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EXECUTIVE SUMMARY
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/' EXECUTIVE SUMMARY

A Study on the Establishment of a Survey
System of the Production Cost of
Aquaculture Products

1. Purpose

- The world aquaculture production has increased by an
annual average of 5.4%, steadily growing the ratio in
the global seafood production. South Korea has also
witnessed a sharp rise in aquaculture production,
producing 2.25 million tons as of 2018, twice more
than that of sea fisheries.

- With growing importance and roles as a source of food
supply, aquaculture production will gain a higher level
of interests as well as policy demands.

- In addition, rising price volatility and uncertainty
resulting from environmental changes in the fisheries
industry has also been driving up the production cost

and volatility of aquaculture households. Therefore,

Vii



policy demands are growing for diagnosing the accurate

state of operation while improving current conditions,

but there is a lack of subjective and reliable basic data.

Therefore, this study aims to suggest a roadmap for

establishing a system of production cost survey befitting

to the features of aquaculture production and phased
implementation strategies. Such effort will be able to
address the absence of production cost surveys of

aquaculture products, which have been stopped since 2015.

* Development of the aquaculture industry has
increased the policy demands of production cost
survey for aquaculture products. Despite this,
however, the lack of relevant foundational data has
prevented reasonable decision-making and setting up
the direction of relevant policies.

* Given the urgency of its implementation, the study
has established a system of production cost survey
targeting major aquaculture products (abalone,
seaweed and halibut). This allows us to understand
specific operation status of aquaculture households

by product type.

2. Methodology and Feature

1)

viii

Methodology

To achieve the aforementioned purpose, this study



EXECUTIVE SUMMARY

carried out literature review relevant to production cost

survey per industry, review of similar domestic and

AHVININNS

foreign laws, review of laws and regulations, research

consultation with experts and local business trips.

* A variety of relevant statistics were reviewed to
understand the status of production cost survey by
industry including guidelines of production cost
survey of the agricultural, livestock and forestry
industry. In addition, this study went through relevant
laws and regulations, while setting up a direction for
establishing production cost survey for aquaculture
products.

* Furthermore, the Statistics Korea and the Korea
Forestry Promotion Institute conducted research
consultation for this study to help establish a system
for production cost survey. Consultations include
general elements such as implementation status in
the agricultural, livestock and forestry industry,
sampling methods and methods of securing data
reliability.

* The study first understood the general status of
production cost survey in the fisheries sector carried
out by the National Federation of Fisheries
Cooperatives (Fisheries Economy Research Institute),
which has experience of implementing production
cost survey of aquaculture products. In particular,

researchers carried out consultations with experts on



subjects like reasons of suspending the production
cost survey of aquaculture products, difficulties and
needs for its re-implementation. Lastly, the study
received practical consultation from the Maritime and
Fisheries Statistics Center of KMI, which has
experience in relevant works of designation of

nationally approved statistics.

2) Feature

- Amid external and internal uncertainties, the
importance of the aquaculture industry and relevant
policy demands are expected to increase. However,
basic data for diagnosing the operation status of the
aquaculture industry falls far short. This study is a
basic research aiming for establishing a system of
production cost survey for aquaculture products and
help reasonable policy-making.

- In particular, the study bears significance in
suggesting compelling grounds for implementing
production cost survey of aquaculture products, which
has been suspended since 2015. Establishing a system
of production cost survey for aquaculture products
allows a more objective diagnosis in individual
operation of aquaculture households by product.
Therefore, it can be used as a foundational data for
setting up customized fisheries policies.

- The production cost survey of aquaculture carried out
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by the National Federation of Fisheries Cooperatives

has selected samples targeting members of the

AHVININNS

cooperatives. Unlike such survey, this study conducted
review of parent population and sampling frames based
on the Census of Fisheries despite limited accessibility
to data. In this regards, this study differentiates itself
from existing ones, becoming the first study to use this

methodology targeting aquaculture products.

3. Results

1) Summary

- Chapter 2 reviewed the necessity of production cost
survey by providing characteristics of aquaculture,
designation status of national statistics accredited by
the Statistics Korea and a recent case of falling cost of
major aquaculture products (abalone, halibut) at
producing areas.

* The study looked into general features of the
aquaculture including classification of aquaculture,
aquaculture methods by product type and region in
an effort to establish production cost survey for
aquaculture products. In addition, it presents some of
harmful cases in which major aquaculture products
have witnessed falling prices at producing areas,

offering the needs of the establishment.

