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mecutive Summary‘

® |ntroduction and background

O This study looks at the characteristics and the performance of Korean
coastal fishery comanagement.

O In Korea, the basic local governing organization is the fishing village co-
operatives (FVCs). Among some 1,700 FVCs nationwide, a number of
FVCs have started to adopt a co-management strategy known as Fishery
Comanagement Communities (FCCs) and promoted by the ministry. The
number of FCCs nationwide increased from 60 in 2003 to 94 in 2004.
However, the effectiveness of approaches adopted by FCCs in terms of
both profitability and resource management is not yet well understood.

O Effectiveness of institutional arrangements in co-management has been
studied outside Korea, such as Japanese fishery management organizations
(FMOs). Some studies found that some institutional arrangements such as
fishing effort coordination among the members are associated with higher
revenue per member.

O The main question is whether the same can be said for Korean cases, giv-
en the similarities and differences in institutional arrangements between

FCCs and FMOs, as well as legal structures.

B Theory and categorization of fishery comanagement

O A club is defined as a group of individuals deriving mutual benefits from

sharing a class of public goods characterized by excludability and some
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rivalry in the form of congestion.

The application of club theory to fishery comanagement is contingent on
whether one can convert fish and marine resources, which can be charac-
terized as impure public goods, into a class of club goods. There are
three necessary conditions to successfully transform open access fish re-
sources into a class of club goods: (a) well-defined boundaries of both
physical and membership; (b) availability of affordable exclusion method,
and (c) members are better-off than non-members (privileged). They are
also interrelated: whether a group is privileged or not depends on how
well the benefits are made exclusive to its members.

The theory provides number of hints on how to make fishery comanage-
ment functional. For example, if fish resource can be made excludable
then two out of three criteria are satisfied. There are several ways to ach-
ieve this such as license system (e. g., coastal fisheries) and territorial use
rights (e. g., maul fisheries). Enhancing profitability through, for example,
quality control to fetch higher price in the market could fulfill the third
condition.

One useful ways to categorize fishery comanagement regimes is by the in-
volvement of government/authority. Starting from "command and con-
trol"where government takes the full control and responsibility, in de-
scending order of government involvement are "consultative", "cooperative
(equal power sharing)", "advisory", and "informative (self-governance)"

where government involvement is minimal.
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B |nternational comparisons of fishery comanagement

O This section puts Korean fishery comanagement in global perspective by
comparing comanagement regimes in other countries.

O Korean fisheries comanagement is characterized as a more informative
self-governance regime. A unique feature is that the government provides
financial support for comanagement communities with excellent perform-
ances in order to induce fishermen’s active participation. Its accomplish-
ments include improved awareness of the problem and increased fishery
profit. Challenges, on the other hand, are enhancing the quality of FCCs,
educational programs, and establishing sustainable management system —
in particular to reduce dependency on government subsidies.

O Japanese fisheries comanagement is similar to Korean cases, but with lon-
ger history and more expansive implementation. One of the unique institu-
tional rules employed by FMOs is called the pooling arrangement. The
U.S. fishery management can be characterized in two types: government
command-and- control and through producer’s cooperatives, with some of
the first ones established in Alaska. New Zealand is well known for its
implementation and success of individual transferable quota system, but it
has also made significant steps toward devolution of management re-
sponsibilities to fishing industry. Its comanagement cases exhibit strong
coordination efforts between the resource users (fishers) and the
government. Comanagement regimes in Canada vary from case to case, an
important aspect of Canadian comanagement regime is its implementation
of cost recovery throughout the fisheries. This is important, because many
past experiences tell us that over-dependency on government subsidies is

unlikely to sustain comanagement regimes.
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O Korean co-management system is often considered as being advisory or
informative. However, the outcomes of these FCCs are mixed that dele-
gating the management responsibilities to local communities immaturely
might require reconsideration.

O Based on the comparisons, the motivation of comanagement was important
not only for its own sake but also how the groups function. What appears
to be a unique motivation in the case of Korean FCCs is to obtain gov-
ernment subsidy that is awarded to high-performing FCCs. It is debatable
whether such motivation is impeding the effectiveness of some FCCs.

O It is important to note that establishing a co-management group is a costly
endeavor, especially when the socioeconomic objectives are involved. As
in the case of Canada (also the Philippines), there could be an active role
of government to help these groups to overcome high initial transaction

cost.

m Assessing Korea’s fishery comanagement and its implications

O To collect data to assess the performance of Korean fishery comanage-
ment, we conducted phone surveys to coastal and maul fishermen and
group leaders, both participants and non-participants of FCCs. We were
able to obtain responses froml182 comanagement fishermen and 124
non-comanagement fishermen from coastal fisheries, and 157 group lead-
ers engaged in maul fisheries.

O One statistic that stood out compared to other countries’ comanagement
experience is the high share of Korean comanagement dealing with
finfish. This implies that co-management organization that administers the

area large enough to cover the movement of such species becomes neces-
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sary for effective management. The challenge is that larger comanagement
group is often difficult to establish, let alone sustaining it. In fact, FCCs
do have much smaller members (average of 71) compared to non-coma-
nagement (ditto 213). There are advantages and disadvantages to enlarging
the comanagement group size utilizing the pre-existing organizational hier-
archy, it may be possible to keep the transaction cost low.

Most popular comanagement activities are fishing ground management
(cleaning and removing unwanted species), monitoring for poachers, and
information sharing. While all of these are important, their impacts on
enhancing total revenue or reducing costs are passive at best. Korean
consumers care about the freshness of seafood they purchase in stores.
This is something Korean fishers and comanagement groups can take ad-
vantage to differentiate their products and increase profitability.

In our survey sample there was only one case where the respondent men-
tioned about revenue sharing, a type of pooling arrangement. We do not
yet know the details of what and how this is actually done, but it could
be something very similar to what several studies have found in Japan. It
will be difficult to convince fishermen to accept this regime, but given
the successes observed in Japan it may be worthy of considering the pool-

ing arrangement.
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= °l& Aok FHIE FotaA ARt A4
offilo] Aesto] ST oS vEo= HeElskal lth

ol oA AR ol et ARA|FOIARE A= us9
Agdo] o|27]|7HA] theFsHA| o] FoIA|al JATHMAFF, 2001). o] idsHe] ] E
O A& HH, A9 oA desty] s o datds Hdz o= ¥
Sl ARE-a2(self-governance) 2} o] 2 ARMEE7| % 3lT)

o714 AR A2 - ARHA I, HH = ol RS Hefshe 24
of Tl 712491 A=A FANRE: Algeity &, BARe 7] HAIE=S
ElFeuke Alsstal A9 9] o dxtdxtE]oll thgt qAFAH I oA = ol
o] &A1& Aol Aulist= FEE FsHA Hrk

A A3t Hiel ol of AP FutEl= vt 8 stollA Z47] HE 3
BlS Fekal Stk whef 3-5A| Hdde] FAE A97E dAle] ke g
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2006). whaba] A9 ‘FsA 7|18 o} P3| (Community-Based Fishery Management
: CBFM)= o2t ol sl FeiE A=t

ol gollA Hi= vt} o] oddT e oA AHAA 2= A
"l (power sharing)} &A1 2] -3-A|(partnership) 0] tHJentoft, 2003). o3+ A
Shll 23t FHAA = FRol Yol 8Al Al YA 7 A kL 7))
ofsieAIRY 1E|aL A Aol &AL} Fholl FAE T wiEhA FAIAQ oA d
E3H19] AR ofsfely] sk i ollEETE ) Ale) ofdat e
£ Fsirle BEels Aol Fasid,

ot

-

2. HYax

3 A (Common Pool Resource : CPR)2] o]-F-of 3t of
Sk AR e Q1) el gtk o] % 2719 AT ol EE
glo] gt Aujacls ¥l Ao UFE Ui Wade, 1988; Ostrom, 1990;
Baland ct al,, 1996). THAJ2] AL o AFETAS Sl o) AT &
Ak JRo) aag AAskn qlizu], oi7jels AP ol 87 WA, 74K
B g ofiarele] WAt waket A7 B%, AaAEst gre EukAel
HX A AY 5ol e thAgrawal, 2001).

oJefal e Ao A Aol ARl A
2 ot & 2oL L, E=3 o]t /NEAQ] F3luk ARSA =3t
EYARITE Aol ZASRL ok whehA A&5A ] Ao o] gt 2 AL

Aoz ugAs ANE D] SIA Aol 8AH Aol ofsfay
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(Ostrom et al., 2002).
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Satel .t 20 SOl g A58 & el A% @ 4
@1t Yamamoto, 1995; Platteau et al., 2001; Wilson et al., 2003; Cunningham et al.,
2005; Townsend et al., 2008).

ol AHE Hu FARoR AuE, ofdHsuelE ATk HAl=
T2 15TgolA Bl 1007 o Fe] ofQloz =] Stk T2]al ofE)]
S AH] S0l vl o] -A] A EARIE ERF AR IAlo A= T
of o] giAdo] wie- & olF= EEJTh

o, ol ol Wt o] A= QMAlEE ¢15te) 23o] gl
0] Z|3L QJtiUchida et al., 2007). =, PP s S HAsk= TAI7F 7HE
Hol Aol A Z8HE JAME|HE Algsh=Alo et At
UL} of2fRt A YE5 Hup FAAeR A, vhef 7jlA QlAlE]
£ ARRA Fareh AAAE = QIA = QI E ] gt ARl 242 H
o B Hal Apdolgof thet HUE R FRe] MY wl-g EL

ARS] 3 Aoleka gk
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Uchida J2008)4= olo} THatstol 7H2lH] QMIE DS vkt Wako Wl
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7ol ofgi7l R Aelvte] oiet 72 A 041%741 =QJshs Zojetn 19
th ES oj3lEY B FUE SIaA ojd@Eneleh A3l n



Makino, 2008).

S -EjuEto A= 200137} 2003 0] Rgteloldel et A7t 9l
AT 520019 FFOIM ARETE o ARARIE AAE 25 olEd A
7F o]FofR). 2001 Aol AeE oS oo e 9
ArAEEE AR AR ol ARE A Aol o|27|7HA] ARl oY
QlEo] Heh e Ffshke oldute] Al o)zt Fofjt vl lth (T
2], 2001, p. 403).

20030l = et AReEolde] Ay
ARt A77F olFIF . & HAA A ARt pEuEt ARedE|o e “A&

A7IRE S5, A1 9l ol EAS)4, ofdQle] A5t
ojEALE] e Holr] ffste] ofge, AHduE], 4 =
ofQle] A2Ql 3ol slof| Aehe 257 olFkal Aol T4 <, 2003,
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%0,
H
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ZH(club)> vHERg(excludability) 2} 27H(congestion)of] 2Jgt U F=9] 7
Ad(rivalry) 0.2 SRR A= 33AE FFF=ZN FES = 77119
15032 Ao=r) Buchanan(1965)-2 SHA(club goods)2] 7R ol thsha] AR
ANS st TRAPIL] 74 Aske] fFo R Aushu ik bl 2

e EgdNimpure) A = SHOR= AM(private) E= H[HFA
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(non-governmental) BRI 4= Slek. olejgt SRS HUAAI} Hofel
AL A 5 oheret Zokell 285 o] ghtk(Sandler et al., 1997).

AR+-21 Y(open access fishery) SHof| A2} of PRpAL: UHE| o2 FoRT ¥
AR 1 R ofHIES AYHoR ofol2| T Q] o]
o191 B ojgjelo] oju] of2lgt AT RS olEF 4 A Hk =
Z}5-019] lof|A] o PAFY-E H]HE}A(non-excludability) ¥} A4S zkar )t
o)A ©HeslA A elE(well-defined) A-F-H(property rights)©
o= EAHA] ethe e uiRit:

of2fgh Aol EHoR QlsfiA ofQl 1te] o& @AY, vp=3t FAb
(capital stuffing), o1 4-1e] Wiz} A|cren)o] 21mo] WHAYEHA B Holck
S}A]9F TURF(Territorial Use Rights in Fishery, o] E+= of#}o|&-¢)e} -
AAARE AA stz 4719 mlulfegdo] ofshect elshd, ool <)
UAIZE 22 wlfEdo] AoEl= Aotk
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oA7|A u, ()= BRFEH 2 (concave)dtal, 22} n|Ho] 7PsEh, [=
25, 12 FH 7R 5 yERdth IEA o()= FHE ﬂ*i‘/ﬂ
0 ©JaL ¢, > 0°oJck EJF 7|4 ARFAIY] 7HAE 1= dRtatd S 7t
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Ol O] FoIA|aL Stk Tt o2t M) avl= e 2 Hed,
Q) meA o ABETIGAS AR Bagel TS ojEsl AuE @
sk AlzAolq e ule} o] A A4 TMsAe olddER
Aoz 83 84 7Rl shold, olE frAs] fsiM= 2] 5=
H|-8 3]<(cost recovery)”} HQ3}t
o] o] sde] et weste] o2 Aol v WHsHAl ﬂzﬂ
SIAIGE, yh o] &t B Welw et ol A
L7} HEEA] SAS7E B 21 ot ghs Aotk -2yt
EAY] A5 ol d sl sl HelE= ool Frofsh= HiF
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5) 2ol 7|2 mYPA ZQ EAH(control varlable)L A 9] Fro|t) TA o] &%
d FAELY w7 FrbetH dE oA Fobrhe dE> E4t(congestion) &2 Q1 2}
adhe W, ALY HlE BT st g T ¢ %Et Hola v]-g-of Aafayt
(trade-off) S FUTHCh weba] A9 @A FER= o|dTt A anE ARG A HY
o] BHNA FFE o]F= Ao YalA AHE + ‘E}(Sandler 1992).

6) A BTl GolA B3] JEATL AUHH, oldelS] &, F BA AU SL EE
DR gk olAe gl ERNY AN BEAS BHAN UT e T4 9
s A% A FHAS dASE Ao] ARSI AlH o vt s gt
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HAIIAAY $B)F S 4 QeTlolth o8 BAsl] el A
0= % 7hx) Hpgo] AISHEY, Shths Helg &

DA 7)= Aolth<ay 2-5> =)

TB
TC A
............... - TB(n)
E TBd(0) TCo(n)
E i G TCi(n)
0 Qo* Q¥ 0

Hdels 597 flsiA oflRE S7HIPIe S A% 7Rse W ol

w7 gtk e ofglRe) 7} 2 ol Hel 4:qlo] 7151 Hek. hd

3 o2 BAE HPIAE ATs] s AT BTl AAlsHs Aol

o Qi wEo] iAol offst wmelo] AEASl ARzt EaL YrkMakino,

2008). The WHomE AAolAe] Ax A TS it 4 QuS A%
[e)

[¢)
ool B FHFL 2K Pl oIt 2 a5 wisks <1y

2-5>) A bPEP* Bief Zo] FHAIAE TBOIAM TB 22 ZsA7|1A Hot.

Apulo) £9] 5o Whue FA Ueh|E ditk ugage <19 255
A LR uteh o] AARROR Ful8TAe] TGolA TGO o3t
A A,
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eolat Zerle] BAL TAY PRt 1Y o <29 238 44
<9 2650 2 vEht am.

SA7|oIHE 24 T gt ZA iAol T Fart PR 4
Mo Uept olrk glo] nhy Folxl 749 el qig Surle] 27
FHEE Uehils 2 &Holo] 27Klo] whel o.2%ow oEsl Hek

Nt

0 Qo* Qi 6

oJAL WOk FUAP} H We wwole 27 Hul AlEe) 587} 71X
7] whitolch. Qb M <1 -0 & Lhehh Qe FHele] 57
L oHge) ga BE SRS Z7IA Ha o)) uAe] BRI

A2k Ygeo] ek %—f;%}x}u# *5944 Z7he} Wl AR FEEA

1 Slelld FAY A szl Yol ¢iF
Slsick ol o dPF T MG, Fold olYBF U F1 ol
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A oiALE HH S0l Wk <IY 27> Foldl TAY Fmeh Ao
ofs) FEE Wole A ojdAd FH Q) e ik Tt Axjel
A9 S22 Qo) Zol T W Szo] MRS SE otk AT IFIAL)
Aolol) ofahyl, § Aol A Mol ojwat Hw Foldl 2 e oAl 22
#|(suboptimal) AFElel] o]l Fek. ApeF 4:30] QoA o] B H2T
FHIAe Fsslct T thgaks Helo] olgi U SAR Ans)
of BFEE 4 9tk 5 oA ETe] Heolo] HEL T W FHHA

wafehs Aol
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| 28 2-7 | 2O SN F2 oI OlANUZ AN 4

3h, ol de] Fei7t Aol SJshA WM o= sikete] olgthe
ABEBY ofekeg 1FAY T Glek nEERL FUB 2L 7
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e Y
of WHo|7 SHAIRE & Bl-S Ui
aokstel, S3olze ol ERA FRYNA A% Festn 4
FHY 4 U S AXSh ok T BAeIAe) ojelge ojefa
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Gl oFA mEsRLolnt. wteF SEio] Wkl A2 A<t 7He o
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4. o|FEFEEY |F

oldE el AEE= @rﬁoﬂ ukeh vl ohefet FEjE YEhdal ik

Ostrom(1990)2 ol a=]|e] oo 2T & Ae Ldd9 845 AAfs)
=l T—FEQ} Apols/d it E ZAze] ol wt o

3ok & de= ISR LY Jentoft(2003)0] &7t o] F-s <]
ool w2, Apedol-gAtel A o] AdHHE(power sharing) Ei= FE
Aell wet Fsde7h ek 2 ARolA= Sen (1996)7F AAIRE
St FEdAl g AR Aol 72t wEekE sttt

TAF R ofdEEHT= B Y el wEl vt o) 574
FRLE EFT & Utk

A A 782 S E P (instructive) 2 2A] A o] | A ] Tt ol
gl ol 7 Fake] HEuwFo] o]Fof|= ol F Aie
Aol gt 2Agke] HERES o AloAl Algsial ofgetE]e] SfAL
AARIFNA ofdQle wiAlE = FF oItk

=

jf

= A 658 AFEd(consultative) S 2 A A H = ofdE]of gt W&
oG} AR T FFH Q1 JAEA-L FFoll SJefjA] o]Fo|X|=
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filo
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&5 (cooperative) O 2] o] F¢z]of] W3t SJAPAA A o
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7182 FAol|l Fetalr] wize] @4 g o s

<
&
El
ot
4>
30
iy

| B 2-1] ogdFHY 9%

J2 Jfe] A T 3 <
e - A Fro| o3t AukHel HRFA P
T gopg | SRR oele] ol g
o o - AT AA oldel ol s
S - AENAAL FRIL AR
e e | jﬂ;}?;@ﬂw 3ok ol Atk vl
. - ofgIqlo] ox1A%
A3 . - ARE AT AN AR AT
Z o 7
I PR erelel olawelol e oiEd AT Y
153 SARL 99 A(ELE 9% A) AR AT

L& : MAFF, 2001.

Ul WA §3L 2HEF(advisory) O 2 A] AE oA AA I oA of¢ele]
Al RS AFIANE HFHQ] qAEAL ofd’le] oJaliA] o] Fo|X]= FH
ofe}. wEhA] Rz ofdRlell Sl AR ARl disfiAl FAA FAvkS
RiE=s

oAl 1A 582 A EAS-&(informative) S Z A o] Qlo] HRZHE] o]<]
Hejoll tigh A Ay gk o]okil= el P02 ofgt <]
AR o] At ARl Bl 28|al FRe Fa A B oille] 8%
o Q& AlollRt ofdlelAl SjAragel agt ARE AlFich

ot 22 HRe}F oYl A uiEol wE ojdFT LY FFS
wASelH <9 2-8>3) 2

gk, 5o 7Y =g AR vlol 9 vAlE B2 4% 7k

ANA HolFe] ol s wi-e- 83 8¢lo] Hh Arkzom offHsue

rE

rsi‘



| Al 22 ojd=ate|o] Y ol g&st| 23

pud

A& : Sen and Nielson, 1996.

| J& 2-8 | TR ofPQA9 A R OE OfLHFTHY 2F

of leix= FagotFgel a/dolol Blsl #8914 FefstthOstrom et
al,, 2002). J2pdolFe] - olddsw] 9 s=o] vl F2 A9 A
E7] mzoll o] 8Ad ofdJAEA el FEo] gololA witE 4 AUtk ofRt
ol 452 7Hddo] Fashd AeE|oide] stk ey vhef tia)
o}Fo] BlrAdelal of2) A9 ofdQl TAI7E o2l shaL ok Akeeof
A2 - oA "ok dursha AN A1) Hefiegof gt Ele] B o
AoAIE viZ=7] diZolot webA s ool Hofsle e dAITE ol
HelE SAY = e A7t A= A G HeleEE 71E0lA]
g DAV FdsABhe AE B dok of=dt - AR il @
&% F5d UIA BT ARl M o] AFe] ddto] ZfekETts)

™

8) SHol2 ofFellM AAE FIo Afoloe dd7bsAolzte 2AZE At wd de
A7t Y FRE SASHA et ofddeHEAE oGl T
€ 7Itele oot e HAAE A8 AeA FEE A5tk gl olEEs A7
g Zolth wEhA ol s gAe 4 27100 ot BA A&He A7) A
A AEIE AFsHA et ok ., o AA-T &0l SUHEAL o dF e A
H7hsAol wotAHA Aie HEAs dA A olfst ot NYS Fa5HA
ok Aunte] A E HE, AR (DFO)E o dsded e 27lde FESY
ARE o] % Hab 2 s FaE URHARY H2).



