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Analysis of Fishery Revenue Stabilization and Producer
Welfare Effect of Aquaculture Insurance
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(Abstract)

The purpose of this study is to conduct a performance evaluation for aquaculture
insurance by estimating the effect of fishery revenue stabilization and the increase in
producer welfare at the national level with three popular insurance items : flatfish,
abalone, and oyster. The result shows that aquaculture insurance stabilizes fishery
revenue based on the estimated four risk indicators : Coefficient of Variation, Value
at Risk, Certainty Equivalence, and Risk Premium. We also found that aquaculture
insurance increases producer welfare by 50.7 billion won at a degree of risk aversion
of 0.9 for three items. As a result, aquaculture insurance has remarkably contributed

to fishery risk management and its role will be more important in the future.
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2008 126 0%

2009 32 269 12% 0 179 0% 0 12 0%

2010 173 396 44% 73 173 42% 0 61 0%

2011 3,106 676 459% 4,604 111 4159% 1,212 104 1170%

2012 3,325 841 396% 5,943 229 2593% 1,140 117 970%

2013 3,858 1,597 242% 959 1,096 87% 986 384 257%

2014 162 1,900 9% 733 1,350 54% 1,760 571 308%

2015 423 1,925 22% 2,090 1,645 127% 1,167 599 195%

2016 2,356 1,974 119% 251 1,739 14% 2,684 707 380%

2017 6,774 1,996 339% 47 1,782 3% 2,048 966 212%

2018 1,701 2,249 76% 1,387 1,643 84% 4,210 1,336 315%

2019 7,038 2,870 245% 1,941 2,146 90% 1,902 1,146 166%

R 2,412 1,402 163% 1,639 1,099 660% 1,555 546 361%
HEFHEAL | 2413 860 159% 1,872 743 1324% 1,141 439 355%

A $8ETY9202019)
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Heig EEE &dlig =l EEE &g
2010 0 108 0% 58 0%
2011 1,041 266 392% 322 176 183%
2012 15,100 359 4204% 3,205 245 1311%
2013 176 2,523 7% 54 940 6%
2014 1,364 4,405 31% 3 1,585 0%
2015 3 6,892 0% 202 2,290 9%
2016 37,201 8,244 451% 272 2,303 12%
2017 584 14,778 4% 582 2,083 28%
2018 18,884 16,569 114% 2,109 1,817 116%
2019 44,067 8,827 499% 3,176 1,389 229%
Bt 11,842 6,297 570% 993 1,289 189%
AL 15,847 5,619 1227% 1,246 837 382%
Az F82120209)
HE B-3. 20| X9 23tg
(9] ek
ag e
= N N N N _ N
=l s =32 2ole =33 Hals &ofg
2011 0 0%
2012 259 39 663% 178 46 386%
2013 601 146 411% 0 16 0%
2014 3 405 1% 0 39 0%
2015 473 625 76% 137 39 355%
2016 654 523 125% 839 29 2923%
2017 13,655 1,019 1340% 337 148 228%
2018 1,083 1,292 84% 1,353 244 554%
2019 16,062 1,944 826% 6,253 444 1408%
Bt 3,643 666 392% 1,137 126 732%
A} 6,030 610 439% 1,983 141 927%
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The Determinants of Fishery Income

- Accounting for the Quantile Effects of Fishery Subsidies -

LEE* HEEH
Kang, Hyo Nyong - Suh, Dong Hee

2
I.A &
I, A3yd
I 3E 9 24 Zs
V., ASEN Zat
V. 2E 9 ArAE
(Abstract)

This paper examines the quantile effects of socioeconomic factors, employment
types and government fishery subsidies on fishery income. For empirical analyses, this
paper employs the instrumental variable quantile regression method and uses data from
the 2019 fishery household economy survey. The results show that the income levels
of aquaculture households in all income quintiles are greater than those of fishing
households. The population aging has insignificant effects on fishery household
income except for low-income fishing households. Moreover, the results reveal that
fishery subsidies have a strong influence on fishery income. The impact of fishery

subsidies is far greater for low-income households than for high-income households.

