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Analyzing Economic Effectiveness of Fisheries Patents
by Technology Area -Focusing on NIFS’s R&D Cases-

Hye-Seong, Kim

Department of Marine & Fisheries Business and Economics,
The Graduate School, Pukyong National University

Abstract

Government-owned patents are important intellectual property rights
that promote national competitiveness and economic development as
major achievements of national R&D projects.

The number of patent applications by the NIFS, which creates
government-owned patents in the fisheries area, has been continuously
increasing(annual average of 5.5%) and it has registered over 50 cases
annually since 2013, achieving high quantitative performance. However,
in 2019, 72.9% of the NIFS-owned patents were underused, and the
utilization rate was relatively low compared to the number of creation
of patents.

As the need for management and utilization of intellectual property
rights increases, objective screening for promising commercialization
patents is needed to establish strategies for promoting technology
transfer of the patents owned by the NIFS.

This study estimated the economic effectiveness of 26 representative
patents out of the highest-evaluated(S-level) NIFS-owned patents in the
five fields ‘Aquaculture’, ‘Aquatic disease’, ‘Biotechnology’, ‘Safety &

_Vi_



processing’ and ‘Fisheries engineering’. In addition, I suggested a plan
for utilizing the government-owned patents in fisheries area by
comparing characteristics of each research field.

Patents in aquaculture field showed a higher R&D period, budget,
market size and share compared to other fields. Also, since the term
of benefit is long, the economic effect according to NPV was high.

In the fields of fisheries engineering and fisheries disease, patents
have a large effects in terms of IRR and BCR because the R&D
period is short and R&D budget is lower than other fields, but the
effect is large. In common with the other patents, the results of IRR
and BCR analysis of aquaculture patents showed the patents with a
short research period and small budget and high market share are
economically feasible.

While patents in the field of biotechnology showed conflicting results
in economic feasibility analysis of pharmaceutical substances for human
and for fish depending on the market in which the technology was
applied, the economic feasibility of pharmaceutical patents for human
body was high.

In the field of safety & processing, a sufficient demand market has
been formed, but the result of economic feasibility analysis was low
because the R&D contribution rate and continuous investment are
lower than the other four fields.

The technology commercialization of government-owned patents is
difficult to achieve immediate R&D investment effects due to the

characteristics of fundamental research. Even though the economic

- vil —



feasibility is lower than that of others, it is necessary to continue to
secure and utilize source technology at the national level, taking into
account the economic impact of national R&D projects on the entire
industry from a long-term perspective.

Two measures are proposed to effectively utilize these R&D
achievements. First, the purpose of intellectual property management
and evaluation should not be solely to create IPs, but to promote
technology transfer and commercialization. Second, it is necessary to
build a virtuous circle of government-owned patent creation and
utilization  through the follow-up management of transferred
technologies. Through regular monitoring and continuous consultation, it
will be possible to improve the commercialization performance and,
develop technologies that can be directly helpful to the fisheries area,
such as discovering follow-up tasks, and improving the qualitative value

of R&D of national institutions by transferring these technologies.

Keywords : Government-owned patent, Fisheries R&D, Economic effectiveness,
Input-output analysis

— viii —



I.A &
£33 A (Government-owned patent)o] & =7}-EF-1 0]

(Intellectual property, IP)e 2 ]2 & of

1L 7ol WA 2 23

of o S I s
N N X of B T W oo o
T = T oy ww Ly
T T m W o % = <
ok 2 X ol O e g
5z S N W & ok e
I WO © X o
gt |4 oy = B S K
) RS N

) o R J—
= B W S = m X
N 17ro m_ﬂ Tl N o N
T g U N Se\T o L -
naile N T NN T
i X ° Xo o T
o W ooz =0T
T ~ T w gy o 3 o
g B g~ Wl w X
w0 o [ — o°
% T oy @ -
— o (=R S
(2 S KD o o &b
W B o N o <

=0 0 N R —
ﬁ,mo%%ﬁ@mm&ow@
R ar e - W_' | - N
o B - R How o
WO d S U P x <
P T L g ¥ X
ol < ™ ) oF ﬁ_c/o X T
w4 mAegr

ee) o o

TF TS T % o w
o R pe R ) R

517, 202D).

=
=

= ek

o

3,54971(43.2%)2 7+ @3kal, wdakaetd 6013(6.7%), = HAAH g}
Y 4647(5.6%), FHFAAGER 41146.0%) w=olH 7eF 2,11171(25.7%)



ol g FHEFY AYEE ddiMe IR ERH JleFent
29| 7%l AD Axpy} Fasitt 2717 R&D A= Wz /1Y
i

NzARH EAY AR ARE FA AT ojge wd,

_1{}4'

of ©
A s Aol metA e w2 RS ERE ST 7= W HE
of F71a 2] AHE-#HYsE o3 Ho] EAFTH=E

Aole AFNRRKD) EEAol FoAHA wel, ATAL g9
A B3 F AXAALAP)Y] FRET ofye, leolHAYS T 554
H G U Taigol FxH vk @&d] R&D| AEEE A4A
e BEstd AdoM R R&DE T3 ¢

Zles 7Y 5 AAH Atz dZ2E + 3l
o

2019)

T YA el EsEde 2009 2870l A 2019W 487 o2 A
How Frtetar Jom(AH A 5.5%), 2013 o] % Az 507 W] 9]
2 9 d%s veida Aok a8y 20199 71FE, BAES 9 72.9%

HAH
7F g Bz 55 ZE v F8E0] dUALcE w2 AdAon.

D AeoR FYAN sfeto] UHolo) AR oR AN WAl AIATBTY A
el ARge] D 0y 5o B 4 AL0E 1), ok, FRESA] 558 o)F 3d oy
AR B e 25 48 S8 A9 A9 30 Tgor BRHANAS st
F AthETa Auge] BN LY, S3FnA A2020-305),



37} A A7)

=
=

!

77 B 284

o 2ol 1}

Bls

A A Aol

2=
T

RS

Aok, 26719

stith. FAHOE, Y

S

FAATAL A FHe F

570

AT
24

|

) By

=
=1

=1}
=

_?,]

=3
=

Mo, I5NME 53

8 AH=2H =7k B4 s

w2} A

fatdoltt 20200 d 71E, A =+5s1d 82131 F 86.3%(7,09871)7}

A

2 AT W9 L Wy

FSAT

S|

ggoesE 43

w4

it

5

-

i

o

me] 71

-§-l_

E3]0] ¢

3l

A9 AFAAY

s}
of

Ty

-

o

oy

ojo
o

o

ﬂ,ﬂ



b 7)ol wl

S
yul

shed, B3j9] 2

54

baap sk

A

o

EEopd THESS 43 BE Aw

S|
&y

AT BAY &

|
) Y

240

-

oju

B

o

o
oju
Ta

o

=

FSAT

S|

ZO

-

I=

hod
no

)l
o]

lg
|

%

B

el

B JEHF(Semi-structured interview) ¥-21S F3l tiAdAY A 2oju

A7l 2, 2012).

S|

F 6719 o= FAH AT AFAA= Ao W8S

ATE

B

2 AAE AA AT

RA dA a7 W&

S|

i

AT 3 Wkt

\ds

oke] BAZH 7hAell

=]
L

o A

=3

A

=
=

il

3k e

2 o 539 o)

=i
=

g8ty 7leword

=
=

gz AAsta, A8 24 23

T

Q) A2 e

2l %

= A

678 <l A



A 27

YT %

a7 By

A3

v

Jm
eI
;

dek

U -‘]I
Fa

A 47
a7 44

53
24 23

A AE(E7 W 53, H9 R R)

- SREH 29 A5HA =

=izl 2 8ol U as FU » And By} 9s
SEH ) AAH ARES T > G AL YL A

7k A Aae) Az

EEE L

- AR S
- R&D2 73A1% &}
- Ay 8- 9

- 5 A%
- 7|0l AL st A%
- 5 A A=
- 7|&Ropd 53 7]&edd
- TR B89 AAA 24
- W 5510 B A
- Aw7t ASRAE T
- B4 od 53] dEF 53] 71EH7D
AF 4 A 4

3A48 2 A AFEHD

FAFHGH 7]
- 7 7)
- HEAE )
- HF1E )
- FEA )

UNRORON

A6 2

3 A

A7Ase] A o 3 AT SAH AN

<a¥ 1-D 479 W& 2 AA=




APdT = o224 w7

L AYI+ A=

D §871€9 HFaF BHo] BF FhY A7

N

AAZARACNE FY S5 29 A4S olfatd, T4YL FA
o 718y BEo) WFadel el 9 system GMM F4 39
g HARAL olfald BAS AT A9 B 4o gd E3]
9 A5l 27l B 2199 7]1E8d] BB 27 A7)E AL

2
o, 7|49 =F A4k Oidk ITakde 7€ A385 B4 Ax= [T

E=)

el Zledgal #eel TUrIdEe =sANEe FATIE Ae=m
A=A
A3 2200Ns E371€9] A& BAE HESNZ B4S S8l 7<e

Hbd e 9(2013)= =1 F 7Fx=4H(Contingent  valuation method,
&

sto] s Sl HrE B2 By Jeide] s AY

_6_



UERY, B AYS AAE BEeE S GEste o8 45

A8 3 2)(2014)+= 2004-20133 2] 1003 sS4 E &
FAHZE 7|eMNIAG’ Y EHAHE AR, AEVF 2FS 53 57
71€7k Hr7t D 6714 A B(AEE E3, FAAAA, EF 44, A
4, A RE, Wl EE e 3 9| Hpilot tes)E A}
T AHE R&D FAARH F S HR H/AE NS A B
S AlAstaA Sk

Manuel Frondel et al2010)& <atz] F= 2 7|FH S| thet B&F

<
"o 2 BA JPo| 2HE DA oIF =Y AY 249 SUe A

Lo

o

3F

£
of

|

o=

|4 %] 3 (Renewable energy sources act, EEG)S nl#H oz HESY
. EEG A, E3] Qeiw 942Nz A =(Feed-in tariff, FID= A4
NUAE =719 duA] TEZE 29 AA oUAE HE E&FHoT =

ety Wad A% fANoE BEHA RYtn AHwT wo=,

U
O
(YQ
.
@
@D
[\
o
—
E
i
i
5
oy
5
o
e
=
O
e
=
e}
e
2
5 i
ko)

Won-Sik Hwang-Jeong-
eI} 55 HHE ol gdtel A 3 A4 AFEAEF FAHAUT AF



Fei YuYanrui Wu(201d)= wl=9] 53] Q& HolHE o]&std FT=
W ZF Z1dEe]l A gl o9A S PA=AE BAstAT 39
B4 A A2 02 AFAS 712 719 E Alelddl o]d o] EXEA L
W, X2 sg FHAA "= =4 VdEe °dE FHEIVF VIdER
o o 42 A34E AT AR diFt 719 EF V19 EY, 5 R
198 S5 59 7Idid 7o =7t & Ao g Yyt
Luigi Aldieri-Concetto P. Vinci(2016)-2 ©vl=, d&, F3 A J oA
53 A& o8 FHE A 5 s E4I}AT. H= &
(USPTO)®} ¥ 5 HEPO) HEE HIEO=E 2
TARS A2 FF Abole] AHRAFE AT A, 535 AL 93 F
e 713 SHAEH AY HdF Abolo] FAFCE FoF FAAAE

e,

N

<E 2-D 537129 SFEH B4 Bd HPAT

AT 4 Y Hlal
ARAAARZA 33 system GMM, - E5129 Ass 5o 94 =7} 71£84
(2007) D IERCE LR 2 w5 Ao BX|E x4 s En) B
2](2007) -y a3} 24
Frondel M. wagel ma - 2 A4 b oA YAEEC O A
et al(2010) v Qg 9 w4y HY A
ukA o b = - ks el o 2 el )& el
@013 T PISEM uigwe) nas Ba mquw A%
A3 B Aernmay - ASAEBTAIENLALE A RD F
(2014) =oe A F ESHIAE A g AA
Hwang W. S. A - EQakE HlojEl9} B3 HRE o]f3le] 4
et al(2014) R A 7+ A4 B a2 24
Yu F. & Wu -3 Folk - W E3 AL HolHE olg, FF /Y9
Y.(2014) R RS 22 wF mv B
Aldieri L. &
: - - YR 48 ARREAN EF AL
(2015)




TollA AT

(o]

.