HI3E oLt ofHasaol H S oHQIAH

AYFEHLE AR FE7} ofd Aok ofgielo] 4E Festol ol
A8 AT o0 A5 Heb ol sigEFRelel A9 A
¥ 7 g Seluete Aauelolde dtoR 1 AY 2 A 4

1) Xt22elojgel =l U FXIas
(1) =dui7

Apge]olgle ojglel Aam ofgleel] Wit AL AL o5 TF
A2 Gelol ofs) E4ato R, Hejel ojglojol Ao Shastel v
A ofeigelgalolet & 4= ik

Sejuete] Agatelolo] EelEl wiel AE7HA) ofixpaigE)
7hE 0|21 QJglE AN Fwmo] thapet wegBo] ARAE ARA £t
2312 ole] 71X BAPH HARE AL 5 5 k)

A, @Al Wl W S slel A R
Alstelo] 4AR0) 27t BAS Lhehgehs Alolck A, T A

AHoleke A=l

1

o= o - A - Ao ff3)] ojgTHE
st Zlojw, % 3a|(Co-management)= A+
3t dotyl AL FHdHE A Wkt o]9

Taa o T

e AEA 43S A Ay, 2003, pp. 15~235

GRS YRR AU E 2k AAE et 5 A&
o &4
o



| #1372} Seluet ojidstele] Jg 9l sfelate | 25

A, THYEA, 5014 Sfeolebis ofeBto ojel7ge] AAo] oksy
ATk Zolch AR, A42Q) Biol@le] ol Bska Bijolqle] 2
A ok ©5]% AP w2 A18)A BAR BfEgicks Zolck ol

A, A=o] mhgoldt F AL o)l A ofdlefl &J3) o-§HIL qlojA] ut
SolgddY] 2 FAo ofUaL ool HA Eeh k= Aolth
A, of§dle] Ho] Alolut 2| ofut oJEFro = a] A4l o] Asket 1
A7k kel go] Abdo] AgE]aL Qlglrke Zloltk oof taf wAMoRE
WTO, FTA AAe] Zwlol w2 233 UN sfefgere] whao] o3t ol
&5 AN SR oE s gt o] Stk

ol e AR Wt HollA AR F=o A ofdHEAAIE ¥
oft ol AAE ZEA QL o] YA AAIE ARFskaLA} 2001 o A
718 oAl ARgE P ol AAE ARSI, AETE] oS HAurer
ST 917 AREEE ol AAR AAAI= o] S E AT ofFsl 2002
AREE Aol AHARel 24202 Ao PAfje] o]=aL qlrt
(BFFA €], 2003, pp. 41~44).

N

(2) 3% 2% 9 WAE 2AAYD

Agarelolglo] AMRIEE 94 ARe]olelS Moz S ofe)
Bejo) 7 B2 GRS Witk Zolck o]F $JshA A Aol
ol Folshs FEA7E 2011971 1,000711@11 EESlES sk, 20124 of
Foli A ofE0R Apgaeiolgio] ARE 4 YES ik

EG A Hol FEAC WUSE Walste] Fudith: BEE 2w
olek. FAHOR AAA G- FEALRE FE3to] BEY WY 4

=
At F7RE S Al s B JAEE S|, 38 A B ol T2

1) SYSAAER(T d|g5Ar) o) 20088 % A-¥e|ojg] A S Fustgh



26 | Seluete] ojssatele] et (1) |

= : m ol FAY ARAFYAA]
EREAEER T

g 1 QA= xYPoF JHERA

— (019)63=3(039)122=

(0541)308=(061)445=(07d)5797) 4

% . | Aol e oR o4
wojdolg], Harolg] © WlFEAR 4t
g s e vEold] AEA A2 84 : (059)308=

(07'4)579=(08d)700=>(101)900 7} &

% A o] 2AS R AR
n3EA 1 QAR 2
nAAE AHGE OA R A}

(11E)1,0007) 2=(12d o] Z) A A o]&

[ 33 3-1 | MmO BHE FUHY

_g_

A B3R E Ho}ﬂ A&l AFL <8 3-1>04 B vle} Zo),

7R A, SA Ak, e AR A =AY Eske] AlY

S ek ZINEEATAE ol&A] SR AMARIE Ak %049444 2
o }_/\

ke S 2AsE ?‘ﬂ”ﬂl 0*4—5Z1]94 7‘]% =

AL F5A 1t AFAAE Fsto] a2 ddske Aol

g nlok ol ATl olRiele] NS AT AHgH o
2 oA EAS A5t S A B 4 B Awnct oS
AFA Gl ABTITRS At A4 TRsE AT ol kS S

on



| A1 37k Selufet ojigdsatele] wgh 9l sl | 27

2 mwshs AojEgFolt FAHoRE ojglale A&l oA
Apedat vk B4 welshan, ARAI] ofe ehgel A Hofuh f ofhe 2
2 27|30 7H, ek dhdo] EASIA HMTFE A7l o] oz} olg
She AMIUS AAR MR sk gFolt

olefet A-gaeloiglel a—‘e MRS AR o] A olguelAAelA
Sjslo] Ao} ofgllo] AE BeSH: G WAL fEd) Urks Zoltt
(SFAb, 2007). 2, oAhel, g, A, FAGAl glotd ol
qlo] AeJa WS STsl7] $I5) oA ATBA V)5S DAL FEA T
49 72k Sololl weh AgThelo RS AXS Uitk EaF ojglelo] Felej]
13 9 ASH ol fES F A% /Mt oINS 2A,
MRS S, o AT kel Akl glo] of
S, S, Ao A Apake] 7BER S SIst WA A

%i919] et 7
AR 7)eH AL A, AR AN Fo BA B9 5 gEHos B
2 Sk 3215He A02 Ho] TKFALR, 2007),

o, Aol 8 Ulg2 A ofe, AbeddE], FeiA, &
AfrAlERE G5 7HRIR FREEE T 28] ThekRt dejAlR o] Stk of
gl o] ARk A4 Be El HAS 8 ol deltlke dleR
olE G| A ol AL siEAE AL HlolT = oA A

QAT A& TPeT FROT AU HEE AOT ofF 4
Za, 2B ), FolAl, FHUR S| Alfo] gk AANAL v g H}
SFd 5o EW olo] FhHE Eusts 0R FEA U FEA, A
JEARE HACI, ofEuF BAS 5O AL ek mEtoR WASA)
L 25AAE Sl BAL djdeks Ao Byl 7|, AHA s,
2% 38 3ol Fol gtk



28 | o2t ojodETo] Bt AdX(T) |

| B 3-1] M&HZOY 72 U§

T8 W& B2l A3
EA-FEy S oA A, vty B A
o &}gJ o] Apgk- A Al [T 1S o o lewe _ -
opgare) | TEHES AN 0 aageea, Ao 5 2, oy Es
N e B
P ES IR P ] oty H4, AwAAY] g, HEFAVI L =
Aawel | TUILUES TG [ AR o 4R, Aas 2A(TAC), £30
TR R ey b AR 2RO $E 5
v & A7 232 d =8 E%Agi'%%%?ﬂa AGEAE B Ei]’ ON/OFF
AN | ey |LINE BOHY T, olEuy 24sE olgel &
o - 1 =z =
'G‘EH o
o [N Sgos By 2 SATAWTY
A A7F- oA A2EH e . > ee
AR 57 “Luz;“;aﬁ; Az s ol AAA Ash, AeTh-ol 4B E
L

(1) A4 2 F28%

Ao Y] FAAAIE vhae] <ad 3-2>9F gk 1A, ey
SACIME A YR E Sl AedEtele Aol ARIAIRA
S AT & Aol 8 WS FARIth o7|AM Aedelse Al
Ao ol Fthe olUde U R ke TAHIE iRt T3 A}
WA e fEsA FAsh] HeliA FAR AT A S 37t
A =0 FA-AWGH A A= A2 52 e skl ok

olg 29 gag HY, AT AedEoly
Lol 7|2AIEE i, 8- A A RS "HERith 1Al Aed

o o HFAuet A s, s AE AH H ZABY A
AYBE +FA T2 St (A, 242 AREod
tigold sl Akelel digh AR AG-E aYste] A sE Al el



| Al 37} Selutet ojiedsatale) #g o sfelate | 29

HdHO v 0o

Haaaoy
x|

Agiols — Ll
QAR | | ERe4NES uEen
A4, 23, 0712) 2|, AN, 847)

| 3% 3-2 | Aamoe =AM

]

xofo] Sabat ST FEAER o EAZERAS Bl 7]
&2 AmslAu s Aejo] FolgEAE wEsie, AawelTEAl gt
W T 2T Aole] AR B 44 2D W7k Aefols) Ak
59 Stk AMAX B2 D AlHolE st AavelT
Ao A4 2 wel, 45 A4 5 BHAES A, $4TEA 84
AR FA(AH] Shysha L Al s Heekn ik

WAl gReasleh +8598 ol

olr
o
N

f

So] izt THARElelAE
BEA ey W%, TR, Wk BARA, AT 52 S, 48598
oML Arguelole] MRS AHSAL, B8 W FH 5SS 9L

ok

WA, ARTe|9|Us)e] FAS AHgueloly BFEA RS §
b Alefelol RS Sjelom FARI o Bak wARRAL Xl%fi

A % 9k

ol

Hu
&

2}
=



30 | Seluete] ofgteEntele] Wt AX(]) |

T5to] ARTTTORS AT UntARe
8] 4, 8], A89] Fo| mysof olrk

ORI, ol o AT, Ak 28, Ak

2 71tk oA flol T ARG UA| B WFRY BIPYANE, T
23 gpubatel that A AAEE Rk A2 % PelAe B i
7ek Aol el B 9, Fa u L AR AF ol itk ojefa
0.2 AHE ARWTRS B Tl YIS B =k
AaelglAsls Aanelold HelARAe HEARES B A2
off AZIATED A7 g AL 2R AELS FolHML} B

2 o
>
H
B
12
ot

SARE HEW F JAAS BNsl] B A EE 4
o)8jol] AZGTE. Al- = AGBBo A A 2] 2744
2 Ay, BANY AF ol 5L Aofste] BuT A
Aol T BN AL, 1 AuE FEAe U
Fa AT BAEE A e A SRk
FAAAL A GGl BRE AT FEA] thtel Aol
EAEFRAS Aol |EAES AN
AL TEALE A5 AP ATl HoIFFA A
RS TR 2] AJARle] met 2AIE Aol 2k, BEA
2 AYWA, BLE Sol AR 59 FUARES HEle] 715 Belstolop
Stk A AL ARFRA0] 7EAEe 7] Ex Ak A7 @

S AU A ARTTEAL ol AT Waslolof Ttk

]_

Jo
ol

o
=Y
1
©
o
ks

_,d
£Q
filo
o,
o
2
rr

r
=
K
4z

).
T
>

oX

12) A -2 - ol AESHE ARATE ASBFE, 42Be 9UR T L LGFH, A
A, B SR ARARYANE TP
13) FPHA W FEA MY A2 5 4] AR} FAsh



| #1372} Selutet oigdstelel Jgh 9l st | 31

2) AT

14 Tho] A-gzke]ol

9]

A oS AEAe® H2A717]

Aol qheAA A, 87k,

RN
9], ARG B7F A o]

N

A= Aegols,

1
-

|

4

F8

Hd dejg]

=
=

<

Az R o8], AT B

noj
ol
ol
ar

® A& X|

=7o] WA Hry I22al Al

= Apgeloly YesAols AR

]

o S

S A
RS BN

A T BRTG-49]), AL

b

& o

F

(3~42

=
St

e

B
oft}. Xoi% o}2]] 7]

AL
[elNe)

TH2~39)),

o

Il
[elNe)

o
A A%, Al ol A

2
A A3

Z

=Ne)
o

=
[€)

H83~49)

Sl

EEEER

7} 3

3

Yz

Al

SLISg
b, A2 ool wet

3

Il
o O

AR AtE A, 2o

1A A 19

9

stk Aleje] o
QA SAHRE TPssiey 1 9]

=i
=

Il
[elNe)

)
=

Aoz

e

N2E

I, & 2ol ¢

)

whe]o] A3

ol

Al

o] e
2%

=
54
=
b |

A28

ol 21

3|

5 2031 o=

=

S
-

2=

9

)

AR} 2F Helet B2 o

o= 4 23], B osle AR EET 24

of
i
Je
.z te}
B

ol
o

ol 1

ot

S

, oldle] 24 84

i
s
‘_n_ﬁmo
HO

+

, AR, A

I+
X

=0

s

HO

"o

ol



32 | Szt ojdETtelof skt (1) |

ek Bojae stol BARYS AR F, 1 AE Rustel Al

AL HI AT BB ol AT AR A
AsAEE Bk AE D 7k 7|E Prhan JY 5 AT q2e 5
k), AL AR HE9IEL vl 8hA AR o ITiE 5 209)

ol Bt} 715 A BRI WA elsha 7@.%—8}04 2ol 2EA

@ X=X o3
A LAG o) = Al AR o v]of = A Al o)z 22 E o] QL
<l Al = A=A 9] o] e Y HoEE Al AEAE U Bl
< 13) o] itk i A= A=A olels A XAt o S 9
doz sl < 13 o] Ede 7RItk ofel o] ARgdelo|d Ak
AgoelE FoiA Aeelold Fefoldl T FRE wEshAY e
£ S AedEelel et E971E AL AR Feles Al A=A

P AR o=

(3) A== TSA

Aapelolele 28] e B olelele] Aol 3
Hol7h Waroleh, whhA ofglele AaWelTEAS AuAom 145l
Agpelolee AAsL qlck

qauelTEAe] TAANE Aewelold BEo] THaue thtow
o520l x{of B}u, 7ol ARFHI ALGAEE TR SHe o] oA EA
2 T 4 gtk Aeue sl Ha TAY L vhe-opal -y
Hol9] BEAO] A Hd 10 ofioln], BitolTEAE M 15



| A 372} Selutet ofgdsatele] #g 9 a2t | 33

0@ shE, A FAY 5 ohel of4lolel BARE 47F U IR o)afolofol
Shk

ALTTEA] TAUNE ATESE, oA, B EL o5 A%
A U P
AR Bk ALTFEA] FAUe] B 4 Uk 2] WSS W, npZof
% FEA olE&AIY WA o HolYTEAL ] oA Wsl- 5
S ALS B A WBoldBEAE tamoleltlel o)A, Ws)s)t
2 Se/it AN B A2 Atk o REE FAAL TN Wl

Apgarelolq oAl e thae] ofelele] FHOR o §ata gl A4
o, The] ojtlo] U Smel FEOR olFsha i B ofF UA
Aol 2AZ T G4 ofel ) YIS G B4 9% Ve 25 =

A7} 7hsdt -2 ik

A Ae ol 58 - theat At AR Frolskarat she
S AE ToF W ARIAIRA 2HE Al 1) mREol)] i) A olY] i) elAlolYd
iv) Egold(Rolg+oldoldd) v) ol 5 shis Adgsto] A&t
Zlo]d] FAXHAE Al- ot ol A&t

ojiQlo] A1k AFeelg-s Aol thigh A2 olste] HaE wErh Al
= A9F 5] U] AgHE]o]d] o] Aol diste] S ARt §
£ o AgHeod FoAgEAR Agstolor gtk Al AGFsE v
o] ot S| BiFsle A Al FEA A% tiidelA AlLlsiAY, 71E
ol B5AY S HAT

AR, 2T 1d7E Al Fo] 58 FeA Y] sARAME $et A
7 AA Y 9 10%E 215h

A, o FEAR A%

3 A497H 1004wkl Z)E0 A%stel 104 Ul“—&(‘d 7ol

4>4



34 | o2zt ojeidztelo] st Ax(]) |

A AfRolEls TR HolBEAle] Age Adstud o A9l 10
o ol4to] 7I1kg Hatol S T5A YN T4 i Ao] ofF 27
7185 Folof sitk. A 718 ) 24o] Q= Aol o)do] g A
= k5,

gom AWl TEAY 52 wyl, A7 5A] Beld AAH
o BRUe 24 HY TEAS Bl A E A|d@oFoq Ere fof
T, BEA B Aelols] FuolXo] STl
= Xelgolslol s Atz Agstel SuEl TEAY 2
o] @4 BHe) A A ThE Aol A= X|dFolslo] Fusio]

o

|o

é
=2
R
ol
£
=
19 ;
rE
o
filo
o|
rO
ot
o,
o
=2

7|E o 35 a
oF WA | sHPAAER, AP, Al T 5 Sl %EOMOF o}
o, IA7|F A= ol fﬂr 23t ZAE stofof gt o] 3o M2
Tl A= 1V4E7] H7F ARFE7] Aol o]Fojxok s, 1/487] H7E7}E Al
ZhE o) %o MAE Aol thy A= H7HRE Hgsich

9] AgHElEEAlolA e Al el MAE R8-S FEEH
Al rollA HE £ 34l AiE A 9F Y39t wA7|Hel FReth

(4) A=BTolY +3

Agprelojglo] i TR, Telu A, Tl daeldl thal
dhalsel, ofelel A3 A, FATA A, AAn P Fol whet < 32>
o o] ThepslAl Wb 4= 9lrk



| A13% eluet oiggEutelol dg 9 sielal | 35

Ko

&
=
M=
= -
Ho w
—| ~ cal ™
blo | &1 5
2| ol
e | ' ,& x X X
=N || S
o | oF = _Wmm 70 =
Ho | X | = | 5z —_ -
—~_ =z 3o X ,_.—mo
ﬂu X ~o 5 e JH iy
|l ms | | N T o
— | ! Zl# iy _EO I I
Mo | B | T | .| Nk o
Gl P w| x| KXE
- B | | B2 5 Cad
B | wo X N H B | w
| .| X" "R | e
ﬁo w0 | < - mo o | 7o | ELIE | B oR
Ho | W0 | N Mo | = | plo ~0° | KN
Mo | | | %°| 7| o _ﬂa B | F o
20| o | N o:m < R R = X = ®°
A | T | L | |
8o -~ B i - T
L e N I A R Bl ol e
" | M| 2 | B |’ = Iv_Al z_lﬂ e of
o | 7| E B INe| T | L R
Mo | 7P (R | | o [®e|®e| ™ =
M| RO | B | oM | T | o | KRR | Re RO
SO TE|E | W H| B |BHH | T T
14
A I e el I ol B
_ oK ‘
o R IR e I o B o I B
WE| 7 |7 | ™ | 0| %°| %° —) = il
o LG o
|| T | T TS| Ho =
=

HRSEA] 2], 2003, p. 27.

AR

Ae) A
tol 8711 RO cha) 4]

Il
o O

<715}

o

H=
T

[¢]

o
T

Aok

=
B

3 % 9k
(Pl LRI, VR

=5}

)

> F%

A58

=
870 = I3

XOP

)

(¢}

), T+

1%

o
+p2olR]), VRB(OIAL+ okgeld), W

A AA) Fel Ak

=
T

), VIG-3(o]

o4, vt

¥ 5 A7) 39 chEo] Bauheold, nhe

&

)
oot

A 259 0}go]

011
T

1o

3
=i

ofglolgt




36 | alvtete] ofgjezatale] et A(]) |

|4 Addte], of e, AL, AdAA 2 FEIZE wARH] mEe]

th QpAlolgle MBS ol§dte] AT hEElelR), S, 2,

AL A EReld B dH= HE Al Felddd 2007

| E 3-3 | Mo 9
g= WA HARRE O 438 Nd
0ol me | oA ARRHA SARFAC Hed 5)
§ ® | wza s
A e -ojdoly I @A, 9A T ALHAE SA
U B g9 59
oF Al OF Al - 3h, THEE 5 EA AL o] &3t Ao Ydof dHA
N 4 N29l 2 A5 5 ARAOYL mgolgoE ve
wed | g WRAN AASHE BE o9
T - (912, o4, FH FE §)
v o | EOTLEA |- A1 3E Aol de AgHez nF] ¥e %
M ] Joz 5z

(5) $435A A @ AgBelold BE - TR A
Sefubels ApgRElolgle 7)o A

7] SI8A AR BEA] FA FEAZ] 943t FEAS A
shan gk A-&elREAe o *—yﬂ, BrHe SAAMELAEERY), A=
Aofgolsl, A% AmApge|slelx Zhzh AXska gtk o 50] BrhATIE
Zaska gl R lssle) A4 Stel Wl S AR TEA HE o]
A FEA S0 et 4 UG AT ReRet 53], 3 85
2 HoAAT Hold AgaeloldBEAel tald $4gEAR Agstol
SAAINE A ek 22T A95TE A XlEXKDHH el 2
greloe] Aarthe] ol Ak Al AREA 9 Hejols /]8]S Hofsicy

Kl
2
14
rO
1o
oY
(L
_l {
Rt
>,
N




| Al 37 Selutet odedsatele] Jgh ol sk | 37

HdHoOo v o

g o] FRTE FEA7]7] el AT efde]
S 4 THT 295l dA) AHoA AAFT Q= we 2 TR 83

glofd A=die] AHzet SEa Al e, FEAA AL B FAYE e
2 s Adeishal Sl

o,

=)

3) X2 #a|ojgel FTAHH

(1) AewFold Ho T5A 7t

2001358 A% A&l @A 7]EATA
Az SolAa ek AHguelolge g
2 R W] $I5 Thret welo] Z1&eldl Auk Aeateloly] T
LA} FHefolglele] M&Hog Stflo] gk

<3E 3-4>9F Zro], 20019 ApEe]EE Al 637404 &St} 20039
12270 AR oF 28y Z718l5 o H, 20053 of 3087]4y, 2007 ol= 579742
FAS Soldth B 7%k TR FRE vheolel, Balolele] A2y F4
o 4] ojAlofele] F7he o] 4ol gle] e Hhe s ThokalAn
olek. olof wet FololglelE F7bska gl 20014e] 5,107 el4 20039
of 19t 76570 & <F 240l 52131, 2007 of= 49t 4,061 0.2 & So{ytth
FEAG BRoIUAL TEA ol ZHLE A hF 70-80 ol 4] Fo]5t
1l itk

AeEn AT TEA B <k 35>2 Fo AR, 20074 7%
0= ofq] I AT nhGojgle] olRETt An Agpeleigle] HelwTt &
AdH o] 184714RA A OR WS o 4 gk olojx] A T67)

A, AR 097A, S 56714, A W Al 39714, AE 3874 o' UEL
1)

[oF

rlo
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| B 3-4 | N2UYFFN 7Ol

5 20019 | 20029 | 20034 | 2004 | 20059 | 20061 | 20074

ZEA (L) 63 79 122 174 308 445 579
= B 32 35 61 92 159 233 294
- 0f2]0] 9] 11 12 15 22 46 70 72
- ool 8 19 29 34 52 71 102
- HElol 9] 12 13 17 26 43 62 94
- YeHol Y - - - - 8 9 17
ol ol 4 1(E) 5107 | 6,575 | 10,765 | 15469 | 24805 | 33,921 | 44,061
ol Q1) 81 83 88 89 81 76 76

A7 HYRARER Sho]x]|, £AHEA (http://www.maf.go.kr/index.jsp)

| B 3-5| NAZ NgWIYZTN o

TR A | A AR A7) B 3R | AR | A | BE

oM,
of
>

N

2001 63 1 6 1 2 7 4 5 20 7 8 2
2002 79 2 6 2 2 9 5 7 25 8 10 3
2003 122 4 7 3 3 15 6 9 38 15 16 6
2004 174 5 9 5 6 16 13 10 53 23 19 15
2005 308 5 14 10 11 21 32 25 99 37 33 21

2006 445 10 16 13 15 28 51 27 147 47 60 31

2007 579 15 29 15 19 39 56 38| 184 69 76 39

F 20079 W AEOR BAFEAL BE SUNARA, A3, A, e, o, ot
4, T, BES, o5, T, 0hB, AFNY

A% ¢ SUALERE AL AR, 2008,

(2) A2l FARY3] E=, 543 E FI7HI2H Y A}

PelUeks ARTTEA BES AW AUk A Aot
o] #AFE 5o AUAAES T3 Fhek S4L 2003l UAIAE
S AR ol A U2 WS, 2} A o] A A S
gEz P AwAgels)et
BAZAS Sl ALV 7 242t EEUT, 2005 ol AHETelR
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o o

A0 SHEE T ALY 7L LA 25 2006l S
Zeabslo] Aol A AdEe Adsle] MREe] BAXA, 1e-F
B A 537t 5 we sk

5 20029 5E AgTelojglo o] HIHel HolE FEs] 9 A
Ao Zolshan Gl A8 BEA FolA SLTEAS At 84
AQEIE A SR ARIE FRIE|T Qlrk FRAIHE R, 2002 487
1000} 2o] A =lo] HA| FEA] T6.2%0] Tha) Aol AT olF FEA
o7k SHA AU TEAE SoldAw A Uik 18- dolx: 9tk
2004910] 79 7270l 1109 2& AL X Uul&e 59.0%0]900,
20070l 07l 1189 ¢, X1 9H]-& 202% 24 2 Zow Holzirk 54 A
ou]0] X UG- ST 50%, X|4H] 30%, APE 20% Ot 2007 ARE] AHrge
20%ll 4] 10% 3 WrobAl uhl A|uhulis 40% 2 EOMATHE 36> 22, x|ejd

FHA 5 W, Ade] 1374 1830 9, A% 4744 020 U A 4674

o

2

6791 <, 791 35704 5691 9, B 31714 540 9, Az 26704 339 ¢he] &

olct.

