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oist 150 36.2 23,673 10.3
EoATLA 176 42.5 157,833 68.4
7| 12 2.9 14,799 6.4
3471¢ 2 0.5 970 0.4
sa71Y 70 16.9 28,913 12.5
7|Et 4 1.0 4,562 2.0
S 414 100.0 230,750 100.0

@ 2018 BXAE &M Vs BE JIs/MUHAE EAM
- 7|&lY SAI2 AHEMH 7|7} 20871(50.2%)C 2 J1E WOM, 202 J{udi
(1224, 29.5%), 22AH(704, 16.9%) =OF LIEt

- EXHER 2 0, 7|X¥HF77t 867.29R(37.6%)C2 71E WUOM, Ct2oz JHUH{
(814.79¢, 29.5%), SEH(502.94¢!, 21.8%) &L= LIEtH

~ 20184 HIE 20189 R&D HIE
o7

I
ES 208 50.2 86,717 37.6

3847 70 16.9 50,295 21.8
3 122 29.5 81,471 35.3
7|Et 14 34 12,267 5.3
A 414 100.0 230,750 100.0
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20184k 7|27|& ERAA XNE
2 |AANUNY SR AapE

- 1770 BAXXTHH 5 EH HIS A 37 XH2 HHEFAZL 1,691.2(73.3%)2=
71 Hon, 02z ME3EHA|(185.6Y3, 8%), ZMET(174.198, 7.5%) &L=
et

X (449r))
0 50,000 100,000 150,000 200,000
oA | | S 169,116
REEEN 18,561
BysE 17,407
#IE [ 9,262
Ao [ 5,159

LAl 0 3,178
BYE: ﬁ 2,891
R i 1,802
QA -1,508

YL | 784

Z | 380

CH~r&<Al | 351

Mg | 200

HIFEEXKIE | 100

Ha=RE | 25
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2 R0F HEHOIA LOjLt= SHEEEE MHE Sof 54Xt

EE YHZ 3ot MY 52 $45 Witoh=
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%‘
e 7|&7|9E g
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w
7I9EER) SYN, 45eA AR, NUAMS ME, SHHS 4
re
=
g
FIYE(HR) Blanket, Tritium fuel cycle, Low activation material, Power conversion %
gy
A
1=

e M|z ERAA <

1. 28R il I
2. 8832 AAY 53 |z
3.7t & ME A Jls
. 4. 2T [N 7|8

HEE2H o= uo

1|'I'|_'I'I' ‘“7'" 5 3_||,|%BH|. XHE 7|$
6. 27 23t Jls
7. AR HERT| J|&
8. ¢® A 27t Il

€ 2016~2018 Age &M 7l B2 I7IAMHE FA 3

140,000 5 R&D EXt
127,580 = (H—|H?_|"9‘-|)
120,000 =
106,536 104,121
g 100000 bl 2016 106,536
ol
Z 80000 -
2
& 60000 B 2017 104,121
w
B 40000 |- -
20,000 |-~  RGRRETEE oo m oo 2018 127,580 =
0
2016 2017 2018 o7
=519(9 9.43
2] ¥2 R&D $X Mg 8718 (%)
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- BXE TMH 5 4HEH OIS YESLURIL 7Y W2 6921(86.2%)2] ME
TASIRCH, LIZC= WKF(7, 8.7%), MBLSIARF(2, 2.5%), SAMXT|HF (2,

of g
1,263. 691~°.:J(99 0%)22 FEHMQl XS st ACH, LF2Z MHYUS
, 0.

- e
7%), WREQ.5AY, 0.2%)7 LS IHKIZS Zlast

HJHEXIIH| (4212)
0 100,000 200,000

eSS h 126,358

AEYRIIR

22(2.5%)

MASUXIE | 860

WSE | 255

SAHXTIHE | 107

a) B IH £ HE b) Mg EXHEZ

o 20184 20184 R&D HiE
IH () (%) | EXFU(HUH) (%)

ERE-EENC 69 86.2 126,368 99.0
ags 7 8.7 265 0.2
HASIAHE 2 2.5 860 0.7
SAHAIIHE 2 2.5 107 0.1
S 80 100.0 127,580 100.0

20 - @) MievsEan
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€ 20182 SHEE TH Y=

- BA71942 323.8%)0] HTE 20| FA7IR(1, 1.3%) KO B2 H7S L
_%_

- EXHEE 2 SAATANAM £3EH R&D7L 1,204.8921(94.4%)22 715 MO,
CHSo=Z [Hst 59.42R(4.7%), SA7|Y 8.42A(0.7%) =22 =AH LEN
o st 46 57.5 5,936 4.7
EQ%TA 29 36.2 120,476 94.4
o7 | & 1 1.3 30 0.0
=471 1 1.3 300 0.2
27| 3 3.8 837 0.7
ZA 80 100.0 127,580 100.0
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@ 2018 AHEE UM Vs BEE JI=/HUTAE 24

- J1EME HAZ HEH, 7| =HRTL 7224(90.0%), WESTI}E 474(6.0%), SEHTL
221(2.6%), 7IEt7F 221(2.6%) =22 LIEtH

- EXHERE 2 0, 7|ZH7t 1,138.692(89.2%), 7|EH7t 125.42121(9.8%), IHLUSTLTI}
6.1242(0.5%), SEHTII 5.724¥(0.5%) =92 LIEHL

" 20184 z | 20184 R&D HIZ
2 72

[
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i 90.0 113,858 89.2
3847 2 2.5 575 0.5
HEEH 4 5.0 607 0.5
7| &t 2 2.5 12,540 9.8
SEA 80 100.0 127,580 100.0
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20184 E 7|27 ERAA HE
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@ 20184 <ligst €M Vs BE X9E =4
HIZ &%l 370 XIF2 HHBFAI7}H 1,217.4242(95.6%)2=
2(1.3%), SAZSA| 11.022(0.9%)