& 7]-017¢4(2013)

(2 7} AYALA BE-ZF-& &

v}
bl

oju

SFATH.

°

A2 Bl gk Mt AES At

o g
=

3, AN ez

A dge]

3]

r
Hlo

=y

0

,m.ﬂ
pld

Z7]

9]
AAE "

ST

JHmol Ao A A e o

S

T4

A A}

_‘l

il

shoha

tol 55
faaw X
=]

S|

S|
Ay

AZ=7qde] Al

}

9
v

o= AHE &

=1}
=

A= a&3&5 9

A= el A3 AR
o] d(2019)

il

(<]

Ho

< A

=R =]
=

a-

4 &

1

9
il

4

AT71#2 o)l thsl Zleol el

FAATNEAL S A FA e}
3} 71%eld 7oA u

B
N

A ]

s

oy

e
ﬂ,ﬂ
=y

ST

o] Zl&old Aol mA=

7] €]

(o]

.

2 3+(2020)



<E 2-2> I7} AXALAY Fe=-ay BE AP+

ATA Y FA Ml
S o L - ATIYAE PEES B¢ a/1ATNEA]
grerlol 4y S AAAd - SdEe FAoR FoA wshe By
(2013) 388 g D fol B 2T D AU AA
ARF-gA}  FH5E AR - Y Ax AES B9 52 2 FHEH A
(2018) A= Roll Bk AR APt Ak
Z3HYAFTE Izl WA R - A& Al R sl B F ZHAA
(2019) NAA wg Ax B AR AR R ARH s A
. AEolAe) @AM - sl&olRe) wANMCIEANE R AT B
A TE2020) wel ey eloigo) s %ol ATtol HIAE FaF 24

Q) &F ATMLTARY S BAZ B #} A+

X
4
08{:‘,
e
N
ko
rg
-
>
A
T,
il
e
o,
>
)
i
Al
ko
_E
Ll
S
1%
gﬂ
8
W)
r
H

e

o, A}3] A=) &(Surplus rate of return, SRR)E =4 Vel
B $(2008)2 =7t AR BA 2H Je] AF o] AA 7 RE
o MXE EFHE FF2P2007)2 APABEA S o] 83t LR
I, BIPRA SR RS, FYTEd, AGFEESE Urol AAA sg
i3

EHE B, AFAL B e ngH BAHL



BRA2E Jhdel] g AEAAA BeAde ASsiin. B4 23 A
A A Harel nls] R fEEd 2 HAGaEEadst v aos
e st on, 19119 vl §HAn &S VA= AR &

A
ZHer) A RATUL] F7h AAARA2E Lo AT RER

3
o AT B Ao 2NN

A}@.‘(Wﬂlingness to pay, WTP) A& 53 {HHH o= 7IXE Hrtsta,
TE2NE o] &9l fiv] a3 Return on investment, RODE E243}%
o <& 2-D3 o] vlwz HHFAR] Aitow AAZA a3t AAH=
WHagrte g ROIE F8tds W 3 <4t divl 339, & A4 o

igtes =2 A oiH &3 Belon, R a87tA AR W
= & dat tiv 379, T A7H tid] 8188 FAadE BT

<E 2-3> 2006-2008d =20 FATYe R&D 7ZAH &%
(9] Rt <)

i & # 3 A E & A
BE 585.3

- o) 7 298.9

Add= =5 111.2

yEEs £-3 37.9
24 A8 2,280.9

BIR e 7€ olA 15.6

g A= 155.7

o 2 A3 173.2

gnEs anchl A= 106.4
] =7 & 70.2

71 oln A 3.3
z A 3,838.5




AT,
T BEAe) AAH EHE AT

QO—]

g

s

= F

ol thsjA OECD

o

il

&
Aoz JzAT =

ql

A

al

&
a1

(2]
Sal

A7 AAeE AAH 5
&

A 712H1983-20123) &2t 7]

Al
g

7d
Z

=

o=
a1
o
o)

(o]
&2 7}

o]
2]

804,224
| SE2 282,937

35.18%°] <

==

o

oS

—Loj o
= 1w

=

I AANBALZEANA 7]

243190,

J

(o]

R

Eis

¥ GDP {717}t

Mo zn 7

=

¢}

o] A 92014 71=AT7F 7HA
¥l GDP =&

a4 =
AN dez i

13}

—_L
=]
1l

o

VPN E T F R RE ST KT W
*H R TRy oy I TR N
,OlL ;Ir.yi ,.:1_ OT N ‘ﬂ_AH N ‘UI — N ~ ‘ul Mi_yo XO
ST No ) o o A <0
uﬂm wy o rﬁ © g R BN i o O
AT e B M S R (R
N 1~ B ey R b = g
L = R e S O B R
W e o_‘_ _ ‘.&.L = ; ,:1_ Wl ,;1_
E__v o o_.E 70 JHL N ooy _..E = ' & 'A‘.w ~ xo =
N S I AR L B
T =1 T X .
il T R NS
)3 ou © M m " .. ®"r by o B B T X
0 g W T = N T odo & =~ T
MR OB Z2E®E = N 2R Yo
il oM B N~ o = MT_ —~ K
o TN mog e Sl o " m
=T B R K oR < W B
B Is Moo Wz T#
% MR s o ﬂaﬂ@%ﬂ% %_
: = ® — : — o S pt
1T Pead s, TEFzIds
] ) T £ ~ X <
P E gy TRAESs G T e oo
< = ~ 7
B o= B X BSOS & m U =
N, L M- To w_m X © & X
% PR g BB T e w g L og B
) — o
EEeti s ER AR EE
w ,é_w el BN el ow o % 2 o P
TR P L P xS woe P
F 0 & ST | NI 07 Gy
Mook B3 E LT BNy T 5T
w4 o S 7 FRORT B8R T LN
~“ od N PR HE R X & ® ¥ T O

TREARY 2] A



Selubehs ofm 24000i709) HFAte] Y, A ASE A7)

AT 24 W Hla

273 3 AnEAnAee ~ CME 5T We) ol ulgRRNe 59 ¥
£](2003) . F & ST Aol AN Szt w4
A4 damemy - VISENRAS 52 49134 AT AT A
(2007) . 3 37) FAle) AAH AFE} 24
FRAVEH, - AAREdow ) ARRALY A
HASA08)  ugmepd o a7 asel AAREd BAL A3 A
259 a7 IESA AT Y RUUmED 28 ¥
2](2011) WIP. ROLES  2esjop poe) g3R&DY AAH Evh 24
o]--4 - CECD =4 2ge %3 ANBALEENA
By By -
£](2014) OB =R 712877} 7 = AAA 4134% 4
SR saaus - % FE J1ZAT T AAA Zng 4
2017) AR g0z vy
3
A2 ey - RaAUIEe AL 98 A BAE
(2019) Aeliees ROV SiE AT 4 g} upol Ay




(@) T3y 29 71€7kA R BAFH 2o #d A7

Hed 92010+ TornqvistA+H<S T3 549 R&D A= Fa4A4
2Fd(Total factor productivity, TFP) ¥3}E Al&3sta, |Fax (4t I+
F3HE BAHsAeH, 94 7se 7HAHIHCVM) B AISEEA Y
(Analytic hierarchy process, AHP)< &3t R&D Fx}o] Wakd-& A ASHA
ok 1975-2007\3%F EA3qE TFPS S7}

o
=
R&DA|Eq o] ME HE2 Fojd 1980t SxkolA 1990 o

i

SHEel 2A A F7Feol A YElY, sdFE R&DAES EAGY

5o Fadx EFsal AN St A4t FASEH 2 7

o E 9eS UEhdth THHEE R&D T A7 AGHEE HA =

Y& B4 2, wHFY 29 RDAEL vunF w2 AT

£ 7KW =71 AAel GDPE =ol=d B2 7I9E & Aoz Yy
TR EAN 7 A3 He 9F 39,0009 E e FF 1093t =

Fd
of4
oft
o)
Re

it
o
i)
N
TN
m1o|J
lo
ot
o
39
rlr
PO
o
fu
i
o
v
o
=2
o
rlr

=]
n
Y H2 R&DAZEYE] 80% o= F3st= =l 23tk AHP £4

A7 =4 YEg T

TEIEAHQ010e AFS F4EF T W TE ZIACIYTIEe] BA
A

A goH A 2 sdFHAA

o
o
Elo] & AMujxo] thdk AA A 7Fx] % 7HDouble bounded contingent



valuation, DBCV)S A A1&at. Fx7]1A01 A& AAZ adxs=
ZleRg =YTA1980-1990d ) 16,7349 <, EAFEAI(1990-2000%A o)
18,5659 ¢, FATAI(2010-2028)= 14,9389 ¥ o= 503+ F 59,523¢
do g2 4=HAT. v&He] F4 A, 4.65%2] ArEZE ERlE&s A&
3 =dAA VX = 2093 F 13,4669 Yo F4HE oW BCRE 14.00
2 Ve FAFYE] 52 Ao EANQY. AE25E g

ES

wol= AR FF L AAWHS AXBIE FAPRY S

e

1>

& B3 ofe) <& 2-29 o] FAHAY

=3, olFYRAYY 2% N SIUOBCVIL ol §3kf B9 #A
Aol FH X D BPfAAANE FAH Au 2o T HE
ZAF A3, Hl2 A HA 1,527 oA Ho 1= 5,0269 9o =
Bttt Seue AN TR 48009 A3 FAAAADY oA A
M2 A E FAstel E2F FURAAAS] A AT Ak 6337

of dolM Al 1= 98269 €olv, &4F AMnjx=o] Wit 7HX= o

it

<E 2-5 ZEERH EHRE=E ALY FF & AAYIY 71€7HX
(91 9wk A, %)

qua%zn

T B A7) o 71&€7d = 7172 9
At 1
(@7t 200 0004ke) 12.411 95.42 3.155
[e)
AL 2 95,643 95.42 6.518

(27} 300,000¥/kg)




A AHEF2013)L AAE A=R&D ARYE], 4
E 714 5)E o8& AFHE Fall, R&D A AT A
) e BAE BAFeEAN Iyeqbaetd AN A TA
EA89E F4s9h Granger A A4S
AdAdate] axtE HA53 A3, R&D FAZE FAHE FA4te] AW
2 FA45o R&D FAVF SHEFS AJAEA=

2 EAEAT RED FA7E 4 T v X FARS(AIZD &

A A3, R&D T2l e dae B4 o]F of 3d FRE JMAFHoR
UER 5-7d Atololl Hol wh3-& HolH, o]F ofF 25zt FA whgo]
FAHG Faste FHE UEET. ol HEoE HF A R&D FA
2} ARG wE R&D A el EA]E(RR)S 55.2%= H7HE Sl
o3 A= FLI 13 BRAbd A Hlalskl s W Ao w2
o2 Yeh}, F4kRof R&D Fxlo] M2 AdadE Aoy ke Ao

£23 Q01T A5 1§ ZHA AYGEed o
= S48/ AAA dgadE 245t AddEey 2

TE

tlo
offt
2
=
Re
-
m
2L
fu
[-'0
r

g HMAE ¥

e
riy
o
o
=)
(o

%, 20119 sE=d3UEE Q1S A 9 ALAGT S Ede 13,872
o 9, &5 JFEHE 28729 9, FrkA AFEIAE 2,754 9, F
GAsE 4112790 o2 Aoz vtk B3 Saddel A
LEFIASE B Aol Histe] e W, A5 % RAMNASE B
Abgel HlE] A UEhd, 43 g0] =Rt AP R 18FEa
WH7F woe S AT

