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EXECUTIVE SUMMARY

AYVININNS

PP/ EXECUTIVE SUMMARY |

A Study on Establishment of Cold Chain
System for Hygiene and Safety of Seatood
Distribution

1. Purpose

- This study aims to propose standards and operational
guidelines for seafood distribution facilities, particularly
targeting auction houses run by district fisheries cooperatives

at the place of origin and public wholesale markets.

2. Methodology and Feature

1) Methodology

- This study utilized research methods including a literature
review, a survey and an on-site investigation. In particular,
the survey was proceeded with the Fisheries Economic
Institute of the National Federation of Fisheries Cooperatives

as well as the research company, Research & Research

(R&R).



Table 1. Status of major preceding studies and the present study’s

Classification

Major
prece
ding
studi
es

distinctive features

Differentiation from preceding studies

Purpose
Title: EEARTIROEK L FRRE
2017
Researcher (Year): B Z et al. (2017)
Purpose: Current status and cases of
Japan's cold chain systems

Title: How to Promote the Cold Chain
Industry of Korea, China and Japan
Researcher: Jang Hong-Seok et al.
(2017)

Purpose: Seeking measuresto invigorate
the cold chain industry in Korea, China
and Japan based on the analysis of
industrial status, policies and systems of
the cold chain industry in three nations

Title: Problems with the current cold
chain system and measures for
improvement

Researcher (year): Joo Moon-Bae (2008)
Purpose: Drawing problems of the cold
chain system of fishery products and
identifying improvement measures

Title: A Study on the Current Status and
Improvement of Post-harvest
Management in Fisheries

Researcher (Year): Kang Jong-ho (2010)
Purpose: Status of post-harvest
management as a means to increase the
income of producers and drawing
improvement measures

Method

Statistical
analysis
Survey analysis
Case analysis

Literature review
Statistical
analysis

Status analysis
SWOT, BCG, ILC
etc.

Status survey
System analysis
Survey

Case analysis

Literature review
Case analysis
Consultation with
experts

Major contents

Environmental changes of
Japan's cold chain market
Present status by the cold
chain system company
Qualitative forecasting

Industrial status and
conditions of the cold chain
system in Korea, China and
japan

Analysis of policies and
systems relevant to the cold
chain system in Korea, China
and Japan

Basic direction for the
development of the cold
chain system in Korea, China
and Japan

Theological background of
the cold chain system of
seafood

Present status and problems
Domestic and foreign cases
Awareness of the cold chain
system and willingness to
pay

Construction methods of the
cold chain system

Advancement of post-harvest
management

Necessity of R&D relevant to
post-harvest management
Strengthening of logistical
functions

Construction of the cold
chain system



EXECUTIVE SUMMARY

Differentiation from preceding studies

Classification -
Purpose Method Major contents
Title: A Study on Development and Analysis and identification of
. Management of Seafood HACCP Mode! hazards in fishing boats,
Major by Phase of Production / Distribution l . aquaculture farms and
prece Researcher (year): Kim Young-Mok et . C|terature review processing companies
din 5 (2019 4 analysm_ Analysis and identification of
g Hazard analysis ysis and
. . y:
studi Purpose:Development of HACCP (microorganism) hazards in auction houses run
es management methods befitting to ¢ by district fisheries cooperatives
domestic conditions in the process of Suggesting HACCP model for
seafood production and distribution research targets
Proposing a basic model and
Conducting a operational guidelines for a
survey targeting | high-quality and hygienic
Existing studies showed limitations in top 50 auction Fisheries Auction Market
simply highlighting the necessity of houses Setting a basic direction of
seafood cold chain system Suggesting a designing legitimate (public)
Moving beyond the argument of existing | design analysis | fishery wholesale markets as
b sty studies for ihe neceslsity of tlhe colld chain| on highly . wellas opergtional quidelines
system, this study differentiates itself practical design | (benchmarking)
from others by suggesting a basic model | of cold chain Suggesting sanitization of the
and operational guidelines for introducing |~ system for cold chain system (retai)
the cold chain system to actual sites of | suction houses Proposing a basic policy
Korea's distribution facilities operated by direction and budget for
fishery high-quality and hygienic
cooperatives auction houses run by fishery
cooperatives
2) Feature

- This study differentiates itself from existing studies in terms

of purpose, methodology and contents as follows:

* Purpose: While existing studies have highlighted the
necessity of the implementation of a cold chain system,
this study proposes a basic infrastructural model required
for building a cold chain system as well as realistic

operational guidelines targeting major seafood distribution

channels.