- 1770 EYXX|HA 5 Eal 3
HAI7} 16.7242

7K 7 LEHIOD, CIS02 A

&O=% LIEHH
N HEXIGIH| (H2)
0 50,000 100,000 150,000
CHRZCIA| 121,743
sgswn | 1,667
gamon | 1,098
#Iz | 815

Pz =N 730
HAMLE | 469
BALSA| | 292

HARE 212

HMEE | 143
=NUE |75
UUE | 36
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J|9E(22) 18U, =ZYALY, TASELH, RSELY, JIAARMA|E, HIOIRQUAEA,
e sMAUAYHE, Do tAHY, FYMEIIS

High efficiency generation, Ultrasupercritical(USC) generation, Integrated Gasification
Combined Cycle(IGCC), Fluidized Bed Combustion(FBC), Integrated Gasification Fuel
Cell(IGFC), Biomass co-firing, Oxy-fuel combustion, High efficiency gas turbine,
Clean Coal Technology(CCT)
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B HANH 5 HHEH MASHXFARIL IHY B2 2474(68.6%)2] HHE =3
SIRCH, 2= WPV |SHHEEMEI} 674(17.1%), WFFI 474(11.4%) C= H2
WHE Tlet
FEotd M ESt 7|z 229 EXE RAD A Z2E HIEH MASHXERTL
224 9 U[B4.6%) L= MO EXIE Tstyl IOH, gz Wl |sF-ESMET}
37.992(14.3%), HEF7t 1.6%4H(0.6%) 2= X2 HHE XIHT
2 NEEX|OITIH| (HHTLR)
14(2.9%) POVRE
0 10,000 20,000 30,000
Meisixien | | 22,492
yeplegusas (3,792
MUSARIL : !
0,
2474(68.6%) as= |165
A 1135
a) HHY A 2 HE b) BHY X7

5 20184 HZ 20184 R&D CIES
s IH (H) (%) | SXSU(W2) (%)
24

HUS A ER 68.6 22,492 84.6

el | s =SSR 6 17.1 3,792 14.3

usg 4 11.4 165 0.6

HEH 1 2.9 135 0.5

A 35 100.0 26,584 100.0
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QITAL 871(22.9%)2] BTZ SY3I01, 7|EHZ, 8.6%) BLH
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s
- EAAEE 2 SAT|™0| 87.7HR(33%)2E 7MY UM, Ltz 2 E¢AHTA(86.7
g, 32.6%), tH71Y(48.3A4Y, 18.2%) &L= = UEH

S 20184 HIZ 20184 R&D
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S 8
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5t 22.9 1,060

EHOITA 8 22.9 8,674 326

071 3 8.6 4,829 18.2 £
E27|¢ 13 37.1 8,771 33.0

7|Et 3 8.6 3,250 12.2

3] 35 100.0 26,584 100.0

@ 2018 YHoid EH-2Est /g F= JISMETAE 24

8=
- Jlehe S22 MTHEH AT 194(54.3%)C 2 J1E WO, C2oZ2 7|29
(107, 28.6%), SEATUU, 11.4%) &2F LIEIH

- BEXAEE 2 0, JHYSTIE 180.04H(67.7%) L= 7IE HOH, El= 7|x¢+4
(68.2% ¢, 28.6%), SEAT(13.19H, 4.9%) =C= LIEtH

20184 z | 20184 R&D HIZ
10

7| =AF 28.6 6,816 25.6
3847 4 11.4 1,313 4.9
TN A 19 54.3 17,996 67.7
7|Et 2 5.7 459 1.7
SEA 35 100.0 26,584 100.0
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- 170 YT S 2 HIS o9 30 XG2S LA 69.7H3(26.2%)22 71
=4 LIEEHSCH, TZo = ZH7|=(49.19%, 18.5%), MEtHTZ(33.798, 12.7%) 2=
LtEFE

B HEX 01| (41D12))
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Hydropower, Runner, Generator, Small hydro power
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© 20184 $2 LM J|& B2 2IY 24
- B DN 2 MTHEE MASAXIALTL I B 1074(52.6%)2] THS 23
SO, CISOR SAMIKT|IYE (5, 26.3%), ZEWER(A, 21.1%)7t S LHE
xIgyst
- 43 UM J|& 220 BHY RAD A 72E MHEH AASMIYULT} 64,4949
(60.6%)2E FLXOI EXIE Fdli5IT QOM, [I202 ZEWER(34.422, 32.4%),
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AHIX7|HE(7.6HE

7.0%)7t

=T}

AAS YRR
102(52.6%)

a) B IH £ HE

20184

oo

LS

MRS T

R X (321)

0 5,000 10,000
AiEATis 6,439
=z [N 3,438

b) Mg EXHEZ

20184 R&D

= A () (%) | SEX=A(HU) (%)
HASIAHE 52.6 6,439 60.6
SAHAIIGR 5 26.3 748 7.0
SEUNER 4 211 3,438 324
S 19 100.0 10,625 100.0
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© 2018 43 UH & B2 SUTHY 24

- R&D ¥ FHEE HTEH, SA7|AH1 7|0

=
£2 o7 4% H5S 29

2. 2o x|

242t 1474(73.7%), 3711(15.8%)2 2

- EXNREE B, SAT|H0M +lS RAD7F 78.3AA(73.6%)22 71 HeH, U3
OF I7|™ 17.9Y4¥(16.9%), 7|Et 5.2A2(4.9%) =C= = LEtH

o 20184 1S
opas =R A )
1 5.3

20184 R&D
EXF ()

HE
(%)
4.6

o st

07| 3 15.8 1,794 16.9

27| 14 73.7 7,825 73.6

7|E} 1 5.3 516 4.9

SeA 19 100.0 10,625 100.0
= 2

€ 2018d 3 N 7|z BE JI=/HLHAE
3.