[ B 3-6 | M2HIOIY SYANYH N 70|

A 20029 | 20034 | 2004% | 20059 | 20064 | 2007\
A MA 388 48 58 72 60 60 90
A9 gl
(o 9 611 100 98 110 89 96 118
A5 BYFA BT HPAR) WA, 2008,

06 AHE L FEA SH0E BAzor 25 Qi ol A
glojelo] §BkE Fat AQivhee] Eusiel ojglel
3 Zloleh. BEA SHeHe SAARIN] ALt AAs

oS skl Sl
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UEa3sH "RUISH "IS3sH "ENISA

AR B URAHERT S AR, 2008,
I

13 3-3| 529 2

FAHORE <Y 33} Zo| ARTNTFAL FATEA, HHEE
A, BEEEA, HATEAR LirolA|nl, FAFEANE 20 9 mETEA
o= 19] 910 SIS A Uska 424 DHE $I5) AR A S
ShaL oleh Jelm SR AmAel o) HREAT eleise] v|alE
sofafal glck

() 2&-FH 4 W A22AY 73}

l

Sefubehs AR olQlel] ek el BHAN77] $IsA olglele
Ao SN W THE B A8 Yk S4L 20041 o] F 94
A ARRE), 108744) 2 GARFR1048) S ARBHAT, 2007 A0l 2He
Belofe] 241 54 47HE DVDO} FRAE s Esgch FEA T4

K

(O2Ne
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o el AwA: IS, FAHS] Y APHD A= W SFu,
S 9] ¢ 5 ch BEY BR7151E AT vk ik T1eli 20064
g Agaeioigle] WASHE HAlsh Z4lst] =
HEIAS 915 Lot glom, FEA 1 ARIEE 1% Folol S A
ogtar Ik
“e)a AR Eelse] BEE etk 2001371 1979 2
FollA 14710] BAE St o] F 24L WA AEA R Fstel 1
gryA] AENS FusHcE oS SH. B Ae] AR 7%
e 200630 AR ERE] AL A HHISHALL o FEeler 2]
T EAL 2006¥0] SARATSE 2 L wAlsk] shaskrk

4) X-2a|ojgel gt

(1) 192l 914 748 D of&Atsle] Wat

Sefuteol] Apgatelojglo] A ofF Uit SHomA ofglel A
2 e AT 24 gejska Selddel A3 diAsks 5 &kl
WElE A4S 5 4 ok g3 2AFAYRE 94 AZIAAE 9 a8

7] g, ¥ ARAEE H oY, oA & oA AA AABke
| 2t

f
fo
i’
o
2
>
N
H
N
i
N
e
BN
o
m (
O
O

4
AWK 5 SFHOR uEIe, o]gel AR AF/IAAIYelY B

L=,

=HUE AAIBH] s A B AA2E 2Fekal oY Al

=3 371 §LEH, J%" ié(TAC
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il v o= o 9l oyt A4y Hojqt A, siAE A
o= AABHL Qe FEAPE 5L ok AIE S0, Aoy Hejoiddd
] A3}, 81%7F ARede]ol e AR Brskal oA &

=
ol Q1o SR WetkE Jbg 2 Amke wolsha qlekeldd @)

FEUHE o /ka5 ZhyIuto] 2AU] holeh B3 HihAle 2 A

of EAES qOR T 41 FA] 5 olxu RSt
ol el aBo] Zehstelr] wlol/|w stek AHgweloldl Hol Aol 1A
Al of7hiE Zeh A <3 3-7>7} 2k

i
i
u)
)
n=

| B 3-7 | ME&®MOY FO T2 NAS Fof A
(

sl A2 (mut 9
g | A5 (w8 0w
ol A |2l ¥ | 5718
BrebEy | . o [N Za, 283 17 24 AE
(oaofq) |0 O] SO0 3% e 471 5
429 | . AEFANG AER, il 4924
2 (‘01 10 ('06 400% - o = =
(vhgejqy | 20D 10000 " |3 2% A FENR 5
HE B ' , AxzG A 4 1EF 44 S, =
igog | S0 200 | 2% Taz g Hy Anew 5
AR ¢ G UAAPB T SA) AL, 2008,

S ol A 65009 02 30%1F F7Iskick MY FHE Haolade] B
o AEFAAY W T8 17 B, AARAF A, AU 5
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HHO vo A

Ay}, o7FAEo] 1,8009F oA 6,2009F Ho2 T 240%S] SV ESch

2. A 2Y

1) &2

(1) oldFe=3H o19dd

UHEO] HAotojdWEE= o] UF5XF(Fishery Cooperative Associations :
FCA)T} o] Q17& 7]uko2 sl o] SAxolck ofo] that xl4] Asje} o)
Afze= o] Addate] & YEeRt tiAsada et al, 1983; Makino et al.,
2005; Ruddle, 1987; Yamamoto, 1995). 121} o] &3t ThA|Q] IALA w71} =3
e AAA B2 o) Qo] ofgEeezt 43e Aol i) ey
HEoA SefEl =3 A2 07 o]ojx| L FIrKHanna, 2003).

SHAGE B o] AL o JREET(I} @ olet SFIhT oiglH
o of 7l Selesl HAoI olaiEt ol clgne el o
Bole|n Basold Aeld A7 Wes| FAE] otk Lem wef o)
o2l WellAle] AHlH ojglo] EAIElo] itk Wk ofeiglo] ol He it

Sh of@e] F4elo] ohwl s ofgelAle] olglo] FXIHck

ofFu} ol A HEL THUL J1UE EUHOR FAGT 2HolE
oA 749e BAlst Ao et HA FRE §A5k] 1A Zhle)
AR 5 ARk giek QR Aeld HEo] od@ETeel thi
21 oj¢fol Zofal] SlahAl olUBEULIS AASH TAl] Zhlok gk
ol ulefel WA M= THUL FULS WAFH: R FHS Far 9]
th 53] oQmelt AEAOR 2AE T S olge] ool £ ) 74
o that BAE S FRsACk Wk ojul BA} ool Agste] Sl
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do] MA=EH o] & MEE FH4ES FUsHA Fof RFofA| Folrh= ]
o] Zoj5A H=d, olzle] oldAsHE Asfist= T agle] € 4= Qirk
5, SAE Qe MRS HAYEY U olddsdElE AAlskes Tl
S-S Al o= ¢17] ufj&o|tH(Pintassilgo et al., 2000).
Fiato] of@zt oAl ofat WAMPEE e Hitsic, of
Ho) o] 517] 91 AARAS ol BEETACIE olAole) ok
ﬂ)oﬂ o] =] Utk & F WHollA= AXF 90doA 120 o) e =X
B5o] FAIE A9 74%3 we xao] J9Ie 4 AES A Stk o
Mg Tge] SAet A8 Bl g A
e, G50l SIS oo ool A ol o] AARAL 25
NEe WA AR Zohes ol Aok Eat el LR S
Az 2L Balel A% FASL ek HebA ofdol Wakn Y 4

ol tigt FA1S] 2 RIle] AHEAl 7Hshe A WS ettt

u:&
_Y‘i
J',Q

oo FAU ofeilolA IEEE o] Wasieh shAE vk T 7h
Tt Y A=
& nge %ﬂ@iﬁ S gk Aotk 11§ WIS A3 olgele] %

1927} B A4 RS

E
=)
e
ofl
<
2
2
>
rir
O{N'
rSL'
+
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e
©
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=
r
o
rr

i)
ul
ull
©
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_<|>L
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e
rO‘
rlo
:l:‘
r{o
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15) o7l A FAE A YA oW A FAAE 2US T 5 gk
o Ask olefT A7 WAe] o2l A 2AS 2 e g A, ol
U o =L B A GahA FASD G, S Q7] AT SHEIIE BA
BEG Y oAU i ofF FAROA Bohuek BA, TN 2L A%

sH] SIek Hl 8L ot 2 AT u s Hgut W Hrh
1) o714 AAaze ofgol 2o AUE T 2le A HG YA HgAn sz
Q1o stz sl FALTL FHe] gize] AN ofF L =AW Yok of

dolol B & GEE wea oS8 19 4% SAL02A AL, ol AL oS
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o HHO v o

FARE oleld Mzze] M= F7HA21 Zhle] et BAlelwt 282
wolx| 79| oiglele HARFAL o H)sh e AU el
) opcha whalgh) of@uat Wl ofge) el whw XA old
sk bzl I Folet A2 o] gk sk ok
Ao} oleigt o] o] 7450l FALe] thit oAUk ofF o mRE | %
2lo] Wasic ofFE lUAA oo Tt olFe] AAT FAIL WA At
vt o] Wejalo] ofdel o3 Fojui Agjel7] whiel Fhsslek
aoksty, of @t ojd TS o A} T WHE] & B e
upolelar & 4 glek whebd ofeldt WHE B Aol A ms)

o]
[ohs 71e& HEs] A5 =i

o

O

e e Stk 2y ol ol AlEsle

FHolEY 71 S dAshs Ade o & AUk AEAS oddsHElE

HsfiA= gt AA DAL 7i-dell digk SAI7F B2ty ek A2l

AL oIF QA2 of27t 2ol SHAl of @ oS AEsHAl | Alolek whef
23k Feo] avpd o whEHErhd pEuEhe] AgtolA= A H3s] 2

op O
i)
4
30
filo
.
o
i)

(2) oA =3

AQtoidef tist olPdF-sUe]= o Te| =2 (Fisheries Management Organi-
zation : FMO)o| oJal] S=3flth o JAllA o] oJatH FMO+= “/d% 3Hejs
4o B2 oA AURE ol BUT oMS FHIEA 2ol of
So] ofe] TolzA o2 Aol QITHMAFF, 2001)

UEL- 1980 2FE 7PgRe] dgho = AAtoifo] thsll FMO<]
Akt o BB TEE AAE Gk et B 40] FMO7} L ol e A

ob 4 QAR Teldtn ER ool AYT & Y A4Hed
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2elof GIgie uheb QuolA Q] of Bl g sy ojgie
glo]l B Floler|Reks ofu] dxRe] ZAstn YIold olgTkelAlo]
tf. FMO] St olefst AR wisls HolErH<iE 38> =)

| B 3-8 | FMOQ #0|(1962~2003d)

A= 71& %29 FMO A2 A9 FMO
1962 508

1967 670

1972 811

1977 970

1982 1,128

1988 1,339

1993 1,524 1,133

1998 1,734 1,312

2003 - 1,608

Z+& : Uchida et al., 2008.
2 A2e o] 93k EMOL o] BASE FAH FMOZ oug 7% Belo] o3t
FMOL: H]_:_N i) _n_/kl FMOE E.]_ :,L_?ﬂ—?ﬂ—

sl Qi pejste] olg WEL AAslA wrh
o2 —g—ua, <E 39>0] UEht nlel o] 4 ofgolxle] E4fo] ol45}

=7toll TRt theket weleehs AfEskar Qltk ol A& of¢dcle] H 7]
ITFOE o] B4 Y-S EHE ofFE FoPHHAl o] 85k o e
Hefojgdol] 851 lrkUchida et al., 2008).

FMO= QRFA 0= <3t 3.9>0 A delsete] 29h& At A

o]-8-A|(rotation system)”} E-3=
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o HdHoOo v o

| B 3-9 | N&HAE HNST= FMO H%(20034)

A 3 FMO < v & (%)
PR 1,361 84.6
29 Z A 527 32.8
TACALA| 477 30.0
AL 2 A + TAC 254 15.8
ZyuE 1,067 66.4
7] 112 7.0
o] 2] 1,472 91.5
HE 627 39.0
A 433 26.9
ol g 13 1,168 72.6
TUE 885 55.0
7]t 19 1.2
1gsd A 1544 96.0
Z7|7¢ 1,026 63.8
Z9] 8 668 415
BREES 278 17.3
oj A W dlAFR 158 9.8
o] 796 49.5
EC RS 715 445
29 A7} 1,007 62.6
SAUS 265 163
AX Agt 855 53.2
FEF A 452 28.1
7| e} 59 3.7
2003 & FMO 4= 1,608 100

A& : Uchida et al., 2008.
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MR 59| of#lueo] ofgt A4S A

AJBHAL i PMOAE ZAlo] £37 o8l WEshte] Hrt Bg

ofelieelef 24Tk o] g% Bk o2 S, AZoskdoMe 2y
PolQel Al 2YBEFY ojHTo] that AARS SaAsHe At A
Zelo] olek Ba=e] Heolql Eat oleiet S1UslS FaA S ojF
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(3) J—-l o OHH"‘

o2 FMO7} Ajgistal Q= |8 5 453511 (Pooling arrangement)

& 749 7lo] ojslgole BEOR TSI T 0l 2t AL )

Boji BaAlol) of714 e @EulEolAY F8 sigulie) Hejw

ololxlth, AETEMEL FRAS AP, 240 Zxo] wiko] 7Y

A2 olelTulsie 31 ek oA A Fele] olels Frjsiel
7) Sl 229) 491 Fuis sk Ro] Wash) ot

ShAIRE A olJele AA19] ojeeel S FoltjelE FEat ulRo] o

A e 7IHisk] B ojele) ool Fdsard = Qe wol Sk

A ol 2o wEw o]t ASFHEE =4 djo]= laiA A& 7t

SO e Zle= dehEnh SRR @Al o] gt WETE AJ&HAL Q

T oEgo] AR FEANE HFA9 AR Uit ekUchida et al,

AEFEURY S5t B4 o shbs ofaawAlLt duler 2 of
g 9Iet Bk Aspo R Y)sekn glrks ZoltkPlaten e
2 v, ofgolNe] AAoR et EAuEL W] A of
Aol that do] melw|m Qlrk olefat HFelo] oflieele] gt 24 olA
W ofeiabs AaE dol el Aol 7hA ofElshEE X xjuketk
9] hot-spot)o] AL} WThE TS vk
ofEl5t Z4S AHA0) S50 ZYt F sk,
ofg o] e ofgollA] ojBlaout SHz o QlXHz olefat TejAl ol

%
i)
2
)
o
£
o
2
ot
=
2
o



(4) ulAL} 718} A& —-A|A(output—market) S5

=Hol2oA Arshz AE2Ql AddsdaE AT A =12 2
7Hd ol % &9 g o] SdF Al f(privilege) & T = lolof Atk
AoIck, o @} o BE v olziet RS D] s ABE AL of
Utk e uiE 8 ve ZFEAAE Sla PM0S] S-S olelst S
AE 298] fsiA 71s it

T, Hlg7teS Slg Yele] 2ol vlEA ed A7l LawA
ITQ(Individual Transferable Quotas : Y EAA7FETA L sloflA B == oY
©1 991 2ol B4 oL A SIS 5 ol fe o
4 o] goldlHHomans et al., 2005). | & 957 9L ulAg
s 718 shubE A ARA| 2 8 =(Private Brand) 2] 7H1?__.}§ E £t 9dE &
B, Hoie W 2E gAY A Al ST RIE
agkelel W ek AETO) choke Apust AEke Fskn
o7 AlA ¥ 7H AR ofgt F - whl(direct sales)S S 4=

DY o] FoiRE F IR sl g, S04l ofat

Z
T
FEARE BHAPoRHN o8 AT S8 e ek

=

2

rf

SHAYE WA el FBE A UEAhE 2o shanere £
A grets slele elAe U}ﬂl% B50] ogisele] uHt ol Hhat
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Al ekt o)Al nHAlE Bl Qe el SV ARIER HEA UE
7| dizolty. ERE SAA AP a5gs oy ok elE A
AlRE DAl A B avploft= A2 vHAY Bigo] of2fRt HAlE SaliA]

o8 2 24348 4= 91| Hzo]tUchida, 2007).

4

o

2) 0=

ujso] ojgletelis A7 o] WAEAR Weleh WAzt ofat
2] £ 7] fHom FRE Axje] Aels BrjAe dleke] Yol &
Fof ojgt We|elEl, 2 190 FEeF A, TACS] o) AL Ak
o] ARl ofsh uEEAL o AlelA Uehta e, of7)g
AT, THEgh ARES 502 theha ek SRR ITQU of A AH
o ujFol A A ul- ol Hol k. oA
R Qi BE vjEelo] sjoro 2 U R 4 gl 5T /]9
2 744 4= ook Gtk A18A Ql4lo] al] o]tk

BRI} ITQO) AlBE 7l AT} Balsto] gro] AhpAlel gt it
ORA AALET] TS mop Sk Ut AARIETHE EHEAN
230 ATEolUn} WAS Wolsly] whitolth. A A4 o] ula

oA ool thet A&7} 7 =2 LRk Ttoll - ESITh shATE o2t

r

8

N

4

sefo] FpApbo R

BARRTS 7129 ARG T Aolat Zulo] gtk 2 7129 i
Ak QbR ofjer el 5 el BAL bl of gl st

CHTownsend et al., 2008).

n=o] AR 232 ool QlojAl oflEnt ofuel 7R AAE =
etk SN S5s3Itk o2l o2 ejoF W FeRgy} gkt
e F523S S 4 YchMatulich et al,, 2001). 7FEPAR= HAdke] &

&
A YA oAAdANAl SEsfiof 7] WiZe] 52 derde T
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2] 20%e] A B HA S AASHE A e e 4 gEs
ek 2 o] 18] olel Ei 120] oo ms HolEX] 9§ of
Mk 4B Ao R P oA 2T A G Folste] 7)EA
ORL Qe SARE AdE = Hodck
eEOF vichro} eefiot e 23] A9, oA FERRR I3t e
o2 7hAok o] I3k ofEEe] R Ao Lt
ek oS S, ejEe Ui rolAls ofelBe) nhaigol 17%elA 1%z, 1
231 ehekazt el 19%el A 30%E Z7stch § AlolA BB
o] AFMA] A%z FAE 4= UGIE FAFE AL A ojglelo] U
L7 % 9] ot
H BEANCIAE ofeigtelel et Wab Lehta Qi) of7] 2t
% AA O] TACe] Tt 24 ul- ofglel WAl ujis) ek 277t
A7k olek aebA] o OIEhAl ol Ao St HjEe] 7] %%t ol
BEIE AMFES a9t ik AL o] olglel WA 1doj2l
3} 29214 AlglA] Hlolu TAC Hhier ol g 7bg TgHom ojslat 4
QUES 75 Qlck ofele HeihAle AleEHsector allocation)o]et Tk
wj A 2ol o] Alo] /b= (Cape Cod) HAPHEIS) Aol eIt
FA ] 9, ZEolIREF L YXS F o EOR S ofQl@

7 Sl AR T gk

[n

3) mEH

FAHEES ITQ Ao} A Bl Frem de] A loriA Egt of



28)e] =q) ol AARAZIH| e e ojgielol A olstgon, el
7158 olZh, ARk, folwtAl, ATelzbA] Shdfstsick olel wket e

o] AfARI oYl o]t AR TS DA OR X8| 24
Al 1993\ 0] ‘Challenger Scallop Enhancement Company’E A ¥ 35} thMincher,
2008).