TEETH2015)S F5der<327), AEFEFQ8A) 7I&vtA HI}
(FARZH) B AAH FFEACERAE) AL T3 G372 A

3l 7lsAd B s R&Dl thgh AMd3t et ol sl ARl A Ss)

o
A4 Stk B HEANAEAS, ARAFHL 01§35t Y R&D



o] QA (TFP) W3S AZsle ¢ R&De EXAEAE EA3519
th. FHR&D FAEY A A, FFAL7INEY FdAE
2372 9, Gt A 7EeME VA EE 254%% FAHEHA
W E 220200 A2t Ar7] = wE d'Ade HEHe 4
£ E7IH B4, 71E Arrleke] vin 2 FYuiA &3 471A] SHol A
Bt 4 A3 BCRS 715E 60%, 80%lA =¥ 18 2733t
), £BI|HE JEE 60%0A 349 AFAS AHRE £olelo] whAYE}
Atk 7H5E 80%2 A Aun] S NS 2] 66LAFE o] B
2.56\ A FE] =olejo] MAstTE AE A2 Aur]E 7]

F9 4 2 £ Aur] 4F3 wwd dy, Fako] vl 14 2 g

&l e £ 3s B oy dyA] Anlge] Ha dXF3to] #

2

<E 2-6> T4 £k 71€7tA R A4 &3 44 AYdF

A= =4 U 1
AL Tornqvist A1<=H, - CEMS 53 Ho] 3 n &AM S 5T &
£1(2010) CVM, AHP /1% ATL Alel BAH g a8
seagy P ugweeas su s ass A 4
(2010) “Leoy N BRI B v 4
HAYAEE  ugduid, - AgewByoR S AddnAzd
(2013) vl g o] 24 o A7 gl AARE BN B #4
£L3 WIP. ROl may - AEEIA AR 9 EQigpuEn £28 59
£1(2014) CET Zmele woke) gERADS) AAY A9 24
EWE e oy - OFD B4 23g E6 ANAREEGI
£1(2020) et e A SR FE 3




G HYAT+ HE A

Jm

57 B Aol vAE FFEdE FE 5 HEE ]85t A
AAHE] 553 RgEaRE F %

2007), 71€2Ql ZHoA EAEA (Y3 9, 2014), 2A1F 7x=H
HCVMS 53 334 7FXB7HEMA G 9], 2013) 3R 5ol o] &5 AT
AT F2 53] A& HolHE o83 I

I RgERE FAT AFE0]l ®ol o]FojHom(Hwang et al, 2014;
Yu et al, 2014; Aldieri et al, 2016), Hl]&He] E4-& T3l T3] &
|4 Hrte A7 35 Atk (Frondel et al, 2010).

=7F A2 #Y-&&o g A= Y A= i uF
A e AE 2 AHF Ak gk W&ol FE o] Fa AT(HrET]
9], 2013; =3 9, 2019 HIZole =7k AxAEe] &g 3 =
fA4o] AxHWA Zieold AHAE Astr] 93 HFELS A AT
Eo] o]Fox 1 JuHZEF 9], 2018; o] A, 2019; AdHE, 2020).

FE ATMNEAE Y AAH Zde F2 HAGAS T 4 By
(CVM, CEM)<& &3 #He F43 H&He E45 53 Fr7HEJew
73] 9, 2003; AEF 9, 201D, 7lso] HE&H A9 v&H A& F
Aata, #E Aol v FFEHE FAF AFSOEES 2], 2008;
ATt 9, 2019), AAH BHAA AFERPS ol&st 72AF] Fu
AR A-E0] o] FojH ko]l ¢4 9], 2014, M3 2, 2017).
Fio] 7le7A 2@ AAA adel dHE A74E A¥Ed AR

BIB7bDE B8l 10E Wohsta, el vgHS FRT

o2

Lo

g

o K
r®

N

Vo1&
AT(E

At EF, APABEAL Faol BA Aol WAL 4 FFEAE

rh
N,
ool
ox!
Do
S
—
(=)
off
v
>
ool
?_1_4
Do
S
—
o
N
oE -
fot
o
Do
S
Do
&
N
-~
4N 4
i
o
it
2



o
He 7

A

=4

[e)
=

|

FAY, CVM

S|

+A(E2E 9, 2014)

%

w9 R&DS] EAET BAASA 9, 20100 BF AT}

A} & )]

EA

R&D¥]

okl M =

e

/‘\l_
2013)7} o]

2=
T

)

-



2. Q7 WY

D BAE &4

dAA 4o thxH] 2 &<
ME Aol #HhE e AAAAS A el v FAHS Fr])F
A FHAA HAY dijks AGsteE 4 otk &, AFY b=l
gk T2k B S E45ts o R, A" AR A4t 583
Fe AT FIAAY AAEAE 2 AQAIE S HItet] F3R&DS ¢
A s AASE=Y ol &5 JTHE U 2, 2006, AQU-L).

Al HlgHe] A wHo == FdAAZFXH(NNet present value,
NPV), W39 E W (nternal rate of return, IRR) 18]a2 #HJu]&H]&

(Benefit-cost ratio, BCR)®] <Jt}.

<E 2-7> AAAE £47]€9 B3 v=

W s @3
- ATuerA ek Mele] of 34 75
- olsh gol, A TR el s - BAoel e el Folgel g
BCR - %4 = diul ®Hejuge Aa w7 4%
oz HA - ulg3) Wojo] ol WIHHA e
A% BCRe| AdsA 2% 4 1%
- Exe] NS AHA R WA - olsivh oldm, e SHEY AA
\py - OIS e A e A% A A oF A Ve
- @7 =@AA e - AR FEo} B45 2 et w
- B B0l ol§ b AREAe] EgHol A 2
- Aple] Fey 54 b - Ao HHE FRE 2EEA oo}
- B Ttk ma gol Frpelo] e ARie] 59 o] 23
RR - B7bhgs) A3 ols)7} ol 57 414

NPV} BCR 584 @el&o] 29
A% ol 75

B0 Y40l Fol

2 JhsA ulA

Al

M

A8 FF78t7]47) 8% 7HLA2016)



Lo

=d A 7Fx H(Net present value, NPV)2 53 Aol tjd Fxlo
AHAAR T ol 4T SY A FARREY fAHEHE A8
SHERA Rl BASMES AAT W AT AEC7IHelt 2%
He gl AP oE Qe diEE vHAFEES FAHET ARSI HE

S E3) &A)71x sHDiscounted net cash-flow)st= FAH o 2 o]E Al o

=

o

&
2 Ueh® 2 C-D3t 2ok 7|4, =5A713, r=As A E8RlE, Th-

Npy= 3G
=— el A -
Sy (2-1)

L8] 4 &<1-&(Social discount rate)ol&d &I 7h2dl FFAd A&
12 e &5 s AA A w
g v &S ST EHATEAHAAE BAIK O HASA] &, m el
LA Held HEES st AAE 53
Agste], tieke AR TS ST omA T AAAS FIEHA
Aot o] o, ARgel Wiz Bz A" 7L SHAYL B Ae

NPV 79 EAehe helstml, NPVCO'Sl 72 9ol Tk 72k

ot
ot
[-'0
o
o
e
)
rlr
P
o
f
ol
rO
o
rlo
o

(ol

& A 7} x| (Present value)=

F4E¥(nternal rate of return, IRR)S 53 Fx}<ko] sl vz
of YT AFEF NPVE 0¢] HESF ste &ALBCR=1, NPV=0)&



B gol EAY sHsAol Yo, FE WA ke 9w

N EAEde) el BRE bsel Atk wHel EAUT
-1 2-2)

RRE 402 Jehul @-2)sh go] Uehd 4 glon, of ), t=54
/12, [RR-W%598, TB-559, TC-5M&

nn. 54 24 7l RRROLFFAER] 45 AdsA Ha, RR

[RRo] & ALY+
FHHoZE ALEH

HoE=r33387] <7 83571, 2016).
1 2] ¥] 8-1] & (Benefit-cost ratio, BCR)S vz AU H(Cash inflow,
Che &A71E AFF=(Cash outflow, CO) 3A7I2 vE HAOZE, ALY
Ak

o WY} vl AN F Hl &l A 2 YL s ol

noT n TC
BCRZR‘ t

2y 2-3)

2 (2-3M =573, r=AZ A7 @AE, TB=%+%], TC-%F1 4%,



dTNE EFol w2

L —

| Y

i A

39 FAE M W

E

=

2

oy

(o

)

—
o

A2 943 ol
A7) el o3

A%, 59 &
.

1-8-¢]

& 1

AF/NLZRE LD

et

°

Fed oF

Fozl AFAate] 288 o

HA

°

o

35 T8 4

7d Al A

L —
| Y

3}

o] H-AFI 3t HoZH AY

71718

1

°
=1

=3}

1

9
A

3], AFMEALL] A

S

S 58 AFMLRE Al
Al E mebA, A7 A

Skl

°

o

o] wj-$

Jg=

[e)

Axp7p EA%T &

F A%

°

al

Z
a1

T

gt

1813k AFNete] A
I 7kA 4 713

ARE Aele] o ule}
o NWE BE

°

S o
L
L
huy

A ate] Apelel A
A AT S gl AwE )

lo| dHAY

1(2016)

il

= o)

A -0l A

=

o

(o

)

—
o

o}

AAE

0

BaE 7

s,

°

e Fa



B2 Bk 587 ARCA Zled 7HAE gt 7Ide onlety, &
SXEAQ0INE [71&7FAB7F AF7kel =1 oA 1<) A%
AA FA-AE 87 2 Aoz JidEes AR Vel BAH 8

(International patent classification, IPC) 7]&ol| we} EFE

i
I
R0
i~
1

X0
o
=2
i
1%
A
i
2
=
i)
:{o
>,
™
>,
=
i
:14%
é
M
:&
=
e
S
:15
=
Mo
N
N
lo

<E 2-8 H|& 4 HIE¥4 3 Ha

8 ahaay A
- = N W = = EN
- - ZAguE vy AR Ha ;;‘ 2 HA A T
“TI-%I _ _g__g‘ 7]}___ 7_0; 0]— &k ?‘—:1_' H]% T7O
e - x24 Ao dAH A4

- @e ANz
A - Aol AE] ARA o] AL T
A ) Fo N

-3 1;1;— T Z2AE SAAEE qiﬂr - Al
AT 8-S shgslel BREE - 24 A ﬁ% o

%%
- A B8 % Y bey 2

Ag: 2387 &7) 8P 714(2016)



JeBopd Sao) ARuge 2y

sAA, Al Pk e

| —
) By

Bl

0

Z}-/K

[e)
=

|

<

A

TEA7E o

B/

)

3 AFATAL

=
=

SINCAL

ol

O

N

o

&

o] AAH dorme AFINTAIG £88 HIES T3 A

%

E

AU EE E

*

<E 2-9 H| &

-

2

S

AA @A 78k

3
Hl &

9

E
=
b

H

9
NeX
-

Z2M| 2 2 B gig]] AR 7]

ojm, 87+ W3l TH

FAEA
(statistical)
(detail)

o7 o 7Y o e
= H AR

e
o)
—_
N
np
!

=38} £7] 99 719(2016)

(expert opinion)

A5



AAY BAol Bad WL BHL ABsE AHL VFAER 3
of mefol WAT WE WL FHsHE Zlo] Yukaolth B (benefit)o]
@ Apositive)s] AL EAE Eahu], AFALAG Y B e T, AT
A SO Qs BT o JhHE o] ARES oIt

H,
o
lo
™ -W )
)
i
flo
0
—\‘Ll
=
=
>
r?
;1o
AJ)
-
4
-
2
e
N
i)
ﬁ
ES
=)
ic)

setglo] BA SSR AF Wole MR oA, FAUA, Fa7
TR o) WE FU EE Wg dze] Y due 5 Jomz A

< 2-10> HE F&

He & U&
2HA - AgpRel wdsh AuAlA G F= AS
=4 ©9 - SR A A e ZA
B AR B AAAlA G e A
F4 9 - AREHol hEX
AE: ¥=75}7]&7] 88 71H=12016)
Az Ao e FEHE e fsiMe Ao mAGA
3 Jdoz AiA Joj(Producer surplu)E Hele] WA= HA ]

Hs Aosta FA3Io sy, dHZ oz HH = de oEwol
mETE ofo tigk tigte g2 =St e EH (2016 AT
ZHMarket demand approach)2 A A3}l Ut



NAE AFALAYE] Aol ol@ vl MY Fme

=
H
Z7heo Y AFATAL SN2 FEY AP WL AT

()

(AT E) < (A F-E7FE) < (AR 7] o1 &) (2-4)
X (R&D719 &) x (R&DAIA A &5 ) x (F-7}17FA] &)

A7l ge md Ad 712 AFAE BF F dAAdel A3
FolA o= HR7A

71 & AFA A2 hehls] AHE odE A HYL BaE
s @AMl EAshE, dwHoR Y fokol U@ AA AFAL =
A F Y ATAL A EAZY wFS F e
R&D7|o] &2 ATALAN, &, AUSE B3l AFH 5 SH2 A%
AN} BEHRE W AA AN shed ARl @ )ef i
o] of FEAAE vehlE AFolth R&D7II&S FFHA 2AE
SR AR 7le RoPEE WSl AAHOR ofdy] W, AA
5 @el R&D7IG o] YwHow HeETh Gk, sEo] AT 7



i

AA #HHe R&D7IAE F

)
.