Xi
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* Methodology: A survey was conducted in 53 auction
houses run by district fisheries cooperatives at the place
of origin within the capacity of introducing a cold chain
system (based on a handling volume of 3,000 tons).

* Contents: This study primarily proposes a basic model
and operational guidelines to which auction houses
operated by district fisheries cooperatives can refer when
transforming them into auction houses equipped with a
cold chain system. With Toyo's Fishery Market acting as
a reference model of a public wholesale market at the
place of consumption, this study presents directions for
a basic model and operational guidelines (identical to
that of auction houses run by fisheries cooperatives at
the place of origin except for landing). In addition, this
study estimates the cost required for managing a cold
chain system of seafood retail stores at traditional

fisheries markets as well as replacing display stands.

3. Results

1) Summary

il

The infrastructural systems of auction houses run by
district fisheries cooperatives at the place of origin and
public wholesale markets in South Korea have presented
limitations in realizing health control standards that consumers

can be satisfied with.
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Table 2. Comparison of sanitation facilities and management of distribution

infrastructures

Auction houses run by district

fisheries cooperatives at the place  Public fishery Cold chain
Item of origin wholesale Retail stores
markets
N=98 Top 50
Unloading
(Arrival of PT)S PT)S TSP N/A
Fish | goods)
container | Selective
auction PTS PTS TSP N/A
Shipment PYST P)ST STHP N/A
Equipment sanitation A A A JAY
Facility sanitation X X @) O
Zoning/Access A A A O
Floor management A A 0 O
e Unloading
manageme (Arrival of | Floor inclination | Floor inclination | Fish container N/A
nt by goods)
working |~ Selection | Floor inclination | Floor inclination | Floor (50%) N/A
sites Auction | Floor inclination | Floor inclination|  Floor (36%) N/A
Drainage/ventilation A A A O
Treatment of discar
eat eS eta(f)o gdsca ded X « A 0
Vermin/Insects X X A
Restroom X A

Footnote: P (Plastics), T (Tree), S (Styrofoam), O (High-level of management of cold chain
system), A(Average), x(Low)

- Most auction houses at the place of origin are open-air

spaces and thus are unable to control temperature. Therefore,

even if a cold chain system can be introduced, limitations

will inevitably ensue in terms of operational management.

(Please refer to the body of this study concerning operational

guidelines)

xiii
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* The average size of an auction house adopting a cold chain

system is based on a surface area of 1,873n’. (Please refer

to the body of this study in terms of blueprint)

Table 3. Average size of facilities in targeting auction houses run by

fishery cooperatives at the place of origin

[tem

Average volume of
consignment sale (ton)

Average amount of
consignment sale
(100 million KRW)

Average Size of an auction
house

Grader (unit)

Fish pump (unit)
Forklift (unit)

Unloader (unit)
Unloading conveyer belt (unit)
loe manufacturing facility (T/D)

Ground ice facility (MT)
Freezing capacity (T/D)
Refrigerated storage (MT)

Waste water treatment (T/D)

Parking lot (Myeon)
Office building ()
Office of intermediate
wholesalers (Unit)

Contents
Top 50 98 subjects
10,723 8,097
521 335
1,873 1,730
4.2(3.9) 3.5(3.2)
2.8(1.9) 2.3(1.8)
4.3(2.4) 3.8(2.0)
1.8 25
3.6(2.5) 3.3(2.9)
31.1
612.2
440
2,055.5
9.1
42.7 Myeon (minimum)
1,409m

Number of intermediate wholesalers in a

specific fishery cooperative

Footnote: Summary of results from the survey

Remarks

() specifies the
number of available
units

Fresh fish based

Spare units in case
of emergency

Automatic based

Desalination facility
is optional

For passenger cars

- Except for a few modernized wholesale markets, most

public wholesale fishery markets are open-air structures,

which have no control over the temperature of the space.
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EXECUTIVE SUMMARY

* Projects for modernizing public wholesale fishery markets

should be benchmarked by the direction of Japan's Toyos

Fishery Market, particularly its sanitation related facilities

and operational guidelines (Please refer to the body of this

study concerning operational guidelines).