- 718 BAZ HHEH, ATt 142(73.7%), SEHTFI} 42(21.1%), 7I1=HF74

124(6.3%) £22 LEH

- EXAEZE = O, LSV 83.043(78.1%), SEEA

1.698(1.4%) =22 LEIH

20184 HZ
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i 150
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© 2018 43 WA Jjz B2 XY 24

- 17 BERRITH 5 HY HIS 49 37 XA LTI} 24.12%42(22.7%)02 THY

S UEIRON, T30 27|=7t 19.292(18.1%), HZAA| 17.9%121(16.9%) =
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(YR, 28, ZHX d MHAZXEY|, &-uF7 HeHXZ 714)S
HUXIE HE H7HUAz H&EMNT= Jle

e J|s719E

AEECORS BYHA|, 28, CIHE, H2l2 BYHA, HIH2E HYHA|, 188

ol (o= Solar cell, Module, Inverter, ¢c=Si solar cell, Compound solar cell, Organic solar
7'14—(01'_') . .
cell, High efficiency

lc 3R810T "I

iy
=

S
>
I
S
2
2]
[
=
©
B4
Ao
x

e NRI7s 2FRAA

1. H2Z BYHX(ZYE/HEYE)
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3. MMUEYHA(R & Estete/HZEATIOE)

€ 2016~2018 B &M Jlg B2 I7IAHE FA 3

e ¥& RA&D EXf |
180,000 = (CLIIEC)) -
159,820 SEEE -

160,000
143,020
140,000 181,315 B aEEmEa o 2016 131.315
& 120,000
5%5 100,000
Ig-r_h 80,000 2017 143,020
4 60,000
® w00
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200 b
0
2016 2017 2018 ojm
s i 10.32
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5 HHEH NS|sFYESHURI 7MY B2 2242(37.9%)2] UHE
AR, 2O MASHXIAR(128, 21.7%), SAHK7Z|YHR(11874, 20.0%)7t
o
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18
3
N
>
I
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)
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o
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>
=1
H
i
e
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'Kt 920.6
HELIF(492.6

=
%2I(57.6%)0R FEEHOI EXIS Mastn YoM, [H2oR WE|a
o2 A +

HIX7 | HE2(106.04Y, 6.6%)7F L2 WHZE ZIgy

oo o

SEner iy BRI (20H)
3 0 0 50,000 100,000
MRS R 92,056
YerlaYEsE 49,257
FAwAD| [ 10,602
287 5314
2EWER | 1,043
a5 | 948
sENISH | 280
a) HHY A 2 HE b) BHY X7
. 20184 201844 R&D
IH (H) (%) EXrZ A (H2tH) (%)
I|EYESHE 224 37.9 49,257 30.8
MUSHA L 128 21.7 92,056 57.6
SaHIXT|IYR 118 20.0 10,602 6.6
usg 104 17.6 5,314 3.3
SHEMAEE 6 1.0 320 0.2
SEUSHE 5 0.8 1,043 0.7
st3g 4 0.7 948 0.6
SEMNEHY 2 0.3 280 0.2
SEA 591 100.0 159,820 100.0
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@ 20184 HiYE ©H JIs

z
EXFEE HE, (oM et
5

AALE 5971(10.0%)2| ATE +HoH0 7|EH(197, 3.2%) 2Ht T2 ST E +A
o

R&D7} 542.4921(33.9%)22 7t

2. 2o x|

-

X Yom, rgoz

O LS

A7\ 528.492(33.1%), EAATA 327.74A(20.5%) &L= = LEH

e 2018 2018 R&D

A () (%) SR (1 2r2) (%)
i3 51.4 54,235 33.9
E010174 59 10.0 32,774 20.5
2zYeina i 0.2 190 0.1
7|2 3 05 3,171 2.0
577/9 1 1.9 10,607 6.6
547/9 194 32.8 52,841 33.1
71Ef 19 3.2 6,001 3.8
237 591 100.0 159,820 100.0
€ 2018 EYE UM 7|z B2 ZI=/iEHAZE &4

- 7|1 HAR HHEH, 7I=¢T17t 28074(47.4%), IHL AT} 23674(39.9%), SEATH
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Z5H 591 100.0 159,820 100.0

GTCweses o 33

:
=]
-]
i
H
~
ol
N
>
H
~
2
H
2
=
2
z

o
E




20189 7|27|5 2RAA HE
/IS EAY B JakEY

@ 2018 HYE HH Vs B XNFE &4

- 170 EFRXHA S A HIS &9 37 XF2 77t 340.8AH(21.6%)2=2 7HY
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Solar heat collecting, Concentrating solar heat, Solar photovoltaic thermal
hybrid, Solar thermal storage, Solar water heating, Solar space heating, Solar
space cooling, Solar thermal desalination, Solar process heat, Solar active
house, Solar district heating, Concentrating solar power generation, Solar fuel -
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- B YYIH 45 MR NSMRALTL I Y 97(32.1%)0 UHE 4
SI9100, CHSOZ BAURIIYSIE 724(25%), IS HES LRI} 624(21.4%)02
X