)

Ho

ATLNIAA LS Ea) AiE BT AFoA AA

A

AT E S AN el AFEo] AFA Hr}

s},

g7 Aol

Bl

sho] o

&

o

X

TR gl

£ 7o
77

]

X

7F obd F717}

%

&)
77t

1

-l

[e]
=

]

X

gatejo}p @} 2

&S A

X

s

A1
&y

Al

o

< W= FoA A A

3

o

[ATAERE A dvlE

g2 golE,

Foll A 7t

Kol
| .

S
i

=

FEEAH] A=

A

=



=7k A o A

}

Q) v FESR 4

il

= 7tRAo R A2 BA

By

(Wassily Leontief)ol]l <& &

= H2Hdx

(Inter-industry analysis)o] =, 4
221 MAT A o]

Kol
| .

= 4+& 24 (Input-output - analysis)

)
K

X
pld
o

ojo

e AFFa0 AL, 3

|AHE =

©
[

s
&

e
X
lg

p—

S
yul

bRy AR

Z-&sto] AAd Gl o

L AZSa%} #%

[e)
@7——':

J4k, 318,

R— 3
L

‘|_

S

9
pal

N

N

A

N

—r

-
=

o

o)

M ARGD= 2+ AARE

AATAE

/1\_]__

oju

UeEl = B (A8 AE FYsta 2 tirtE A
AP ) F HEoE UNH, 1 A=

A

o

E o] o
4oy

e 7 AREe ANE B )

o

T2E Yehe,

U

=]

_‘T_

o 7hE(

SAHAE vl

Qs

Eas



<E 2-1D Addaxg 718 7=

o_q

3
s

#4
(ZA)

HZ
Fa

F
+27)

n

Fh5e

1,2,3 -

2

X

M,

Cll

Xln

X12

Xll

~ of

No 1k

XTI, n

Xn?

Xn, 1

Vi

X

717}

1=}
T

Xn

iR
ox

_&O

1Zo] T2 HE 29 Ao H)

o
2k

N

P slrow)el]

o]
H

(2-5)

A o X, +F—M=X

(2-6)




go] Nomne Auw FQ4EAS 9P 1D AR Fase)
7

X=0I-A)"4, « X,+(I-A)"(F-M) (2-7)

N

2 AFoA HAFA oo HIe fle Aoz HAstEzw, fREo

wakel Wl we Al W 7 sle) Wske ofd A -8 2ol ¥
SEa=N

AX=(I-A)"'A, « AX, (2-8)

Slo) HomRE rREel A4d Wl BE WE YB: A8s

LA F(Q), 1‘%7}7}7'<]%%71]—’F(Vf), a8 HALFEAFE)E HAFTHE

0 4 (2-9)9} o] LEhd 4 ok

Q=U-A)"A, V,=A(U-A)"A, (2-9)
E,=A,(I-A)""4,

(A —dzag( Qy15 A 12’.“’av56)’ 0:17]A‘] a"/'j:fj’ VJ:J‘]—?_%Q ‘1?_7]‘7]‘%]’

E.
A 7dzag( Qe1; Q, (2’.“’ae56)’ 0117]A‘] aej_fjv EJ:JJ‘?—%‘(}] —]—1%% —]—1%1}‘9} )\)
J



FEFAY AF B2 AFE 20109 228704 2020 80171
o7 AW 14.8%% FE3 TUIEISTE 20208 vIEoE, A T
8011 FolAd FHE WlFTE 5357F 83.9%F AAstar on, fxpelo]
11.2%, 9|53 34%, Agako] 15% woz Ueh} dutxoz =&
s8] doletT ot FHE5E S ujste Ao Azt 5 gk
HhE ZGEF P AA ALE 20108 379404 202019 1,9827A 0=
ARG 18%H A&H o2 St o, AAR 9] A A= Az
7b WS FA JeRgth 20100 7.4 ellA 20139 13.89 9 HE7HR
FIhs Ao, 2014 279 A FE7AN FREGPA o) FRE 2 ETow
Fs wHEsi 20209 = 1629 o FES JUEGO I8y H2

rf
@
flo
=
rf
b
1o
Lo
_>|1_‘
o
Al
[\
=
N
of
o
to
-}
rlr
(
i
>,
Frtl
&
19
Lo
o
—o
rlr
v

I A ER o] Al Y8 20099 28A A 2019 48AH o2 A
=7}8te], 2013 o|ZEE= A7 5041 W =L =
9 HAgs Vv 9ok 28y 20199 7=, AA £3]9 72.9%

[e]
o
0% e Ao

N
1>
2
£
)
gt
ol
[
rJ
o
2
)
_?L
12}
ko
"
o
o\
é".:
i)
H )
r{r

‘g2l



1,000
800
800
700
800
500
400
300
200
100

2,500

2,000

1,500

1,000

500

859
769 767
s02

65 712 4 6f2
¥ I SIX | 6l1 Sl’g 6|‘t l
432
' 3
188
- - = ll -|‘ _l -' -l -' _l

2010 20711 2012 2013 20714 2015 2016 2017 2018 2019 2020

802 801

e 551 e 212 e TUROL LU=ES]  —e—THTH

<Id 3-D /534 A &5 %

743 T

RN

2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020

A g e AAR OO g

<39 3-2> F/531d dA A4 2 AAg F9 A3
ZA5: 53 %(2020)

2010 20t 2012 2013 2014 2015 2016 2017 2018 2019

<1d 3- FHFAAEY A 29 2 Bf 53 Jeold %

A5 Y5478 (2021)



dog, At

tir] 3769 ¥€(16.5%) 5713

°

L:

_‘l

ohat 7]

T

o
RIS

HH
R

2019 ol =
Zl€old e g7kl Tlexm

2. 7€l A Y3 HF

2007 o]

A

T o® s T =
=P o d i s
5 . n
S T | *
T Mn M % 5 R I
P ] 5 B2
RAFC o o T ~
R K b ' mwM i
= H i of < |sE
of M R R g N\
.Q.E HA_I o < qmo ‘._ldf .ﬁ_l mﬂ.ﬂ
NI, % g = & Mm.,_
N = D
mﬂ 0?._ A 0 Of 0
o Moo B o M W 5
< |7 e—— o% N B
I @ B g o 5
q‘mﬂm o M =r T M
xR o, T K op
o E g & B0 B %
At Nl Ho
- e o Ho
oA W mK m. ¥, i
.A_.__l J_/vu_ ‘UI ‘N ﬂ,ﬂ L .|_‘ o_o
T ™
o & W N
Mﬁ LN i = % mw_
T oy RN
I~ Lo
=, o] of W B o
P YR T W T s
(e S ® % 0| Ho
(T TR TR VL
Mo oo A )

112,041
16,050
4,793
1,939
7,063
29,185
56,243

2.3

25.0 227314
79.2
60.0
20.0
4.2
39.3
25.2

ol

21.8
12.5
10.0
20.0

4.5
20.8
53.6
24.3

ol

gk
5.3
4.2
10.0
0.0
9.1
6.3
3.6
4.3

ks
22.2
4.2
20.0
26.7
34.1
29.2
3.6
22.6

25.7
0.0
0.0

33.3

50.0

39.6
0.0

23.5

284
24
10
15
44
48
28

115

p il

A A A A 242021

=3
ATyt

A8
TEHITR

A5



Al
o
hird)
>
hird)
=2
B
1o
o
—o
N
)
o
=
&
z
o
A
I
»
o
u
olN
=
re
o
4
(o]
S

2l
uH FHA HokS wWe, FEATIRERESRY oY &F
R&DE Fdst= A 7719 7€ ¢ o

(A8 9.7%)° AT

R

e

LA
1 200
00 = 1127 1109

Ta's) sl

o —p a54
7

500 p——— ) 788
683 700
i 618
% 2015 2016 2017 2018 2018

1t

<33 3-4 7AFIE 7€l 4 W3
A8 FFA A A AE 42021

<& 3-2 7|1&% 94 7les ¢
() ek 2)

T 2015 2016 2017 2018 2019

AA 154,310 176,835 182,156 189,474 219,315
33(A) 92,518 108,719 112,666 110,544 134,087

o s} 61,792 68,116 69,490 77,930 85,228

A8 A2 A 4A 742021



X

A FEFAFNBY 52.7%7}F 7

_‘l

’

=
) LN

2019 7]

B

tol A47) 1407002 713

j=

8 AHz
3573t 7]

2=
T

o7

-

ol
AL

A

%, 20)
7
2%
74
9.3
6.3
14.0
6.5
3.8
6.8
7.6

A

(=9l
3.5
8.5
4.4
47
18
13
5.6

3.2

A

fR™E 7= A9
:Fi

513
985
205
44
70
78
60
157
371

0.
A

=
i

o

2.3

104

o

~507
141
37.5
20.0
13.3
4.3
32.1
13.0

gk

54

o

~107
11.3
25.0
20.0
6.7
6.8
4.3
21.4
10.4

gk

7hA 2 Uhebe.

Z
¥l
21.9
29.2
30.0
13.3
18.2
25.5
28.6
19.1

gt

e
52.7
8.3
30.0
72.7
17.9
574

°

0

7] T

p il

A A A A 42021

F3Yie
Ageie

<& 3-3 7le A%3, 7eold B3] & NI A4(199)

=A%
F3JATN R

A5

o, THUES A9



w3, FFAF7|BY 428%7} 9%
kits, SMK), 71& #At53 59 B 7|&ol
af FHI Aol Aoy, F3q 7H 7
HEH F3ATAE T 105.471), thsHB - 1.817) &2 508 o] 3¢ =}
o7} U= AS & F Atk oldd Aol= HEAIE
TR A75,4527)7} &

T 71E vHARE B3 TR A7 049 o] 79.5%E AAISAL 1o,
A 2 e 33 AT7I8e AR 72.3%% YEhY ZlEZ R dig

718 28] Az TR Al YER

TETFATNALE FE VR AFE FAFoEA TENdE T A

2 JleoldAYE &5 #d A
g gl 8] "ol oAer Z]#F zolzt wle- AA YERE 5
I ARET AT o] E 3 =7t AAANEY AR TeES EY

(B 3-& Bf 7l€ 2HAEEOMK, FA 5) &3 5 TE A5(199)

(21 %, 1)

50 1™ - 712

T w3 0w sm 30 TA i

R Tt A
2 572 191 53 155 28 7343 259 607
AR EAAT 42 250 250 417 42 314 131 137
E977) % 400 200 100 300 00 77 77 128
AEAN AL 467 267 00 133 133 5541 3694 6926
FFYATA® 795 91 00 00 00 84 19 93
e ggATs® 723 191 00 21 21 202 43 155
FEyost 286 286 71 71 71 603 215 302
AR T 8t 63.5 18.3 5.2 1.7 1.7 522 4.5 124

A5 =R A A A TFA4(2021)



—-a'

E

3l
$3l 2011

S

d
=
=

=
s

=i
=

wejo] upel T7he o=
FHE | g

| -y
—

d &g A

=

3. 75

bof, FHE9 7%

S|

Z1#Bo =z AA

et ZeAdBHEH ol BET AFE A=

o

o]

A = A

°

bl 3y

°

271 ¢

T

e

AlZro 2 2013

=
=

o

sHA H A

B0z ATAEe] o] oA

S

o]
<

Ho

N

)
Y
ujr

A97} wob Az 7hsA

|

o
R

S

1

J
12 918 201085 H 34 o4 U

o] & W9 o AFAoT uER o]l&

7l&

Eas

]

A

FH=

9

L-
R

3 At 2018



=

=

=

Ad 5

Hk
=1

=

LA 3d o]

_?'5;
ERE CRCR R

0]

Wl we} &7}

W&

27} {714,

=

—

o
E5)370] Ba

L

L

3}

S AU
Wz} 3
= 4%
+,

T

=]

E
= 7

an

3jjo

;

o E
<

T

ANAE
o]

713k

< 3-5 =

el
Ak

&
]

3 %4(2021)

E

ANA
=

(2 54 AFLE9 &

A5

‘mo
AR

—

~I

ol

(P

e
el

Hlo

o)
T
"y
-

J)J
il

ﬂ,ﬂ
o)
B

il

—

~I
o

Ho

o

wjr
o)

Al EHe] =2

o

=

Al, =7}

(¢

Z=

, AR o] 27}

1o

&l

Ay

._OL
X0
i+
s

T
i

,mo
gl
ol
__o,._
T

o

ﬂ,ﬂ

e
pil)
X
o
,.mo
AR
NI

p—

Nfo

R
g
314

U

™

el
T

517
517

=
hal
=
hal

s34 5%
LEDEL

E

=

1

i

<1¥ 3-5 FF4d JFdHe N

3 %(2021)

!