Challenger 3]A}e] 9= o|a| AR} 7ho| Aldsh

o5l 2001l ©]F A1o] F7Hrks Zwolx HEH AFZ ofAXL 9]

f
?
FN
1o
1o
r

S
X
s
il

Z:T[-
A3tk Dol B 5 Sl Tt el tht ofelglo) XA of
3] Zsick
Challenger B]A10] A= oiglkelol QlojAl iAol BRo] xole 35
weoR sl ARIEL B AR ARl ARt o4, %
ABrhs Wskie], BARCHE AYoR MekrhArbuckle, 2000). § Al
Ro} ofelel 7bo] olRl@EWE7L & V%M 2L AR} Ha Qnk &
S A2 (Orange roughy) S AR SH= ES0iq] Tt of Q@B we )
AR AL H3 QT 5 ol Qe alxein weslatel 44kRo] ol 3
0 PelE|T glekGallagher, 2008). 1231 2]} FEA7E F4o] H o]
ko TR S ofglo] £ el W3 girYandle, 2008).
AR ofQIHFR Al ofeioln FHe] A RS Mo
ok B AQo] oL 1TQY] =8J3} 3 2xIwlc Selstu, Ao
oA Apede] 25 Aol BS BB, o) AsA Aol SRR A

Anle] e Aom w5 A HomH ol FFBAA 44

ok
r'l

oX

2

ol

L=
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HHO v

7k 7FssHA Heiek AR AE AR Ao} HlmshY, AR of¢)
B FaA W WAl s 2f7o] WAE W, UL 1QE

A Aol AekEaL Rl

4) FHLtct

Abtie A7 AR o] g ETeIoRe tha Aolgh ZHg nof
t}. Fyctol A= AleFa-EAFA E A (Contractual Joint Project Agreement) < %z‘sH
A Agele] gl Hiold AR ojmEl Fejel oldRERS B
oIk R AYL o)Hio] T4t AR} TS ek, el eolA %EP
L e EL EERSEE
At oddsdd= ARER mlg- v, A4 Z7)2|27
Ao 2 sH= B E|A] ZH1]o} W Underwater Harvesters Association= A}
@4 SO 11Qe) A4, 7 ABAL, o, Sdm e dat Al
A2l QItHJames, 2008). 7HUTh 241 S](Canadian Sablefish Association)+=
AR U E Hat A E 7o) Bsf) 7 o] kK (Individual vessel quota) = 184
AAE AR 3L Q1T Sporer, 2008).
2HH, Nova Scotia g o142] -9, oAU FEj7t thar Adolgt
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Chapter I. Introduction

1. Necessity and objectives of the study

In recent years, fishery co-management is gaining interest as an alternative to
command-and-control strategy (e.g., Wilson, Nielsen, and Dengbol, 2003; Cunningham
and Bobstock, 2005). However, little is understood regarding the heterogeneity in
institutional designs across cooperatives and how effective they are in sustaining the
fishery industry, fishery resources and fishermen’s livelihood. Several important
questions need to be examined: What is the impact of co-management on fishermen’s
profitability? How does co-management affect the state of fish stocks? How do these
impacts differ depending on the type of rules adopted for co-management?

We propose to examine these questions in Korea. As elsewhere, depletion of
fishery resource stock and declining fishery income are the main challenges faced by
fisheries in Korea (Cheong 2004). Korean government, recognizing that its
command-and-control ~regulations on fisheries are not sustaining fishermen’s
profitability and resource stock levels, launched a new framework based on the
co-management concept called "fisher-oriented co-management fisheries"in 2001
(MOMAF 2007). Investigating the effectiveness of Korea’s co-management fisheries
will not only provide valuable information for its fishery industry, but also to the
growing literature on resource co-management.

In Korea, the basic local governing organization is the fishing village
cooperatives (FVCs), which evolved from traditional fishing community system called

kye (Cheong, 2004). Their responsibilities include managing common fishing grounds
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and local fishing rights. Only the members can access the fish resource (i.e., assigned
fishing right). Among some 1,700 FVCs nationwide, a number of FVCs have started
to adopt a co-management strategy (from 60 in 2003 to 94 in 2004; henceforth FCCs)
In FCCs, the fishery communities play the central role by creating committees,
business models, and designing self-imposed regulations (MOMAF 2007). However,
the effectiveness of approaches adopted by FCCs in terms of both profitability and
resource management is not yet well understood.

Effectiveness of institutional arrangements in co-management has been studied
outside Korea. The most relevant to Korea are studies in Japan, which has similar
governing organizations as in Korea. The FVCs in Korea are analogous to fishery
cooperative associations (FCAs), which carry on similar functions. FCCs are analogous
to fishery management organizations (FMOs), which have been specifically formed for
collective management of both fish stocks and production process (profitability). Their
fishing rights, common fishing ground, and membership control are also strikingly
similar. In a research effort to evaluate the effectiveness of co-management in Japan,
Uchida (2007) has found that some institutional arrangements such as fishing effort
coordination among the members is associated with higher revenue per member, which
we may also expect in Korea. However, there are also several critical differences
between Korea and Japan’s institutional arrangements which may result in different
effectiveness. For example, in addition to community-based co-management, Korea
also is promoting fisheries-based co-management. We therefore seek to understand
how Korea’s unique arrangements result in different effectiveness on profitability and

resource stock.



| Chapter I | 111

2. Scope and methods

This report is consisted from three components centered on fishery
co-management: theory, comparative analysis of case studies, and empirical analysis of
Korean cases. Each component is explained in separate chapters as described below.

Chapter II lays out the theoretical framework for co-management as a tool to
manage natural resources. The main concept is drawn from the theory of clubs, first
advocated by Buchanan (1965). Clubs are interpreted as a private or non-governmental
provider of impure public goods, which is characterized as rivalry but non-excludable.
Fish and marine resources typically fit under this category, and co-management
organization can be viewed as a club that manages the use of the resources. The basic
framework of theory of clubs, however, treats the number of club members as
instantly adjustable variable which may not necessarily be true for the case of
co-management group. As such the theory is modified to incorporate the case where
the membership size is fixed. In sum, the theory provides the possibility of fishery
co-management institution that is both sustainable and successful at the equilibrium,
but the difficulty in reality is how to get to the equilibrium from status quo. If the
club is well formed —with clear-defined and enforceable boundaries on both
geographical area and membership —then the prospect of future benefit and the
assurance of fully appropriating those benefits might provide enough incentive to
fishermen sustaining the co-management regime. Some groups might be more capable
than others in this endeavor, which gives rise to the government involvement at
various degrees.

Chapter III compares fishery co-management schemes across countries. The first
part of this chapter describes the co-management schemes adopted in Korea, Japan,

and other countries including the U.S., New Zealand, and Canada. The second part
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conducts more detailed comparative analysis based primarily on the case studies
documented in Wilson et al. (2003) and Townsend et al. (2008). In doing so we
focused on the type of co-management —based on the categorization by MOMAF
(2001). We considered 36 case studies from 16 different countries ranging from
Europe, North America, Africa, Asia, and Oceania. The challenge was that most of
the case studies included in these volumes had minimal, if any, evaluation of the
co-management groups’performance. Nor did they have data, such as revenue and cost
change, which we can draw conclusion upon. As such, in this chapter we focused on
whether or not the group achieved its management objective(s). Admittedly, this is a
very subjective and crude measure of performance; some groups can be overly
ambitious and labeled as "failed," while less enthusiastic groups might have set an
easily achievable objective and determined as "success." Nonetheless, based on the
information we have at hand this is the best we can do.

Chapter IV explains the methodology to analyze the effects of fishery
co-management on profitability in Korea and describes the preliminary results. Key
question addressed in this chapter is: what is the impact of co-management on
fishermen’s profitability? To answer this question, we conducted phone interviews to
collect data from coastal and maul fisheries across Korea. The fishery group survey
employed a stratified sampling strategy designed to collect data on a sample of 33
group leaders engaged in coastal fisheries, 182 co-management fishermen, and 124
non-co-management fishermen. For the maul fisheries, we conducted a survey to the
group (ochongye) leaders. We employed a stratified sampling strategy designed to
collect data on a sample of 157 group leaders engaged in Maul fisheries. We focused
our sampling frame on the fisheries type for which we can find comparable

non-co-management Maul fishery.



Chapter Il. Theory and Categorization of
Fishery Co-management

1. Introduction: definitions of fishery co-management

The term co-management is used in different ways in different settings. Most
commonly the term is understood as some form of power sharing between the
government — central or local —and groups of local resource users. For example, the
geoduck and horse-clam fishery in British Columbia, Canada, has been "co-managed"
by the local fishers’ group and the government, in the way such that government sets
individual vessel quota (IVQ) and fishers’ group administers it. The degree of
government intervention can vary from mere informative to more involved instructive
roles (MOMAF 2001).

On the other extreme, co-management may be used synonymously with self-
governance, where local resource users cooperate and collectively manage the resource
themselves. The role of government is assumed to be limited, such as providing legal
statute to management organizations. The Japanese and Korean co-management
schemes are closer to this definition.

Another variation of co-management emphasizes the importance of community, as
its economic well-being is tightly related to the performance of fishing industry. Since
everyone in the community is affected by the industry, it follows that everyone should
take part in fishery management including the decision-making process (Charles 2006).
The so-called community- based fishery management sometimes refers to such type,
while in other times the term community is restricted to actual resource users who

happen to be within the same community.
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However it is defined, the essential part of the definition of co-management is
"power sharing" and "partnership" (Jentoft 2003). It is about between the government
and resource users’group, between producers and processors (and any other
stakeholders), and among resource users. In understanding the specific co-management
cases, it is thus important to always take into an account the context into which

co-management is introduced.

2. Literature review on common pool resource

co—management

There are many studies on co-management of common pool resources (CPR).
Early seminal works focused on identifying the factors that determine success (and
failure) of co-management (Baland and Platteau 1996; Ostrom 1990; Wade 1988).
These authors devised a list of factors that facilitate the success of co-managing
institutions, such as small size of user group, homogeneity among group members,
clearly defined boundaries and stationarity of resources, effective enforcement
mechanism including the provision of penalties, and past experience of cooperative
activities (Agrawal 2001).

These arguments are based on the notion that individual resource users have an
incentive to behave myopically and noncooperatively, and as such those individual
incentives and social objectives are misaligned. Therefore, to achieve socially desired
outcomes — such as sustainable resource use —it becomes necessary to force users to
divert their behavior from their individualistic interests. Aforementioned list of factors
for successful CPR co- management can thus be viewed as features that would make

the forceful alignment of individual behavior to social objectives less costly. In fact, it
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is described that those features would lead to "ease/low cost of monitoring resource
users’ behavior" and "ease/low cost of enforcing rules” (Ostrom et al. 2002, p.450).

From a policymaker’s point of view, this approach to the problem is
unsatisfactory. What are the options if the group of resource users in question is large
in size, heterogeneous, and/or the resource they exploit is migratory in nature (e.g.,
pelagic fish)? Is the applicability of CPR co-management as restrictive as these studies
suggest? Anecdotes from fishery co-management cases around the world suggest that
CPR co-management can be successfully applied under a much broader set of
conditions (Cunningham and Bostock 2005; Platteau and Seki 2001; Townsend,
Shotton and Uchida 2008; Wilson, Nielsen and Dengbol 2003; Yamamoto 1995). In
these communities, the number of harvesters involved ranged from fifteen to more
than 100. Heterogeneity in equipment capacity and, more importantly, fishing skills
was prevalent. Some groups harvested migratory species such as pollack. All these
cases suggest that there is more than just a set of group’s characteristics that affect
the degree of success in CPR co-management.

In recent years, the focus on CPR co-management has shifted towards incentives
(Cancino, Uchida and Wilen 2007). The key question in this context is whether the
management institution presents the right set of incentives to individual resource users.
This puts the co-management issue on its head: if we can align the individual
incentives with social objectives, so that forcefully changing individual behavior is no
longer necessary, then the monitoring and enforcement problem will be significantly
reduced. The key to alternating individual incentives in a desirable way is to introduce
a set of "clever'rules: how to allocate the resource use-related responsibilities, costs,
and benefits among members (Uchida and Baba 2008; Uchida and Watanobe 2008).
Another often successful method is to couple resource co-management with proactive

marketing activities to enhance the value of the group’s harvest (Homans and Wilen
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2005; Makino 2008). As we will see in the following section, the existence of
tangible benefit for group members is one of the important factors that make
co-management successful and sustainable.

There were some studies on the fisheries co-management in 2001 and 2003. Such
studies were conducted with the start of a pilot project on the fisheries
co-management by the central government. The study conducted in 2001 defines the
Korean fisheries co-management as a fisheries management system which shares
authority and responsibility from planning to enforcement and monitoring between the
government and fishermen(Ryu et al., 2001, p.403).

The study conducted in 2003 focused on the successful implementation of the
fisheries co-management in Korea. The study defines the Korean fisheries
co-management as a drive in which fishermen voluntarily participate in order to
achieve establishment of sustainable fisheries production, reduction of conflicts among
fishermen, increase in fisheries revenue and development of fishing villages by
carrying out fishing ground management, fish stock management and voluntary

monitoring(Park et al., 2003, p.19).

3. Theory of clubs as basis of co—management
theory

A club is defined as a group of individuals deriving mutual benefits from sharing
a class of public goods characterized by excludability and some rivalry in the form of
congestion. The concept of club goods, as it became to be known afterwards, was
introduced by Buchanan (1965) as a type of goods between private goods (complete

rivalry and costless exclusion) and pure public goods (complete non-rivalry and
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infeasible exclusion). As such, a club was viewed as a private and non-governmental
alternative provider of such "impure"public goods. Club theory has been applied in
various contexts including producer collectives in agricultural economics (Sandler and
Tschirhart 1997).

Fish resources under open access regime can be viewed as impure public goods.
The harvest is subject to rivalry —one cannot harvest the very same fish that was
already harvested by someone else. With open access regime, non-excludability is by
definition. With limited access regime, such as licensing and TURF system,
non-excludability can be subtle. If the number of incumbents is too large — which is
often the case —then non-excludability among the license holders or TURF members
creates incentive structure similar to that of open access, namely race to fish. This
will lead to overexploitation of fish resources and over-investment (capital stuffing),
and dissipation of resource rents. Such characteristics of fisheries imply that theory of

club can be applied in the context of fishery co-management.

1) Basics of club theory

We will first present the basic formation of club theory model and its solutions,
and then discuss its application to fishery co-management. The model assumes
identical individuals, each maximizing her own utility that is derived from consuming
private good (xi) and club good (Q) faced with the budget constraint.

where w,(-) is the utility function that is concave in arguments and twice
differentiable, I is the income and # is the number of members in a club. ¢(-) is the
total cost function, and it is assumed that ¢, > 0 and ¢, > 0. Note that the price of
private numeraire good is normalized to one. Taking the derivative of equation (1)

with respect to two goods yields the first order condition that determines the optimal
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level of club good provision (Q*) given the membership size:
—=—,V1 )

where subscripts denote partial derivatives. Summing both sides over all

individuals results in the following condition:
u
Q
Yi—=cg 2

This is the Samuelson condition for socially optimal provision of public goods.
This reveals that club goods can be supplied optimally if the cost is shared equally
among the members, along with other assumptions made in the model.
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| Figure 2-1| Optimal provision of club goods for given membership size

This partial equilibrium is illustrated graphically in Figure 2-1. The optimum,
indicated by equation (2), occurs where the distance between the total benefit (TB)

and total cost (TC) curves, which is the net benefit, are at maximum. As the number
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of membership increases the TC curve will pivot clockwise around the origin, while
TB curve will shift downward. The result is higher level of equilibrium provision of
club good.

Since here club is assumed to be a voluntary institution, an individual can choose
to join or not to join the club. If an individual i decides to join, then the total
membership size will increase by one. The impact of this marginal change in
membership size n on this individual’s utility function is c,n—c(+), thus associated

first order condition will be:

c, =— (3)

Equation (3) determines the optimal size of a club given some provision level of
club good, namely, the marginal cost increase due to additional member should be
equated to the average cost of providing that amount of club good. This equilibrium
is illustrated in Figure 2-2. As baseline level of club good provision increases both

curves will shift upward, resulting in higher equilibrium membership size.
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|Figure 2-2| Optimal membership size for given provision level of club goods
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For system-wide equilibrium, the two partial equilibria must be satisfied
simultaneously. This is illustrated in Figure 2-3, where the two partial equilibrium
relationships are depicted as positively sloped optimum curves. Note that the relative
positioning of two curves, as well as their shapes, are for illustration purpose only. In
this simple framework of theory of clubs, membership and provision levels must be

chosen simultaneously; neither can be chosen in isolation.

Membership-optimum

& Q

|Figure 2-3| Optimal membership size and provision level of club goods

In conclusion, three criteria for successful provision of club goods are suggested
from the theory. Firstly, membership must be clearly defined. Distinguishing between
a member and non-member is indispensible for club goods. Secondly, the good itself
also needs to be clearly delineated. An example of this is well-defined boundaries
around a national park. These two criteria are necessary to make non-excludable goods
into excludable goods. Lastly, members must be privileged, which means that
becoming a member makes this individual better off than staying out as a
non-member. In another word, the net benefit for a member must be greater than that

of a non-member.
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2) Application of theory to fishery co—management

The application of club theory to fishery co-management is contingent on
whether one can convert fish and marine resources, which can be characterized as
impure public goods, into a class of club goods (Figure 2-4). There are three
necessary conditions to successfully transform open access fish resources into a class
of club goods. Firstly, boundaries of TURF need to be defined in accordance to the
ecology of targeted fish. Secondly, membership must be defined and controlled.
Finally and most importantly, the group needs to be privileged co-management group
necessarily needs to bring higher present value of benefits than status quo to its
members. First two conditions are related to excludability while the other is related to
profitability —or an incentive constraint of forming a co-managing group. They are
also interrelated: whether a group is privileged or not depends on how well the
benefits are made exclusive to its members.

It is also necessary to identify what are the club goods and costs. There could be
various examples for club goods and costs depending on the specific context. At
minimum, however, total benefit must be concave and marginal cost is increasing in
both provision quantity of club good and membership size.

When any tangible equipments and infrastructure are involved as part of
co-management then the application of club theory is straight forward. One example
could be artificial reefs that provide habitat for fish. The benefit of artificial reef is
appropriated by harvesting, and the cost is the actual expenses of providing artificial
reefs. It is plausible to assume that the marginal benefit from artificial reefs is
decreasing with respect to scale and membership size. It is also plausible that total

cost of providing artificial reefs is increasing in scale and membership size.
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| Figure 2-4| Conceptual framework: transforming impure public goods to club goods

Defining the benefits and costs of co-management become more subtle if it only
involves non-tangible efforts, such as effort coordination in aim to increase the fish
stock (or, equally, reduce wasteful catches). One way to think about in this case is to
define fish stock as club good, and so the benefit is derived through harvesting.
Benefit can be increasing but with decreasing rate with respect to fish stock size and
membership size. The costs could be the transaction cost of maintaining the effort
coordination intact. Then intuitively one could assume that the cost will increase if
higher stock level is targeted and more members are involved.

Once the club good in question and its benefit and cost are defined, how can the
theory of club help us conceptualize fishery co-management? The theory provides
number of hints as to how one can make fishery co-management functional. For
instance, if one can make the fish resource excludable then two out of three criteria
are satisfied. There are several ways to achieve this; one is to completely privatize the

resource by means such as individual fishing quotas. Alternatively, one could set a
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territorial user rights (TURF) defined over a certain area of coastal waters and grant it
to a group of fishermen and have them manage collectively. Japanese coastal fisheries
and Maul fisheries in Korea are the latter type.

The theory also points out to the necessity of collecting tolls or membership fee
to recoup the cost of providing the goods. This is also observed in the field some
co-management communities in Wando, Korea, had set a fee for new entrants, and/or
annual fee to cover their costs of management. Similar maintenance fees are also
collected in co-management organization in Japan as well. The importance of ways to
recover the cost of fishery co-management is often neglected in the literature
(Townsend, Shotton and Uchida 2008). Co-managing fisheries is actually a costly
endeavor, and increases as the effort coordination becomes more sophisticated. In
some occasions government subsidizes co-management groups, especially during the

initial stage of promoting the establishment of such groups (i.e., recent Korea).

TB ,
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|Figure 2-5] Increasing the provision of club goods with fixed membership size
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However, such policy could be a double-edged sword since co-managing groups might
become heavily dependent on government subsidies for their survival. Based on the
field observations, financial sustainability is one of the key factors for enduring fishery
co-management, and this means cost recovery and charging membership fees.

While there are connections between the theory’s prescription and field
observations, there are also some differences. The most prominent difference between
the assumptions of the theoretical model and the field is that membership size is not
necessarily a control variable. For example, in many fishing villages along the coast
of Japan and Korea more than 90%, if not all, fishermen who are engaged in the
fishery that is co-managed are member of the co-management organization. Such a
high participation rate could be absolutely voluntary, but based on our fieldwork it is
often not the case. A fisherman might felt obligated to join, or members felt obligated
to make nobody left outside of the loop. In either case, the membership size variable
(n) is not controllable but rather it is fixed (thus making Figure 2-2 irrelevant).

The theory needs to be augmented slightly to incorporate the reality of fixed
membership size. Suppose the club good is the level of fish stock, and so the benefit
is gained by harvesting fish and the cost is those associated with devising, enforcing,
and monitoring efforts. The question is: how can we increase the provision of club
goods (raising fish stock level) without increasing the membership size? There are
fundamentally two ways to achieve this; one is to increase the benefit, and the other
is to reduce the cost (Figure 2-5).

Increasing the harvest volume to raise the benefit is not a sustainable method, but
one could increase the price of harvested fish to increase the revenue. The simplest
example would be implementing a stringent quality control to fetch for price premium.
The case of snow crab fishery in Kyoto, Japan, is a successful case of such effort

(Makino 2008). Other methods can be controlling the landing volume in accordance to
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the demand in the market to avoid flooding the market. Such changes in revenue will
push the total benefit curve upward, as depicted in Figure 2-5 as the movement from
TBO to TB1 curve. Cost reduction is more straightforward. In our particular context,
cost can be reduced simply through the learning process among the members, or more
proactive methods such as implementing a new device that helps monitoring the daily
operations of member fishers. The cost reduction is illustrated in Figure 2-4 as
clockwise pivoting of total cost curve about the origin (TCO to TCI1).

The relationship between the net benefit and the provision level of club goods
when membership size is fixed can also be illustrated in modified Figure 2-3. In
Figure 2-6, instead of the membership-optimum curve we have a horizontal line
atwhere the membership size is fixed. The quantity-optimum curve, which plots the
optimal level of club good quantity for given level of membership size, will shift
outwards when the net benefit increases. This is because if the club good yields a

higher net benefit people would demand more. It is clear from Figure 2-5 that either

Quantity-optimumg Quantity —optimum;

membership size

»
»

0 Q

|Figure 2-6| Optimal provision level of club goods with fixed membership size
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an increase in total benefit or reduction in cost (or both) will increase the net benefit,
which is the driving force of increased provision of club goods (in previous example
this would imply an increase in fish stock). Putting all the pieces together, with an
increase in net benefit the quantity-optimum curve shifts outward resulting in an
increase of club good supply while holding the membership size constant (Figure 2-6).

Thus far we have only discussed about the optimal level of club good provision
given the size of membership. In the context of fishery co-management, this can be
an optimal level of fish stock given the size of co-managing group. What have not
been discussed is whether the optimal level is attainable given the current conditions.
This is an important question because otherwise we should observe all fishery
co-management to be successful with sufficient level of benefit and fish stock. Clearly
that is not the case.

Recall that the theory prescribes the optimal level of fish stock —club good —at
Q* given the current membership size and the benefit generated by the stock.