Picture 1. Sanitation management of Toyos Fishery Market (facility and operation)

HACCP Standard

= " Principle Flat floor Closed facilities
| Sanitation hu;?g?gﬁﬁ: arent ¢ Non-slippery floor High floor
| ool of the o necessy gznes » Crackless floor (neight difference)
g Market Iy Closed facilties Waterproof floor Dock shelter
g
= Bsonthe . High foor
3 Necessary zones Food exposure Easy to wash with o
=1 govemment s i (height difference)
§g (FP) Lower than 15°C Closed facilties water Net ety
3
N — . T
perature: Lower than 15°C " Extermination including
Aot on Food i oy i 65 SR Ejolia inect contl
Safety
Indoor environment Impact of °‘;md°°f Floor Vermin ete.
environm
| HACCP Standard
§ Sanitation o ’
E Sanitaion manuel . Dispateh of sefey and
gl ofthe iz Mancal for isk menagement T
2 Market
g
= Based on the " "
2 Reguiaton for qualty . )
= government Qualty contrl supervisor
§ MAFF) management
3
Bl [ Based on the Weasures for poducts et
Azt 0,,°F"wd viokte the Act on Food Safety Food sefety supenisor
Sty (colecton, discac)
Handling regulation Risk management Quality control system

Facility
Infrastructure

Operational
management

* There is a necessity for seafood retail stores in traditional

fishery markets to renovate and modernize display stands,

the interface between products and consumers as well as

to establish
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2) Policy suggestions and relevant activities

- Policy suggestions in this study include a basic model and
operational guidelines of a cold chain system for auction
houses run by fishery cooperatives at the place of origin,
plans for modernizing public fishery wholesale markets as
well as its operational management (same as auction houses
with cold chain system), and measures for supporting
display stands with a cold chain system and operational
guidelines for seafood retail stores at traditional fishery

markets.

- This study’s policy suggestions related to auction houses

with cold chain system are as follows:

* Suggesting a basic model for auction houses with cold

chain systems (Refer to the body of this paper)

* Proposing operational guidelines for auction houses with

cold chain systems (Refer to the body of this paper)

* With auction houses possessing cold chain system as a
basic mode, the total budget for transforming Korea's top
50 auction houses is estimated to be around 120 ~ 164.5
billion KRW (medium value 142.2 billion KRW) over a
5-year period.
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EXECUTIVE SUMMARY

Estimated amount of financial investment by year (millon KRW) ~ Total

(100
19 2 3¢ 4t it million
year year year year year KRW)

Minimum | 23,997 23,997 23,997 23,997 23,997 1,200
Investment
(million | Maximum | 32,891 32,891 32,891 32,891 32,891 1,645

A Median | 28,444 28,444 28,444 28,444 28,444 1,422
Numbﬁr of auction 10 10 10 10 10 50
ouses

Footnote: Business costs can vary in designing specifics depending on location, structures
and surrounding environments (roads etc.) of auction houses

- Policy suggestions relevant to public fishery wholesale markets

are as follows:

* For modernizing fishery wholesale markets, it is reasonable
to benchmark Toyosu Fishery Market as an example of

enhancing sanitation.

* Suggesting operational guidelines for modernization (same

as that of auction houses with cold chain systems)
* No need to allocate a budget

- The policy suggestions for seafood retail stores are as

follows;

* Display stands in retail stores specializing in fishery
products should be replaced with low-temperature

display stands, requiring financial support.

* Operational guidelines are suggested for introducing cold

chain system for seafood retail stores.

XVii
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* Targeting 1,300 retail stores specializing in fishery products
nationwide, switching to a low-temperature display stand
per store requires a total of 53.5 billion KRW over a

five-year period.

Estimated amount of financial investment by year (million KRW)

1st 2nd 3rd 4th 5th Total
year year year year year
Support for display
stands (100 million 107 107 107 107 107 535
KRW)
Number of subjects
for support (number 2,675 2,675 2,675 2,675 2,675 13,379
of sites)

Footnote: Support is targeting fresh, refrigerated and other fishery retail stores designated
by the Korea Statistics

3) Expected benefits including policy contribution

- This study is expected to contribute to laying the foundation
for building a cold chain system for Korea's institutional
distributional channels by switching towards auction houses
with cold chain system, modernizing wholesale markets

and supporting display stands of seafood retail stores.