E

KR

=7VsA2%
=7l AEE

A5



3 FFY AFAPY) i

—

~I

—_—

Nfo

o
N
n
ujr

)

Hlo

ol
i

-

X
o)
‘mo

A

—

~I
o
Ho

)

0%

-
oju
il
i

Y
ujr

o

g ol o

it

{1¥

o
=

= g

3}

Aol

A2z A45). =F5H

3-5>k o] o] FolA|A Hek.

O

o

ﬂ,ﬂ

7|3

«—

Sk

1o

‘_ll,”
el
i

—_,—

X

W
— RH

— =

X ol

D
A

AHA

\\@w

Dol Al
WA AZ

A A& dA

o E
bl

T

<1¥ 3-6> =

£33(2021)

A&

)

i



T

)

A Eo.

A5

2

of ot} (3-D3t o] dANE AAVIAS

oAl =

]

8 A9 o

A ARHAT FHEH] HEH 71

(3-D

<A

Bojel G5 A7)

&

(

AE o] Bojgl A7)

H )

-
T

A Fell 53580l o] &5

jiay
)
i
o
<7

o

Hie

oF
e
o
oF

e

(@) 54 AFL39 By

7y, 7=

3

94, 7471 =

58]

= gidrlE =,

Zl=ol e A

A

o

ND

o)
Z_l

A

(3 9], 2019), w559 2E&= A

ks

8

ol

;oﬂo

~3
B

Hlo

v, FHE59 A

3-2>%} o] T+
<I1® 3-50¢9F Z&& dAAz YPHnt

)

il



<E 360 BAE4FY FTF

72 U4
- o) Aejnieh 18]e) @stel WAl 502 o A F
SERAE - AgA0Ae A 74l o8 fAEAL B A4S
Agjnj} 308 9, CAAAL 208 A A7
_ Z4ENUS FH0E ARF A4S ALY
EERPE o= welAl A AF
- RASES ARSFYTY 50% FE(20059FE)
S AR A AREYT Iz WIsIRe) Bl AT
- LA Q) ZI5AE g 1008 9, 5 9 Za19) 9
o3k 5004t 4, 19} 2 A 1T Y AR
k1) —L
7B Bke 7)o o] T

, TEZIES] AelAl=
)

ZA5: 5332021

O 3/ Ak
\J

QAN FELSE
A2 g =HA7))

\
QAANEE FHAR AE

QAANE 4t

©3ZAAL
\

l

@ANE A

@3uAIEE A4

a9 3- FHESE A AFdE AR

ZA5: 53 3(2021)




3 e

E
=

4, 71 oFd

=3 7]

YAl o

Al 7]

bl e g B8 )%

S|

-

Ho

lom, o]
270 4 (Sales material kits, SMK)S Q¢F A&

PEE MEstith

b Eo

S|

(D) 4rF2 Fol

D 338 2 AW ASEA

(Outdoor culture system using upwelling flow for shellfish spat)

>
D
(o))
ey
<] Q
o B
O N
~ B T
& ¢+ %
o T W T
. =
g o W
oo “Hgan
N U‘* -
S W od o
[aN] 3 ~ N
g = ° =
o —_— O
B
S o B F
— p
o
T %
4+
=
= y)
e W i
do W T op
0 TP g
f N ¥
iy N
Ho =

ﬂ,ﬂ

An 7k A7

2L sy )

L
)

Aekx HAo| sttt H o)

Al

7}

=
[€)

I a7t Axzoz

of, 3

=13
=

LA sarER 23

e

B
B/

gA%
o



2) 7ol WmE 5% |dA9 5F ¥

(Breeding method for genetically improved olive flounder which grows faster)
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7 T EBe TIATL ThestaEY 4%, 6478 #El

=* SAE UEE 83l AuAG 2 A
AFE S FEe G371 Aot FARE] AR B tid o] X137 F-7 A 2
ko2 Welgte] wel ICT 7|& 52 =YUSH AntE k2o figk #4)

o) vlol 9 Z LEZS) o} FEYLE o] 4T VAT FAN 2T
(Recirculating aquaculture system use of biofloc technology)

HI(FE2Y) 10-2242705 (2021. 4. 15.)
714 slol e e, WEZ, ofFolT Y, ¥l B, FAA 2R
7NEegR= TRL 5TA: fAI84 =d HAE
e Az, B R AALE A A QCO1152),
CEEY W S8 kA 0194(C03212), 71EF AE Al 2% (C33999)
TEAHJA| 2" oA WA= FUIES AEEst] FAAEIE HA,

ol
o
i

>
Pl

A= A= A SO 2 g2 A FHjlesE §
g BAA Aike]l Thsetth ERE, R wel 2o F7b g ARG
Fe 2HL F Ao IS WF FEo 7o) Jted o] AT
Lol WFEHEAA]), S TEA0dA, vl oA 24
B FATE Aslstd A&t &84 F4 A 2~"l(Recirculating
aquaculture system, RAS)3} w AP ES o] & S

nlo] @ Zg 7]&(Biofloc technology)s Z &3l A4ksla dom, #d
AT F FaP =UEHE A A&GSA sy o



5 @ld I8 E 4T AR YAE 94X 1EE EPAER 2AE
(High efficiency EP feed composition adjusting the amount of protein base

material in substitution for moisture pellet)

FEHE(ESY) 10-1423293 (2014. 7. 18)
719 = nFA wALE, AAE HA, EPALE, ARRAlS, GAAS
7egd=E TRL 99HA: 44 &8
A ARE Al 2 (C1080D),
FAYBRIE
RESYEHA GEAbE 2 71E AFE A2 (C10802)

A ARRFAE A% Y Aae € 3RS 5 B FHd &
25HE =59

=
AMAA = A% 2 28 de F Ue 1FE FAEE G835
Z

A FHolt AGUE AR FaF 4TS T ASE YT & Ak
(R

BT TS =H9(5343)
sl DA 2 X9 AF3-7#2)(10-1549214)
- @A) WE $= Jdx9 $= =¥H(10-1135443)
“q_
° @rr=24] ol EY <] A<= 2(10-1483606)
OFkAl
e epean | @VOISER S olRolmUsE ol§W @
) o 3}2] kAl Al 2~ El(10-2242705)
A GOENd A5 E 243 AR AL g9x 188
- EPALE %A E(10-1423293)
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6) o17< HlEZ QL o] ZAHF W& EEAZS Wi, O A=Y
2 Ry
(Inactivated vaccine against Vibrio harveyi infectious disease in fish,

preparing method thereof and administrating method thereof)

TEHI(FEY 10-1159763 (2012. 6. 19.)
¥ = HBeglQ stele] ZEF, EZAs WA, vibrio harveyi

ZlegdE TRL 994l 38 &

AE8HA AA A 2H(C21102),
TEE oF Ax(C21230)02)
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D AFY AHTEF AEE EF B A
(Combined inactivated vaccine against streptococcal disease in fish and

preparing method thereof)

TEHI(FEY 10-1183095 (2012. 9. 10.)
719 = AN F+F, € WA, Streptococcus
7= TRL 99HA: 48 &

AETA AA A 2G(C21102),
FAYPEFIE
EEMARFH 24 ookE ] 2(C21230002)

Ao A FHSE dBstr] At £F WA 2 T AzrH B/
N2, FHsHAle Zu-884 Streptococcus parauberiset W EF-£E A

Streptococcus iniae®] &d-& EFAZ B3 Wilolth, ~EJEFT

2 o os) Bt A FETS At o7l FE YEUs AR

2, 4T B3 9 o] £74 Wxel Hus)
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8 At 2ERAEIAX FF Y Ay AF 2EWEIA2 FF B
Uolt BRZAE o]-&F olFY Al A A8 &£ B84 WAl
(Novel Streptococcus strain and combined inactivated vaccine against bacterial

diseases in fish using the Streptococcus strain and montanide adjuvant)

TENS(FED 10-1342007 (2013. 12. 10.)
719 = AT, BFA3 WA, Streptococcus parauberis
VNegd = TRL 99HA: 44 &&
FEAQEEFE AESHH AA A ZH(C21102),

TEE oF A=H(C2123002)

X258 239 49-8§84 2EJEIAL FdEedEx
(Streptococcus parauberis) FPA4164 +5+(KCTC 11980BP)$} +HElol=
[SA35 =& Gellls REAZE X3t o]/ Add AW 438 =3
EZAS A #A3 7]solth HA Y AdFEs ] 2EAEA
AsAZ FAdHE FAAN g HAde] som, dd Iy A

287} olgy) WEe] FOHTE o] Fadh B ¥ B 9

NI
[
rr

< 13 FA=Z 3FTF/FE M (Streptococcus parauberis, Streptococcus

iniae, Edwardsiella tarda)oll 23+ WS {3 Zolu AAHOZ e



9 2Fg75 L& ofF WAl

(A vaccine for prevention of Miamiensis avidus infection for fish)

FEHNS(FEY) 10-1677947 (2016. 11. 15.)
7Y = o] F 7AW =, ~FE]F}=, scuticociliatosis, vaccine
7egd= TRL 82A: AAIE AF/FEEE
AESA AA A ZH(C21102),
FAPBEIE
EEALER 2B g oofE A 2(C21230002)
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10) olHHEZ rshe e FeH|n} niEld 24 A8 2HE

(Composition containing ivermectin for exterminating Clavinema mariae

infection)
TENS(FED 10-1789736 (2017. 10. 18.)
7= Zzu| g2}, Feprdn vigel], A F, olHHEE, 754
Ve = TRL 5¥Hl: A3 2d H2E
gEAdREgC AR AEETA 8 I RIA AEYC20322),
AESZH AA AZHQ(C21102), TE§ 9| FF A)=U(C21230002)
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W Bl (avermectin) 71k £ oW H El(ivermectin)& F2H& glo] oF
of FHSIAME FA| &7t $Fotal, AFFEAZE st A AA
A Rt f8351A &8 4



11) VHSV ¥4l 9 o}FHEE 3Fdte WAl =A4E

(Composition for vaccine containing VHSV vaccine and adjuvant)

SEHI(FEY) 10-1958169 (2019. 3. 8.)
G R VHSV, A Al o}FHtE, WA Z7A|
7Ee¢= TRL 524 FASHE =4 HXAE

AETHA AA A 2=H(C21102),
SE& oofF A= (C21230002)
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12) AER TS o7 MR UESF AAE =289 Zgo|nE
o] &% HAIE R AALE
(Development of the primer set for loop-mediated isothermal
amplification to detect Azumiobodo hoyamushi in soft tunic syndrome of

the edible ascidian, Halocynthia roretzi)