U 7l 20| X RAD FAF F2S AL, MASUXIYIL} 46.32194(76.2%)
sty on, LhFe2 FAMXIIHRIL 6.9YU2(11.3%),
TISHHENRT} 47/U(T.THOR B LR Ty

sHELES

R EXIOITH] (32t9))

12(3.6%)
0 2000 4000 6,000
syl 4,631
]
92(32.1%) sawxize [ 689

mepreyesye W 466
use 1219

suziEs |70

a) B IH £ HE b) Mg EXHEZ

o 20184 20184 R&D HiE

IH () (%) | EXFU(HUH) (%)
MUS YT 9 32.1 4,631 76.2
SAHX/|YR 7 25.0 689 1.3
Lo |s YR 6 21.4 466 7.7
28% 5 17.9 219 36
SHRUHER 1 3.6 70 1.2
S 28 100.0 6,075 100.0
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YRR, FA7|
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1t Cisto] 22t 1774(60.7%), 774(25%)L =2 =2

- EXIREE HH SA7(20] 55.124(90.7%)22 713 HOMH, [I29=2 [5H4.4%Y,

7.2%), 7|EH1.192, 1.8%) £OF = LIEIS

azad 5 | 2018 _20184 R&D

3H 2) ®) | sxzoeme %)
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A 28 100.0 6,075 100.0
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wEAL, FeHg, fuXes, dgst UMYUUANE, a8, H=es, WE/tA Mg, HY),
JEEER Sl0|22E, WEAAH, XISAL, AN ASEL e M 1ag B, JpA0, M DR,
0[Sz A, Iog S=HHSYR|, 7 7tA SXFR], 1ag ZH, AN S, 24 Je

H 1gkst HE Mz /1, Ns¥ UEEE ALY, XsY 2F ALY, XSE g8 ALY

Mobility, Accessibility, Traffic safety, ITS(Intelligent transport system), C-ITS, Emission,
Traffic information, Traffic congestion, Transit, Logistics, Traffic accidents, Eco-friendly,
Energy efficient, Weight lightening, Renewable energy application, Efficiency, Fuel
economy(reduction), Emission reduction, electric, HEV, Transportation System, Vehicle,
FIYE(HR) The next generation of car, Eco-friendly ship, High efficiency locomotive, Gas engine,
Near low emission diesel engine, Dual-fuel engine, High efficiency on power
transmission, High efficiency motor, The next generation of power source, Lighter and
stronger material, Advanced materials technology, Intelligent transportation system,
Intelligent logistics systems, Intelligent navigation systems

© NR27s 2FAA

HREZFHA 1. BSAAR(TS), 2. XM AASA 3. 188 He, 4. gy MY, b MHAYZUS

€ 2016~2018 =& &23t 7| B =/IAHE FA A

300,000
255,126 g
250,000 -----— - 240,793 230688
éfj 200000 |~ e - - 2016 255,126
=
i 15000 | R
gl 2017 240,793
& 100,000
Z0
T R e RREEE 2018 230,688
0
2016 2017 2018 a8 491
[12] B% R&D SR HE 5718 (%) '

STCEwEs « 83



2018HE 7|87|&
=7t

=FHA M2
SR} S

© 2018 44 8BS JlE 2 BEAY 24
- B TUIH 22 AHEH MASARIILT} I1Y B 13071(32.7%)0 TRIS 42
SIRCH, LSO = S |a¥EEME(105, 24.7%), ZAHK7|HLE(694, 16.2%)7}
we BRS s
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Process optimization, Carbon-neutral feedstock, Renewable raw material and product,
Manufacturing life cycle, Resource and energy circulation, New innovative process, High
energy efficiency, Recycling and resource, Waste minimization and valorization, New and
) renewal energy utility, Inter-industrial resource and energy exchange, Sustainable industry,
e Energy Efficiency, Eco-friendly process, Clean technology, Process technology, Energy
saving, Low GWP, Eco-friendly material, Energy efficient device(or unit), Eco-friendly
fuel, Waste minimization, Waste reuse, Life cycle analysis, Emission minimization,
Waste heat recovery, Process optimization, Process Efficiency, Green process
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b) Mg EXHEZ
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20184 R&D

SaHX7|HR 1,464 77.3 76,361 33.8
HUS AR 152 8.0 96,319 42.7
Hsb|sFPESHR 141 7.4 28,349 12.6
usg 74 3.9 4,273 1.9
g% 20 1.1 9,267 4.1
ZTEUSE 13 0.7 3,700 1.6
o R 5 0.3 380 0.2
RS 4 0.2 400 0.2
SENEH 4 0.2 755 0.3
SHEUAER 4 0.2 299 0.1
ASAAZAEX 2 0.1 210 0.1
7|Et 11 0.6 5,416 2.4
SEA 1,894 100 225,728 100
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© 20184 MYl 583 714 HE SATHY 24

~ R&D 238 ZF|H2 AHEM ZA7|QID} [h310] ZH2t 1 58474(83.6%), 19474(10.2%)
|

- BUATAL 63B3%)| HTS W0 FAIIU(207, 1.5%) ELt UL ATS
243t

- EXtHEZE HH SAT|A0A 385 R&D7L 1,397.824%(61.9%)C2 718 &on, C+3
OF EXATA 247.5AR(11.0%), CHSH 239.9221(10.6%) =22 &A| LIENL

e 20184 HZ [ 20184 R&D lS

oist 194 10.2 23,992 10.6
EoATA 63 3.3 24,752 11.0
EECl=Rul e 4 0.2 383 0.2
i P 5 0.3 10,496 4.6
471 29 1.5 14,732 6.5
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=4 LIEEFGCn, 2o =2 MEEHAIZ7L 250.992(11.3%), BHSE 227.1%42(10.2%)
== LIEE