Xi
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* Nationally approved statistics in the fisheries sector
are one third of those in agricultural sector, and
among those only three statistics are directly or
indirectly related to aquaculture statistics. Taking the
importance and increasing policy demands of the
aquaculture industry, the study highlighted the
urgency of conducting production cost survey of
aquaculture products.

Chapter 3 reviewed statistics of the agricultural,

livestock, forestry and fisheries in Korea and similar

statistics in Japan, presenting implications.

* The agricultural industry has conducted production
cost survey since the 1950s. Even though the timing
of implementation was varied depending on the
purpose of statistics surveys, all relevant statistics
were accredited by Statistics Korea and have
continued to the present.

* The Fisheries sector has started the survey of the
‘Status of Fish Culture’ since 1962, which was
approved as national statistics in 1970. A decade
earlier, Japan also started and has carried out the
‘Fishery Household Economy Survey since 1951, and
included aquaculture as it was restructured into
‘Fishery Household Survey in 2001.

* Unlike the ‘Production Cost Survey of Aquaculture’
which was suspended, other surveys were designated

as nationally accredited statistics. Therefore, these



EXECUTIVE SUMMARY

surveys have carried out and announced every year
with the acquisition of solid legal grounds,
organizations and budgets.

- Serving as the core of the study, Chapter 4 presented
measures for establishing a system of production cost
survey for aquaculture products.

* To provide a basic direction of production cost
survey for aquaculture products, the study presented
parent population and sampling frames. This
suggestion is made based on the review of several
considerations (size of aquaculture, license and
production period and aquaculture method),
designation and design of survey subjects (abalone,
halibut and seaweed) and the Census of Fisheries.

- Chapter 5 suggested a specific annual implementation
roadmap to smoothly carry out production cost survey
of aquaculture products.

* First of all, this chapter presented clear purpose to
sustainably carry out production cost survey of
aquaculture products. And then, designation of a
dedicate organization (draft) was suggested including
the principal of survey, securing budgets as well as
legal grounds.

* Lastly, the study proposed a specific yearly roadmap
for stable implementation of production cost survey
for aquaculture products. Therefore, one-stop

implementation system should be in place starting

xii
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from securing the budget in 2020 to designation of

national accredited statistics in 2020.

2) Policy suggestions and relevant activities

- As the first study on the establishment of a system for

securing basic statistics to respond policy demands of

the aquaculture industry, this study is expected to

provide significant policy implications.

Since half of Korea's fisheries policies are relevant to
the aquaculture industry, the study presented necessity
and solid grounds for conducting production cost
survey. Therefore, a specific yearly roadmap was

suggested for smooth implementation of the survey.

* The role and policy commitment of the government are

of importance as a main policy provider. Therefore,
the conclusion of this study suggested the willingness
of the government and securing of relevant budget as
a prerequisite for the implementation of the survey. In
addition, the study proposed its legislation for
providing legal grounds, designation of a dedicated
organization for improving survey efficiency and
reliability as well as pushing for the designation of

nationally accredited statistics.

- KMI Fisheries Outlook Center proposed the following

for smooth implementation of production cost survey

for aquaculture products: offering the necessity of

conducting production cost survey, providing basic

Xiv
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data to acquire budget from the Ministry of Oceans

and Fisheries and strengthening the function of policy

support.

* Furthermore, when the MOF push forward the
legislation of relevant system to provide solid grounds
of production cost survey for aquaculture products, it
is essential to support the policy and improve the

utilization of relevant policies.

3) Expected benefits including policy contribution

- If the statistics of production cost survey for
aquaculture is established, it will be used in a variety
of sectors from the perspective of policy, society and
the economy.

* First, securing basic data on aquaculture products
enable a systematical approach towards and accurate
diagnosis on individual aquaculture product. As a
result, the statistics will be used as a basis for
making reasonable decisions in establishing goals for
the aquaculture industry.

* Second, providing customized policy service at the
right time in the right place will allow us to
understand the status of aquaculture efficiently.
Therefore, the survey can be utilized not only for
implementing objective and reasonable policies but

for establishing policies on income preservation of

XV
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the aquaculture industry, such as calculating the
amount of compensation in case of an aquaculture
disaster.