Key words: Fishery income, Fishery subsidy, Ageing, Socioeconomic factors, Instrumental

variable quantile regression
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1=

2

ek 2|A 9] ZHito]7] wiiroll WA d(endogeneity) wAI7F HASHH, o]QG7 et o)
Fo URARE o] o)y WaTh FATA T A,
S3F QXK IH] ARAIR Q8] oA |0 O (bias)7t WA =
2| 24|53 (Ordinary Least Squares; OLS)e] 237} Ux] % 2| (consistent estimator)”}
=7] fsliMe Aot @AY (random error)0] AME =oleks 7Moo L3It
= Aol ool AARIAIZE QlehH AT 44| 8%l 2 ¢ flene Y
A A siAsloF gheh(Wooldridge, 2010) ESF 0452 of7pEE A5 HAp}
331, 5 B8 Yo A= o]& X (heterogeneity)©] & 5% a
HE ojas FA gl o7t A 7hsAe] dlene w9 avkE Y 2
L7} At

oo & ¢IlolAe Aol WS SAIskE 297 FAA|HE(Two-stages
least square, 2SLS)¥ F&1420] o] /g 19l AgRiao] YIS SAlol FAlsh= =
THS 29392 (Instrumental Variable Quantile Regression, IVQR) #4553l
AUFEAA 221, o] 24 4], ogE g0l U 9 o945 dEeels
H| - BA51a1A) Shch B3] FE5Hp0] 25 B 9)(7-conditional quantile)
= FHOE St SEHSR0 WA FAISH, 39} o)X (outlier)oll Thal R
oA WHE8HA] ¢h= 714 (robustye 7HITE EQE Qlo|= EE O] A E 85|
ol BE YRR E ARRSH] miEol e (selection bias)7F HAYSHA] b= A
71tk (Koenker and Basset, 1978)

WA, AR HTAY 7 B2 (AT ek (AD)olA ABEaS(Y)> olgEE

w(d), FEATA 03} ojPge] 24 @915 I AHp(X)2] S #H
ok

2 2

Ni

qd, X,u)=a d+X B +u )

B3| AEAL &A1 (check function)S XAk IFAITE = WHOR
(A12)2] AFEAEE p (A 73l Wk v s 71,



p,N)=A(r—I(A<0)), 0<7<1 *2)
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o)} wlel] Wil (A13)3 2ol EH(Z)E ol8alo] oldnzTel YALS B
Agtct.(Chernozhukov and Hansen, 2006, 2008)

d=6X,Z,v)=X'0+Z'n +v (A13)
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A least absolute deviation, LAD) $AI5lpol|A] ARRE]
+ AZA LM (linear programming)s F-§6t0] WHa(iteration)S &l HE 2!, 4
Z ¥

Habs FEAE S (bootstrapping)= &0l T3]

2 Q7 BAROIA MEsH: o]7iA R ulo] Az uolEl (Micro Data)E ]
S35k, ol PRIRARE HANE] Wstel T ol13A] Bt ol kg T}
SFILA 1980 E] ol ALAJEI T glom], lefol) Bl LR ojeinkg 7

A2zt o)z} R olskE EAloR Tk ol hRARARE oldH S
PG A AT 71EARE BEHT 9lon), o7t AYBY W
APEAS Wk ARIFAA WS EHSHD Qo] 41 % ol B Ao v
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| B-1. 7|=5AHZF |

A TIH| 07} E QFAI0}7
T ety BZEHAt B3 BEWA B BEWR
RAAE (39) 31,059 65,751 22,871 53,256 62,227 93,907
A (=1, oj71=0) 0.841 0.366 0.810 0.393 0.958 0.201
SENG) 64.045 8.887 64.554 8.597 62.109 9.710
LT 0.299 0.458 0.274 0.446 0.395 0.491
(Fdiold=1, 1 2]=0)
RS (1) 1.458 0.772 1.336 0.757 1.924 0.640
UAEARF () 0.318 0.604 0.364 0.629 0.143 0.456
AL A5 (H9) 16,942 32,608 18,221 34,470 12,072 23,737
AR (9) 351,300 391,648 329,898 368,600 432,768 461,901
et (19) 126,203 147,012 114,954 121,641 169,024 213,470
oJJRZF (1Y) 6,264 15,396 6,166 15,748 6,638 14,035
U5 572 453 119