- Such effort will satisfy the sanitation needs of consumers

(the public) in a consumer-oriented market.

- Global competitiveness can be enhanced by improving the

quality of fishery products utilizing a cold chain system.
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(B 2-1) P2ILI2 412 012} - THHSENE A 0]

Thol &, %
Ol THIHSENE 2015 2016 2017 2018
A 3,337,383 3,269,432 3,724,711 3,770,068
A AS 1,615,597 1,423,256 1,475,372 1,608,414
HIS(%) 454 43.5 39.6 427
HIAS 1,821,786 1,846,177 2,249,340 2,161,654
A 1,058,319 907,580 926,941 1,011,536
HE
015451012} S 920,740 792,382 809,215 828,691
H1S(%) 87.0 87.3 87.3 81.9
HIAS 137,578 115,198 117,726 182,845
Al 1,667,872 1,872,400 2,315,775 2,249,616
HIBHEAI0f] AS 594,856 630,873 666,157 779,723
HIS(%) 3.7 33.7 28.8 34.7
HIAS 1,073,016 1,241,527 1,649,618 1,469,894
S1050{o! A 578,137 454,053 445,726 473,689
T HIAS 578,137 454,053 445,726 473,689
A 33,095 35,400 36,270 35,326
L3101
HIAS 33,065 35,400 36,270 35,326
Az SAE, HABUSSEHE(EML: 2019.11. 27)

2) LUSHHOIYD X[+ AT

dutsiEol oAl AE HlEol 2 olfre 2T &

A, dutsiol Y2 ofdefdol 5 o] Fal glo] ofg # °olg
o F5 = 9= A%l gastet. ojdoldE oA pit=s
olgsta Ajste] delS 93] SR FEZ FloF AT olF 3
FEvERe] A= ARbell= ool EAstH, 5 A AHE @
+ S ATE - AFE A EEETe] oA dIES WL
2 3k AR e 29l st



AR5 JWEE 52 oMol AR WAL AZA ojge WF
T 45 QES o] Hrj A5 2F & ULS S ok 9
th AWHOE oHolAAES O AF olFS WA A
o] ohfet 3470 HE LAHOR oL P ADHE X

3 9th1) QerH O ojgdR 4
He} oY BES T 4 i A3 Q)R] Este] AH4lo]
7H oS ol F(EA)G] WEHORE FUFORA Hh &5
2 e9dE 4B X Utk

A, 1714 AARRRAR)] datste] AR TAS Sehstels
Aotk YAl o AT ARH o BE ATt A A
Afo]7] wjE: 1 5 9} & A1 Gl S 497 g
otk ;

ofel
24Ee ok

A, ojgd +4e0] 95 5 Al EFse 3T 5 Qe A=
2F AR Aot ARl g AR Qo 9 SOl B
o FEI ﬂﬂ% "2 = AR 50~7082 olol aAled f
T2 e IF AE, FW, &0 5 d¥e s
ot o7]o] "3l ol gut, e, B, AFE, EoF e Hie S
Y sl Bact AHe] &9, JE= ATdhe oS 7L AT

A, L 2A 9] "eldolnt. ibE AatAsol AARlegol &
e L7a(AEE, W), oY 5 3l ofder EoviE &
S pAbE2 vz g S8 SEAHES =W 2 Tl
A 7HL, AR S Tt ke AR GE7HE S A SRt 18)
17) oz

, BS0Q F07 1= =7+E0IM ZSTHK(0]CE
18) 0|2 *W# 10t SEOQI(HEANLIL] HeHYAR S S| 0|20|2 2 H2F5it

o
(<3
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Layete] AR $E e 20184W 71E0E 222712 HAE
k19 Mol 55704024.7%% 7 wom, HE o]o] Ad 547
(24.3%), 734 277§(12.2%)<] <=°]tt.