However, the current level of stock might be at much lower level such as QC (Figure

n, .
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|Figure 2-7| Attainability issue of optimal level of fish stock for given group size
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2-7). By the definition of quantity-optimum curve, any points off this curve are
suboptimal for given level of net benefit. There is a quantity- optimum curve that
would yield the stock level QCas optimum, but the corresponding benefit might not
be enough to justify the conversion of fish stock into club good, i.e., the benefit of
fishery co-management is not sufficient to cover the cost of doing so. The fact that
one cannot arbitrary speed up the process of stock rebuilding adds additional layer of
difficulties. Unlike the more conventional club goods such as highway and parks, fish
stock cannot be "produced"but has to rely on natural process that often takes time.
Hatchery is one option of circumventing this problem but not without high costs.

In sum, the theory provides the possibility of fishery co- management institution
that is both sustainable and successful at the equilibrium, but the difficulty in reality
is how to get to the equilibrium from status quo. If the club is well formed — with
clear-defined and enforceable boundaries on both geographical area and membership —
then the prospect of future benefit and the assurance of fully appropriating those
benefits might provide enough incentive to fishermen sustaining the co-management
regime. Some groups might be more capable than others in this endeavor, which gives

rise to the government involvement at various degrees.

4. Categorization of fishery co-management

There are number of ways to categorize fishery co-management regimes. Ostrom
(1990) provides a list of factors that can be attributed as the determinant of
co-management success, which each item such as membership size and resource
mobility can be used to categorize the co-managing groups. However, in light of the

definition of co-management put forth by Jentoft (2003), i.e., power sharing or
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partnership between the resource users and the government, we will consider the
categorization based on government involvement.

In fact, one of the varying factors in fishery co-management employed around
the globe is the involvement of government, central or local, with the group of
fishers. Government involvement to co-management might be consultative, where the
main decisions are made by the government while inviting fishers to contribute their
opinions during the process. We consider this level of government involvement as
second heaviest after what can be termed as instructive or command-and-control.
Co-management as defined by Jentoft (2003) can be considered as one level less of
government involvement compared to consultative type, termed as cooperative. These
categories and brief descriptions for each are presented in Table 2-1. Government
involvement that is lower than co- management includes advisory and informative,
where resource users have the main role in making the decisions. With government
involvement down to this level, we can term these regimes as self-governance.

How does this categorization relate to the results obtained from the theory of
club? One way to look at it is the correlation between the level of government
involvement and the degree of difficulties in converting fish stock into a class of club
goods. For example, consider the mobility of targeted fish species. It is intuitive that
sedentary species are better fit to co-management than migratory species (e.g., Ostrom
et al. 2002), since the benefits of co-management is confined within a small area that
can be easily appropriated by the local user group. In such case, self-governance by
local fishers with government role as informant is feasible as it meets the criteria of
being a club good without much trouble. However, if the targeted species is migratory
and thus multiple groups of fishers in different locations are involved, self-governance
becomes increasingly difficult. Since the benefit of one group’s management effort can

spill over to neighboring groups, unless all groups coordinate in management there is
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no feasible self-governance regime. As such, the role of government increases at
minimum to cooperative role, and in some cases up to consultative role.

Another connection between the theory and the proposed categorization is related
to the attainability issue raised in previous section. Recall the situation depicted in
Figure 2-7, where status quo is far off from the optimal equilibrium given the current
size of membership. Unless the group is willing to cut down the membership size, the
group will face difficulties convincing its members to sustain the regime while waiting
for the fish stock to increase. As such, the government might opt to get heavily
involved during the group’s initial phase to initiate the formation of co-managing
group and/or make sure that the group does not fall apart. As the stock level rises

and co-management regime becomes more feasible, government can begin to reduce

| Table 2-1| Categories of fishery management regimes

Government involvement Descriptions

Conventional government regulation where no
inputs are made from fishers in decision making
process.

Instructive or
Command-and-control

Fishers’ inputs are incorporated in the decision
Consultative making process, but the ultimate decisions are
made by the government

Government
management
! .
C : Equal power sharing between the government
ooperative . . :
Co-management | and fishers in decision making process.
Self-governance
Advisor Fishers make the decisions, and the government
Y gives advice to fishers in the process.
Fishers take full responsibility in managing the
Informative resource, and government provides information

when asked.

Source: MOMAF 2001
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its involvement by transferring much of its management responsibilities to the group.
Cases from Canada coincide fairly well with this description: Department of Fish and
Ocean (DFO) often initiated the formation of co-management but eventually faded

away from daily management operations (see Chapter III).



Chapter lll. Comparative Study of Fishery
Co-management in Real World

1. Fishery co-management in Korea

1) Background of fishery co—management in Korea

(1) Historical background and introduction

Fishery co-management can vary its form according to the level of power sharing
between the government and groups of local fishermen. Korean fishery co-management
is more towards informative self-governance regime since the term "Jayul Gwanry
Fishery" means self-regulated fisheries.

The Korean fishery co-management, "Jayul Gwanry Fishery", was created since
the government's various fisheries management tools had not been successful and
caused various problems as follows. First, the existing license and permit system did
not solve the problems of so called 'race-to-fish" and stock depletion. Second,
profitability of fisheries declined due to the vicious circle of excessive competition,
stock depletion, and capital stuffing. Third, illegal fishing persisted and aggravated the
stock depletion regardless of costly monitoring and enforcement. Fourth, fishing
grounds in Maul fishery were not used in cooperative manners and caused conflicts
between fishermen using the fishing grounds. Fifth, fishermen became prone to rely
on the government's subsidy or policies favorable to fishermen. Sixth, due to market
liberalization and increased seafood imports from other countries, there was little

increase in fish prices, which led to low profitability in fisheries.
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Under the situation described above, there was a growing need for voluntary
self-regulated fisheries which can replace the government's command-and-control type
fisheries. Therefore, Fishery Development Planning Team proposed the introduction of
self-regulated fisheries in 2001 and the implementation plan for the pilot program of

"Jayul Gwanry Fishery" was made at that time.

(2) Policy goal and implementation plans

Policy goals of Korean fishery co-management are to spread the fishery
co-management regime and settle down the regime as a basic management frame in
Korean fisheries. The government induced the spread of the fishery co-management
and made plans to have the co-management implemented in 1,000 areas by 2011 and
in all fishing villages after 2012.

In order to achieve the goals above, the government set up a stepwise plan of
expanding the fishery co-management in Korea. Figure 3-1 shows the stages of the
expansion plan.

At the introduction stage, pilot programs are carried out and supports are
provided as an incentive to cooperative communities to the fishery co-management in
order to enhance fishermen's voluntary participation. At the expansion stage, fishery
co-management is expanded to a Capture fishery and large-scale area communities
andthe government provides active support for enhancing co-management group
leaders' leadership.

Finally, at the settlement stage, the fishery co-management is expanded to all
fishing village communities in Korea and settles down their cooperative management

system in their communities.
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® Implementation of pilot programs
® Expansion of awareness
® Support for cooperative communities :
63 communities (2001) = 579 communities (2007)

® Expansion of active involvement

® Expansion to large-scale area communities
® Active leadership training for community
leaders : 308 communities (2005) = 900
communities (2010)

u Settlement in all fishing Communities
® [ncreased cooperation among communities
u Settlement of voluntary co-management
1,000 communities (2011) =
all communities (2012~ )

| Figure 3-1| Expansion of Korean fishery co-management

(3) Implementation directions

Korean fishery co-management is developing as a new fishing community
movement aiming at sustainable fisheries and revitalization of fishing communities
through voluntary self-regulation and cooperation. Since Korean fishery co-management
focuses on voluntary self-regulations, it is important to induce collaborative efforts
between the government and fishermen getting out of the government's command-
and-control and fishermen's blind dependence on the government.

Implementation directions of Korean fishery co-management are as follows : first,
enhancement of responsibility and authority in managing fishing grounds, stocks and
harvest ; second, administrative, financial and technical supports to provide better
environments for introducing co-management activities ; third, expansion to the
national scale on a series of stages after the revision of pilot program. The directions
and activities of Korean fishery co-management are divided into four categories as in

Table 3-1.
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|Table 3-1| Directions of Korean fishery co-management

Category Directions Activities
-Improvement of . e .
L . placing artificial reefs and sea grass, cleaning of
Fishing fishing grounds . .
. . . fishing grounds, removal of abandoned fishing
grounds -Protection of juvenile . . .
. nets and fishing gear, extermination of vermin
Management fish and spawning
such as starfish
areas
limit on the number of fishing gear such as
Stock -Restoration of fish limiting the number of traps, increase in mesh
stocks to a sustainable | size, seasonal closure, size limit, harvest rotation
Management . . . - . . .
yield level in fishing grounds, limit on landings including
TAC, banning on fishing gear type, stocking fry
-Cost reduction joint production, joint sales, developing local
Production -Production amount specialty brand, establishing on/off-line sales
Management control network, promoting tourism around fishing
-Collaborative sales villages
-Bridging income gap o . . . .
o i monitoring of illegal fishing, solving disputes
Monitoring and | among fishermen .
. L among fishermen, education and enforcement of
Regulations -Removing illegal .
. self-regulations
fishing

Source: MIFAFF, Fishery co-management guideline, 2007
2) Implementation process and organizations

(1) Implementation system

The implementation system of Korean fishery co-management is shown in Figure
3-2.

First, fishery co-management communities(FCCs) form an own co-management
committee and make co-management regulations. After that, they make program plans
and community members implement the co-management program according to the

proposed plan. In order to implement the fishery co-management program smoothly,
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Implementation Support Council (ISC) and Regional Committees are created and
provide administrative, financial support and consultations for the co-management
communities.

MIFAFF (Ministry for Food, Agriculture, Forestry and Fisheries) is in charge of
fishery co-management program, establishes a master plan and provide administrative
and financial supports. In addition, MIFAFF revises laws and regulations related to the
fishery co-management, run consultation meetings and select excellent co-management
communities to give praise and reward for the communities. NFRDI (National
Fisheries Research and Development Institute) carries out researches on target species
and provides consultations to the FCCs. Local Fisheries Offices (FOs) have fisheries
extension officers and provides technical guide to fishermen. Fisheries extension
officers carry out education and promotion of fishery co-management, evaluate the
co-management activities and provide consultations for Regional Committees. Regional
governments run Regional Committees, provide administrative and financial supports

for the FCCs. KFA (Korea Fisheries Association) is responsible for collecting data,

Fisheries
Co-management
Communities

Regional Committees

(Local government — SImp lerntlegtatioql
g ’ upport Counci
Fisheries Office, (MIFAFF, NFEC, KFA,

fisheries coops,

NFRDI, Academia)
research center)

|Figure 3-2| Fishery co-management system in Korea
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education, promotion, evaluation, research, and mediation of disputes. NFFC (National
Federation of Fisheries Cooperatives) hosts a fishery co-management national
convention and carries out education and promotion.

Implementation process of fishery co-management is as follows: a) fishing
communities form their own fishery co-management committee b) the committees
make co-management regulations; c) fishing communities submit application forms and
their regulations go through review process; d) fisheries extension officers in charge
are decided; e) communities implement fishery co-management activities.

A fishery co-management committee is composed of a chairman and
representatives of member fishermen. It makes the co-management regulations which
contain membership, rights and responsibilities, fisheries management regulations such
as mesh size, seasonal closure, and banned fishing gear, and penalties. These
regulations should go though member fishermen's approval process.

Fishery co-management committees submit an application form to the local
government in order to give notice of joining the co-management. The local
government reviews the form and submit sit to the upper level regional government
and Regional Committees which approve the application and give notice of the
approval to related organizations such as MIFAFF, Fisheries Offices, local
governments and fisheries coops.

After FCCs get the approval from the Regional Committees, they record their

co-management activities and submit to Fisheries Offices to get evaluation.

(2) Supporting committees

There are four co-management related supporting committees to help the fishery

co-management program make successful progress. These are Regional Committees,
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Coordination Committee and Evaluation Committee, Community Leaders' Committee.
The Coordination Committee and Evaluation Committee, Community Leaders'
Committee belongs to the Implementation Support Council. The above four
committees provide consultation, evaluation and education for successful settlement of

fishery co-management in Korea.

(D Regional Committee

Regional Committees are organized in metropolitan cities and provinces, and the
director of fisheries bureau becomes the chair of the committee. The committee is
composed of the members such as directors of fisheries bureau and department of the
regional government, directors from local government fisheries department (3~4),
fisheries department chairs from Fisheries Offices (2~3), fishing community leaders
(3~4), researchers, heads of local fisheries coops (3~4). The members of the
committee do not exceed 20 people. A Regional Committee's roles are as follows:
approval of fishery co-management communities, review of self-regulations, evaluation

of co-management activities, selection of excellent communities, etc.

@ Coordination Committee
A Coordination Committee is located in KFA which has a committee chair and
the secretariat. It is composed of less than 20 members such as KFA agents,
fishermen's representatives and experts from universities, research centers, fishing
industries and the government. It plays a key role in coordinating dispute resolutions

among fishermen, fisheries and areas.

® Evaluation Committee
An Evaluation Committee is organized in MIFAFF. KFA works as a secretariat

of the Evaluation Committee collecting evaluation results from related organizations.
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This committee rates the ranking of communities participating in the fishery

co-management program.

@ Community Leaders' Committee
Community Leaders' Committees are divided in two committees; regional level
committees and a national level committee. These committees gather more than once a
year and exchange useful information and function as a bridge between the

government and participating communities.

(3) Fishery co—management communities (FCCs)

It is necessary to have fishermen's voluntary and active participation in order to
realize successful fishery co-management in Korea. Fishery co-management
communities (FCCs) are the organizations which are organized by fishermen
participating in the fishery co-management program. FCCs are categorized into 5
fisheries such as (1) Maul fishery, (2) capture fishery, (3) aquaculture, (4) combined
fishery (Maul fishery + capture fishery), and (5) inland fishery.

In order to satisfy necessary conditions to organize FCCs, their activities should
be carried out in public waters, not private waters. FCCs which focus on Maul
fishery, Capture fishery using fishing vessels, aquaculture and inland fishery have at
least 10 members and FCCs which are involved in combined fishery have at least 15
members.

FCCs are organized by local fisheries coops, fishing village communities
"ochongye," fishing villages, fishing vessel owners' associations or the combination of
these groups. Qualifications for being a member of FCCs are as follows; a member of
ochongye for Maul fishery communities, licensed fishermen for capture fishery

communities or aquaculture communities. However, hired employees are not qualified
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for being a FCC's member.

For the promotion of fishery co-management in Korea, the government selects
and supports FCCs which show excellent performance. The evaluations are carried out
by Fisheries Offices, Regional Committees and Community Leaders' Committees. The
Evaluation Committee collects the evaluation results and carries out inspection for
more accurate evaluation. After rating the communities, various incentives such as
subsidy and overseas education are provided to communities with excellent

co—management performances.

3) Expansion of fishery co—management in Korea

(1) Increased participation of communities

Korean fishery co-management started in 2001 and is now in an expansion stage.
The fishery co-management is expanding to a national scale after various efforts from
fishermen and the government. The participating communities were 63 communities in
2001, 122 communities in 2003 and 579 communities in 2007. The categories of

fishery co-management expanded from the Maul fishery focusing on sedentary species

|Table 3-2| Transition of fishery co-management communities

Category 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Communities 63 79 122 174 308 445 579
Maul fishery 32 35 61 92 159 233 294
Aquaculture 11 12 15 22 46 70 72
Capture fishery 8 19 29 34 52 71 102
Combined fishery 12 13 17 26 43 62 94
Inland fishery - - - - 8 9 17
Member fishermen 5,107 | 6,575 | 10,765 | 15,469 | 24,805 | 33,921 | 44,061
Average member fishermen 81 83 88 89 81 76 76

Source: MIFAFF Homepage, Fisheries statistics(http://www.maf.go.kr/index.jsp)
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to a capture fishery and a combined fishery.
Table 3-3 shows the regional distribution of fishery co-managementcommunities
in Korea in 2007. Jeonnam has 184 co-management communities and is followed by

Gyeongnam (76) and Gyeongbuk (69).

|Table 3-3| Regional distribution of FCCs

Year 2001 2002 2003 2004 2005 2006 2007
Total 63 79 122 174 308 445 579
Busan 1 2 4 5 5 10 15
Incheon 6 6 7 9 14 16 29
Ulsan 1 2 3 5 10 13 15
Gyeonggi 2 2 3 6 11 15 19
Gangwon 7 9 15 16 21 28 39
Chungcheong 4 5 6 13 32 51 56
Jeonbuk 5 7 9 10 25 27 38
Jeonnam 20 25 38 53 99 147 184
Gyeonbuk 7 8 15 23 37 47 69
Gyeongnam 8 10 16 19 33 60 76
Jeju 2 3 6 15 21 31 39

Note : There were 31 large-scale area communities in 2007(Busan 1, Incheon 3, Mokpo 5,
Donghae 4, Yeosu 5, Masan 3, Daesan 4, etc)
Source : MIFAFF, Plans for fishery co-management in 2008

(2) Financial support

The Implementation Support Council (ISC) and Regional Committee were
established in 2003 in order to support co-management communities' activities, In
2005, the Community Leaders' Committee and the Coordination Committee were
established under the ISC to represent member fishermen and to arbitrate disputes
among fishermen. In 2005, the Evaluation Committee was established under the ISC

to evaluate co-management communities' activities.
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The government has provided financial support for co-management communities
with excellent performances in order to induce fishermen's active participation. In
2002, the government provided 10 billion Won to 48 communities which were 76.2%
of all communities in that year. As the number of participating co-management
communities has increased, the ratio of communities receiving financial support has
decreased. In 2007 11.8 billion was provided to 90 communities and recipient ratio
was 20.2 percent. The financial support is composed of 50% of national fund, 40% of
regional fund and 10% of matching fund from the recipient co-management
communities.

Since 2006, the evaluation of communities' co-management activities has been
intensified to achieve more transparent evaluation and induce more active participation
of communities. In 2007, the evaluation system was revised to increase the fairness

and objectiveness of the evaluation according to 5 categories of fisheries.

|Table 3-4]| Financial support for fishery co-management communities

Total | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

Communities 388 48 58 72 60 60 90

Financial aid (100 million Won) 611 100 98 110 89 96 118

Source: MIFAFF, Plans for fishery co-management in 2008

4) Accomplishments and future directions

(1) Accomplishments

(D Awareness improvement: One of the accomplishments of introducing fishery
co-management in Korea is that fishermen try to foster fisheries resources voluntarily

and react actively against illegal fishing behaviors. Many communities implement more
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strict management regulations than fisheries related laws and carry out voluntary
monitoring of illegal fishing. According to the survey results, the 81% of participating
fishermen agree that the fishery co-management program has improved fishermen's
awareness of sustainable fishery and prevention of illegal fishing.

@) Increased fisheries income: Fisheries income has increased as the results of
introducing fishery co-management. This is because of increased landings due to the
increased fish stocks and increased fish price due to harvesting bigger size and joint

sales, etc.

|Table 3-5| Income change after adopting fishery co-management

Average household income

(million Won)
Cases Main activities

%
Before | After
change

limit on the number of traps
50 ('05)|65 ('06)| 30% | and mesh size, removal of
abandoned traps

Coastal trap fishery in Mokpo
(Capture fishery)

Maul fishery in Pohang Janggilri

1 1 0 M M M M M
(Maul fishery) 2 ('01) |10 ('06)| 400% | increased size limit, stocking

Coastal composite fishery in increased size limit and
Boryong Muchangpo 18 ('03)62 ('06)| 240% | mesh size, stocking,
(Combined fishery) experiential tourism

Source: MIFAFF, Plans for fishery co-management in 2008

In addition, fishermen have other income sources than fishing such as recreational
fishing and experiential tourism around fishing villages. Table 3-5 shows the income
increase after the adoption of fishery co-management.

In a case of coastal trap fishery in Mokpo, average fishery household income
increased by 30% from 50 million Won to 65 million Won after carrying out mesh

size regulation and removing abandoned traps in the fishing grounds. In a case of
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coastal composite fishery in Boryong, average household income increased by 240%

from 18 million Won to 62 million Won.

(2) Future directions

(D Conversion from quantitative to qualitative expansion: There have been a lot
of accomplishments after adopting fishery co-management such as reduced competition
among fishermen and increased awareness of sustainable fisheries. However, most of
the fishery co-management communities are involved in Maul fishery and Aquaculture.

Still less participation is made in the capture fishery and the combined fishery.

70% - -
7 66% | 67% 68% 63%

50%

\

30% -
34% 1% 30% e M

20%

2004 05 06 07

m | Maul fishery-Aquaculture m | Capture-Combined fishery

Source : MIFAFF, Plans for fishery co-management in 2008
|Figure 3-3| Participation rate by fishery

As in Figure 3-3, 63% of all co-management communities participate in Maul
and Aquaculture fishery and the rest take part in capture fishery and combined fishery.

According to the evaluation results conducted by MIFAFF regional offices, only
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53% of all co-management communities exceeded 500 points out of 1,000 points.
These results show that more than half of the communities carry out passive
co-management activities. Therefore, it is time to convert the Korean fishery
co-management from the quantitative expansion to the qualitative expansion.

@ Lack in education and promotion program: In order to induce more
participation in an active fishery co-management, chances of overseas learning are
given to community leaders showing excellent leadership. However, these overseas
learning lack in educational programs such as visiting successful co-management
communities and sharing the success factors. In addition, relevant agencies (local
governments, fisheries coops, Fisheries Offices) sometimes show passive participation
because of their overloaded works and lack of staff.

(3 Lack in activities of the Coordination Committee: Disputes among fishermen
are very difficult to solve because of their complex interests and differences of
fisheries and local areas. For example, there were 9 dispute cases in 2007 and only 3
cases were solved. In 5 cases out of the 9 cases, there were only field investigation
and no coordination meeting. According to the result from the audit by Board of
Audit and Inspection of Korea, it is desirable to resolve the disputes within local
areas(communities) by the local government within the area which has more local
information. Therefore, it is desirable to appoint experts who have broad local
information in order to coordinate fishing dispute resolutions. In addition, the Korean
fishery co-management program needs to establish a network of those local experts.

(4) Establishment of sustainable management system: Korean fishery
co-management lacks in sustainable management system for co-management
communities. Even though fishing communities are approved as co-management
communities, there was not enough monitoring on those communities, which caused

difficulties in evaluating the communities and providing suitable guide to them. Under
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current situations, it is desirable for the Fisheries Offices to play a key role in
collecting data, monitoring and analyzing the effects of carrying out the

co-management in fisheries.