* Third, production cost survey of aquaculture products
will be used as a foundational statistic necessary for
innovation measures of high added-value in
aquaculture and establishing the foundation for

sustainable aquaculture.
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B85} FESHAT. BA olgF2Ate] Foldt ol7h & 5T 4,793
ol7tgou, 1 % 310017Hs A A8 R4l et Sl et
Q= Heslo] e 7Fset AR & 5u 448301712k & 4 ok,
2 o7l FARAL 71F0E HYPOH, 25 o4 A
L oo7lo] A9 149 WAoR /|EE BRS /202 Sk

AA o71E V1Z0R N9E o7t EEt
o] 7§ &L A0E Urhtow, theo® Ay U FA Y So
o FEW o7l BEE AR% A9 A9 AYAGY vFo] g
otom, YL AFE] 7P WL ol £EG A0 tehy
oh FAY 24} vlolAEdolE Y A9 EeRlE A
o7t % 215719 oI} SlEEE Ao Slsgon, a2
A9 o747t G| TR BrFssh AR A o] okEl]

o AN A2 HSAL,

(H 4-16) X|9E 07t 2

TRl 07t
N F| X2 LI 2 x|
o o= 4 =
A 54,793 2,408 1,810 370
SAEAA 2,154 2 60 5
CIMEHA 2,121 1 26 3
SN 878 5 - 3
47l 725 - 34 -
gL 2,279 2 - 2
B 8,147 17 121 10
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H4g Shptts 3H| A HA 1= gt

x| ) 07t & )
| = 4 =2
M= 2,882 2 158 1
Hetd e 18,801 2,353 1,411 136
Y8 3,003 6 - 24
dd9: 9,380 8 - 22
N=EEAX| = 4,113 12 - 164
7H.‘l|*'t”7%§i(% FelE) 310 = =7t
F 1) 0710 S5E Y 7|E2 YA0eHE TIECE MY

2) LMY ZAON S2HUIE XM2IE 07t 2= 5 215710|H 552 7=20| 27tse
Xz A MDIS. HUSZEAL 2015 (ZA4Y: 2019.09.06.)

2t $2 A - AL o7k ¥BL uind YA orte) Ay
Fol /1 Bgtom, AR A% A ol ot ool 3
AL et Al E o 7 ol7te) A Mol ko, Wiy

o ogdatol FYLSHT B Ao el

-

el 0h %
. RE] Z R
= Opt:  HIZ  OpI:  HIE  Opt:  HIE

A 2,408 100 1,810 100 370 100
Y 1,348 56.0 750 41.4 226 61.1

15 983 40.8 929 51.3 130 35.1

#
2—3;— 77 3.2 131 7.3 14 3.8

X=Z : EAE MDIS. HEZAL 2015 (FA4: 2019.09.06.)

T AR HGH] 2AR FEE A BT oS3 E2 Y]
Fog AYH

i) 20159 oJYFZ AL ti o7F

i) FAHH 2AIA 192 55H B 7=

i) 2Rl A2d L A9

iv) 2z (Outlier) FE A9
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=
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M 4E Mtz 2| ZAAA 715 Lot

= F4 0.0lha? ¥ 95ha7tA] HYE Holy F
A9 Zjo|7} E AR ERIEJN, JrghS
A o7} BX = FEI} &2 of7tof FFHo] 9l

= ha
ACHEE = T I TS
| 5,821.5 24 95.0 0.01 4.0 1.7 8.8
HA 2.0 1.0 2.0 0.01 1.4 1.4 0.0
QI 0.4 0.4 0.4 0.35 - - -
24t 9.2 1.8 5.0 0.05 2.0 1.1 0.7
PR = 0.7 0.3 0.6 0.07 0.4 1.1 0.0
=g 42.0 2.5 25.0 0.03 5.9 24 3.6
HE 3.5 1.8 2.0 1.50 0.4 0.2 0.0
Mg 5,752.0 2.4 95.0 0.01 40 1.6 8.8
8 3.7 0.6 1.1 0.05 0.5 0.8 -0.1
A 6.6 0.8 2.9 0.03 1.0 1.2 1.2
yS (B 1.5 0.1 0.3 0.03 0.1 0.6 1.6

A= EAE MDIS. HUSEAL 2015 (B 2019.09.06.)