TEHI(FEY 10-1448890 (2014. 10. 1.)
HE RS HAEHZ, HAA HEZ, Azumiobodo hoyamushi
Zegd= TRL 99HAl: 48 &

AETHA AA A 2=H(C21102),
19 7E 25 A8 sEhAlF Al=1(C20499)

HAEHES do7= BHAX HREZ=(Azumiobodo hoyamush)S &
g+ 4 2= PCR(Polymerase chain reaction) ZHAFE X2 H9} xglojy d

HAE71E° #F 7leolnt. & ¥H PCRS 93 Zgtolne WHAED

g



13) = olgi=nlolg| 2 dlvpolgj2e HAEE #AA A A o)E
o]- &% dntolB 29 HE WY
(Genetic markers for detection of causative virus of red sea bream
iridoviral disease(RSIVD), and method for detection of causative virus

using the same)

SEHZ(EEY 10-1642783 (2016. 7. 20.)
71¥ = = olg|Entolg] 2H, Hlol&l A~ AZ 22 ul#, RSIVD
7Ee¢= TRL 434 74 74 H=E
BT AA A 2P (C21102),
ZAdrEFE o
EEAA T 1 8 7]El B 2kE SSAE A 2(C20499)

HA FAMEHEH FE olg =Hle] 8] 2 [RSIVD) gl Hpo]g] 2]
A2 mA R o] & o] &3 A= W #H3Z 7lsolth. AA S}

Ae #FE olgxHlol# ~([Red sea bream iridovirus, RSIV), &4 W&

2 212 3] Abntbo] 2] ~(Infectious spleen and kidney necrosis virus, ISKNV)

of ¥k&sl= HAER 7| Eo] A3 7]Eolth RSIVDE ¢4 &l

AgHERE ofyg}, 30F o4 a4t Aol FolA HAE fFEE)

, o1EH TR E 2 FAs= FoE dEA o B
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14) vlo|H 2SR EF vHlolg 2o FolFoz At GEFE
FAE EF3te vlol2ASIANEF vlolglx &8 RAE
(Composition for detecting viral hemorrhagic septicemia virus containing

monoclonal antibody specific for viral hemorrhagic septicemia virus)

TEHNS(FTEY) 10-2034609 (2019. 10. 15.)
FIY= VHSV, ste|Be|sul MEF GSFE2FA, &35
7Nede= TRL 99HA: 484 &
JE3HA AA Al =H(C21102),
FAagugas
BEAJEFIE 109 J)eF B8 okd 38hA|E 2] 22(C20499)

7] stolBel=rl MEF/L AAkshE VHSVY] Soldoz A%sts 2
£ FA % olE TP upolHz AT Ak BI s]Eolth ol

zdeddNEdFT2 AAS=EA7IFOE) 3 =W Fadsdyady
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@A 2EHNEFAXS F U A7) A 2EAEFF XA
FFo} Bepo|= xﬂ—s— o83k o] AT A
Ay g B3 B33s wa(10-1342007)

©2=Fg75 AW offF WA10-1677947)

el MR sk =vlEete] Fepulun} nhe)o
7 TAE 2AE00-1789736)

MVHSV WAl 2 olFuEs asts WMy 4%
(10-1958169)

QEAERSTS dovle WA HES HAE 2B
xlo|mE o] &3 AAFE W HAPHE(10-1448890)

BFE olgf=Hlol# 2R dfdutolg| 2] HEE A4
up7] Bl o]E o8]t AdulelE =] HE W

Al (10-1642783)
WHlelel 24 R NES vholelzo] BolHom A
S PEE PAE TPHE voldsgEUANRE

Hhol2| 2 HE8 2/43E(10-2034609)
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(Method for identifying species of eel using PNA probe)
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16) &= #A9 A= FBEA Heol= H ]9 &=

(Novel antimicrobial peptide from Crassostrea gigas, and uses thereof)

FEHI(FEY 10-1508693 (2015. 3. 30.)
7Y = FrAE &4, FAA AA, AE FA7HA, AR Ed 9
7Ee¢= TRL 524 FASHE =4 HXAE

olekg 33HE 2 FYEF A2Y(C2110D), 9] eFE(C21102),

ERAaQEEgc AESHA A A 2Q(C21102), TE8 o FF A %£(C21230),
sEEETT A7 752 F A2 (C10797),

71EF AE H7E A ZQ(C10749), H4F A ZA(C20423),

ofF WHA H=ol et AR FrdE FA4S U By
ofyzt Ad ol gk 8EFA ol AY flo HASHA 4o
7H e FAA gAAZR AHED F e FrAEY HEol=d A
Zlsoltt. 3 o] o Asi= ojvjdj R B Aldos
£ B33 S8 2l FeAE 7]ZS o] &sta e, MY tiE
29l MHA WA A(nnate immune system)Q! FH]AAEA FHEol=E
o] &3l ALE dHA Ak FHAAEALR HEolE= T
nAd=e T ZA Aoglel ZHEeta, WSARLE we wWED, WA

o

e A9 FAY AFREe EA4 glo] AR AEA A B
[



17) A 59 Wg=Ft 2% 99221 F=d 37 HEo|E, °o&
29she A4 % o8 4%
(Antimicrobial peptide derived from abalone lipopolysaccharide and beta—glucan
binding protein, nucleic acid encoding the peptide and uses thereof)

SEWNI(SEY 10-1749548 (2017. 6. 15.)
7= g 2D & Helol=, HEelol= 7Y ;AL nucleic acid
7Ie¢= TRL 6&A4: #¢3l d4 HXE
ojokg 3FE 2 FAEA A2A(C21101), ©] FE(C21102),
EzaqEeme AESA AA A2A(C21102), TE& o okE ) 2¢(C21230),
ST A7 5 2% A %(C10797),
e A1F H7FE A 2A(C10749), AZ A 2(C20423),

AR FUF T BA D P E4L sBE AF Wepol=
15 ZPetes Gk Gae] AYse] gl A= A wEo) B3
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18) =5 9 ¢ HAeols & 19 &=
(Antimicrobial peptide derived from rock bream and uses thereof)

SENI(EEY) 10-2019153 (2019. 9. 2.
7= E5, & Hetol=, A A A, dUAF EA4
2 A TRL 434 74 374 H=E
AT AR 9 28R 5 A2(C20322),
Eaaqguage | PEF AZRUC0M), 2JeF8 58 5 PP A=UCLIOD,
R AESFA AA) A2A(C21102), T2 ooRE A %2(C21230),
Suake 2 7)eF AR #Z2(C10802)

e WdAd AxAFo el 3 g F4E JUEE
(Oplegnathus fasciatus) el 3+ Jeto]=ol #3 7]&olth. o] A=
[ex]

& Welolst Fo) 7 Wepol=nt AEEHo) H:, Yt

it

=
=

2
gl
O

oxl

Al ¥ BAES FASH 7S B8 4 7IeAE S 7RG 20114
8 $EAE U 84 ol sA" A Wt BFAE AAY A
A A o] FE3] o] FoA KTk Y oAM= d/d Aol

AR sk Hlgo] dujFow wom, I JlElol=o} 22 @i oo
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19) A5 vl : & @5 3 39 8=

(A novel Bacillus sp. strain and use thereof)

FEHNS(FEY) 10-1618220 (2016. 4. 28.)
719 = A o AT =X E, spaZ ool Al D, probiotics
7legdd= TRL 49A: A7 3874 H2E

olefg o= 9 FEH A=U(C2110D,
BEEAJEFIE AESH AA AZH(C21102), TEE o oFF A xH(C21230),
drAts 9 718 AbR Al 2 Y(C10802)

thekd of F WU AT oble) HE HF FF L AoheAT
A, A, ALetA
5 ARol 28F5e HoF H2E Pulsis 5 EZ2ulol o g AR 7]
T omgas @R B slEolth B w9 A7
Bacilus sp. & olFel #3t 2 olFe] Holol Ew=a gemlol A9
%3 o

HAE, o7 WA Edwardsiella

=2
flu}
rot
ol
o
fo
rot
ook
4
i)
oX,
o
(&l
fru
=

(o]
o
2

(o]
)
=)
)

(o3

tarda, Streptococcus iniae 2 Vibrio anguillarumol] ™3k 733k &+ A4S
et o2 g o &4 g Ao {83
sto] o m-HRe AbR A=

3
HES A7HZ #8stA &8 + Ao



20) FEEHE 2= A MAE 2 I8 o] &% i AHEHY
(A novel isolated microorganism having antibiotic activity and a production

method of pseudane using the same)

FEHNS(FEY) 10-1725326 (2017. 4. 4.)
719 = oA, Ad #el FFZAHEA, pseudoalteromonas, pseudane
7= TRL 99HA: 48 &

olefg o= 9 FEHE A=U(C2110D,
BEEAJEFIE A=8H7] AA A 2Q(C21102), =& o oFF Al 2= (C21230),
SEF Al 2P (C20423)

Falcre]l B Al(Halocynthia aurantium) W3O ZRE Hed nyE F
FHSEAER AYaso] 3 Al R 2 2 U224 (Pseudoalteromonas

=
sp. M2) #F9 o|=RY A= a4

@) #3 ol 4k
FAF Bopoll A qtd AQhow ARGEHI e FAA Y ARl FFAE
wel HA Fd FA Abgel AR Srheta v dadde e 3
AE F 53 Frdlpseudane)dt 1 FEAELS F =24 (quinolones) 3+

Be MG wolsit ALE YBol=s BB YFL FEARS
2 EIPSHE AT ML A AR EE 93Y AP w29y 2
o] ol 9 AEg W FABA SO T Boo] At
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3 I

O

10-1647778 (2016. 8. 5.)

3}

op

,AO

TRL 9%+A:

z7 B FAF 2AHF A xA4(C1021D)

&A1,

=

Sabl B

and spanish mackerel using low salinity carbonated water and jujube extract)

(Method for remove a fishy smell and the lipid rancidity prevention on mackerel

2D AQE gt dFFEEd o8
3 AAE A gy

@) A F7HF Bk

(F5FD
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22) HIAWE AAT 2 £29 AzxLy R ol 8T H3HF
(Manufacturing method for oyster powder eliminated fishy smell and

processed food using them)

TEHI(EEY) 10-2220584 (2021. 2. 21.)
Y= = Az, = B, vdy AA
ZlegdE TRL 99A: 48 &
BEEAJEFIE FraEe A, 29 8 FAF 2AAF AXUC1021D

e A=y T vz FEAAEIL Aa, FrldEe] e 42
Yedxyor dx3 2o SAZT WAl Agste] A= UeuA &
24 2o EAsE YT IR FI
T e FFe HATIAY Az FEES AEANA 29 WY
Wb 8438 AAE E2e Axste R @3 Jsolt. fEyEke
= A AT 20179 o] 22 31N B A3t Tl ol AlA
29 AAFES At JTHFAO, 2019). o= &9 @Ay gl9-d,

rr

o,

ANEZ AvED Jor, A ZHQl 49~6€0 T F& MATEAFE
(Individual quick-freezing, IQF), 7AAF ¥ T2 T 7IFHLdEE o &
Hi A olHT FA Ko A2A, HA F
TxH, 2 B 59 HFoE NdE

AHEBEAY Zota E3eE HEH e ASdE % F Ax 58
A7 AFF7F -2l

1A
A e &AZEA AHd g AFide] 288 & At



= gy =AHE

HAEOE 343
(Skin-whitening composition comprising extract of Eisenia bicyclis)
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10-1836814 (2018. 3. 5.)
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TRL 9%+-A:

ofd #E AH2=%4(C03220), 718F AlF Al 2=H(C33999)

L=

(F5FD

74

(Washing and arrangement apparatus for an automatic sorting of sea-squart)
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25) AT"EANAM Y ~E o FRIAE

(Automatic feeding method through the analysis of fish moving pattern in

the classified water depth using a fishfinder)
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10-2020-0071698 (2020. 6. 12.)