2. Fishery co—-management in Japan

1) Fishery cooperative associations and fishing rights

Japanese coastal fisheries management is often characterized with regard to two
distinctive institutions, namely Fishery Cooperative Associations (FCAs) and fishing
rights that is much analogous to TURF. The historical evolution of these institutions
and their administrative structures are well documented in the literature (e.g., Asada et
al. 1983; Makino and Matsuda 2005; Ruddle 1987; Yamamoto 1995). However, there
seems to be an overemphasis on the uniqueness of the historical background of these
institutions. This often has led to a conclusion that Japanese success in fishery
co-management is due mainly to their historical tradition (e.g., Hanna 2003), thereby
implying little relevance for regions that do not have such tradition. We argue
otherwise.

The key is to understand the role of FCA and TURF in the context of theory of
clubs. TURF is defined and protected by law, thus geographical boundary is clearly
set. Since the law prohibits commercial fishing within TURF unless a fisher is a
member of an FCA that administers the TURF, membership boundary is also clearly
defined.

FCA and TURF also effectively control the in-flow of new members. In theory
of clubs, exclusion method to control membership is achieved by setting a toll, or

user fee, such that optimal size of membership would be achieved. In the context of
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fishery co-management, as discussed above and certainly in the case of Japan, it is a
premise that all fishermen involved in the fishery (to be managed) are to be members
of the co-managing group. The focus, therefore, is on how to prevent the inflow of
new members in the future, particularly when the management succeeds and the
fishery becomes profitable. If a group is successful so that profitability improves, then
this would attract new members, which would lower the share of benefits to everyone
and could undermine the co-management itself. Moreover, if the incumbent fishermen
cannot be assured that they can fully appropriate the benefits from their own
collective action then they may not form a group altogether. This is referred as the
"new member problem", arguing that uncontrolled inflow of new members will
undermine the stability of co-management groups (Pintassilgo and Duarte 2000).

The exclusion method by means of FCA and TURF is a subtle one. The
eligibility condition to become an FCA member is defined in Fishery Cooperative
Law, but they are not that difficult to fulfill: an individual member must be a local
resident who operates or engages in fishing during a year for more than certain days
between 90 and 120 days. At first glance, these eligibility conditions seem to have
nothing to do with new membership control; in fact the Fishery Cooperative Law
prohibits FCAs from refusing an entrant’s request that meets eligibility conditions
without legitimate reasons, or to impose more stringent conditions than those applied
to current members. The essence of FCA’s membership control, therefore, is to
prevent an outsider from freely gaining eligibility. Recall that non-FCA members are

not allowed to fish for commercial purposes within the TURF that FCA administers.!)

1) One might argue that the newcomer can start fishing outside of fishing rights area. There are
two reasons why this is less likely to happen; one is that most fisheries practiced outside of
fishing rights area are regulated by the license system and the priority of granting a license
is given to currently active fishermen, or an FCA member. Another reason is that startup
cost for off-shore fishing is much higher than coastal fishing, and high-valued fish species
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The only legitimate way to accumulate fishing days is to get hired as a crew by
FCA-member fishermen. But if the consensus is built among the member-fishermen
that there are enough members in their fishery then no one will hire a new crew.
Since hiring decisions are solely up to the fishermen, in this way the incumbents are
able to effectively exclude new members by not allowing them to become eligible.?)

One might argue that above mechanism could control against new additional
members but not against a new member who is replacing an incumbent, i.e., the
transfer of membership. The Law and corresponding FCA Articles state that if a
non-member seeks to obtain a transfer of membership the same eligibility conditions
will be applied. Even if the transfer is an inheritance to a family successor, approval
from FCA is necessary. Such restrictive control on membership transfer by an FCA is
possible because, unlike legal property rights, membership is simply a status granted
by the FCA. It is also worth noting that fishing rights, which are legal property rights,
are not granted to individual fishermen but only to FCAs.

In sum, FCAs and TURFs as institutions are indeed unique and have evolved
through their long history. For these reasons, they may not be readily replicable in
other regions. However, when one focuses on the functions that these institutions
provide it is clear that they are general and consistent with the framework of theory
of clubs. For successful co-management, well- defined boundaries and membership
control (exclusion method) are necessary, and it so happens that Japanese coastal

fishermen chose FCAs and TURFs to meet these conditions. Different institutional

are more in coastal than off-shore water. Thus, it is less likely that entering the off-shore
fisheries would payoff.

2) This eligibility condition is strictly applied even when an FCA is looking for new members
to join. Due to the lack of successors of aging current fishermen, some FCAs are trying to
bring urban people to become fishermen. They would first hire them as crew member for
about a year, not only to ascertain their will of becoming a lifetime fisherman but also to
clear the eligibility condition to join the FCA.
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arrangements may well be appropriate in other parts of the world, and they will be

equally effective as long as necessary conditions are delivered.

2) Fisheries management organizations

Co-management of coastal fisheries is carried out by Fishery Management
Organization (FMOs), typically an affiliate of one or more FCAs. An FMO is defined
by the Fishery Census as "a group of multiple fishing units which share the same
fishing ground and/or operate under the same fishery performing fishery resource
and/or harvest management according to mutually agreed rules"(MAFF 2001). Japan
has implemented FMO-based co-management of its coastal fisheries as national policy
since early 1980s, but many FMOs were established prior to that year. Therefore, it
was not the case that the government imposed the co-management regimes to its
fisheries, but rather it codified a de facto regime that was already in place. The

expansion of FMOs reflects this policy change (Table 3-6).

|Table 3-6| Total number of FMOs (1962~2003)

Year Old definition of FMOs New definition of FMOs
1962 508 -

1967 670 -

1972 811 -

1977 970 -

1982 1,128 -

1988 1,339 -

1993 1,524 1,133

1998 1,734 1,312

2003 - 1,608

Source: Uchida and Makino 2008
Note: New definition only includes formal FMOs, i.e., those whose rules are documented. Old
definition includes both formal and informal FMOs
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|Table 3-7| Number of FMOs by the type of self-imposed measures adopted as of 2003

Regulation type Number of FMOs %
Resource management 1,361 84.6
Stock assessment 527 32.8
TAC establishment 4717 30.0
Stock assessment + TAC 254 15.8
Hatchery 1,067 66.4
Other 112 7.0
Fishing ground management 1,472 91.5
Protection 627 39.0
Enhancement 433 26.9
Usage rule 1,168 72.6
Monitoring 885 55.0
Other 19 1.2
Fishing effort control 1544 96.0
Fishing season 1,026 63.8
Fishing method 668 41.5
Number of vessels 278 17.3
Vessel and engine size 158 9.8
Fishing gear 796 49.5
Days at sea 715 445
Fishing hours 1,007 62.6
Number of crew 265 16.5
Harvest (species’ size) 855 53.2
Harvest (landing volume) 452 28.1
Other 59 3.7
Total number of FMOs in 2003 1,608 100

Source: MAFF 2006
Note: An FMO can adopt various combinations of management measures

There are many types of self-imposed measures that an FMO can employ. The
fishery census categorizes these measures into resource management, fishing ground
management, and fishing effort control (Table 3-7). Most FMOs have rules adopted
from each of the three categories. However, it is interesting to observe that, for each

category, certain specific measures within a category are more popular than the others,
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which in turn indicate the top priority issues from fishers’perspective and their choice
of solutions. For example, one can deduce from Table 4 that congestions at prime
fishing grounds is one of the top issues, and as a solution many FMOs adopted
various rules specifying how to use grounds in a orderly manner. One example of
such usage rules is the rotation system, where fishers are divided into several groups
and rotate multiple fishing grounds on a fishing-day basis, such as those employed by
the walleye pollack fishery in Hokkaido (Uchida and Watanobe 2008).

An FMO typically adopts combinations of management measures listed in Table
3-Some FMOs simply set limits to fishing effort (such as days-at-sea or vessel size),
while others adopt a sophisticated fishing effort coordination measure as if the group
is behaving as a sole resource owner. For example, the small pink shrimp fishery in
Shizuoka prefecture established a committee that makes decisions on fishing operations
and fishing coordination in a centralized manner. The walleye pollack fishery in
Hokkaido prefecture also has such committee and has developed a complex fishing
ground rotation scheme for spatial coordination of fishing effort. Season closures and
setting marine protected areas to protect both spawners and juvenile are becoming

common measure.

3) Pooling arrangement

One of the unique institutional rules employed by about 20% plus FMOs is
called the pooling arrangement. This involves proceeds sharing, where typically
landing revenues are pooled among the group members at once and then are
distributed back according to some rules to each member. The distributional rule can
be uniform or weighted in some fashion. Pooling arrangement is a double-edged

sword: on one hand it aligns individual profit-maximizing incentives to that of group’s
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objective, because in order to maximize one’s share it is necessary to maximize the
total group revenue. However, on the other hand a fisherman can shirk and free-ride
on other’s fishing effort since some of their catch will be shared and distributed to
him. Economic theory predicted that such arrangement cannot endure due to moral
hazard behavior. In practice, however, not only it survived but also became some of
the successful cases (Uchida and Baba 2008; Uchida and Watanobe 2008).

An important aspect of pooling arrangement is that it functions as a supporting
system for fishing effort coordination, such as fishing ground rotation and assignment
(Platteau and Seki 2001). To see this, consider fishing ground assignment in order to
avoid congestion. In this form of fishing effort coordination, each member-fisher is
told exactly where to go and fish in any given fishing day. The assigned ground may
be a highly productive one (so-called hot-spots) or it may not be. If each fisherman
gets what he caught, those who were not sent to hot-spots will be left unhappy, and
may begin to violate the rules or leave the group. Pooling arrangement solves this
discrepancy problem by transferring revenue from those who went to hot-spots to

those who did not, thereby keeps everyone to adhere to effort coordination rules.

4) Marketing and other output—market activities

The third condition for successful co-management suggested by the theory of
clubs was that the members must be privileged after becoming as a member. FCAs
and TURFs are not geared toward achieving these goals, but marketing and other
price enhancing output market activities engaged by FMOs are precisely doing that.
Since cost reductions take a while to make necessary adjustments required, tangible
benefits of co-management from output markets are an important factor, just as it is

the case in fisheries managed under ITQs (Homans and Wilen 2005).
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One of such marketing activities that are very popular recently is developing a
private brand. Examples include pollack roe from Hokkaido (Uchida and Watanobe
2008) and snow crabs from Kyoto (Makino 2008). With rigorous quality control, these
groups are aiming to differentiate their products from generic ones from other paces in
hope to receive some premiums in the markets. Other activities include direct sales of
fresh and processed fish products. Mostly aimed for tourists and local buyers, direct
sales aim to eliminate the middlemen thereby increasing the profit margin. Not all
attempts were successful, but those that did succeed are also continuing with fishery
co-management efforts.

An important point to remember regarding the marketing activity is that there is
no silver-bullet answer. This is a conclusion from econometric analysis conducted for
the effects of marketing activities in fishery revenue. FMOs engaged in anymarketing
activities had higher revenue than those that did not, and the trend was stronger for
FMOs with pooling arrangement and effort coordination. However, when specific
contents of marketing were analyzed none showed statistical significance. Such result
led us to conclude that while marketing in general is beneficial in increasing revenue,
but specifically which activity is most effective can only be answered on a
case-by-case basis. Also, the fact that statistical correlation was stronger in groups
with pooling arrangement and effort coordination implies effective marketing activities

are those that are well-coordinated, which is an intuitive result (Uchida 2007).

3. Fishery co-management in other countries

1) United States

The U.S. fishery management can be characterized in two types: government
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command-and- control and through producer’s cooperatives. The example of former is
summer flounder (fluke) and rock fish fisheries in northern Atlantic coast, where
vessels are regulated in terms of days at sea, daily landing limits, and over-arching
total allowable catch (TAC) limits. Inefficiencies due to government direct regulations
are evident in many cases —such as shorter season length, regulatory discards, and
capita stuffing —but ITQs and TURF-like system is inherently difficult to implement
in the U.S. because the ocean is considered as public asset, and that every Americans
have equal rights to access and benefit from it.

Producer’s cooperatives have garnered attention as an alternative to government
direct regulation partly in response to the government’s reluctance to implement ITQs.
Another reason is that such cooperatives are granted limited exemption from antitrust
law. Some of the first cooperatives were established in Alaska, the most
fishery-dependent state in the U.S. However, these cooperatives should not be
confused with more traditional cooperatives: they are usually single-purpose fishery
management organization (Townsend et al. 2008).

Some cooperatives in the U.S. are unique in the sense that the scheme involves
not only the fishers but also the processors, as was the case for Pacific Whiting
Cooperative and Alaskan Pollack Cooperative (Matulich et al. 2001). Because
processors who own processing plants onshore relied on the supply from fishers in
order to maintain minimum operations, they feared of being exploited by the group of
fishers forming a cooperative. In the end, various rules were put into place regarding
to whom a fisher can sell his catch to; for example, 80% of catch must be supplied
to designated processor while the remaining 20% can be sold to anyone with the best
offering price. The cooperatives negotiated with local authorities and achieved to
obtain essentially an individual transferable quota, where "individual" is not defined as

single fisher or vessel but as a set of vessels and processors (either onshore plants or
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processing fleets).

For both Pacific whiting and Alaskan pollack cooperatives, most of the benefit of
co- management came from greater value of their landing due to slower fishing under
individual quota. For example, the product recovery rate increased from 17% to 24%
in Pacific whiting fishery, and from 19% to 30% in Alaskan pollack fishery. Tangible
benefits from output market are the key factors that maintain these cooperatives until
today.

On the east coast of the U.S. changes are occurring in fishery management.
Groups of fishermen are demanding a share of overall state TAC during a season, and
asking the authority to let them manage how to utilize that share of TAC themselves.
Simply put, they are demanding to be exempt from daily catch limit and days at sea
limits, and let them catch whenever and however they find most efficient within their
share of the TAC. Such management regime is called "sector allocation." Two such
"sectors" exist in Massachusetts —Cape Cod Fixed Gear Sector and Cape Cod
Commercial Hook Fishermen’s Association —and another one, Rhode Island
Commercial Fishermen’s Association who mainly harvests fluke is now being

evaluated and going through the approval process.

2) New Zealand

While New Zealand is well known for its implementation and success of
individual transferable quota system, it has also made significant steps toward
devolution of management responsibilities to fishing industry. For example, when
southern scallop fishery collapsed due to overharvesting in the late 1970s, New
Zealand government launched resource enhancement program and limited entry to

commercial fishery. Soon afterwards the government began to shift the costs of the
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enhancement program to the industry, the main beneficiary of the program. After the
introduction of ITQ system, the responsibility of enhancement program was devolved
to the commercial fishers, who eventually expanded their management functions to
include harvest rules, water quality control, recreational fishing rules, and research.
These fishers —the quota owners —got together to establish Challenger Scallop
Enhancement Company in 1993 as a vehicle to collectively exercise the management
and enhancement activities (Mincher 2008).

The Challenger case is regarded as successful in the sense that high level of
agreement among the stakeholders was reached and that resource stock has been
increasing until 2001 (Arbuckle 2000). It served as a model for similar organizations
that followed, however the stock abundance has been in decline between 2001~2006
likely due to the impacts from environmental changes. Nonetheless, the support for the
Challenger Company from the quota owners remains strong.

The case of Challenger Company can be viewed as well-coordinated joint effort
of the industry and the government in managing the fishery. Experts summarized the
success factor of Challenger case as (i) flexibility over prescription, (ii)
empowerment over coercion, and (iii) accountability over control (Arbuckle 2000). It
is a good example of co-management between the government and commercial fishers
that functioned well.

There are similar institutions in other fisheries in New Zealand. Well-known
cases include deep water trawl fisheries mainly targeting orange roughy, which have
been co-managed by the Orange Roughy Management Company Ltd and the Ministry
of Fisheries (Gallagher 2008). In the context of more local community-base
co-management, rock lobster fishery presents an example of how localized fisheries
are managed in cooperation with the government (Yandle 2008).

New Zealand’s co-management cases exhibit strong coordination efforts between
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the resource users (fishers) and the government. The devolution of management
responsibilities was promoted hand in hand with the introduction of quota management
system, or ITQs. In other words, better definition of property rights over the resource
via quota system made possible for resource users to (almost) fully appropriate the
benefits of resource management which, in return, encouraged them to do so and
maintain the regime. Note the similarity with the Japanese case, where in Japan the

property right was established in a collective manner via TURFs.

3) Canada

Canada presents examples of different kind of co-management compared to
previous cases. It is officially called "co-management" as the authority of resource
management is devolved from government to the industry through “contractual joint
project agreements (JPAs). “The government involvement is more intense than the
previous cases described above; it is best described as at the border of "consultative"
and "cooperative" management as in Table 1.

Co-management regimes in Canada vary from case to case. Underwater
Harvesters Associations in British Columbia, who targets geoduck, is responsible under
a JPA for implementing ITQ, research financing, marketing, and water quality
monitoring (James 2008). Canadian Sablefish Association is also responsible for
administering an individual vessel quota program in addition to at-sea monitoring and
stock assessment (Sporer 2008). In the Nova Scotia sea urchin fishery the co-
management regime is quite different: it allocated individual areas for harvesters to
self-manage (Miller 2008). And for complicated inshore groundfish fishery,
thegovernment required inshore fishers to form community associations to manage the

TAC (Peacock and Annand 2008).
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The government agency responsible of JPAs and fishery co-management is the
Department of Fisheries and Oceans (DFO). To the extent which DFO help —or even
force —industry to overcome obstacles to establish a co-management regime has been
especially notable. There are exceptions, of course, such as the Pacific Urchin
Harvester Association who had 100 harvesters to negotiate and implement quota
system before the government officially approved the ITQ system. However, general
and yet informal rule of the government is to help industry establish co-management
regime if more than two-thirds support the idea (Wilson 2008). In eastern Canada
along the Atlantic coast, DFO forced the creation of governance organizations, such as
local harvesters associations, in groundfish and snow crab fisheries (Peacock and
Eagles 2008).

One important aspects of Canadian co-management regime is its implementation
of costrecovery throughout the fisheries. Consequently, harvesters are often required to
join the relevant association, which collects dues from its members to cover the cost
of co-management. Other sources of cost recovery include license fees that are based
on 3 or 5% of landing value depending on how valuable the fish is. While forcing
harvesters to join the association and pay dues may sound undesirable, cost recovery
strategy itself is indeed an important success factor for co-management; many past
experiences tell us that over-dependency on government subsidies is unlikely to

sustain co-management regimes.

4. Cross—comparison of co-management cases

Ever since the management of fisheries stepped beyond the scope of fisheries

biology, a multi-dimensional aspect has been attributed to the success and failure of
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fisheries (Wilson et al. 2003). In addition to the biological aspect of the fish
population, social and economic aspects of the fishing communities also are embedded
in the issue of sustainability. Reaching biological goals such as recovering sustainable
stock levels does not always translate into achieving socio-economic goals such as
maximizing catch per effort unit or equitably distribute the earnings. This
multi-dimensional aspect has necessitated the policy makers to set goals other than
resource conservation alone (Cunningham and Bostock, 2005). This makes the task of
cross comparing the outcomes of various case studies of fishery co-management
particularly difficult.

Case studies are mostly drawn from three sources: Wilson et al. (2003),
Cunningham and Bostcok (2005), and Townsend et al. (2008). The challenge was that
most of the case studies included in these volumes had minimal, if any, evaluation of
the co-management groups’performance. Nor did they have data, such as revenue and
cost change, which we can draw conclusion upon. As such, in this section we focused
on whether or not the group achieved its management objective(s). Admittedly, this is
a very subjective and crude measure of performance; some groups can be overly
ambitious and labeled as "failed", while less enthusiastic groups might have set an
easily achievable objective and determined as "success". Nonetheless, based on the
information we have at hand this is the best we can do.

We considered 36 case studies from 16 different countries ranging from Europe,
North America, Africa, Asia, and Oceania (see Table 3-8 for complete list of these
cases).There were considerable variations among the cases in terms of the type of
targeted species (pelagic or sedentary) and the degree of co-management success. As
explained in the previous section, we determine "successful management of a fishery"
based on whether the objective set by the co-management has been achieved or not.

The category defined as "mostly failure" refers to the case where despite falling short
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of goals, there have been few benefits due to the measures embarked on.3) The
category "mostly success"refers to those cases where the objectives were met by the

outcomes but certain shortcomings were also present.4)

1) Government involvement

While the failure of command-and-control regulations can be said as a common
outcome, it is not clear how much involvement of government (or any regulatory
authorities) is desirable, if at all. We sorted the case studies on the basis of
government involvement based on Table 2.1 and compared the degree of success.

In doing so, we also distinguished the objective into two categories: biological
and socioeconomic. Our premise is that consultative to cooperative involvement of
government is better fit for groups focusing primarily on biological objectives, such as
stock recovery through mesh size and minimum catch size limits. This is because the
success in these cases hinges only on effective monitoring and enforcement of these
rules, which government might (though not necessarily always) have the advantage.
This is also consistent with the notion that command-and-control regulations perform
better in biological objectives.

Conversely, we hypothesized that there is a better chance of achieving
socioeconomic  objectives when co-management regime is more towards
self-management type (i.e., less government involvement). The basis of this hypothesis

is that socioeconomic objectives often require cooperation or coordination among the

3) An example of mostly failure case is the tile fishery in the U.S., where among the three sub-
groups of permit holders only one achieved its intended goal.