A2 e 7 F5 visf Y= Qe Aol Al A
o HA| Al WAo] oF 17,000haZ 7 At 2
100ha® &5 & +27F 7P Zlow, FAAAE o7t Za7t v
A FFC WE) 1 FEEO] I & 5 lou, TRIVIAR
Bat AH ofste] o7t HlFo] w2 ACE YERTh

Hu)
oS
E o
(g of
)
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a3&E HS
HA o A
21,7700 120  100.0 0.0 13.0 1.1 24

XS A Gt 2

ﬁ
>

A=

J

gl
S

B4t 1977 33 28.8 0.01 45 1.4 3.8

eI 866 3.3 18.0 0.02 4.5 1.3 1.6

4= 517.7  15.2 60.0 0.10 17.7 1.2 1.0

] 1,7782 147 56.5 0.30 9.7 0.7 0.8

H= 2,256.7 143 45.0 0.10 13.4 0.9 0.8

e 16,933.2  12.0 100.0  0.03 13.3 1.1 2.7
A= EAY MDIS. HYEZEAL 2015(AAY: 2019.09.06.)

2 A9 A5 (148.2ha)Z UrEFF oM
Aol gka] FH7F 2 Ao IQIHLt E ZEE

H|Fo] W9 =2 Z o0& Ve,
TEE 40haz AFE=A o] FEH.
ol FFH £A tidel sFEHE 37 FE BT EEo|7HE
&2 WA o] Heprt v 2 Ao® e e(d F5 7I€ 0.01ha
~100ha), o7} EE= &qtR o7te] H]Fo] T mEhA FA |
g 71E0E BE F5 A A8 o et #2247 24 B
< 7Fs/gdol ot 97t ]sitt.

d

1A
N

Q.

>,
9,
N
o
ﬂ
4
=)
)

H 4-21) GX| SATH 7= X9E SAY

=l ha
oz HE
XY A T Z|f ESEN %ﬁ ﬂf_ A=
T 317.6 0.9 40.0 0.01 24 2.7 13.1
st 5.9 1.2 5.0 0.09 2.1 1.8 1.5
oI 1.9 0.6 1.7 0.08 0.9 1.4 0.7
=4t 0.4 0.1 0.3 0.03 0.1 0.8 0.2
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o= H=
XS A Bd Z|CH E=EN %ﬂ 7‘;|_f'i_ A=
JHE 0.6 0.3 05 0.08 0.3 1.0 0.0
= 10.0 1.0 3.8 0.02 1.1 1.1 1.7
M= 05 0.5 05 0.50 - - -
L] 106.1 0.8 12.5 0.01 1.3 1.7 6.6
a5 20.7 0.9 5.0 0.03 14 1.6 2.2
a9 234 1.1 8.0 0.06 1.8 1.7 2.9

= 148.2 0.9 40.0 0.05 3.2 3.5 1.4
A= EAE MDIS. HASZEAL 2015 (B 2019.09.06.)

(Stratified Random Sampling) B &5 HEEH ZARH]-Eo0
+ 7H8 stoll A== Hlolrt g (Neyman allocation) W2
SPHAFY 21(2009), pp.137~138.).

2 AFoM= FEE FAHYS 33 MeE E8olvloy, &
ARIRARE BIZS & 2AF Al Al A9 A

A 53 MR 1 & 5 Yk

35) SelGEUHE MBS 4P 531 Soll 208 ZAAA BEQKIE EUCZM HESESFE
(Simple Random Sampling)0f H[oH E&=2| CHEM I AR S28ME =Y 4= T EEO|
QCHANM(2003), TABITIRAIIHEZ | p.232.; ZIE 2/(2004), "sULUE E2H HES
Tt IHAH Sy, pp. 22~23. ; ZYY 2/(2009), "EEZALR| 062t &L, pp.121~123. ;
MUIZ(2012), "TREZAIEE pp.85~88.)
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L
2
( Z NhSh)
_ h=1
- - e L NSy,
FE Y N’D+ YN, S} n = g
& ZNhSh
h
FE
o171, D= ( -
a/2N

T BEFSA0| 42 UHE 2(2004), "sYUE B=E HES/HMEA B, pp. 26~47.; HEA]
(2018), "SUHLYLEALS| WL SHHEIAL AIZEM;, p.35. NHEE HIFOZ XXt &Y