X[ (212)

0 10,000 20,000 30,000 40,000 50,000

43,309

MIZEEXX[A

H=EBXK

90 - () HnEv=ses



6. OLX] =2

0.5 a1,

27t 2t 258 9
vl ol

of Al OHMICIOl HZO|LK| YHo| BT &t
AH2I0) A 2] 0

LA 28 2HSE At 7I&

e« 718719

719=(2E)

714E(ER)

USOUXIeE28,, AL, HE|E, AS0UXI2e], AStMd, &, 5, HEM, XY, 23,
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Building energy efficiency, Passive, Active, Energy management, Renewable,
Wall, Window, lighting, Monitoring, BEMS, HEMS, BIPV, Geothermal, LED,
Insulation, HVAC, Window, Sunshade, Pump. Fan, Renewable energy, Cooling
& heating system, High Efficiency system, Zero energy house, Plus energy
house, Ecological architecture, Passive house, Zero energy building, Eco

industrial complex, Resource recycling, Zero Energy, Carbon Neutralization,
Green House Gas, New Regeneration Energy, Green Remodeling, Resources
Recycling, Sustainability, Resources Saving, Life Cycle Assessment, Smart Grid
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sigatts | 885

SUSMMED | 691

Ay | 180

2@ | 150
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sty = 1 0.3 150 0.2
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8 & 7
- R&D = FHEE HHEH, st SA7|H0| 22 19174(54.6%), 11574(32.9%)2=
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e

02 GTE 285101 J|EN14Z, 4.0%) L} B TS 4ayEt

.99
A2z B ZA7|0A 3t R&D7t 335.14¥(36.0%) 2= 7t HomH,
274.72A48(29.5%), EHATA 189.8%R(20.4%) =2= = LEHH
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g

191 54.6 27,466 29.5 §

EQGATA 24 6.9 18,976 20.4 g

o7lg 1 0.3 1,074 1.2 i3
371y 5 14 3,322 3.6
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SEH 350 100.0 92,954 100.0
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- a7 CA2 MM J7|XHAT} 17524(50.0%), HEHTL7t 13124(37.4%), S8HRI}t
3271(9.1%), 7|EM7} 1224(3.4%) Q=2 LIER

- EXIEE E If, JHLART} 520.92124(56.0%), SEAHRI} 182.82124(19.7%), 7|=HR7t
182.0242(19.6%), 7|E7} 43.82A%4.7%) ©=C=F LIEtL

20184 HE | 20184 R&D HIZ

7| =AF 175 50.0 18,204 19.6
38U 32 9.1 18,283 19.7
TN A 131 37.4 52,087 56.0
7|Et 12 3.4 4,379 4.7
ZEA 350 100.0 92,954 100.0

GTC=pEs - 93



20189 7|27|5 2RAA HE
IINANLAR SR M

e 201849 715 283t 718 B A

Xjojy 24

HO
HI

37|71 307.6Y4¥(33.3%) 2= &

- 1770 ZYXX|HA & e HIS A2 3 X992 4
9AR(26.2%), CHHEHA| 65.222(7.1%)

= LERCH, T3l 2 MESEEAIZL 241
o= UEH

HREXIIRH|(2121)

==

0 10,000 20,000 30,000 40,000

30,764

BEsE
HIFE BRI =

MIZEERIXIA

94 - () HnEv=sen



227tA 1y

CCUS

« 7|g%o|

715882

40 o
o
et
i
1]
Hu 0
r
fob

lc 3R810T "I

iy
=1

o 71B7|9IE

J|eE(22) AAS, AAM, aia BH 2, &4, &, Y, O|tatEHA, 315IH M,
=== = = =
= dEotd Met, 23

S
>
I
_}l_
2
2]
nE
=
©
B4
i3

Post-combustion, Pre-combustion, Oxy—fuel, Capture, Separation, Absorption, Adsorption,

IIYE(ER) . . Y . R o
Membrane, CO,, Chemical conversion, Biological conversion, Mineralization, Utilization

e M7 |s 2RAA

CO, B 7|1&
Co; =& 7z
Co, MY 7lg
CO.(HH) &8 715
Co, H&t 7l

HE2FHA

oW

€ 2016~2018 CCUS 7|g B& =7I8-HE &4t 3

& R&D EXt

70,000 HE = N
62.865 63,414 62,209 (G
60,000 | s
- | 2016 62,865
o 5, ‘
& :
£ om0 e ———— o
- — | , , 2017 63,414
u ]
20000 .
R e e e 2018 62,209
0
2016 2017 2018 A 0.52
- = = O (0 .
[72] Y= R8D £X g S7t8(%)
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G r e e n T e ¢ h n o L o g vy C e n t e r
@ 2018 CCUS 7| 2= FXE &4

- BXE AN 5 4THEH o |sFESLURI 1Y B2 937(58.9%)2 UME

FGIUOM, CIZOZ WRE(34, 21.5%), MASMAIAL(19, 12.0%)7t L2

b = MHEO 25 |2RHEEART} 351 929
Sl QUOM, CIZ02 MYUSHXIYL(194.5%,
%

Ry FAWKI |

5UB.2%) 22(1.3%) R I1H| (101
sz IAEPEL 0 20,000 40,000
424(2.5%) 12(0.6%)
AREAIRI . o |aYHSAR 35,190
‘ HemyTe 19,454
azZe 2,946
P |ZPEEANL
 93%(58.9%) ok 92,702