4) An example of this case would be the Pacific halibut fishery in the U.S., where the reduc-
tion of race to fish was dramatic and stock recovered, but also caused crewmen losing jobs
in the process.
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|Table 3-8| Case studies covered in this study

Country Region Fishery Type/Name Mobility Sll?l:jiz::/ Source
Australia Gulf of Carpentaria Prawn sedentary] MS CB
Canada British Columbia Red Urchin sedentary S FAO

East Coast Crab sedentary S FAO
British Columbia Geoduck and horse clam sedentary] MS FAO
Bering Sea Pacific sablefish pelagic S FAO
Scotian Shelf Inshore groundfish pelagic MS FAO
Georges Bank Offshore scallop sedentary S FAO
Chile Artisanal, all Chile Small scale benthic sedentary MS FAO
France Bay of Brest Common scallop and warty venus sedentary] ~MF FAO
India Andhrapradesh Demersal sedentary S CB
Japan Hokkaido Walleye pollack pelagic MS FAO
Sakuraebi Small Pink Shrimp sedentary N FAO
Akita Sandfish pelagic S FAO
Ise Bay Sandeel sedentary S FAO
Kyoto Snow Crab sedentary S FAO
Mauritiana Nouadhibou All cephalopods, demersal sedentary] MS CB
Mexico Punta Allen Spiny Lobster sedentary S FAO
Namibia Walvis Bay and Luderitz [Hake fishery pelagic S CB
New Zealand AlINZ Deep sea crabs pelagic MS FAO
AlINZ Orange roughy (Deep water fisheries) | pelagic S FAO
Rock lobster sedentary S FAO
Challenger fishery Scallop sedentary S FAO
Senegal Kayar Sardinellas, and Demersal species pelagic MS CB
Scandinavia Danish Matjes Herring pelagic F FAO
Sweden Gullmar Fjord Shrimp sedentary]  MS FAO
Spain Celtic Sea sedentary] MS FAO
UK Shetland Sandeel sedentary S CB
Shetland Shellfish sedentary N CB
Shetland Demersal and Pelagic pelagic MF CB
United States North Pacific Pacific Halibut pelagic MS CB
Yaquina Bay Herring (roe) pelagic MS FAO
Alaska Chignik Salmon sedentary S FAO
North Pacific Weathervane Scallop sedentary S FAO
Bering Sea Pollock pelagic S FAO
North Atlantic Tilefish pelagic MF FAO
West Coast Pacific Whiting pelagic S FAO
Sources Success/Failure Legend
FAO: Townsend, Shotton, et al., Eds. (2008). Case studies in fisheries Failure F
self-governance. FAO fisheries technical paper, Rome, FAO.2008. Mostly Failure MF
Mostly Success MS
CB: Cunningham and Bostock, Eds. (2005). Successful fisheries Success S

management: Issues, case studies and perspectives. Delft, The
Netherlands, Eburon A cad emic Publishers.

resource users to achieve them. For example, increasing profit can be achieved via

cost reduction (reducing race to fish behavior) and/or differentiating the harvest
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through marketing. Both of these activities will not be effective unless all fishermen
coordinate their efforts. Government cannot force, but only help the communities to
cooperate. As such, we would expect cooperative, advisory, and informative roles of

government for groups being successful in achieving socioeconomic objectives.

|Table 3-9| Success or failure of fisheries management and government involvement

Degree of government involvement

Consultative | Cooperative | Advisory | Informative Total

Failure 0

L Mostly failure 2 2
Biological Mostl}?l success 2 1 3
Success 9 2 11

Failure 1 I

Socioecon | Mostly failure 0
omic Mostly success 2 7 9
Success 1 7 1 9

Total 6 26 2 1 35

Our sample of case studies did not show a clear-cut trend that is consistent with
our hypothesis (Table 3-9). In our sample, co-management groups with biological
objectives being the primal often had cooperative or more involvement of the
government, and the results were mostly success or better; this more or less agrees
with our hypothesis. For groups with socioeconomic objectives as primal focus,
however, not only there are more groups with government playing a consultative role
but three out of four are ranked mostly success or more. Also, we expected more
cases where government’s role is advisory or informative for this objective category,
but Table 3-9 shows that is not the case, although we did have the only informative
case whose primarily management objective was indeed socioeconomic (and ranked as
successful).

One possible interpretation is to note that the role of government will change
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over time as co-managing group evolves. This is vividly shown in the case of
Canadian co-management case (see section 3.3.3); the government (DFO) leads the
establishment of co-management group and gradually transfers the management
responsibilities to the group as it evolves. Thus, one could argue that the government
involvement in co-management groups with socioeconomic objectives will eventually
shift to advisory or informative role as the group evolves and becomes more stable
and sophisticated.

This argument, however, is admittedly weak. Perhaps more plausible explanation

might be the type of targeted species, which we turn to in the next section.

2) Type of targeted species

By the type of targeted species we mean the mobility of that species. It is
well-known that more mobile the species the more difficult to co-manage that species
(e.g., Ostrom et al. 2002). The argument is related to that of property rights in fishery
management: mobile species tend to straddle across the boundaries of communities,
thus making any unilateral management effort in a single community less effective.

One caution to keep in mind is that mobile species are not necessarily
problematic to co-management. What really matters is the pattern of movement. Some
fish and crustaceans, for example, migrate between in- and offshore but not much
movement parallel to the coastline. As long as there is no one targeting this species
offshore, this is the case where the species is pelagic but for co-management purpose
it is effectively sedentary. This is incorporated in the classification shown in Table
3-8.

Among our 36 case studies, 64% targeted sedentary species while 36% targeted

pelagic species. As expected, there are more groups targeting sedentary species than
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pelagic species. Among those targeting pelagic species, 23% was evaluated as either
failed or mostly failed; the other 77% was success or mostly success. Respective
numbers for those targeting sedentary species were 4% and 96%, thus supporting the
hypothesis that co-management is more effective when targeting sedentary species.

The puzzle from the previous section is with regard to co-management groups
with socioeconomic objectives and consultative government role, and evaluated as
mostly successful or more. It turns out that these groups are all targeting sedentary
species, which could explain why they are mostly successful. On the other hand, the
only case of failure was a group targeting pelagic species.

For groups with government role being cooperative and informative, there are 15
cases that were evaluated mostly successful or more. Out of these 15 groups, seven
targeted sedentary species and eight targeted pelagic species. Note that there were

more groups targeting pelagic than sedentary species.

5. Implications for Korean co—management

Government involvement in Korean co-management system is often considered as
being advisory or informative, where local fishermen assume most of the management
responsibilities. Given that the policy shift to promote co-management communities
occurred relatively recent, it is to some extent surprising and worrying that fishermen
are suddenly left on their own to manage the fishery, whether in maul or capture
fisheries. The outcomes of these FCCs are mixed, and there might be something to be
said about delegating the management responsibilities to local communities
immaturely.

The objective or motivation of co-management is important not only for its own
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sake but also how the group functions. What appears to be a unique motivation in the
case of Korean FCCs is to obtain government subsidy that is awarded to
high-performing FCCs. During our field trip in southwest Korea we encountered a
case where an FCC effectively dissolved when it failed to get that subsidy, while its
said co-management activity was simply to remove debris from coastal water in front
of the community. It was apparent that debris removal was more of an afterthought,
and getting the money was the primary objective for this particular FCC.

It is important to note that establishing a co-management group is a costly
endeavor, especially when the objective involves socioeconomic ones for reasons
explained above. The cost is mainly the transaction cost of negotiation and reaching
an agreement, and monitoring and enforcement. As in the case of Canada and also in
the Philippines (Kuperan, Abdullah et al. 2008), there is an active role of government
to help these groups to overcome high transaction cost. Perhaps this is also true for

some of Korean FCCs as well.



Chapter IV. Economic Impact of Fishery
Co-management in Korean Coastal
Fisheries

1. Introduction

In recent years, fishery co-management is gaining interest as an alternative to
command-and-control strategy (e.g., Cunningham and Bostock 2005; Townsend et al.
2008; Wilson et al. 2003). However, little is understood regarding the heterogeneity in
institutional designs across cooperatives and how effective they are in sustaining the
fishery industry, fishery resources and fishermen’s livelihood. Several important
questions need to be examined: What is the impact of co-management on fishermen’s
profitability?

This chapter examines the question in the context of South Korea. As elsewhere,
depletion of fishery resource stock and declining fishery income are the main
challenges faced by fisheries in Korea (Cheong 2004). Korean government,
recognizing that its command-and-control regulations on fisheries are not sustaining
fishermen’s profitability and resource stock levels, launched a new framework based
on the co-management concept called "fisher-oriented co-management fisheries" in
2001 (MOMAF 2007). This chapter examines the economic impact of fishery
co-managementin Korean coastal fisheries using a unique data set of individual
fishermen and group leaders from a survey that we designed and implemented.

In Korea, the basic local governing organization is the fishing village

cooperatives (FVCs), which evolved from traditional fishing community system called
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kye (Cheong 2004). Their responsibilities include managing common fishing grounds
and local fishing rights. Only the members can access the fish resource (i.e., assigned
fishing right). Among some 1,700 FVCs nationwide, a number of FVCs have started
to adopt a co-management strategy (from 60 in 2003 to 94 in 2004; henceforth FCCs)
In FCCs, the fishery communities play the central role by creating committees,
business models, and designing self-imposed regulations (MOMAF 2007). However,
the effectiveness of approaches adopted by FCCs in terms of both profitability and
resource management is not yet well understood.

Effectiveness of institutional arrangements in co-management has been studied
outside Korea. The most relevant to Korea are studies in Japan, which has similar
governing organizations as in Korea. The FVCs in Korea are analogous to fishery
cooperative associations (FCAs), which carry on similar functions. FCCs are analogous
to fishery management organizations (FMOs), which have been specifically formed for
collective management of both fish stocks and production process (profitability). Their
fishing rights, common fishing ground, and membership control are also strikingly
similar. In a research effort to evaluate the effectiveness of co-management in Japan,
Uchida (2007) has found that some institutional arrangements such as fishing effort
coordination among the members is associated with higher revenue per member, which
we may also expect in Korea. However, there are also several critical differences
between Korea and Japan’s institutional arrangements which may result in different
effectiveness. For example, in addition to community-based co-management, Korea
also is promoting fisheries-based co-management. We therefore seek to understand
how Korea’s unique arrangements result in different effectiveness on profitability and
resource stock.

The rest of the chapter is organized as follows. The next section explains the

recent reform in Korea’s fisheries policy which incentivized fishermen to form
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co-management groups. We then explain the conceptual framework of how different
types of rules adopted by co-management may affect the profitability of fishery. Next
we explain the survey design and implementation. The following section explains the

preliminary results. The last section concludes.

2. Conceptual framework

Over the years, various types of fishery management regimes have been enacted
(Figure 4-1). An open access regime is one in which there are no barriers to entry
and exit by fishers and there are no regulations regarding fishing operations. Gordon
(1954) showed how an open access regime draws too many harvesting inputs that
cause both economic inefficiency (i.e., rent dissipation) and potential depletion of
biological fish stocks. The traditional method for fixing this problem is the so-called
"command and control," whereby an authority sets and enforces regulations covering
almost every aspect of fishing operation, including gear restrictions, seasonal closures,
and harvest caps. The entry and exit of fishers can be free (regulated open access) or
it can be restricted by schemes such as licensing (limited entry). The effectiveness of
these traditional regulations, however, has been limited; in fact, the consensus among
the researchers is that these methods have failed to meet their expectations in many
cases.

Korean coastal fisheries were no exception. As described in Chapter 3.1, license
and permit systems were not able to solve the resource stock depletion due to the
race to fish behavior. The vicious cycle of competition, depletion, capital stuffing, and
low profitability continued that led the government to implement "fisher-oriented

co-management fisheries" in 2001 (MOMAF 2007).
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| Figure 4-1| Schematic categorization of fishery management regimes

The question remains, however, that why one should expect the co-management
to be a solution for failed top-down regulations? This was described in Chapter 2 by
applying the concepts from the club theory. As shown in Figure 4-1, co-management
is one type of rights-based management. As long as the benefits from resource
management are appropriated exclusively by those who incurred the costs, members of
co-managing group will have an incentive to realize those benefits.5) This is to say
that geographical and membership boundaries are well-defined, and affordable
membership control is in place. The remaining piece of the puzzle is the privileged
condition, which in fishery’s case it is straightforward: fishers can earn higher profit
by joining the co-management groups than staying out.

The theory does not suggest that co-management will bring higher profit; rather it

suggests that if the co-management is in place (and for sufficient length of time) then

5) While Figure 4-1 puts co-management under TURFs, that is not the only method for
rights-based management. Licensing and permits could also work provided that issuance of
new licenses/permits is strictly controlled. This is known as the "new member problem"
(Pintassilgo and Duarte 2001).
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members’profits are higher than the nonmembers. This is, of course, overly simplified
claim. But after controlling for other attributes that could affect the profit level — such
as targeted species and gear types —there are good reasons to expect that
co-management could bring higher profits to its members. The key is to note that
number of activities that would increase revenues and/or reduce costs is has either
critical mass-nature to be effective or public good-nature so that no individual alone
will voluntarily pursue them. Some examples are:

m  Direct marketing and/or sales: Direct sales by co-management group means
eliminating middlemen, thereby allowing fishermen to earn more while
charging consumers less. Steady and sufficient supply of various fish is
essential for this to be successful, which means it is suited to be done as a
group.

m  Quality control: Also part of marketing and sales, this can technically be
done individually but without sufficient and consistent supply the prospect of
measurable success is slim. Quality control requires higher level of
cooperation among the group members, since just one slack and mixing of
low quality product can destroy the reputation.

m  Fishing ground maintenance: This is the typical public goods. Everyone
knows they will benefit from it if and only if someone actually does it.
Well-kept fishing grounds can enhance revenue if it leads to improving
stock level. Or it could lead to cost reduction by reducing the incident of
gear damage from debris underwater.

®  Monitoring illegal fishing: Monitoring will be much more effective if done
as a group, especially if covering a wide area. By reducing the incident of
poaching and other illegal fishing activities, co-management group can

enhance their catch and thus the revenue.
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®  Information sharing: This also can have two types. If the information about
the location of good fishing spots is shared, then this will contribute to
reducing costs —search cost in particular. Group member can also share
market information, such as inventory levels of processors and buyers or
scheduled coming of large tourist groups to the region. They can use such

information to decide when would be the best time to land the fish.

3. Data

1) Coastal Fisheries

To assess the differences in profitability and other fishery characteristics between
co-management and non-co-management fisheries in coastal fisheries, we use fishery
group (ochongye) leader surveys and fishery household surveys that were designed and
implemented by the investigators in fall of 2008. The survey was funded by the
Korean Maritime Institute to deepen the understanding of co-management formulations,
the diversity of rules adopted by the co-management groups, and the effect of
co-management on profitability and resource stock. In order to compare
co-management and non-co-management fisheries management, we interviewed group
leaders and individual fishermen from both groups. To the best of our knowledge this
is the only existing data collection effort that has been designed to capture
information from both co-management and non-co-management fisheries groups and
households. All surveys were conducted via telephone interviews.

The fishery group survey employed a stratified sampling strategy designed to
collect data on a sample of 33 group leaders engaged in coastal fisheries. According

to the government statistics, there are approximately 100 co-management communities
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engaged in coastal fishery. Nearly half those co-management communities, however,
were only established since 2006. Since it would be too soon to detect the impact of
co-management on profitability, we excluded those groups from our sampling frame
and focused on those co-management groups that have been active for at least three
years. Of the remaining communities, we then focused our sampling frame on fisheries
type for which we can find comparable non-co-management fishermen. As a result, we
dropped net fishery and King crab fishery since there were few or no
non-co-management groups. Two out of 35 remaining co-management groups did not
respond to the survey, we therefore concluded with 33 valid responses from group
leaders.6)

To enlist the fishermen from these 33 groups for individual surveys, ideally we
would request a list of all of the fishermen and their contact information to construct
a sampling framework. Such list, however, do not exist. As an alternative, we asked
each leader to give us a list of fishermen from two categories: those who are engaged
in co-management fisheries and those who are not. Of the 33 group leaders, 32 of
them provided contact information for one or more fishermen. In order to avoid
receiving contact information of only "good" fishermen, we asked each group leader to
ensure to cover a diverse set of fishermen in terms of their wealth level. At the end,
we resulted in 182 co-management fishermen and 124 non-co-management fishermen.
Some groups include an equal number of fishermen from both groups; others only
include fishermen in only one of the categories. Seven out of the 32 groups only
includes co-management fishermen. One group includes non-co-management fishermen

only. The number of fishermen in each group ranges from 1 to 21.7)

6) All groups engage in at least some co-management fisheries.
7) This imbalance in number of fishermen from each group will be addressed in future research
when using econometric techniques.
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The group leader’s survey includes information on a number of variables related
to fisheries management including group characteristics, co-management rules,
perceptions on fisheries management before and after adoption of co-management
rules, and the group leader’s socioeconomic characteristics. The individual fishermen’s
survey includes information on fishing efforts and harvest records before and after
adoption of co-management rules, perceptions on fisheries management before and
after adoption of co-management rules, and the individual leader’s socioeconomic
characteristics. Comparable surveys were used for non-co-management fishermen where
the baseline year used was 2002.

This paper utilizes information on fishery activities before co-management was
adopted (or for 2002 in the case of non-co-management fishermen) and we
acknowledge the problems inherent in recall data. Long-term recall data are possibly
inaccurate, although the literature continues to debate the issue. Unfortunately, the
government’s quick decision to implement policies to incentivize fishermen to form
co-management groups precluded the option of conducting interviews with potential
individuals and groups before co-management was adopted. Concerns regarding recall
bias were addressed both through the design of the survey and careful training and
monitoring of the enumerators to ensure that respondents gave their best recollection

of past amounts and activities.

2) Maul Fisheries

To assess the key differences in performance and characteristics between
co-management and non-co-management groups for the Maul fisheries, we conducted a
survey to the group (ochongye) leaders. We employed a stratified sampling strategy

designed to collect data on a sample of 157 group leaders engaged in Maul fisheries.
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We focused our sampling frame on the fisheries type for which we can find
comparable non-co-management Maul fishery.

The group leader’s survey includes information on a number of variables related
to fisheries management including group characteristics, co-management rules,
perceptions on fisheries management before and after adoption of co-management

rules, and the group leader’s socioeconomic characteristics.

4. Results: Coastal Fisheries

1) Fishing activities

Based on our individual fishermen survey data, the fishing activities of the
fishermen are similar across those in co-management groups and non-co-management
groups. First, the type of targeted species is similar. Among the co-management and
non-co-management fishermen, the percentage targeting a finfish is 56% and 49%,
respectively; percentage targeting crustacean is 19% and 23%, respectively (Figure 4-2,
Panels A and B). This similarity in the distribution of targeted species is somewhat
unexpected compared to our expectation that the co-management fisheries would have
a higher ratio of fishermen targeting shellfish or crustacean, or more sedentary species
which are easier to monitor and coordinate.

Second, the scale of the boats and the fishing efforts are also similar between the
two groups. The average tonnage of the vessels used by the fishermen is four to five
tons and the average number of hired crews is three (Table 4-1, rows 1 and 2.) The
average number of hours fishing per day is seven to eight hours a day, and the total
number of days fishing in a year is roughly 200 days (rows 3 and 4).

The fishermen in the two groups also are similar with respect to net profit, our
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[Panel A] Co-management fishermen (n=180)
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[Panel B] Non-Co-management fishermen (n=119)
Source: Authors’ survey

|Figure 4-2| Targeted species type (Coastal fisheries, 2008)

variable of interest. The average net profit in 2007 was 3.87 million KW for
co-management fishermen and 3.34 million KW for non-co-management fishermen;
these means are not statistically significant at 10% level (Table 4-1, rows 5 through
7). Moreover, the results indicate that both groups experienced a substantial increase
in both the revenue and the cost over the past few years (rows 8 and 9). The changes

in total revenue and total cost, however, are not directly comparable across the two
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groups since the baseline year differs.

2) Socioeconomic characteristics of fishermen

The fishermen in the co-management and non-co-management groups also were

| Table 4-1| Summary statistics of fishing characteristics (Coastal fisheries)

comanagement non comanagement [DH Fergse
g g significant b
before 2007 Difference | 2002 2007 Difference | 2002 | 2007
5.16 5.33 2.24 4.06 4.35 0.44 *
tonnage
(5.22) (5.01) (2.96) (4.05) (5.01) (2.24)
2.78 2.79 -0.01 247 2.61 0.19
crew
(3.80) (3.77) (0.87) (2.17) (2.65) 0.19)
8.22 8.11 0.03 7.45 7.29 -0.02 ** K
avg. hours/day
(2.92) (2.74) (1.20) (2.76) (2.52) (0.64)
201.67 194.78 -3.05 196.87 197.30 -0.52
total days/year
(60.40) (59.04) (14.80) | (69.43) | (71.24) (12.86)
9,346.91 8,140.39
total revenue n.a. na.
(13,641.22) (11,972.83)
5,508.25 4,763.13
total cost n.a. na.
(10,506.74) (8,089.32)
3,867.17 3,341.40
net profit n.a. n.a.
(4,933.34) (5,727.01)
% difference in 29% na 4% na
total revenue a (0.23) - (0.37) h
% change in 66% 51%
total costa (1.18) (0.35)
. 7.05
years in co-mgnt n.a.
(3.06)

Note: 1) Standard deviation in parentheses. The number of the fishermen in co-management
and non-co-management groups are 182 and124, respectively, but the number of
valid responses differs across variables

2) a-These variables measure the percentage difference of revenues and costs in 2002
(or before formation of co-management) relative to 2007. Therefore a positive
(negative) number indicates that the revenue or the cost was higher (lower) in 2002
3) b-The results are based on a two-tailed t-test. * 10% ** 5% *** 1%
Source: Authors’ survey
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similar with respect to their socioeconomic characteristics (Table 4-2). Among the
socioeconomic information solicited through the survey, none of them were statistically
significantly different at the 10% level. The average percentage of total income from
fisheries was 92 percent, suggesting a high dependency on fisheries as an income
source (row 2). The average age is 54, with a household size of less than three (rows
3 and 4). The fishermen are experienced, with an average of more than 25 years of
experience in fishing (row 7). They are highly educated, with an average fisherman
having some high school (row 8). The average household income is around 3 to 4

million KW (row 9).

|Table 4-2| Socioeconomic characteristics of fishermen (Coastal fisheries, 2008)

% of total income from the first targeted species 90.17 (19.43)
% of total income from all fisheries 92.44 (16.61)
Age of fisherman 54.47 (7.81)
Number of people living together in household 2.77 (1.50)
Number of household members younger than 18 0.54 (0.93)
Number of household members over 65 0.30 (0.56)
Experience in fishing (years) 26.53 (11.91)
Last education degree (category) 2.14 (1.35)
(2=some high school)
Household income (category) 3.83 (2.28)
(4=3 to 4 million KW)

Notes: The total number of fishermen surveyed was 306. The number of valid responses
differs across questions, ranging from 264 to 290
Sources: Authors’ survey

3) Rules adopted by self management groups

We found that the self management groups have adopted a diverse set of rules to

manage their fisheries (Table 4-3). We grouped the types of rules into four categories:
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Nutber of groups and the proportion of self
Table 4-3 | management groups in the sample (Coastal fisheries,

2008)
Number of groups Percent(%)
Agreements on effort coordination
Cleaning fishing ground 31 94
Monitoring of illegal fishing 23 70
Removing harmful species 23 70
Information exchange 21 64
Joint search for hot spots 17 52
Restocking 17 52
Establishing artificial reefs 16 48
Assign/rotate fishing grounds 8 24
Operational restrictions
Size/age limit 22 67
Seasonal closure 22 67
Mesh size 16 48
Number of fishing gear 16 48
Supply control 15 45
Operating hours limit 15 45
Operating days limit 15 45
Protected area 15 45
Total catch limit 14 42
Fishing gear type 11 33
Other restrictions on fishing gear 7 21
Gross tonnage 6 18
Number of fishing vessels 5 15
Revenue sharing
Revenue sharing among group members 1 3
Quality control
joint marketing 15 45
Quality control of catch 8 24
Development of new products 5 15
Total number of groups 33

Source: Authors’ survey

agreements on effort coordination, operational restrictions, revenue sharing, and quality
control measures. Among the different types of agreements on effort coordination,

several activities are adopted by a high percentage of the interviewed self management
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groups: cleaning fishing ground (94%), monitoring illegal fishing (70%), removing
harmful species (70%), and information exchange (64%). More than half of the groups
engaged in joint search for hot spots and restocking. Eight groups also either assign
or rotate fishing grounds.