A& SA, 2019 oP7PEAIRAL vlolAEH0H

FHoP7} F o]R0J7R= 453 0]71(79.2%), FAIOI7H= 119 917K20.8%)0]t), o]
7Fe] 20199 B oJUAEL 3,1067F Follon, o] AFE R = Ao]7ke] o]l
56,2235 )o] o]&0]7}2,2875F YR Al ¥ Fe =ttt 53] #2o]7ke] 907

AAEL 10292} 45u) o)A} =9ka1, 258-9jo]] WA 178) oA} o} ofdAs

RIS ASENER AJolg B JIo= o Jdrh(<1d 2> =)

| JH-2. 29I of4AS JHE |
e
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2 0] A il o PERES AN Y] R FAIXYNA =olE =
£ SH0R% sz olgRxa HAIE Qulsh, XeH
AN, B XSH oA vigAbR A, ke A8,
Q d, GAS 9 HAZIAA Bx, =37
oA & iRt A ARNS 2RI mEo)7e] 20199 071 Bt
= A3F 6265 Yojn, oJAFEERE= oJRo7F 6175 9, SAlo7t
6645+ Yottt Ed| oFAAIY] ARE A IS 93t AR AMA 2 Yo] FlsHA A
ML o]zofztol] Hlsl 7.7% =th
ShH AAol7ke] AR AAEL EA0] 84.1%2 HERO| YIRE-S AA|Fon, FY
T Bt A2 64.0401H, 654 o I HlEE 50.5%F AAIFTE ol A=
Aok 14.9%00 vlsl AFe] w2 o= o7alg ey} ofn] s 2= S
Hojer), Aed ol mgE W 75‘%‘ T 3EE0] 29.9%%T) THE o] GFARAE
A dehel wAIGlo] A%F 1Y o] o A=l TARE e AFE AIRITE oY
SAFS7F AR 604 o3RI AFAIEARAS} 43T 1°E‘ oldolal 60 HIRHQI UAIFARALR
TEEH, 2 Aol ARSE #20] FAIEARRE YL ¢
ol3itt. ZL Hlol] oJ LIS 7P 9AXF 1,694 9, 317
35,1309+ 9, FEARKAIARE 9 F8AMh S 12,6205 o]tk

2

o

1r oo o

of\

ASAREE 22F 1.5%, 0.3%
=1

ARG R B e

<3 2>~ <3 4= 2T FAAFH(Two-stages least square, 2SLS)¥ =S
12 7] 5% (Instrumental Variable Quantile Regression, IVQR)& ©]-&3}o] o]
FpE 3% ks veidich 84 oY -0l &5, 34 - FEARE, B g
HAFE (raw data)ol] AFATE FI6IAL, 1L 9] Wpe YAEE o853l
A&50] B2 o7FdSE fHlEE 9 AR ARl HiRh AJo] g o7k

7Fs7do] =i, o2t ¢ W d(endogeneityye a1e{SHA] ¢F O R o YHEFO] 450

mlly

M

oo



DA bk sk 23 4 e BAVE ik ol olehiadel WS B
9ol PRz Fol e & o= 7HEE MSE Fddt 559 Q:HE":]

Astdon, 7k w0 AR Azle] At WAL W QEAARS LA
sH3lthy) < 2>% ﬁiﬂ o7k 4 A3E UEful=t, 2SLS E*—Véﬂrﬂ’} IVQR
Aol A Roe tAl= vlsH Yepg o, Alel] dAoigie 2edE 2
Z}olE Rt O]L T 2R ik (conditional mean)S& FYs= 2SLSe] 4

AG7h 258900 atet Tt & vk FPEchs 2 ol

3l

o
fc 1@ -{N'