28 11,410
BAUKI AL | 287

AENER 220

2) BHE TH 4 HE b) $HE =XA2
- 20184 20184 R&D e
It () (%) | FXSAHH) (%)
Ye|sHEEHL 93 58.9 36,190 56.6
R 34 215 1,410 23
MYE YRR 19 12.0 19,454 313
By 4 25 2,946 47
Che A 5 3.2 2,702 42
SAHAIIHE 2 1.3 287 0.5
S 1 06 220 0.4
587 158 100 62,209 100

96 - G"Iﬁl‘lls’“ﬁz%



- BA71942 871(5.1%)2 HTE 2USH0] J[EN6H, 3.8%) Bt UL ATE 4y
=

A2 2, SAALANM A5 R&ADZL 256.2%2(41.2%)22 71 UCH,

}

oo

CI2O2 st 185.92121(29.9%), CH7|Y 74.19¥(11.9%) =02 =H| LIEH

— 20184 ilE
olas = I 2(2)

2018 R&D HIS
R ER G (%)

o st 101 63.9 18,587 29.9
ZoATA 36 22.8 25,621 41.2
o71e 4 2.5 7,412 11.9
3471 3 1.9 2,710 4.3
2719 8 5.1 4,284 6.9
7| &t 6 3.8 3,596 5.8
SEA 158 100 62,210 100

@ 20184 CCUS 7| B2 7Ia/EEHAE 24

- 71EHE HAZ HTHEH, 7|XAUAIt 9421(69.6%), JHEATIt 35621(22.2%), SEAIt

2574(15.8%), 7|Et7t 474(2.5%) == LIEIH

- EXHER & I, JHYHTIt 330.693(63.1%), 7IZHT/t 184.2924(29.6%), SEEAT/t
94.922(15.3%), 7|E7t 12.4493(2.0%) =2= LEtE

x 20184 HS
IEAT 94

20181 R&D HIS
EXZ () (%)

=3 59.5 18,420 29.6
3847 25 15.8 9,487 15.3
TN A 35 22.2 33,062 53.1
7|Et 4 2.5 1,239 2.0
SEA 1568 100 62,208 100
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@ 2018 CCUS 7|z &&= XNI9E

HI
1z

- 1770 ZYXX|EHA & Hal HS M9 370 X2 HEHATL 266.7HR(42.9%)22
TIE =A LIEFGOH, CHE2o2 MEEWAIZL 116.124Y(18.7%), ZA7|E 59.19421(9.5%)
+=O=2 LIEI

R (8r21)

0 5,000 10,000 15,000 20,000 25,000 30,000

26,672

11,607
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Non-CO, Xz

e« 71889

Non-CO; 247tA9 HYigs ZLHE 3 HO[EH0|AS ofd, 0|F MAGtLA
24, 3H, {2l71edt HES MR WY 4 Us WAMSE & A
OZMAE JHeote 7

J1g¥e

« 712719

HIO[AtotEtA BB, OMMtetdA, SS8tY, di, S87t4, FEM, WHFAI7tA,
g/|der, FUER, steE2Al, 2USY, BEA A, HASHO H4Y, S,
JEEERE ASSEA, NhEet BA HEstEA, 2HEKS, HOMSEA 2, S3UtA,

) =
MY MA7EA, B, MY, AR, MAE=ER7 2,

5 U
HASEGAM, FHAE, 2BME, MEE, &+ +&, /tAEd RUE, 018F 2k

Non-CO,, CH4, N2O, SFs, HFC, PFC, Refrigerant, Foaming agent, Landfill

gas(LFG), Anaerobic digestion, Manure, Sewage sludge, Nitric acid process,
Semi conductor flue gas, Display industry, Gas Insulator Switch(GIS), HFCs,
7|1 E(IR) PFCs, NFs, GWI, F-gas, Plasma, SCR(Selective catalytic reduction), Reclaimer,
Reclaimed gas, Recovery, Storage, Reuse, Purity requirement for reuse, Gas
quality check, Further treatment, Final disposal, Recycling, Absorbed moisture,
Decomposition by-products, Dew point temperature

e M7z 2RAA

e

VI 1 CHa EY 9 8 XY U1, 2. N0 48 712, 3. BETIAR(HFCs, PFCs, SFs,
o NFs) MZ 71&, 4. Non-CO, 247tA S8 7s

€ 2016~2018 Non-CO, NMZ 7|z &2 =7I87ME FA 3

HE R&D EX}
L 2951 1284 i = (uHuT%)
(X1 EOMUOMNNUIIII  S—— [E—
7 10,000 9,300 ! 2016 9,300
\f?l 8,000
A N N . 2017 12,951
|
% AO00 [
ool e 2018 12,824
0 ojm 7
2016 2017 2018 e 17.43
[12] B% R&D EX #E S7t&(%)
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20184k 7|27|& ERAA XNE
| AIR) X A

@ 20184 Non-CO; K& 7|z B& BXE &4

- BXNE YYIN 5 HTHEE 2ERIL 7Y B2 237(46.9%)2| LME +HOIUH
x

[u] E
= L =
CI2oR WS |ESNMEEAMBR(TH, 14.3%), SEXSH(TA, 14.3%)7t L2 IKHE Z
A

02
u&"

