH, &2 4u o] F
7holl 1H Tk §4% =837 2 AR S = Al
Als} G2 EU 7F=rol| 7| o2 e = yebstthFig. 2). Al
o, =7pd ghof whet vl A= FoF AErF Ik, A9 A
Q1 &5 A A7gH] sh= Al7|E vk Rt Garcia and Co-
chrane, 2005).

ol gt FA I A0 3| =AY ARte] A A v]-&-
AE ol wedT 2PA LTS agsteof AL, f-5A
2Hlo] TS Bl AvRto A ARl FEs s dntE
affof it ICT L3} Q18 Yut AR Av]A7E 4HE|
it AR =7t FAFE S, A ICT SAXAHS 283
Frth AikE et AEFNE SAFIARIA 7IHsHAl |
o} H]-8 A7 918l As 3t Au & Sl w5 EE Eo)aLAt §
I, 5 AR Y AWAS FolA Al A ARE HEE B
w2 552 0 % shalzt ok Aozt s 4kEo|
gt QA =7} zobp]of uhel Frg BAkE welE AR
ofl Al 7IHsHA Stk 0|2} 2ol ICT Al AR s Al A S
He|ah= B A H -G (macroscopic fields)2} 7|42 Al
w0 5 2| Ut $/442] -84 28l (microscopic fields)]]
A DA AT o] YePd o 24 G ¢ghe) 7pa=to] i
g AA R o ASIH ] FAIE ST 4= Qe st W o

= A A= o H Th(Fig. 3).
Atg|® 20l

EU 7[¥=9 sHdAle A& 7t A s ¢
3} 3Eo| A =2 L 7}egtH(Caratti and Locascio,
2006). A9t AFRIE T A RAE ] S Bol v 4]
o] 30l ALT, 44H2 ol Tk ZHAIZHE ] 72 E]9lrHWal-
lace, 2000). 524k ol A= AleEe] 2Roj7le Ao
= fedstar ZR AR o] @ol F2 59 fYol Eo1&A HA,
ol AEetet 24 AESE Fel S5l oF dtke ST

Micro ICT On-Board Micro ICT On-Shore

*Echo sounders *E-Commerce
*GPS *E-Learning

*Telecommunication *Smart communication

Fishery
industry

change

Fig. 3. ICT driving change in the fishery industry by European
Union Common fishery policy (Source: European monitoring cen-
ter on change, 2003).
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FAE A AT7E, G ool F5 sk Al A dE Aud
137} Uehd 4= Q== W E 2 Q1 AH| 7} o] FH AT 2
& OS5 ebdstaL HAsHA H71E s At Aol SfsiA
BTl A A= L, FSe] dhatet Bt Fof Hrk o

IS A7 E 4 s =77 A SHA ek

82 A AMute] vhgE= 7]e] e HE
= L& STHI7IE R e AiAAT
Jero 2 Aaw-go] LeRgthEvangelista and Vezzani,
2012). EU 7P=39] 24E45 24 ddf 0] S7HA171 o]
O A A] ZRAL, T 2 SaE o], A o] AEEHE
Ankz ek, olaia ARle] A AlshaARe 712 ol
o NEKIE H T ZOIE F AP 271 T
A7) e e o] 5ol A58 Hh Fe ek,

EU 7hite] 5:41910] @342 7| %3t0] 18, A, of
3jop ol e Wk A not BARNE A ork, o
b5 %A o) njul= AL uhe- BE Aol it
(Suris-Regueiro et al., 2003). ¥H, 20049 Z= o] EU 27}
7FAS S CFP= 71E 7H8=9] o9, Hlg, w9, 11§,
e A 712 Foll Wt EA 25 #Hetgth(Goulding et al.,
2000). A EU 7191 147]=+2] $24H] o14t= 225,000
o1, Brele QA shEER] 0 7 Ak 2RAIA 3
A 520 g o] ERi,

27 @74 EU CFP= 7H=3} - 91 € 8)E SAlst=t
o2 F2 Aot ol= 7H= o PAE2 HH A2 oY=
slofl 7]Q1gk vk 1o, EU 5% 270l {Fg 3] A] 335t A]
2|t A= o] fafjol = 7|18ttt o A4 927
ek, A EH, F57]6e A& or &85to] EU 2+
ofof thgt U B e pafoll e A 819l o L, 2000 =4t o
T A2k Pl AES =01 EU 999 50%¢°] Eok= afd=
T 4= Q= At FA g o] A3k th(Rétz et al., 2010).
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ol BAHE 55t EU CFP= 27 dd] 24t o3 8
HE Hsto], 7FE=2] TACTL F2E s 35 74k 9193
(Common organization of the market, COM)& 22|31, o]
el QSR A4 A 02 A ABH H AL A A|5H 1CT
B8 AL, A AN ke 72 o9 918l A
SEZ o)

ICT ths

HAIX 18 g (Macroscopic Response)