(H 2-2) R2|LI2te| AX|E T S&H(2018E 71F)

e 7

- s Al 2QY 7 |ENSYH)
A RE oRE AA XE OXY A4 XH 0K
A 222 212 10 199 195 4 23 17 6
At 1 10 1 10 10 0 1 0 1
QIX 7 6 1 6 6 0 1 0 1
S 3 2 1 3 2 1 0 0 0
47| 3 1 2 1 1 0 2 0 2
4 27 27 0 27 27 0 0 0 0
s 24 24 0 24 24 0 0 0 0
xe 6 6 0 6 6 0 0 0 0
e 55 51 4 39 37 2 16 14 2
Z5 22 22 0 21 21 0 1 1 0
Ay 54 54 0 5 5 0 2 2 0
= 10 9 1 10 9 1 0 0 0

F N ANEERE 52 - YT - MM - FAY - Q0 52 £ AL 7IZHAE - AR - Ty
S 7B EZ 2
A= +ESYE, HEAR

19) siY=4t(2019), 20188 +4tE RELY AEIEAL.
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Ao weba o]zt k. 2018E A4 AFAE 7]
FOo= s By, A7t AN 1,0009 Lo o4 it %
%, 1009 € o4 1,0009] ¥ "Rt o] SR 91, 1009 A
o] AR o g TR 2 5 Qo

B 2-3) T3 72 MX43(20184 7I1E, 7971 h)

o3 F2 e
20009 21014 HZOIRYA

e - .

) 1800%1-1.90091 © 04, DT, S, 41912, 81
1,0000-1,4999 §  FE, AME, HAA, ST, BRI

50094~999% A

9|.E:10| |:|| XHO{OF
(17) G

) y O
M, MTEME, ®FAl, MEdll+0F

R Otet, =8, Mt Hollet, M3, St Z8AL BE
(61 2009~499% ¥ JEIET, A=A FFA, IFE, L7 M1, 27
(22) E=71, otsa, 71E, S2Al, 2], SolAl M3, G
=25 U2E
1004~1991 & A, QIHE, HEME, ZX2, ARk, o, =4, &
(12) J|HR, YL, d9gT, ZEERY, FAE
S OGHEE XIgH 22 21 o L—H:' iIIO 7
_)C'H'E 100ﬁ % |:||E||_" oS I_OHO =, l_lOH goE—‘ l__l_h EHl_r f, o
QIS CHIL, M3, 47847 ], HH 454, X.JHH—'?’—W

a7 an

A, SEME, HESE, REEYA, A

g SRR A STHIISAEE(ZAY: 2019. 11. 27)
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3. tXl-d PAEES Mg

71 F-9] oAt 7o WEH, AAeH g2 AR AT 30
Woj sfst= AldEolth. U] AR 1 22271(7]A]
7 1070 Z3HE NEAEE 7|02 B, 19903 o] 7j4dgt
AR Y I 7 29702 A Y 13.6%0] 23t olE HH
2 oju] J2& Yugo g AAZElolof gt}

H, &% 109 el 50719 AR5 flEgo] £ o 9
o &, 1990 ol 7dE 50719 ARl e 202997t
A L& AT & UE'9] tijifo] Hrt,

weba] AR 4E Yubdo] ‘AT # & W FHMO oju] S
gk 2970l 1990l 7R E 50719 HHE7HA & 797M(37.1%5 =
gafloF gt

ot

;glo

—_

& 7 IES HIZ (%)
~ 19704 9 42
197043 9 42
198043 1 5.2
199043 50 235
2000¢c 110 51.6
7|E} 24 113
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H2d s MAIRES QE2t oigilt AE

T 71eS BF

o, Hlepol A o} & AR FREHEITE B4, AE A

A, 23, AL, YA 59 750 e dojurh
1) 45
FBL F2 oo 4] ojAolglo] ofFt $4HES ofFoR FHA
o} g Bxow g0 el AL ojujdet. 049 o] o
ehd FRO| WpALL Thpsic
RG] A9 300~400E o]4F0] Lubilo] UAlo] FHE 317
o] e Y 715715 Fol LubaolA gRA] FEol
e
20) & S0 MRINRO| QY 7152 £F 71 S22 HHSHA[DL THs5S! ot S 7HHS|
SIS I, 2 vts AK|eE SIAQ| 7|S0 Thet OIS oh= AR OIS ITMEIA Lo
L= 27 7IS0IM AR 0= F0IM a0t L Q=X S+1ok= Ol =22 7120|0At

SICH AX|QMLEC| 7| S0 THah Of 20| YAt & =, ZES - HEA(2010), "aME2| 0=
SXE| AEHQ} JHMEIO| ZHet L, pp. 33~39; BIEE(2018), MERQIA D [SAK| QA
Ay RUEL| Y 2 2FH0E, p. 138 211 HIZCH
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2) ME