- Non—-CO; 7I& RE2| X2 RRD FAt #2E ATHEH, 257t 664242 (63.9%) 22 F
MR EXE TIol! QCH, IO =2 MUSYRIHF(35.6%H, 28.9%), 1ol |[EY2ELR
(10.6948, 8.6%)7t 2 LHME T

-|II

BANA|E
MUEAIRIQIE 12(2.0%)

52(10.2%) N\

HHEX|GIH| (1212
0 5,000 10,000

sENSY | 678
uss | 274

LUK 1100

a) RXE LH £ HS b) #XE EAHE

A -r(’*) (%) | FXIA(MUH) (%)
g¢ge 46.9 6,636 53.9
Lo |s YR 7 14.3 1,062 8.6
sEUSH 7 14.3 678 55
usg 6 12.2 274 2.2
HESEANEE 5 10.2 3,654 28.9
SAHAIIHE 1 2.0 100 0.8
S 50 100.0 12,824 100.0

100 « Q) lev=ses



€ 20184 Non-CO; A& 7|z F& +dFHE =4

- R&D 43 FHYZ MIEH FA7/200 5[0 242t 1874(36.0%), 1774(34.0%)02

£2 017 23 HIFS BY

o

[
Hl

0 O
oot

A
T t
=
=

ArEz2 2H, S2a7|H0M
L2oE st 37.8H & (29.5%),

ATALE 671(12.0%)0 HTE $5/0] SANTAB, 10.0%) HCF LS H7S

235t R&AD7} 51.22§(39.9%)C2 JHE wOom,
S04 19.529(15.2%) 202 = LIEH

st 17 34.0 3,781 29.5
SOHAHAA 5 10.0 1,954 15.2
ZZEALL 6 12.0 608 4.7
FA7|Y 2 4.0 1,044 8.1
A7\ 18 36.0 5,121 39.9
7|Ef 2 4.0 316 2.5
e 50 100.0 12,824 100.0

€ 20184 Non-CO, X& 7|z &= 7Ie/iEHAE &4

- 7IEHE HAZ HTHEH, JHEAI 2421(61.1%), 7IZAT7t 1621(34.0%), SEA7t
671(12.8%), 7IE}7t 124(2.1%) == LIEIH

- EXREE & o, WEARI}E 69.992(53.9%), 7|=C7t 37.8243(29.2%), SA1It
20.692(15.9%), 7|Et7} 1.39&(1.0%) =2= LiEte

20184 s | 20184 R&D HlZ
2 74 "t
= 17

|
ES

o 34.0 3,456 26.9
2897 8 16.0 2,303 18.0
el 24 48.0 6,951 54.2
7|Ef 1 2.0 114 0.9
31 50 100.0 12,824 100.0
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@ 20184 Non-CO, MZ 7= BE=E Xg4H

r
Hr
1z

- 170 AKX 5 Y HIS S 30 X2 F7|=7t 42.7AR-(34.5%) 22 7HY
= LEIGOH, TiSC = ST 28.72(23.1%), MSSHA| 24.8212(20.0%)
OF LtEHH

HHEX 1| (4212)

0 1,000 2,000 3,000 4,000 5,000

W —4 274

CHEESA 2 865
MEEBA — 2, 473

P — 720
g —l
T -
susc 300
S
2oz W192

24tgea 1100

ZHEE 1100
BAESAl 199
BHUEE |41

Al |38
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o 71a7I9lE

I|YE(2E) W, WAE, WHels, 2X07, HEF,
e UK, RUAEEHAIE, UM, NG

disease tolerance, characteristic evaluation, crop diversity, genetic resource
management, genetic resources, genome, heat resistance, molecular marker,
new breed, regional adaptation, stress tolerance, superior genetic lines,
tropical subtropical crop
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©
B4
i3

00 U

714E(ER)

e MR |s 2RAA

o BRCCECRE
NEERAL R T

€ 2016~2018 RHAE-RHMY 7IE B2 =/1GHE B4 Y

3% R&D EX

60.000 r—="pa Y S ax (4Ht2))
51,923 50,709 e
50,000 N
— 2016 56,711
@ 40000 BB
=
I 300w 2017 51,923
L 20000 - .-
70
10,000 | 2018 50,709
0 ) hicl
2016 2017 2018 go_EL -5.44
Z7tg(%)
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o
ok

GTCwpEss - 103



20184k 7|87|& 2ERAMA M8
DIGIMR A AT
G r e e n T e ¢ h n o L o g vy C e n t e r
e 20189 RUXHH - RN 7= B2 FX4E 24

- BXE YN 5 HOEH SETSHO| 71 U2 44671(81.5%)2 LHHE 3

SIRCH, LI2C=E THEX7t 3471(6.2%), SEILMAZTEIL 2571(4.6%) L2 H2 UNE

Tigtst
- |SUXE-FMNY 71E 222 BEXYE RD FX #EE MTEH, S=TI5H0| 390.0

A2U(76.9%)C2 FEHOI EXE TG OO, 2O = CHEX7t 58.323(11.5%),

NS |sHEHSMEI 25.092(4.9%) 22 B2 UNE TIgdet

a8 i FREXt| (02

2634(4.6%) 17108 0 20000 40,000 60,000

susAAES FAMR|gE : - ’
CH ! o
crexi [ 5,826
epienesse 1 2,499
e susizs | 2242
44671(81.5%
k) 28% | 1,095
FAWKIIYS |42
a) 249 b |5 b) EXY EXRE