EU @ 9ollAl sieFo] 50%oll siestm, o] FA W2 s
A AR O] gk xdA o2 wefshy] ffe A
2ot 28 03 27 A7k el2a) ]2 gl Sojrhz v
o] AHiTt. BU 78 7hxy o] 2A1A) 2} ol a7 3lof o}
2} 25 gpefo] o FH 1L, EU CFP =2 A4 s o= 55t
7] W= ICT 7]5ke] €17) §hA} WAl 0.2 7t 1A 441
WA AR E $E3T FH5H: B 234 Bk 9
NI AAE Sl 2, EFAE, A2 WY FY HJHE &
o1 4] AIXI7H AL, 2912 ] o] 53} SIRH WIst 52 afet
3 A=A A=} Al AL cH(European Environment Agency,
2002) (Table 1). o] 2|3t AATAL H H = HAITFO = 4] =
AR ER SAF0] TAAA 9= AR, EU s W A4t
do] w2 3t o= s o] S Ao RS =AIE
okt 2E-E90, 53] A eF 22t ofF2] AFutet
ol Z=2-2 F th(European monitoring center on change, 2013).

AR bR R el Al Thalajele] sjekai A
HE AEA oz RUEY gith o] S A= 2, A
3} e B Apas AEE o] ALSE AR, shakd A
s A2 w A geto] B SAARE A% 18 9 A
A A 9ol A2t FeHgn & ol 2, 222 55k, 4
2, L @59 o] suteto] 7hgshH, f14dE o wet Al
A 9= W& A9 s f2E e W55k Aol th(Santos,
2000). EU CFP:= IT 7|4 2reha el A4 7F mU e

Table 1. Tools for ICT fishery (Source : EMCC, 2003)

A9} S UARA 2] Fgo] Srobdol ket Hojel
RAERE oF, WA, A BAEE BRIT 4 ol FE
2| A AEI(GIS, Geographic Information System)2- 72T},
EUS| GISE A32ARA7} slokely pelmele mgdos
WS 4 9l TSRS AN ES B, Aol EANEE 1
o} AestA otetsl=t] AMS-SHcH(Barkai et al., 2010).
AATA A7 52 283 YEUE EU CFPE 5407
21°] DB BANK o= 4 Zo}o] J-0a), 4)2al, 7]
29 59| AUBE DAL Fa Zatck o] A2l S vt
Jatel UARAL 9 BUE RS GISE 73] 9ol
SARRAY BRI AY 72 9 B AlEe] 3842
2ol M 4 Q= FHl7k B asieh. olelg AR
2 24 YL DNATLE, 3j37](43l7|2h 5571, et
]|, 417719, 21712 5) g §oho] nAE BE
= FAHE TPl o= Sro = ARISH A THA 9] A
FAEE A e 4 ol ) Bjo] R,

[€)

tx

H
>k

il
o
il

MetLy ICT g i (Microscopic ICT on Board)

EU 71o] ICT7 |4 4Pk pelis Auke] 7 %
Aol gttt A Y] WRA QI ZAIE S55kL, 71
S0l TR AR AU B S Qe o2 e
Wtk ol & flall, Falet 2Yske AuhiFolA 7]s -8
WS 2 zp it 2951 AUk gk o) = Lo 2kglo] 9L
=7He gRlsk= Aol 2-9-A Aot} A H-E 32+ A2
AHEE F53to] P ellE ash 230t $4417], 4
L(sonar) 5 AFs AP EAE AS71E A= &85 Fith
oY AR, &, 98, FEAY TS AR
Foto] T 4= Q= Al AH] 7)ol HE Pk g AUt ok
& Bl U A&EE A3ketr] sl WA AHE A
A} gt o]t 148 GPS (Global positioning systems),
21585142 (auto-pilot), H A3 = (electric chart) s o] A& &
Aa| 7k upA | o] QPHALILE Eol=t] 7| o] TH(Table 1). &
3|, ofPollA] ARz BIARPEA R Q3| SfFAE=ALY

[e;

Tool

Contents

Costs

Data communications (600 bits per second) for fax/telex/email

Inmarsat C Weather reports, medical information and news feeds € 3,000-5,000 for unit
VMS are linked to Inmarsat C and GPS
Position and data sending

Inmarsat D Limitation to 256 bit packages € 2,500 per unit
Exploitation by e-logbook type activities

Mini-M Data and voice transfer up to 2.6 kilobytes per second €1,600 per unit

Need an antenna to fix the position of satellite

Echo sounders

Information on depth under the keel and bottom profiling

€200 -2,000

Electronic charts(ECDIS) obstacles

Keep track of movements and record the exact position of wrecks and €300 — 3,000

Global positioning satellite

systems(GPS) systems

Aiding precise navigation and replacing incumbent Loran and Decca

€400 -5,000
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Sut up consortium, reach consensus on aims
Web sites |