FRE FABL AN AHE g9 AgHch. ol o
A LB O] oA, BeAE oA}, AHRE oA 52
2833 ok AL S ok FEY $4EL FAGE A7)
2 7Rt FESHY ARE B S, 1AL w7 @
7] iAol

B4, Sefuke} Aol Mol BAL wAE o]
U gtk Zloleh. Ax|o] AAelA oAt FEE 44t
A eheel] B 1 AEE S 49w WAskL 9
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R (2 AR) Shrel, TOIARY BICHS} Al T8, CHA| 21K, 20164 12 17 7|4k (L2 A
) @2t 2ICHAZH, TOAE SIOEIZ Xt 50CZt O[04 BRI SMHIFY QIOICt, 20161 6
24 At
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Uk AAEe) Sgelt HA e Aol oA
9§ 5o WaelA 7} et
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3) B

AR ABANA Fulle BAARD oGl Bk, S
o AL, w82 A 3719 7Isel SAlol Tt &
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o At M9 ST 4R A4 B, oldeld S 52
TFste] HAAL TAHDIE, A BHEGEADE olF
g0z siHoe 23 AT 5718 B SEvlo] HHE et

SejUete] SEPgol A HEtrE — B R ofojx: BHL 7
Sol A e ololx|t gkl itk Ho] BE4El A
NWHL FF — 48— o)~ 2519 A BN B FL
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3 Ao Q14jo] A SR AT, 1 4=

7 e oF% - A - At Bl ofs) ABY A 2AL Pk

Aol Akshe AL AvAet FEdlolt. 53] FErele

FRoE e FAES GEW) 95 9Y FHHL AR o
o

SAES ST VAT B, ow A AE7HA S

4) Eot

g vl e SERIC] S5 Al e, 2t &
o 4ol meEbAd AAAS s71= et ol fElA Ao A
Cpls

Xo]_
Ao] oloix x| R4 A9 B 4 9tk
Seutete] AH4E ol =
Y2 Solot 9w gk AR Aot
A% Fol A} I E Solel A Austa Ut

H2E xit=m KRS Q02 HH
1. 229 71

SUE ANSE PR AL AARE UM 20194
0~1190] AH $EFYY FEFAAT AT FEstol ARzA
g gAstEeh BA 220 AASE AWF FIH A7 Ad
3,000 ©149] 5070 AWFS Yo S ord, 3,000% olste]
AA%5E Al GejAlt 8AS Lefelon MR RA sgch2
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(d3 2-5) LX|+ AT

mulo

LHefO= St BETAL ML

oy

+ AIAE :20161-20184 (37H)
o AlGBE: ©AH(2019E 118" ~ 20204 18) 71FE

ZN Y @ < I
()

I - 2220 2% ST (AR B2 087K

BE 4 - SIEE AP SOTIS WE FAL 1 9 B ASThs 224 FA

SEEEQR} @ - 95% MEISZOIM A0)5E EROX +7.40%p

ZAF @ - olmt 49| 507 : PESIE ARX|0| 9|3 HHBY EAL (Face to Face Interview)

* 9| QT 489N 1 2212 EAb

ZEA 2124 o EEAPHAZIZEZ 20199 OB 262(S) ~ 2020 1 10

MR 22 EL AASE AW A4 At A, AX5Y
Swy U Bl Avlo] SjyTel, FaTe AAet By Solct2)
AR SR S0780] el A BEstel MPRAE AA
o

T= LHE
T G2AEE 3 000 OAFS H2iioHs AXIAE QEIAE BTH(RE 1 &X)
(HE2EG) * BEMIESOAIE MG M ALY F)
HE Sotd ZACH 5071 S TEC| Eotd = 506,364=
DA 22070 AKX R
£ HES51Y - BAZSOAIR 251 = 828,691 — 189,596

= 639,905&
BE/ZEHHHIE  (506,364=+ 639,906E) x 100 = 79.1%
1. &RE AT Al & A
FQ AR UE 2 MX+d AITY A 23 4H|9 Y

3. ALY SEEU MAt ELY S

X2: RiA A

22) (&= 1) Fx.
23) (R=F )9 itz REE2E HHEZANRTE)E EZ HiF.
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H2d sitE MXIRS 22t

o
dlot
b
s
4

A7t 3,000% olAg A#she AHRFE AT 50719 F Azt
A F2018E 718)2 506,364=0]ct. 2018 -2utet 4= A
BAAFS 828,691 0|t A FANT B A AHSHALY o]