Hdel dF HE
71eb AF Al 2=H(C33999)

TRL 6A:
T F2A oJF(C0321D, WA &4 0]4(C03211)

3H

(Estimation device of fish activity during feeding in aquaculture tank and

26) FHT=U o7 Hol&FA
feeding method using the same)
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V. 9+ A4

1. $4RE 39 AR B4

AU = ZF(2013)S F4FY R AF/NAg e #He 3d7zte] 3
del Aoe=w #43 uk 9o, ¥ e xA(Vector  error correction
model, VECM) & & 53 F4HRE A7d Ex7F 45 A4k
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A, E3 71€H7} L Tech-tree 7 Z234E EUZ IH54kaskd

o BF BT A FAGA, FAEW, WPIE, HENF, A
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<& 6-D 53 BAAL &4 2%

—o AR WESolE | AoueNE
NPV, W% 9) | (RR, %) (BCR)
FAFA AT ASHA) 4212 205 418
FALFA(EA 5%) 24,631 20.1 5.85
FALFA (I EY YA F+R) 6,936 47.3 18.34
RS LICE DEAEN 51 48 1.03
441ek2)(d %) EPALR) 15,855 22.0 472
428 (Vibrio harveyi H41) 1,645 29.7 6.06
FAAY(EHTHF HAD) 2,666 34.7 8.15
T4 A(Streptococcus WA 1,886 29.6 6.06
T (Miamiensis avidus 2D 782 12.2 1.88
G4 FH¥(Cavinema mariae 75A) 896 8.9 1.48
A (VHSY ol57REE WAl 914 164 2.65
SAAYEARE S A2 A % 6.2 115
TAAYRSY AA F1E) 512 18.2 6.12
4P (VHSV 74} 7)) 469 158 2.44
AR FRBA F B 135 6.1 1.14
AHZHEZF HEo)B) 638 8.2 1.39
A F8(A & LGBP HEle|E) 2,368 16.4 2.57
AP FHEFE HEI®) 2,982 15.3 2.51
A FA vlE s & #5) 281 6.2 1.17
AR FHFZRA F9) 487 74 1.30
AEAB@S] HAR AA) 130 55 117
HENZE D 871 16.8 2.69
HAF7HE(HF v E) 2,464 13.2 2.56
TR (PA A AEAA) 3,033 48.0 14.28
FAEEALE A FF71) 949 20.4 3.29
T (Yol &E 54 AX) 4,833 20.3 3.28

- 118 —



<E 6-2> 53¥ ddd=w84 B4 254

£ ARy | WwhRsLEs) | Adadas
(A% D) (3 ) (4/109)
FAEH X AHEAA) 1,687 625 103 99%)
FARAEA 5B 12,019 4,455 71(F 706™3)
FAFACIREY AT R) 2,011 745 12(% 118%)
FAEFA(OFFotEY ) 537 199 3(E 2%
Fatd2(d X EPALR) 634 2,350 37(% 4107)
SAr Y (Vibrio harveyi ¥A1) 563 230 3(F 259)
FAAY(EHTHF HAD) 869 356 3(F 349)
A W(Streptococcus B A 646 264 3(F 259)
SAHA Y (Miamiensis avidus 40 478 196 2(% 19%)
SV Cavinema mariae T3 823 337 3(E 2%
FAHY(VHSY oFFREE B4l 402 164 2(%F 167)
FAAYHAERF A4 718 188 77 1(F 7%)
FAAYWRSIV AA 71E) 160 66 1(F 69)
FAHAW(VHSV AAF 71 E) 227 92 1= 99)
AHFTECEA F ) 303 124 1(& 124)
A FHFEZ AEto|5) 679 278 3(F 27%)
A FSHHE LGBP HAE}o)x) 1,493 444 7 71%)
AP FHEE HELOID) 1,993 593 9(F 959)
R F A v A & 75 573 234 2% 227)
AP FHIFEA 77D 634 260 2(% 259)
HAF7HEETF Bldy AA) 319 95 2(F 154%)
2E7HEE BD) 473 141 2% 227)
A F7HF v HEHE) 1,722 513 8(F 821)
TAREH A AF AEAA) 948 335 5 (F 459)
TR AF FF7) 3% 140 2(% 19%)
P (Ho1BRE S AA) 2,020 714 103 979)
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3

- ool 23 % AAY BY -

L 48 = A9 ASZA

(A0]) = (APE) x (AR r8) < (AF17101 ) < (R&D71918) < (R&DAMIBMI -8) < (F7P7HA &)
= 2,873,722,896,000 x 0.088 > 0.080 > 0.354 X 0.361 x 0.332

= 854,130,995(%)

(24: 99k )
0 1 2 3 4 5 6 7 8 9 10| 1| 12| 13| 14| 15| 16
Hy 0 0 0 0 0 0 0 0 | 84| 84 | 84| 84| 854 | 84 | 84| 854 | 854
Hlg | 900 | 912| 941 | 950 | 90| 0 0 0 0 0 0 0 0 0 0 0 0
age] | -900| -912| -941| -950| -950| 0 0 0 | 84| 84 | 84| 84| 854 | 84 | 84| 854 | 854
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
#e| 6,670,920,805
H & 1,633,615,714 4.08 20.5
&3 4,212,089,534

2. 870l ME 5T HA9 53 IH

(3A9)) = 2,873,722,896,000 x 0.223 > 0.224 % 0.354 > 0.361 < 0.332

= 6,085,530,786()
(R4 W Q)

0 1 2 3 | 4 5 6 7 8 9 10 11| 12| 13| 14| 15| 16 | 17 | 18 | 19| 20 | 21| 22 | 23

Hy 0 0 0 0 0 0 0 0 0 0 0 0 0 6,086 6086 6085 6086 608 6086 6086 6086 608 6086 6086

H| & 370 | 345| 399 | 389 | 450 | 565 | 1006| 13| 13| 147| 0 0 0 0 0 0 0 0 0 0 0 0 0 0

L] -370] -345| -399| -389| -450| -565 -100§ 13 137 1449 0 0 0 6,086 6086 6085 6086 6086 6086 6086 6086 608 6086 6086

(BA&: 45%)

NPV(won) B/C(ratio) IRR(%)
#Hol 34,925,749,402
H] & 5,974,213,355 5.85 20.1
&H9 24,631,102,240
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3. 034 iy YA +=

(A 9)) = 2,873,722,896,000 x 0.393 < 0.021 < 0.354 < 0.361 < 0.332

= 1,018,383,459(¢)

(234: 95 )
0 1 2 3 4 5 6 7 9 10| 1| 12| 13| 14| 15| 16
Hy 0 0 0 0 0 0 | 1018 1018 1018 1018 1018| 1018 1,018 1018| 1018| 1.018| 1018
g 05| 179 | 172| 0 0 0 0 0 0 0 0 0 0 0 0 0
&g | -105| -179| -172| 0 0 0 | 1018 1018 1018 1018 1018| 1018 1,018 1018| 1018| 1.018| 1018
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 7,953,762,878
H & 433,797,418 18.34 47.3
&3 6,536,057,982

4. vpol e F AE X O}FOIEIYXAE o] &7 =B A AY FHAXH

(H9]) = 314,555, 352,443 X 0.759 < 0.027 X 0.354 < 0.361 < 0.332

= 271,657,065(%))

(234: 99 )
o 1| 2| 3| 4 5| 6| 7| 8| 9| 1| 11| 12| 13 14| 15 16 17| 18| 19
Hy o of of ol 0| 0| 0| of of 22 o2 272 212 272 22| 272 2v2| 2v2| 212 27
W4 | 317| 317 305 200 270, 345/ 0| 0| 0| of o ol o| of o o of of o] o
&ge | 317 -317 -309 -200 27 -348 0| 0| 0| 272 272 2r2| 22| 212 272 2ve| 22| 22| 272 272
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 1,629,238,123
H & 1,578,163,412 1.03 4.8
&3 51,074,711
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5. @lE A8 & ZAF AAE UAL X 1&EE EPAIRE A E

(<)) = 629,610,150,000 < 0.378 > 0.318 < 0.354 < 0.361 > 0.332

= 3,210,148,049(¥)

(@4 3k Q)
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Hy 0 0 0 0 0 0 0 0 32100 3,210 3210 3210 3,210 3,210 32100 3210 3210 3,210 3210
H& 900 912 941 950 950 0 0 0 0 0 0 0 0 0 0 0 0 0 0
&9 -900| -912| -941| -950| -950 0 0 0 32100 3,210 3,210 3210 3,210 3,210 32100 3210 3210 3,210 3210

(BA&: 45%)

NPV (won) B/C(ratio) IRR(%)
7o 20,118,931,537
H & 4,263,544,207 4.72 22.0
%w9 15,855,387,330
6. olF< HlEZL dHo] THAF W8 BEIAHI 9, O A=Y
E
2 FoHhy
(#2)) = 19,787,333,333 < 0.500 < 0.566 > 0.354 < 0.361 x 0.433
= 310,141,232(¥)
(*91: 9 )
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
®He 0 0 0 0 0 0 310 310 310 310 310 310 310 310 310 310
H & 100 120 120 0 0 0 0 0 0 0 0 0 0 0 0 0
L] -100 -120 -120 0 0 0 310 310 310 310 310 310 310 310 310 310
(18 45%)
NPV (won) B/C(ratio) IRR(%)
7o 612,233,741
H & 324,720,130 6.06 29.7
%9 1,644,543,014
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7. A7 A FEF A8 EF BEEAs 94l
(H2]) = 19,787,333,333 < 0.500 < 0.874 < 0.354 < 0.361 < 0.433
= 478,605,708(<)
(*91: 9 )
0 1 2 4 5 6 7 8 9 10 1 12 13 14 15
®He 0 0 0 0 0 479 479 479 479 479 479 479 479 479 479
H & 120 135 135 0 0 0 0 0 0 0 0 0 0 0 0
<HY -120 -135 -135 0 0 479 479 479 479 479 479 479 479 479 479
(18 45%)
NPV (won) B/C(ratio) IRR(%)
o 3,038,939,959
LIE:S 372,810,146 8.15 34.7
%w9 2,666,129,813

8. A7 2EHEFAXA FF 9 A7) AF 2EHEIAX FF9 e
Yol BEXAE o83 ofF AT AW o8 &3 EFAs il

(#9)) = 19,787,333,333 < 0.500 < 0.650 < 0.354 < 0.361 x 0.433

355,750,236( L)

(9] ¥k )
0 1 2 3 4 5 6 7 8 9 10 1 12 13 1
Hy 0 0 0 0 0 356 | 35 | 356 | 356 | 35 | 356 | 35 | 35 | 356 | 356
g 120 | 135 135 0 0 0 0 0 0 0 0 0 0 0 0
&ge | -120 | -135 | -135 0 0 356 | 35 | 356 | 356 | 35 | 356 | 356 | 35 | 356 | 356
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 2,258,860,665
H & 372,810,146 6.06 29.6
&3 1,886,050,519
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9. 2FE7tS o8& ofF A

(A 9)) = 19,787,333,333 < 0.500 < 0.481 < 0.354 < 0.361 < 0.433

= 263,511,281(%])
(R4 Wt Q)

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Y 0 0 0 0 0 0 264 264 264 264 264 264 264 264 264 264 264
H& 282 285 367 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<99 -282 | -285| -367 0 0 0 264 264 264 264 264 264 264 264 264 264 264

(BA&: 45%)

NPV(won) B/C(ratio) IRR(%)
He 1,673,183,055
H] & 890,800,165 1.88 12.2
&3l 782,382,890

10. oJHHRI S et =y E=e] FpHvvl gl Y 7A8 AE

(3A9]) = 19,787,333,333 < 0.500 < 0-828 > 0.354 < 0.361 % 0.433

= 453,357,282(%)
(&9 Wk Q)

0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16

Y 0 0 0 0 0 0 0 453 453 453 453 453 453 453 453 453 453
H& 486 467 467 68 0 0 0 0 0 0 0 0 0 0 0 0 0
<99 -486 | -467| -467| 68 0 0 0 453 453 453 453 453 453 453 453 453 453