Self management groups also have adopted a number of operational restrictions.
The most popular measures are size/age limit and seasonal closure, which are adopted
by more than two-thirds of the groups. Nearly half of the groups control mesh size,
the number of fishing gear, aggregate supply, duration of fishing operations and
designate protected areas.

Only one self management group in our sample has adopted some sort of a
revenue sharing rule among group members.

Finally, some groups also has adopted quality control measures. Nearly have of
the groups coordinate marketing of their fish (45%) and a quarter of them conduct a
quality control of their catch (24%). A few of them also jointly develop new products
(15%).

4) Characteristics of the self management groups

The survey revealed an interesting set of characteristics of the self management
groups in the coastal fisheries (Table 4-4). The group size is around 70 fishermen
(row 1.) What is surprising is the large number of fishermen in the ochongye who are
engaged in the same fisheries but do not participate in the self management group
(row 2). The average is 213 fishermen with a large standard error. In roughly
one-third of the groups (10 groups), this number is 0, implying that all members in
the ochongye in the same fisheries are members of the self management group.

However, among the rest of the two-thirds of the groups, the number of fishermen not
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_ Descriptive statistics of self management group
| Table 4-4 | characteristics (Coastal fisheries, 2008)

Number of fishermen in the self management group (Z?Zg)
Number of fishermen in the ochongye who are doing the same 212.66

fisheries but not in the self management group (762.99)
Average age of fishermen (561b289)
. 52.09

Total number of vessels on an average fishing day (50.03)
. 7.41

Average tonnage of vessels in the self management group (11.79)
Number of years since establishment of the self management group (g'gg)
% of groups in which the members have the autonomy of whether 93.75
or not to join the group (0.25)
% of groups that requires a membership fee (60025601)

Average fee (1000KW)* (19775'5400)

Note: Standard deviation in parentheses. The total number of group leaders interviewed was
33. Valid responses for each question vary within a range of 29-33. *This variable only
has 8 valid responses

participating in the self management group ranges from 5 to 4000.

The average number of years since establishment is seven years, suggesting that
many of these groups were established at the time of the government policy in 2001
which introduced monetary incentives for fishermen to form self management groups
(row 5). Most groups do not make the membership mandatory, but more than half of
them require some sort of a membership fee. Although we only obtained eight valid
responses regarding the level of membership fee, but the average fee was close to
100,000 KW (rows 7 through 9). The average tonnage of vessels in the self
management group was seven tons, suggesting the small scale of these fisheries (row

5). The average number of vessels on an average fishing day was 52 vessels,
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suggesting that some boats are operated by more than one fisherman.

5) Perceptions on fisheries management

In the survey, we asked the individual fishermen to describe the status of their
fisheries in 2002 (or one year prior to the implementation of fisheries self
management) and 2007. The fishermen were asked to indicate their perception of
statements in a scale of one to five.

Based on the results, we find that more fishermen who are in a self management
group perceived that the status of their fisheries was in a more bleak situation (Table
4-5). This result appears in the degree of congestion, problem of over-investment,

Summary statistics of perception of fishermen about their

| Table 4-5 | fisheries in 2002 (or prior to establishing co-management
groups, Coastal fisheries)

Variables Co-management Non-Co-management Total l?lfference
Significant?
3.41 3.32 3.38
Stock was low
(0.38) (0.94) (0.90)
. 3.58 3.27 3.45 *kk
Congestion
(0.75) (0.93) (0.84)
) 3.50 3.13 3.35 *kk
Over-invest
©0.78) (0.90) (0.85)
3.29 2.85 3.11 ok
over-supply
(0.87) (0.97) (0.93)
. . 3.05 2.85 2.97 *k
Low price due to size
(0.95) (0.95) (0.95)
. 3.61 3.17 343 ook
Illegal fishing
(0.76) (0.94) (0.87)

Note: The numbers of the fishermen in co-management and non-co-management are 182
and124, but effective number of the samples differs over the variables

Note: Differences are statistically significant at the level of 1%=***, 5%=** 10%=*
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over-supply, low price due to size, and illegal fishing problems (rows 2 through 6).
The data also reveal that the fishermen in a self management group believe that the
fisheries are improving in some aspects (Table 4-6). This result can be seen in the
higher average score among fishermen in self management groups for statements
including "stock is recovering", "total harvest volume is increasing," '"revenue is
increasing," and "disputes are decreasing."Combined, these two sets of questions reveal
that there is some perception among fishermen in self management groups that the

status of their fisheries is improving.

6) Summary of findings

In sum, the results from this simple analysis indicate three clear features:

(1) Fishermen from the co-management and non-co-management groups in the
coastal fisheries sample are very similar in their fishing activities and
socioeconomic characteristics;

(i) Co-management groups have adopted a wide range of rules to manage their
fisheries;

(iii) There is no clear trend in an increase in profitability associated with
establishing co-management groups;

(iv) However, there are some indications from perception questions that the
status of their fisheries is improving.

With an average of only seven years in existence, it may be too early to evaluate
the outcomes of co-management in Korea. Many aspects of fishery operations take
time to adjust, such as capital (vessels and gear), crew, and most importantly the level
of resource stocks. It is therefore natural to observe little difference in revenues, costs,

and profits across co-management and non-co-management groups at this time.
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Nonetheless, dominantly positive perception about how the situation has improved for
co-management group members is an encouraging sign, as it is a good indication that

the co-managing effort would endure, at least for little more in the future.

Summary of statistics of perception of fishermen about
| Table 4-6 | Ypqir fisheries in 2007 (Coastal fisheries)

Variables Co-management | Non-Co-management Total s]i)glg%fce:rffa
) ) 2.88 2.39 2.68 *hE
Stock is recovering
(0.91) 0.71) (0.87)
. .. 3.40 3.36 3.38
Effort is declining
(0.81) (0.84) (0.82)
Harvest volume is 2.58 2.25 2.45 ok
Increasing (0.83) (0.59) (0.76)
i i 221 2.15 2.19
Cost is decreasing
(0.61) (0.50) 0.57)
L . 2.75 2.65 2.71
Price increasing
(0.89) (0.82) (0.86)
o . 2.54 2.31 2.45 **
Revenue is increasing
(0.87) (0.66) (0.80)
DispthS. are 341 320 333 **
decreasing (0.75) (0.91) (0.82)
Illegal fishing 3.57 3.48 3.53
declining (0.78) (0.88) (0.82)

Note: The numbers of the fishermen in co-management and non-co-management are 182 and
124, but the number of valid responses differs across questions

a : Differences are statistically significant at the level of 1%=*** and 5%=**

5. Results: Maul Fisheries

In the case of Maul fisheries, the comparison between co-management group and
non-co-management groups is not as straightforward as the case of coastal fisheries.

Some non-co-management groups carry out self-management activities even though
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their groups are not registered. While most of their activities are not substantial, such
as cleaning the trash around the coast and removing starfish, the fact that the
non-co-management groups carry out some activities collaboratively makes it difficult

for researchers to identify the difference in performance. .

| Table 4-7 | Summary statistics of Maul fishery

Comgnt | Non Comgnt | Total
Number of fishermen in the self management 105.11 70.47 87.57 *
group (151.34) (64.84) (116.82)
. 58.02 58.62 58.32
Average age of fishermen in group
(5.76) (6.17) (5.96)
Total number of vessels on an average fishing 11.54 10.91 11.22
day (14.83) (20.17) (17.72)
Average tonnage of vessels in the self 5.14 1.68 339
management group (23.63) (1.88) (16.69)
Number of years since establishment of the 6.81 37.19 17.86
self management group b (5.49) (16.93) (18.36) | ***
% of groups in which the members have the 79.22 79.22
autonomy of whether or not to join the group (0.41) (0.41)
_ ) 29.87 29.87
% of groups that requires a membership fee
(0.46) (0.46)
Sample size 77 79 156

Note: Standard deviation in parentheses. The number of valid responses differs across variables
within a range of 110-156. Significance based on a two-tailed t-test * 10% ** 5% ***
1%
b : Nearly half of responses of this variable in non-co-management group are not
available

Source: Authors’ survey

Based on the Maul fisheries’ group leaders’ survey data, we find that the fishing

activities of the fishermen are similar in some aspects between the co-management
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[Panel A] Co-management fishermen (n=76)

Proportion of Target Species

in Non Co-management (n=78)

Finfish
3%

Shellfish
73%

[Panel B] Non-Co-management fishermen (n=78)
Source: Authors’ survey

| Figure 4-3 | Targeted species type (Maul fishery, 2008)

groups and the non-co-management groups. First, the type of targeted species is
similar. Among the co-management and non-co-management groups, the proportion of
surveyed groups targeting a shellfish is 77% and 73%, respectively; and the proportion
targeting finfish is both 3% (Figure 4-3, Panels A and B). Second, the total number

of vessels on an average fishing day is 11, and the average age of fishermen in the
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group is about 58 for both types of groups (Table 4-7, rows 2 and 3). Average
tonnage of vessels in the group is five tons in co-management and two tons in
non-co-management groups. Despite this disparity in the average of tonnage of vessels,
the difference is not statistically significant. However, the co-management Maul fishery
groups tend to be larger than non-co-management groups: the average number of
fishermen in the groups is 105 and 70, respectively, which difference is statistically
significant at 10% level.

Importantly, the two types of Maul fishery groups differ significantly in terms of
the number of years since establishment. The non-co-management groups have been
engaging in some group activities on average of 18 years, while the co-management
groups have been in engaging in group activities for an average of five years. This
difference suggests that while non-co-management Maul fishery groups are not
officially registered, they have been engaging in some joint activities for a long time.
It could be the case that the co-management groups also have been engaging in joint
activities for a number of years but they became officially registered only after the
policy change.

A high proportion of the Maul self management groups also give individual
fishermen the autonomy of whether or not to join the group, although the proportion
was 80% for Maul and was over 90% for coastal. Only 30% of the Maul groups
require a membership fee, whereas more than 60% of the coastal fisheries self

management groups required a membership fee.

1) Rules adopted by self management groups

We found that the self management groups have adopted a diverse set of rules to

manage their fisheries (Table 4-8). We grouped the types of rules into four categories:
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_ Number of groups and the proportion of
| Table 4-8 | groups in the sample (Maul fishery, 2008)

Number of Group Percent(%)
Agreements on effort coordination
Cleaning fishing ground 148 97
Monitoring of illegal fishing 127 83
Restocking 123 80
Removing harmful species 122 80
Establishing artificial reefs 87 57
Assign/rotate fishing grounds 49 32
Information exchange 1 1
Joint search for hot spots 0 0
Operational restrictions
Size/age limit 136 89
Seasonal closure 131 86
Operating hours limit 68 44
Protected area 63 41
Operating days limit 58 38
Supply control 57 37
Mesh size 40 26
Number of fishing gear 37 24
Total catch limit 25 16
Number of fishing vessels 12 8
Gross tonnage 4
Fishing gear type 0
Other restrictions on fishing gear 0
Revenue sharing
Revenue sharing among group members 119 78
Quality control*
joint marketing 127 84
Quality control of catch 66 43
Development of new products 22 14
Total number of groups 153 100

* Total number of groups for Quality control category was 152.

Source: Authors’ survey
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agreements on effort coordination, operational restrictions, revenue sharing, and quality
control measures. Among the different types of agreements on effort coordination,
several activities are adopted by a high percentage of the interviewed self management
groups: cleaning fishing ground (97%), monitoring illegal fishing (83%), restocking
(80%), removing harmful species (80%), and establishing artificial reef (57%). A third
of the groups also either assigns or rotates fishing grounds.

Groups also have adopted a number of operational restrictions. The most popular
measures are size/age limit and seasonal closure, which are adopted by 89% and 86%
of the groups, respectively. Nearly half of the groups control their operation days and
hours, and their aggregate supply, and designate protected areas.

A surprisingly high proportion of the groups (78%) engage in some type of
revenue sharing among group members. This is in stark contrast to the coastal
fisheries groups in our survey, of which only one group in the sample engaged in
some revenue sharing within the group. The rate is much higher compared to Japan’s
case, where according to the latest fishery census data 195 or about 12% of FMOs
have revenue sharing rule (MAFF 2006). The types of revenue sharing deserve future
research.

Finally, most of the groups coordinate marketing of their fish (84%) and nearly
half of them conduct a quality control of their catch (43%). We find that much higher
proportion of the groups adopts these quality control measures compared to the coastal

fisheries. A few of them also jointly develop new products (14%).

2) Reasons why the fishermen started a self management
group

The survey revealed several reasons why fishermen started a self management
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Summary statistics of why self management

| Table 4-9 | group was established (Maul fishery)

Reasons Average

. o . 3.25
Because the government provided financial incentives (136)
Because the extension staff recommended us to register as a self 3.68
management group (1.23)
Because a neighboring fishery group (ochongye) established a self 2.16
management group (1.08)
Because other fishery groups (ochongye) in the same fishery 2.04
established a self management group (1.14)

Note: These questions were only asked to leaders in the self management groups. The leader
was asked to answer in a scale of 1 to 5, where 1 is strongly disagree and 5 is
strongly agree. Standard deviation is in parentheses

group (Table 4-9). The strongest reason appeared to be because the extension staff
recommended the fishermen to do so. This was followed by the government’s

financial incentive, and because a neighboring ochongye established a self management

group.

3) Perceptions on fisheries management

In the survey, we asked the group leaders to describe the status of their fisheries
in 2002 (or one year prior to the implementation of fisheries self management) and
2007. They were asked to indicate their perception of statements in a scale of one to
five. Based on the results, we find that more leaders in a co-management group
perceived that the status of their fisheries was in a bleaker situation (Table 4-10). This
result appears in the degree of congestion, problem of stock deletion, over-investment
and over-supply (rows 1 through 4).

The data also reveal that the group leaders in co-management groups, on average,
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believe that the fisheries are improving in all of the eight aspects we asked in the
survey (Table 4-11). The averages for all eight statements are above 3, which suggests
that on average the fisheries in the co-management groups are improving after
implementing self management rules. In contrast, non-co-management group rated
negatively to six of these statements (column 2, rows 1 through 6). The differences
between the two types of groups are statistically significant for all eight statements.
Summary statistics of perception of fishermen about their

| Table 4-10] fisheries in 2002 (or prior to establishing co-management
groups, Maul fishery)

Variables Co-management | Non-Co-management | Total e
significant?
3.25 2.46 2.86 e
Stock was low (1.37) (0.97) (1.25)
3.07 231 2.70
t' Kk
Congestion (1.56) (1.01) (1.37)
2.56 2.00 2.28
. *%
Over-invest (135) (0.65) (1.09)
2.93 2.15 2.54
] Kok
Over-supply (1.45) 0.74) (1.21)
Low price due to size 246 = e
P (1.27) (0.80) (1.07)
. 3.59 3.30 3.45
Illegal fishing (1.51) (1.31) (1.42)

Note: The numbers of the fishermen in co-management and non-co-management are 77 and
80, but effective numbers of samples differs over the variables

Note: Differences are statistically significant at the level of 1%=*** and 5%=**

4) Summary of findings

In sum, the results from this simple analysis indicate three clear features:
(i) Fishermen from the co-management and non-co-management groups in the
sample are similar in some of their fishing activities and socioeconomic

characteristics with the exception of group size;
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(ii) Co-management groups have adopted a wide range of rules to manage their
fisheries, but the some non-co-management Maul groups also have adopted
several rules;

(iii) A large portion of the groups have some sort of revenue sharing rules; and

(iv) There are strong indications that fisheries are recovering and improving in
terms of both profitability and resource stock for the co-management groups

but not for the non-co-management groups.

6. Policy implications

A word of caution regarding the section is in order. The results from this chapter
are based on simple t-tests and do not exploit econometric methods to detect the
impact of co-management on profitability. As such, our policy implications must be
treated with caution, as the results at this stage are inconclusive; there are a number
of variables that need to be controlled for before coming to any conclusions. The next
step of this project will be to fully exploit the data set, including the data from maul
fishermen, using advanced econometric methods to examine the relationship between

different types of co-management rules and their impact on profitability.

1) Larger co—management group size?

One statistic that stood out compared to other countries’ co-management
experience is the high share of Korean co-management dealing with finfish (Figure
4-2). Both the theory and typical case studies, including those in Japan, point out that
immobile species such as shellfish and crustaceans are more suited for co-management

than mobile species (e.g., Ostrom et al. 2002). Demersal finfish being somewhat
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immobile notwithstanding, the ability to swim around makes the species potentially
difficult to coman age since they can easily straddle across the border of
co-management groups. This implies that co-management organization that administers
the area large enough to cover the movement of such species becomes necessary for

effective management.

Summary of Statistics of Perception of Fishermen
|Table 4-11| Ghout Their Fisheries in 2007 (Maul Fishery)

Variables Co-management | Non-Co-management Total
. . 378 1.99 2.88
Stock is recovering Tk
(1.19) (1.16) (1.48)
) . 3.86 2.93 338
Effort is declining Hokok
(0.93) (1.10) (1.12)
.. . 3.50 1.97 2.74
Harvest volume is increasing Ak
(1.26) (1.03) (1.38)
. . 3.55 2.56 3.05
Cost is decreasing *kk
(0.98) (0.92) (1.07)
L . 3.11 2.16 2.64
Price is increasing sk
(1.26) (0.80) (1.15)
. . 3.14 1.91 2.53
Revenue is increasing sekok
(1.35) (1.04) (1.35)
. . 378 3.16 3.47
Disputes are decreasing ok
(1.14) (0.92) (1.08)
L .. 4.19 3.67 3.93
Illegal fishing is declining ok
(1.28) (1.21) (1.27)

Note: The numbers of the fishermen in co-management and non-co-management are 77 and
80, but effective numbers of samples differs over the variables

Note: Differences are statistically significant at the level of 1%=*** and 5%=**

The challenge, of course, is that larger co-management group is often difficult to
establish, let alone sustaining it. Common wisdom is that the smaller the group size

the likely its endurance (Olson 1965; Ostrom et al. 2002). In fact, Korean
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co-management groups do have much smaller members (average of 71) compared to
non-co-management (ditto 213; Table 4-4). There will be higher degree of
heterogeneity, which could impede reaching any sensible consensus on self-imposed
rules and other cooperative arrangements. Political forces will be much stronger, which
could drive the entire direction into completely different way (as seen in some U.S.
coastal fishery management; e.g., Gaines 2008; Murphy 2008).

In sum, there are advantages and disadvantages to enlarging the co-management
group size: cover the entire migration path of managed finfish species but at the
possible increasing cost of transaction among the members. A possible remedy is the
coalition of co-management groups, as seen in Japan (Uchida and Makino 2008). By
utilizing the pre-existing organizational hierarchy, it may be possible to keep the

transaction cost low.

2) Further utilization of co-management advantage

According to Table 4-3, most popular co-management activities are fishing
ground management (cleaning and removing unwanted species), monitoring for
poachers, and information sharing. While all of these are important, their impacts on
enhancing total revenue or reducing costs are passive at best. One of the key strengths
of co-management is the ability to do things that are ineffective if done individually
but can be very effective if done as a group. Such example is the joint marketing and
quality control.

InJapan, for example, more and more fishing cooperatives are starting their own
retail shops and Internet sales. The idea is to skip the entire middlemen, and to
present their products as the freshest a consumer can lay their hands on. Since

Japanese consumers are very articulate about the freshness of fish, this method is
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fairly low-tech and yet quite effective to differentiate their product from others.
Regional differences notwithstanding, Korean consumers also care about the freshness
of seafood they purchase in stores. This is something Korean fishers and
co-management groups can take advantage to differentiate their products and increase

sales.

3) Pooling arrangement

In our survey sample there was only one case where the respondent mentioned
about revenue sharing. We do not yet know the details of what and how this is
actually done, but it could be something very similar to what several studies have
found in Japan (Gaspart and Seki 2003; Platteau and Seki 2001; Seki 2000; Uchida
and Baba 2008; Uchida and Watanobe 2008). Pooling arrangement, as it is often
termed, is recently garnering attentions from theoretical front as well with results
generally being positive about its effect on successful co-management. The key driving
force for this outcome is thefact that pooling arrangement aligns individual incentive
(profit maximization) to that of a group as a whole (maximize total profit).

It will be difficult to convince fishermen to accept this regime. Even in Japan,
where about 12% of co-management groups have adopted the pooling arrangement,
fishermen will typically resist the implementation for the first time. But some of those
who have are now doing reasonably well, at least when one considers the environment
that they operate in (Uchida and Baba 2008; Uchida and Watanobe 2008).

The risk of pooling arrangement is of course the prospect of free-riding. The
lesson from Japanese experience, as is consistent with the Folk Theorem in game
theory, is that as a result of pooling arrangement the members must be better off than

without it. In a repeated infinite game, any incentive compatible strategy can be
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supported as Nash equilibrium. Thus, if it is fishermen’s own interest to maintain the
pooling arrangement and co-management group this period, then he will do so too for
all subsequent periods. Thus, we are back to our previous point, that co-management
groups should put more effort in direct profit enhancing (revenue increase and/or cost

reduction) activities.
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