NS

Define the rules for pariticipatory stakeholder

Project meetings | Contents

Structure | Date collection | Reporting

S

Organize the refional participatory events

Regional loca tion | Refional networks | Evaluation

S

Build the fisheries knowldege package

Written materials | Films | Reporis

Dissemination activities
Pudlichation |

Intemet | Broadcasting | Education

S

Partnering event

Publicity | Regstration |

S

Project evaluation

Large audience

Extemal experis | Quantiative date | Reporting

Fig. 4. Deliverables process of EU comfish project (Source :
EU website).

dutslAl, 2aete] AL of
G B og gt 7] AL WURQl 92 (fax), %‘Ei‘i
(telex) o] A (email) S Fall AEHE0] Hf A&3] Hal A

al, oHl::.z;J_]. /\U}E:‘L—Oﬂﬁ ;HEE /\IA] to g §].o]5]- 2= olE
= 312 QEsol7h waE Atk ofd F= sjel PCst o
Axlo] Aupao] 4UBEo] Q1A 7| ZH0], ol elg A
£ Y8t 2ZE 0|7} o P19 mxololl WAIE |A Al
Ao A e BrESE|Qlr}, o] 23t ICT 2-8-9] JFA =
AEF3] A Armement Partel)+= Inmarsat CE Zt5=11 AH] 212}
A& w7k, FAF O EE F 80%q= ol =&k ] el
wlj 7} o] & ch(European monitoring center on change, 2013;
Banks et al. 2001)

At 22 AT AN E o83 7HE P A
Feat 4 9l o2 ICT &-go] a7gh. SAX o)A
AAY Q)= okA Mg% ARS Q5] AFRAF o T FEE A

A

ok st FAET 2 Y E R
o] AARof| A AT Aot o=

O thFAIA 7} 8T

HOHICT g B(Microscopic ICT on Shore)

274 dd) 21t EU 7hf=rofl A 93 +4k1 9 971 =29
o1 R 15 9 141 oo} S 35
EEZUYo)A ¢ASE o] 33kdef % 7hao] o2 Z<§1\17]_
AE50] 917]0l A3 QAT BU 7hi=te] Suibe Aulake
QA2 o oS Eof A s, anlae] AR S 77}

S7Fohe Wi HSke eyttt BidAle 35 2elY] a&
o= Fel /M A g e %HZ*— A ICT 482 AFL, 3
oo AHES T ulAle] Al&aHA) FEEtE, NS Be
A B7eke Aol ICT 714 ; X 43ck(Fig. 4). EU 454 ¢)
S}o]] 423222l ComFish T2 A E = AT T E 2|9 &
OFS ICTE &85}0] tf8d 4= 9l w& =2 A Eo|t} o] i
A EE EU 89 540l uhet Aol A= MPA 4 A Ej#
7HA] A, e sl ol A= TAC] H3H WES B %]
BALYL A PANA Hoke] BT 2 BAE Aol
A She w2l S sjof, ICT Saoll BRI 24 AR E $53
& Sl HAE AFste] WA B FuA vlAE T
22|Eol},

EU AR 24k AASo] 2kt 9 =
ICTS] 2}efj2-g-0] Xh?: o] AH|AE Hop 53461 vk 4
Atk Aoleh &2 WSHEE Ao B A B2Ql a4

of szt of2fgt ol - TA off L3t oA ICT
&2 =2 g E YeRlthBower and Ishimura, 2012). EU 7}
W] 54ROl ICT 8- A A4 9 op2)7| sl o] 2.4
H&= gl A7) 1]l okl L n| ekl AL u) RS 2|4
B SIS detol | Qbeh e WA Hel
28 9l9f 2ol £A7H 4550 sk sk, 9 7
B3PS DA S A ICT gt =)

< 7IdistaL qlok

14

|

>

g £

0,

c

FHAT 7MY =S 23Sl AAIAA 2= fA SAlT
Ul 7|9k 2 FHICT 2oke] ¥l o] 204 7] S-itol 25}
A GEbt 21471 S0f FE 9] e 8 S 7=
T2 Q13 E aeA o r FAskAL, Gt AR A4
710l A=A 02 thASIAF ICT 7|4 A e & 9
3l Zh=5-0] A& Gkl AAFTE A, sl ol A a4t
AARle] 2 HE o] Solrh A7kt 4 ug EEskslant
AA7F djoksld U E gt YA eSS R EE J)
018 88 ol dolei *'WEIL o, A5,

A&
13?1%1—12 s ﬂi 21% oH°W$H J*;ﬁ% o °J§}6‘}
_]'j_’ HE AF5E 3)Yato] H= &85 4= Q1= A|AH]
= olFWith =4, oot AR follA oSt gef B 32k
o7 AdupelE o 4= Ql= 250 $AV] S ASTE 28
skl 2tk 23S Bl A=t P LaEdE Sl T
GPS 7]7] &85 A8 E5 oL, Sl v 2 259 204
AR RE AL AR ST AR, S/l A AR
A ARES Algstar FekstA atelsh= QlE#H o] FlHo]
o] F AL, AN EARAFS ] 2E1 QlW ICTo] thgth F-4 2 ¢l
ANAE ANAE = e wE7| S} /i) 4 QlEH o]
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