B-2. HHOPIO OIYAS ZHeo! Hazm

IVOR
H:‘J\
=T 2L 7=0.1 7=0.25 7=0.5 7=0.75 7=0.9
oyl 0.793%* | 0635+ 0.702%%% | 0.771% 0,833 0.891%%*
¢ 0.133) (0.205) (0.157) (0.130) (0.135) (0.164)
. -0486%%* | 09197 | 07207 | -0532%% | —0.358* -0.194
o ©0.173) 0.259) (0.198) (0.169) (0.186) 0.232)
e -0.005 -0.012 ~0.009 -0.005 ~0.002 0.001
o (0.008) 0.010) (0.008) (0.007) (0.008) (0.010)
e 0.113 0.161 0.134 0.107 0.083 0.061
BIL FLR
0.133) (0.205) (0.155) 0.127) (0.136) (0.169)
0.209%* 0.350%* 0.272%* 0.192** 0.121 0.054
AN EAAS
(0.098) 0.142) (0.106) (0.088) (0.097) (0.124)
0.020 -0.099 ~0.063 -0.027 0.006 0.036
QA EAAS
0.131) (0.203) (0.156) 0.133) (0.146) (0.181)
-0.005 -0.069* ~0.035 ~0.000 0.030 0.059*
SEDESS
0.028) (0.036) (0.028) (0.024) (0.028) (0.035)
0.776** | 0.834%* 0.812%% | 0.790%% 0.770%** 0.751%%*
CEEES
(0.100) (0.154) (0.119) (0.093) (0.084) (0.092)
5.250%% | 4663 4,890 5.105%%* 53347 5.530%*%*
s
(1.843) (2.645) (2.065) (1.644) (1.546) (1.738)

1) 25189 ( )= EEA, IVQRY ( )= Bootstrapped FEQAME LERd
2) %, o e 7L 10%, 5%, 1% SJRolA BARo R Gojsks ougt
3) 28LS, IVQRY] ojdE2F2 THLE B3t FHXY

2) DAL RERES 2 JENSH 1EH S1HAI0 Fak(F(2,561) = 40.859)2 1% +=Z0IA ROIZCD], 2CA|
3|HAQ| Durbin-Wu- Hausman H™ZIKDurbin = 23.123, Wu-Hausman = 23.6337)0IM T MEHE 14T}
a5t {02 LIENTT
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AAe171e) IVQR F+423E AHEH, ojdFHlE odasel sAxeR fofet
ZfolE Beth A5 108919 F4A5E 0.63501% 24, 90591 0.891% 1AS &
A= Z5 Ao 2717F ARE AR YER. ol A4S oS oYL
2 g &50] ofRofjlE T A5EG duke ZE st g EE| e
(84.1%)0] FAAGZE AEo] Qi FAAYZE 4250 o WA Qe 1AEE
@ =09 AT T2 MM BEEIF o7IaSo] AP FTFETG W2
ZASE YERT. 1 9] 99, 15 % 5 AR 293} oas 52
AR Fod Y& vAA ot

o AYAe] g0 wE oYAS FEAIE HHEY, PSR E &

OfH Olokﬂlﬁﬂ 010““011 T Yo e HAen, 53] Aas EH0lA

T BT Z9IM AR FosiA

J|m

oJARZFL o]YgAa5d ¢ (+)<—>J ?ﬂﬁliﬂi 7}11% ZAoR Uehth A5REER
B, o]dAS 108904 APERFO] A= 0.834, oJPEXFO| A aT=

0.7512 A&5 of7to] Hlsl 145 017}?:%% o]g45 \‘4@ oldRxH
FFo] Fache A Btk S ojdEe A A Her 145 o7k

i 3> o]Ro]71e] o]QjAE Al FgAutelr) [VQR 843 e A5
904915 Aok tiAlR oJYasel foFlon, us 32 FAXCE [olsA|
orQth o]dQALe] AT &5 90R A 0.0742 HHQ FFE nFH
FEe 37 Akt A ¥ HAS 7Kt =0.1, 0.25)004] o]dASol J(-)9]
FFE A= AR Ptk 2443t o7} g3t 01%%501] oA Y
> ol ANE FF ARete] A|&o] AL ofmojrto] {oIdt e v 5 eS
Bk

oj&2oj7le] 11 ogﬁﬂug EAS AT, JAFAREE 908$1E Alejshd A=
HESE S RG] = a5 o7tdaE Jol A Yedth wh,
UASAAE o daSoll frofnieh ol it ZdA0f71e] RA el nid7IA]