1 Q7] wiEol RAFHAY AR E oA ALgithd,
AT Azt A 639,905%0] Hrh249) mytholA ;R
o] AA|eH= &3 H]52 79.1%C]tt. 3,000% u|ke] JAFE 9
W2 A2FBAEARY A3t A4 Feo] HA] gom, A
de FE0| gl oot w4 Attt

A4 A5 SJEEe] 2016~20184 Wi SIS A
o] 5071 91zl 507.89) U/, ZAF WA 987 9ol 329.09]
/o Uehgtt o5 $uao] B guolole 77t 21.99]
A3t 12.69 Yoz FAFE QL

B 2-6) 20 XIS SIENL| RIS 1ER0[0) £0)

o7
O|IbX} A = o=
QTR 2~ T 2016 2017 2018 B 214 210
QmoEM 47,832 52,415 52,087 50,778 - -
2| 5074
QmA02l 1629 2,120 2,808 2,18 @ 290 @ 7,792
ZAMCHAL  QMO4ESSH 30,964 34,250 33,472 32,895 - -
987H1) @m0l 1,118 1,421 1,234 1,258 -378 @ 7,792

752 1) ZAH 9874 SIEHEY Z0IM A2 3,000 Ol5to] TR 4874 & 1770 SImme SRR
RIZSIX| 912
2) S 30] Tt SIE O8HO) SImsololg B

Az A2ZALZ00] gt

24) R2|LI2t UBISHHO|C| HISE51(828,6915)-FAZSOA IR £5612K189,596E) = A
T AR FEEC] BRI 72H2H(639,0958).
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491 ANFG.000E o) el Sukeolele Bito] o 21,
o floj Ak, Al 52 i Slwago] 77.99 UolA] Ha: 59
g glEbgol 299 AY AER WA st AL Y9 B
Spu1go] oF 309] ol ZPFE o, A9 1§ FugA A

109 B9 o|ojFe B BApH|E FYsHs o] ALgsof s ¥

oo

o

ngke 519 407 PRAETE 3,008 HEHY
| Yehdt. olelo] WAISIA ¢k o83 AR}

7S]
7t @St A esol 97 mEolt
3. MKISE AN 2 | g

1) SIEHE Al

A5 AQEAe] B AWAL 1,730H o, 987 Y =
oA 3,000 m]Tto] 7970E 80.7%Z AFA|5HAL, 3,000mE ©]A4F 10,000mt
olsl7} 19702 19.3% Tt

(F 2-7) AX4E QTYO| RO

~ 3,000m 3,000~1,0000m¢ Yt (m)
— 7974 1974 1,730
80.7% 19.3% -

TEH () HIZ(%)
ASH 1,368 73.0

MExt

E—— M 65 34
s 441 235
= 1,873 100.0

Az S22A 21
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H2d s MAIRES QE2t oigilt AE

ok

2AF Y FAN AW Bl FFg, 48, o)
2 9710871 % 9,290l Bfelod,
FEY, A9, A 7RE 9 g 29
&, FEg PRI} 295K o7 Awgel TEE B
68 (ST WAL 73.0%, HEF 651 6.4

L oX
o)

ofr

r
o g M
)

]_

o)

I
Jf 4
o 3@ i 4

X

),

=
ol

AR Y Aol AETRE YR HAFgos TR HE
oAl AA| FAIRAY YEFN=98) 5 thF=2] 17970, 81.6%)
o] /WY AEFRE 7M1 Q= st 1870(18.4%)9] S o]