(A& 45%)

NPV(won) B/C(ratio) IRR(%)
#Hol 2,754,663,479
H] & 1,858,272,310 1.48 8.9
&3l 896,391,168
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11. VHSV ¥4l

4 }FUES FHHE B =4

(3A9)) = 19,787,333,333 > 0.500 < 0.404 < 0.354 < 0.361 > 0.433

= 221,295,359(¢1)

(234: 95 )
0 1 2 3 4 5 6 7 8 9 10 1 12 13 1
Hy 0 0 0 0 0 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221
Hg | 282 | 285 0 0 0 0 0 0 0 0 0 0 0 0 0
ade] | 282 | -285 0 0 0 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
e 1,468,361,001
H & 554,727,237 2.65 17.7
&3 913,633,729

12. AERFTES 4o HYA HUES ZHAE Z=2HS ZFgoWE

o] &3 AAIE B AAY

(379)) = 19,787,333,333 < 0.166 < 0.458 < 0.354 < 0.361 X 0.433

= 103.425.386(%1)
(&4): =T 2)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
®He 0 0 0 0 0 103 103 103 103 103 103 103 103 103 103
H & 303 306 0 0 0 0 0 0 0 0 0 0 0 0 0
L] -303 -306 0 0 0 103 103 103 103 103 103 103 103 103 103
(@YE: 45%
NPV (won) B/C(ratio) IRR(%)
o 686,258,422
H & 595,822,967 1.15 6.2
&H9 90,435,455
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13. #F olgl=ntolz 2y AdutelF 29 HE] #AA wA B ol&

o] &3 AdutolH 29 HE WY

(#2]) = 19,787,333,333 < 0.166 >< 0.486 < 0.354 < 0.361 < 0.433

= 88,295,879(¢)

(234: 99 )
0 1 2 3 4 5 6 7 8 9 10 1 12 13 1
el 0 0 0 0 0 88 88 88 88 88 88 88 88 88 88
g 00 | 120 0 0 0 0 0 0 0 0 0 0 0 0 0
@9 | -100 | -120 0 0 0 88 88 88 88 88 88 88 88 88 88
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
o 612,233,741
H & 100,000,000 6.12 18.2
&3 512,233,741

14, AlO|H 2 ST E T HiolH 20 SolF o st G288 JAE
Z3hste vl 2 ESEANIE S Holgx HEE A4S

(H9)) = 19,787,333,333 < 0.166 > 0.688 < 0.354 < 0.361 ><0.433

= 124,993,853(%)

(&S] 9 )
0 1 2 3 4 5 6 7 8 9 0| 11| 12| 13| 14| 15| 16
Hy 0 0 0 0 0 0 | 125| 125| 125| 125| 125| 125 | 125| 125 | 125| 125 | 125
g 00| 120 120] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
&gel | -100| -120| -120| 0 0 0 | 125| 125| 125| 125| 125| 125 | 125| 125 | 125| 125 | 125
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
e 793,657,095
Hl g 324,720,130 2.4 15.8
«Heo| 468,936,965
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15. PNA =28 & o| &3 WiFo] Fo Wy

(3A9)) = 19,787,333,333 < 0.166 < 0.917 < 0.354 < 0.361 < 0.433

= 166,686,476(<)

(9] ¥k )
0 1 2 3 4 5 6 7 8 9 10 i 12 13 14
Hy 0 0 0 0 0 167 | 167 | 167 | 167 | 167 | 167 | 167 | 167 | 167 | 167
Hlg | 4% | 49 0 0 0 0 0 0 0 0 0 0 0 0 0
ade] | -496 | -496 0 0 0 167 | 167 | 167 | 167 | 167 | 167 | 167 | 167 | 167 | 167
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 1,106,014,708
H & 970,641,148 1.14 6.1
&3 135,373,559

16. F= A A= FFAEA Feol= 3 ol9 &=

(3#9)) = 19,787,333,333 < 0.500 > 0.684 < 0-354 > 0.361 > 0-433

= 374,344,239(%))

(&S] 9 )
0 1 2 3 4 5 6 7 8 9 0| 1| 12| 13| 14| 15| 16
Hy 0 0 0 0 0 0 0 | 374 | 374 | 374 | 34| 374| 34| 374 | 34| 34| 34
Hlg | 420 | 429 | 429 | m 0 0 0 0 0 0 0 0 0 0 0 0 0
awe | -420| -429| -429| 41| 0 0 0 | 74| 34| 374 | 34| 374 | 34| 374 | 34| 374 | 314
(318 45%)
NPV(won) B/C(ratio) IRR(%)
Hel 2,274,568,965
H & 1,636,110,165 1.39 8.2
&3 638,458,799
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o Wg2eT AT VRIRRH 4= FF Weols, ol
3}

98 % olEy $=

(#2]) = 6,060,763,005,667 < 0.038 > 0.104 < 0.354 > 0.361 < 0.199

= 610,489,142(%)

(391: B )
0 1 2 3 4 5 6 7 8 9 10 i 12 13 14 15
9 0 0 0 0 0 0 610 | 610 | 610 | 610 | 610 | 610 | 610 | 610 | 610 | 610
Hlg 524 | 523 | 528 0 0 0 0 0 0 0 0 0 0 0 0 0
&Y | 524 | -523| -528 | 0 0 0 610 | 610 | 610 | 610 | 610 | 610 | 610 | 610 | 610 | 610

(BA&: 45%)

NPV(won) B/C(ratio) IRR(%)
#Hol 3,876,342,919
H] & 1,507,983,883 2.57 16.4
&3l 2,368,359,036

18. %5 w9 ¥4 HEolE 3 19 8=

(#2]) = 6,060, 763,005,667 < 0.038 < 0.139 < 0.354 > 0.361 > 0.199

= 815,148,359 ()
(&9 Wk Q)

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17

Y 0 0 0 0 0 0 0 815 815 815 815 815 815 815 815 815 815 815

H& 524 523 528 528 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<99 -524| -523| -528| -528 0 0 0 815 815 815 815 815 815 815 815 815 815 815

(BA&: 45%)

NPV(won) B/C(ratio) IRR(%)
He 4,952,957,641
H] & 1,970,668,490 2.51 15.3
&3l 2,982,289,151
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19. At wpdH =

(3A9)) = 19,787,333,333 < 0.500 < 0.576 < 0.354 < 0.361 > 0.433

&
==

= 315,496,507(¢))

o5 % 19 &=

(9] ¥k )
0 1 2 3 4 5 6 7 8 9 10| 1| 12| 13| 14| 15| 16
w9 0 0 0 0 0 0 0 | 315| 315| 315| 315| 315| 315| 315| 315| 315| 315
Hlg | 420 | 429 | 420 | 471| 0 0 0 0 0 0 0 0 0 0 0 0 0
awe] | -420| -429| -429| -471| 0 0 0 | 35| 315| 315| 315| 315| 315| 315| 315| 315| 315
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 1,917,001,754
H & 1,636,110,165 1.17 6.2
&3 280,891,588
5 5 [) = A
20. ¥ AL Z= A AE B I8 o83 il A

(sA9)) = 19,787,333,333 > 0.500  0-638 < 0354 < 0.361 > 0.433

= 349,417,358()

(9] ¥k )
0 1 2 3 4 5 6 7 8 9 10 1| 12| 13| 14| 15| 16
Hy 0 0 0 0 0 0 0 | 349 | 349 | 349 | 349 | 349 | 349 | 349 | 349 | 349 | 349
Hlg | 420 | 429 | 420 | 471| 0 0 0 0 0 0 0 0 0 0 0 0 0
awe] | -420| -429| -429| -471| 0 0 0 | 349 | 349 | 349 | 349 | 349 | 349 | 349 | 349 | 349 | 349
(318 45%)
NPV(won) B/C(ratio) IRR(%)
Hel 2,123,109,681
H & 1,636,110,165 1.30 7.4
&3 486,999,516

142 —



21 AQE &g gFFEEL 08

3 Agats A gy

3

(#2]) = 6,060, 763,005,667 < 0.084 >0.010 < 0.354 < 0.361 < 0.199

= 130,266,579(&)

Rt asoj9 AR vidy AA

(9] ¥k )
0 1 2 4 5 6 7 8 9 10| 1| 12| 13| 14| 15| 16
Hy 0 0 0 0 0 | 130| 130| 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130
Hg | 270 | 255 | 270 0 0 0 0 0 0 0 0 0 0 0 0 0
&ge] | -270| -255| -270 0 0 | 130| 130| 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
o 891,549,455
H & 761,266,226 1.17 55
&3 130,283,229

22. MIdUE AAT 2 £29 A=y A o€ 83 7I3HF

(#2]) = 6,060, 763,005,667 < 0.038 < 0.033 x 0.354 < 0.361 < 0.199

= 193,626,545()

(9] 9 )
0 1 2 4 5 6 7 8 9 10 i 12 13 14 15
Hy 0 0 0 0 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194
Hg | 270 | 255 0 0 0 0 0 0 0 0 0 0 0 0 0
age | 270 | -255| 0 0 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194 | 194
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 1,284,770,135
H & 514,019,139 1.17 55
&3 770,750,999
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23. U FE2ESL FEAECE i3 vREH =AE

= 704,291,283()

(<)) = 6,060,763,005,667 >0.038 ><0.120 < 0.354 > 0.361 > 0.199

(@9): 9 )
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Y 0 0 0 0 0 0 0 0 0 0 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704
H & 176 | 190 | 290 | 290 | 304 | 282 | 285 | 0O 0 0 0 0 0 0 0 0 0 0 0 0 0
<HY -176] -190, -290| -290, -304 -282 -285 0 0 0 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704
(18 45%)
NPV (won) B/C(ratio) IRR(%)
o 3,750,001,117
LIE:S 1,577,570,012 2.38 13.2
%w9 2,172,431,105
24. HA As AEE MF 9 AFRA
(#9]) = 5,407,070,333,333 < 0.008 X 0-179 < 0.354 < 0.361 < 0.460
= 455,953,207()
(@9): 9 )
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
®He 0 0 0 0 456 456 456 456 456 456 456 456 456 456 456
H & 117 117 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<HY -117 -117 0 0 0 456 456 456 456 456 456 456 456 456 456 456

(A& 45%)

NPV(won) B/C(ratio) IRR(%)
#Hol 3,260,986,466
H] & 228,315,933 14.28 48.0
&3l 3,032,670,533
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25. olTEA7INM Y AR oFFIHE 42 T A® AF TIEHE

(3A9)) = 5,407,070,333,333 ><0.109 < 0.006 < 0.354 > 0.361 < 0.460

= 190,739,473(%)

(9] ¥k )
0 1 2 3 4 5 6 7 8 9| 10| m| 12| 13| 14| 15| 16| 17
Hy 0 0 0 0 0| 191| 191| 191| 191| 191| 191| 191| 191| 191| 191| 191| 191| 191
W4 | 214| 210] o0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
age | 214 -2100 0 0 0| 91| 191| 191| 191| 191| 191| 191| 191| 191| 191 | 191| 191| 191
(818 4.5%)
NPV(won) B/C(ratio) IRR(%)
Hel 1,364,172,528
H & 414,956,938 3.29 20.4
&3 949,215,590

26. &A=

ojFe] Hol|ZFH A BA R o] o] &7 Hol

(3719]) = 5,407,070,333,333 < 0.109 X 0-028 < 0.354 < 0.361 < 0.460

= 971,691,652()

ol
Al
ok
ot

(9] ¥k )
0 1 2 3 4 5 6 7 8 9| 10| m| 12| 13| 14| 15| 16| 17
Hy 0 0 0 0 0| 97| 972| 92| 972| 92| 92| 972| 92| 972| 972| 92| 972| 972
W4 | 1150 1,010, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
&gl | 41150 -1010 0 0 0| 92| o972| 92| 972| 92| 92| 972| 92| 972| 972| 972| 972| 972
(318 45%)
NPV(won) B/C(ratio) IRR(%)
#e 6,949,558,159
Lk 2,116,507,177 3.28 20.3
«Heo| 4,833,050,982
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