_12
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2 QPPA AR wF0) FFL ofZol7l) ofgAL FTIE 9% Fa3 2lolw,
E3] AAE olzolrllA 1 o]t 2 Ao e,
E-3. 0{20p7}0] O{YAS ZHoQ! KAzt
IVOR
Ha 2SLS £
7=0.1 1=0.25 1=0.5 1=0.75 =09
- -0.529%** -1.028%** -0.805%** -0.573"** -0.350* -0.151
o (0.18D) 0.272) 0.207) 0.175) (0.189) 0.234)
1o -0.012 -0.018* -0.015* -0.012 -0.009 -0.006
o (0.009) 0.010) (0.008) (0.008) (0.009) 0.010)
0.207 0.291 0.246 0.198 0.152 0.111
wH5E
(0.145) 0.222) 0.169) (0.140) (0.152) (0.190)
0.251%* 0.329* 0.281** 0.231** 0.183* 0.140
AEAAS
0.107) (0.168) 0.125) (0.099) 0.107) (0.138)
-0.084 -0.212 -0.169 -0.123 -0.080 -0.041
A FSAA
(0.136) 0.201) (0.155) 0.136) 0.157) (0.198)
0.010 -0.052 -0.020 0.013 0.045 0.074**
SECES
(0.030) (0.045) 0.033) 0.027) 0.028) (0.035)
0.718*** 0.795%** 0.769*** 0.742%** 0.716%** 0.693***
AYRzT
(0.105) 0.163) 0.127) 0.097) 0.087) 0.097)
6.335%** 5.521** 5.765%** 6.019%** 6.263%** 6.482%**
45y
(1.889) (2.755) (2.142) (1.694) (1.604) (1.853)

1) 28189 ()= #EAL IVQRY ()&= Bootstrapped #EQALE UER]
2) ¥, e we= ZE7E 10%, 5%, 1% ogEolA BAFCR Folgke: ough
3 2SS, IVQR«] OJYRZFL TIHMAE B3l 24|

2 ApollA] oj2o]ge] ojdaSell iRt o] YR 2] ARIN= 0.7% ~ 0.8%=
e of iR zgollA WA o8& 9I3F Bage] HIFo] w2, AT 2y
ALE 292 ZeE o|YdREF] JFe] Hashs Ao® UEth ol oldd
2011)°] o}F-& froll Higt WAlEE o] FAE B ol A AoIdY] o
ol Z7F 16.4%p, 253%p SHfohe Ao= et Jup fARE Ayfz Helh
2019 o7HEAIRAL Aol w2H, of2ojfollA] dmn|7}p P FAn] vl I
o1 A AU 244%5 AAFOn, o] FH]|(26.3%)0] 0]o] t]¢ e fFo|t)

Nl
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ojzofffe] Foful§ T AT ol A=mnZF AAslaL glof o]E WAt o1&

Eof n|2)= Ggo] mj$ F Aoz FAHL E3| 2HEo] o ALE o7l 14E
oj7fo] sl QBT AP TP} H& Fo= YERTH