2]
=g Hola glloH, HAdE Huighat Haghe Aort & A=

Urebdeh dol §g A4 2

)
Ao Sgge AAT 4% B2 $E VIElEE

of vlsf 2.6%, FAHAES 7€ 2= HA7F 19.0%% F4Fo| 7}
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H4g Shptts 3H| A HA 1= gt

_ o | 3 £]
(B 4-23) I AL At 2] : 7H, ha

= S i
=5 BxtE SEHUAA HES ENE STERMA  HS
M= 2,408 2374 98,6  5821.48 4,956.75  85.1

4 1,810 1,763 974 21,770.03 18,633.53 | 85.6
=2 370 367 | 99.2 317.64 25714 81.0

INI=IPSIN PSS

T2 F5E 2000 R FUSH

=2 - ha
o = Z HX|
= A Z|CH A Z|CH A ES|u
1 001 - 031 0.01 - 3.00 001 - 020
2 032 - 080 317 - 5.00 023 - 033
3 081 - 187 510 - 10.00 036 - 050
4 188 - 350 1045 - 18.00 051 - 089
5 364 - 14.00 18.17 - 50.00 090 - 7.50
X2 KX E
2) E54Y BE A2
HE 2% A 3 9} 50| A7 B gsiEo] wat 2&3o}

Al
o B A, A, 9AY F BE 4L PAK tt Ha
304745 25 45079] o]
MREE B SE7F 57 M e Aol Ha
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>
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A Eio| YR Ao= epgth £, Ao Fult /b
2 A% 2 3 ) BRUA} Y 2 opAn 3(63)0 WFHE 2
284 9
H 4-25) SIZQXIE B2 F& 72 crel
M= Y X
5 =4 SHAI Rt =t ARt =4 ARt
2F® 003 005 =EE 003 005 2T 003 005

1 478 8 4 407 15 7 81 3 3
361 13 6 274 9 4 58 2 2

27 12 463 24 10 90 3 2
476 4 18 279 33 14 68 6 5

5 463 190 84 340 112 47 70 75 65
A 2374 279 124 1 1,763 193 82 367 89 77

A TwWN
[éx)
©
(o)}

A= - KA ERY

HA Ao die HZAol Wle Wire dHolth. dA £5-8 Uil
AzdolHe %}%O] 7FsstAIRE, Al A1 7ol dit 9=
L of7tol diet FE7E S/HEA AL ATk mEA A-RARE 9
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H 4-26) SEAS MAH|TA (A BRCH BIX 21

&7t (71

e =
=H(eX]) AYAE X R -ALEE X

7% (ha) 0.198 0.066
Axe 6 2 2
0.1ha0|gt 1,731 7,691 6,129
0.1~0.2 34,590 49,907 37,390
0.2~0.3 38,939 19,437 18,041
0.3~0.5 82,973 24,927 28,052
0.5~0.7 59,210 10,791 14,961
0.7~1.0 63,350 8,734 14,346
1.015 57,064 5,874 11,718
15-2.0 33,436 3,462 7,672
2.0~2.5 18,222 1,568 3,774
2.5~3.0 13,054 1,09 2,758
3.0~4.0 16,760 1,633 3,678
4.0~5.0 9,284 688 1,656
5.0~6.0 6,019 369 927
6.0~7.0 5,014 39 806
7.0~10.0 7,122 478 898
10.0ha OJA¢ 7,122 522 740
A 453,896 137,575 153,548
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7|&E Tha 7|E 0.1ha 7|1E 5,000 & 10,0008

~0.3ha 1,196 ~0.03ha 242 ~1000 536 260 73

0.3~0.5 629 0.03~0.1 527 ~3000 415 488 121

0.5~0.7 786 0.1~0.2 1,965  ~5000 229 315 63

0.7~1.0 1,764 0.2~0.3 893  ~7000 133 236 49

1.0~1.5 787  0.3~04 1,052  ~10000 105 196 28

1.6~2.0 1,176 0.4~0.5 480  ~15000 107 236 63

2.0~3.0 1,015 0.50.7 569  ~20000 97 159 4

3.0~5.0 878 0.7~1.0 421 | ~30000 94 203 70

5.0~7.0 239 1.0~2.0 324 ~50000 112 234 115

7.0~10.0 153 2.0~ 116 | 50000~ 39 197 125

10.0ha~ 110
F 1 3 XMelE BE2 DAY HQ| HAS Qo
X2 ISR, ULSHLH| AL (ZAMYXL: 2019.08.14.)
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