W T oF 20%0) 2t 9ol

< Aol A,

(H 2-8) X8 21T 22|

=2Ea2] of QUCt 22| 5 UKX| 4Tt
274 9674
987 IEE
2.0% 98.0%

Az B2ZAL 210

ZANY S1EE(N=98) FolA 2=dE okl e AR
< 2712.0%)0ll WA ekskeh. U] 96719 fletdol A=

2% S 9w gk Ao AL

33



Y ST St AAULSWAT AARE
RIS 38T o] BolA ARGk Y X
e 200505k HEEE 5382 Liehe

712 ABSHE ABAL 13712 WA 9 SolA 715
712 BARE UL 133%dth PRI AgSH urge B

AN

o
Hu
N
ol

G5 zlolo] MEE= 987) A FollAl 257H(25.5%) 1w o]
ARESHIL QUgiTh o] FollA A4l 1570(15.3%), S84 107H
(10.2% %t AH541E AMgole o] ERdiss 33343
50 235 AMESHAL Qo] 7HEES 70.4% ol 54
2 BHHoE 1.8HE B/t lgler, ol dfe 1.3%=E 7t
558 72.2%At.
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H2d s MAIRES QE2t oigilt AE

Felvet fage] AEeh 9 7AS 22 AARE AlQlstal=
20%E EA FBkAL Utk &, 80% o3| o] s i
AR A oA olgl=S A=k AT & 5= 9tk &,
T HISE AR ol AHE ol8she AR THEES
AARE AABHL Ha 70% o]l Dbt of#] AHE Akttt
H, 7191 100%= 2FH L ATk & 5= Tk o7t HolA
o] 71AghY A-EstE A%t AH7t A8 Thssia & 4 glow,
ol AW 299 At AwH] Yok WA 4 ik

=

(B 2-9) MX|3 QIEEC| MH| gt 7ISE
opmtt _JL (:llj(ji) HeMs AU ISE%)
N 17 17.3 35 3.2 90.0
mAIHD 16 16.3 2.3 1.8 80.6
X|Ht 41 418 3.8 2.0 53.8
SIESIES] 13 13.3 2.5 2.5 100.0
gz AE 15 15.3 3.3 2.3 70.4
7H010] A= 10 10.2 18 13 72.2

Az S22A 22

(-18CoIA Rabo] Wash] o] HFEwo] B
Ha0] B @A) Fobdlrt. o4l ol Aol olgat 4tz A
E4AE 99 2L

£ hol 7]
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(7 2-6) Q2ILI2} ARIAE SEEO| i AIY FHEHN=08)

HE Al
(EHR 2 %, N=28) [ EHa Alddgassd | (Eh2l96 N=31
-] O RUT=T 4215071
32,3 33.3
22.620.8 10.420.8 i
68.4
5= O] 8F s~1pt :||le 10~20HE :||:|r 20
EEEECEIETT t'.'—_*%’—lﬂa,u=31:
-xﬁn ORI = 49l 507l
54.2
i - =
S O s0E O 30~100= O|2¢

|_

XI=: ME2XAL0| o5l =t

(O3 2-7) R2|Lt2t AX| ATES| X Al 32 (N=98)

michs
oAl
(H:%N-0) TS ATEHAS 1y Erelsan—29
' - O SFIE=TF 42 5071
T 20.7 21.7 25 a .|_‘
o wm 1 W
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3 5,435 5,773 6,071 5,760

4 498 5,419 5,681 3,866

5 5,382 5,911 3,816 5,036
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12 2,264 2,562 2,480 2,435

13 6,120 14,634 2437 7,730

N 14 2,813 2,645 2,363 2,607
o 15 1,340 1,311 2,158 1,603
16 1,086 1,784 2,017 1,629

5 17 1,810 2,167 1,973 1,083
18 1,810 1,701 1,815 1,775

19 1,59 1,709 1,700 1,668
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26 1,028 1,223 1,166 1,139

27 1,160 1,102 1,090 1117

28 1,137 1,182 1,069 1,129

29 1,071 1,874 1,065 1,337

30 599 845 982 809

170



4
Ju

31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

1177
908
391
716
844
551
603
523
400
624
734
813
541
701

RE/FEH
532
632
368
448
517
206
340
245
276
129
200
311
27
195
244
200

1,977
17
183
88
13
138

1,142
1,043
702
784
849
692
577
655
182
804
817
864
737
772
17
553
665
418
364
430
427
452
287
328
196
262
345
238
253
299
200
7,370
109
190
98
91
78

968
968
839
832
773
755
737
717
652
611
602
593
574
568
563
551
485
477
445
416
409
375
358
317
298
281
270
206
205
202
200
174
148
136
124
102
96

1,096
973
644
777
822
666
639
632
411
680
718
757
617
680
290
545
594
421
419
454
347
389
297
307
208
248
309
238
218
248
200

3,174
125
170
103
102
104
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