H-4. YAop7I0] OfYAS ZHEQ! Hajzmt

IVOR
B 25LS
=0.1 1=0.25 =0.5 1=0.75 7=0.9
. ~0.367 0.437 0114 0715 ~1.079 1518
o 0.702) (1789) (0.850) (1.710) 2.595) (3.723)
e 0.030 0.010 0.009 0.007 0.006 0.005
oe 0.024) 0.038) 0.027) 0.018) 0.017) 0.021)
~0.304 ~0.405 0.29% 0177 0.104 0017
B§eE
(0.375) 0577) (0.404) 0.295) (0.309) 0.402)
0.159 0528 0.369 0.194 0.089 20,039
A FA A
0.244) 0.447) (0.288) 0.178) (0.196) 0.292)
0.863* 0.961 0.822 0.669* 0577* 0.465
AN FAAS
0.427) (0.884) (0.606) 0.357) 0.299) (0.391)
0,074 0.128 01245 | -0120% | -0.117* 0114
SERESS
(0.068) 0.081) (0.063) (0.060) 0.068) 0.084)
L1525+ | 1.165% 10375 | 0.896%** | 0.811%** | 0.700%*
SENES
(0.310) 0.469) 0.341) 0.229) 0.192) 0.208)
e ~0.634 -1.929 1.658 5575 7.047* 10.808"*
e (5.745) (8.844) 6.251) (4.345) (4.198) (5.349)

1) 28189 ()= EE2A, IVQRY ()& Bootstrapped EELAE LERY
2) s *k **k\_ 71—71— 10% % 1% 'IT—’] Oﬂ/ﬂ EA]X—I_& %9]—@._% 9]13]@_
3) ZSLS IVQR—J OJAHZFL TS E5t 242

o
NS AHER, JAFARE oldaSel Folgh FFo] fide, dASARS
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AL 715 o] RYEE AFo] 7] HhRol,

AUHEFE WE ROloIA] FAHOE foFIon, ofdhSol thal of R AR
A EI= o]20]¢lol] u]h A Urheh. o)t Gfalelele] WA ARG BN
MIRALE 9], 2187 oUA] BIFGIERE, e ), e A8 N2 A,
5 A B AR, A AR A1 53} o) olzelgiol vl o
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W oli Al ke ol 2
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L3} upo] AFFSE AJoo] 9 Ao s MuEr). Eak 28] w A oFel WTO
A124F Z+=3]9](12th Ministerial Conference)ollA] AR R &) T sto] Aeh
do7h 1P Alm ool Wt of7kas BAE 93 AR ofddEEs AY A
Aol = At Wsrt gls A o' ot o]ef - oAl S WSl 071
B AE AT oA VG Flom Avky)] weh SHgA of7kas
SR7F JHol S A Ha = o FEal Qik o]of] B A= 20199 o 7RI RAL
npo| Az H|oEE FEste] o PELg o7kl Fof AR EAIA f8lo] A5
WIS M GaE HEHeR B

A, FAlo7te] APASS B ASESolA ojzo)7tH %OP—D%, BIEE
7HAGE FAlo71e] Aso) ojzo|7kELt A UERT o] FAlolY 3
A5 offiglo] YA ofEol| TRl wit o]l A5EE R I3 AT
AL Qleke 2ol 21(2006)2] At Aael A3} 53] Ui FAold AR 2006
wof| sl Al FEIen, FAO2020)0] T AlA| Aol Ak o
Al BRAIE ol Alr o wzt o]dFeE A5E3Es> A7 Jow

A, olef3t S RN 3 ool FuakE U AEH SE ekt
53] olzolgie] A4 S U UFE WEY B S0l Bas o
R, P ) AR skl LS 2 93l Gy 21
SOV, o hEt AAT ofZol7te] olgiaBel HoF YL AL A0 U
eRITE 41 W olAlR] AE AL IYBkE B AR WAE ARIY 972
At Sick. 20194 o] oIkl X&7RsT WA W AN Hol1e]
223700 oubAIah] 98] ol disolES AR/ wEE g om, A4 nstel

o QI o} E4H 7)1 FR3 ALH —‘ErZﬂE ohea gtk m}aw olnzlel 2]

iH ool LEFEE ehbe B Do 2 olzolg
o] 2ERSJIN FAHOR FOIG o HakE LreRhon], B3] Aas B9l
0 o] 2 A0 etk B8 QABAREE WAlolrle] AR AR §

o=, o= APAlol7le] QA B FFI7I0] B0 R st 3] e
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