5 20184 HZ 20184 R&D CIES
e x| () (%) EXZH(Hara) (%)
SEMNEH 81.6 39,004 76.9
CHE X 34 6.2 5,826 1.5
SUSMAER 25 4.6 2,242 4.4
e 24 4.4 1,095 2.2
He|aHEENE 17 3.1 2,499 4.9
SAHKI|HE 1 0.2 42 0.1
& 547 100.0 50,709 100.0
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© 20181 QEXIY-QENY Tl& B2 2UFHY 24

- R&D = FHIH

ATHE, 2TYATALY (50| 242}
0F £2 AT A3 HES Y

[00)
ol
2
i

, 14874(27.1%)

- BA7IY2 307U(7.1%)9 ATE WS, TIENSZ, 1.5%) KL B2 HTE LY
- EXFER HE, ITUATAI} 3224%AU(63.6%)22 T O, 1902 et
(113.029, 22.3%), ZA7|(47.92%2, 9.4%) 202 =7 LiE
- 20184 LTES 20184 R&D H|5
= IH () (%) EXZo (Har) (%)
sh 148 271 11,305 22.3
EHAAA 3 0.5 656 1.3
=SHeAA 342 62.5 32,238 63.6
07| 5 0.9 710 1.4
YREXH 1 0.2 110 0.2
=171Y 1 0.2 285 0.6
27| 39 7.1 4,792 9.4
7|Et 8 1.5 614 1.2
SEA 547 100.0 50,709 100.0
© 20183 QXY QTNY 71& 22 JISIHLLAY 24
- JIRH TAE MHEE, LTI} 17721324%)22 T BOD, (1302 2897

(1417, 25.8%), 7|1=

- EXHER 2
(167.49¢l, 25.8%), 7|

Z¢7(108.3% ¢,

HAT(1177, 21.4%) 29
I, JHLRIRIL 180.522U(36.6%)02 71t oD, [}2o2 2247

= LiEE

21.4%) =C= LIEtH

I ES R 117 21.4 10,829 21.4
3887 141 25.8 16,739 33.0
I 177 324 18,046 35.6
7| &t 112 20.5 5,094 10.0
A 547 100.0 50,709 100.0
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20189 7|27|5 2RAA HE
/IS EAY B JakEY

€ 201839 RHEAE-FHEMY JIEg B2 XNFE =

[

1=

- 1770 ZAXR|TH S Y HIS S 30 XF2 HEt=E7t 181.6242(35.8%)22 7+
O, OI2C=2 MEEEAI(68.1YH, 11.5%), B71=(52.8%%, 10.4%) =C= LIEtH

YR EXH | ()

0 5,000 10,000 15,000 20,000

18,159
MEEEA|
el

H=SEXK =

MIB SBR[
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SR - A4t

e« 71889

= W Y, 2, B4 ST 22 WHALUA SUN SHOB MBS M -YNdts
ol BE 1Y 247|224, EASE 73 U SIS TaE ALK, H2EE,
ST 71, YA THYY FL, BN, LB, 014, H2ME, HBHSHAE, 48

= O =1
s 2¢

71289

« 7|2719E

lc 3R810T "I

iy
=1

AHY, sU/IAS, SUYHA, SHSMEY, HESH

i o |

S o = ,
JEECOR SEEX, AR, € EY RESE, MEHE, AXFM, HEH, S, S0,

ADIEY, 4FNE, AES, AN, HBOS, HEL 58, NGNS, HAZH

agricultural and forestry medium-sized satellite, agricultural product safety,
agricultural mechanization, agricultural ecosystem, agricultural crop cultivation
insurance, mass propagation, animal welfare, no tillage, soil effective moisture,
fodder crops, mountain livestock, insecticide, viability cultivation, harvesting
season, smart farm, food crops, new varieties , cropping system, crop
prediction, low carbon farming, regional adaptation, carbon offset

S
>
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2
2]
nE
=
©
B4
i3

7I19E(BR)

e M7z ERAA

Iy o 2%
SYHZUS 03
NAY XS e

2 Wols Do w

HREZEHAH

Nookwn =

€ 2016~2018 X=XHti- it 7|z B2 I7IAANY T Y

HE R&D EX}

L [E
100,000 L (#4at2))
83,464
80,000 78,346 77,502 .
o 2016 78,346
2 sopon—— e .
& 2017 77,502
X 40000
I
Pl
L R e I s 2018 83,464
0 ,
2016 2017 2018 A 391
Z7t=(%) '
(18] ¥% R&D £X o=

ror
ol
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2018HE 7|27|&
I Ef- e

=FHA M2

G r e e n T e C h n 0 L 0 g y G e n t e r
© 2018 DS - Mt T|E HE LY Hi
- EXE TS £2 AMEH SEXSH0| A U2 93874(80.9%)2 MHS 43
SIFOH, ISOZ SEUFMAELTL 16124(13.9%), WEETL 1871(1.6%) O U2
WHIE Tlehet

A= - Yt 7|ls 229 BXE RAD FAF A2E

J0[ 623.29&

E
(747%)02 ZExY SXIE NHSD 0N, TS0 SHELAES 138798
(16.6%), CHEX7t 19.0498(2.3%) 22 H2 HHE T
P |EYEEMN B |G e -
178(1.5%) 1271 0%) YEEXFEH| ()
. A 50,000 100,000
485 921(0.8%)
187(1.6% AeEATIoI SENZY 62,316
jeo sesuEs 13,871
12(0.1%) Cix 1,896
ZANRI YL | 1,472
e |ayEEMs | 1,443
sENISY
9387(80.9%) wss 11,259
Aisames | 1,006
7144 | 200
a) BHY A |5 b) EME EXE
=PIl 20184 HZ 2018 R&D CIES
i A () (%) SRS (1 2r2) (%)
SENEH 80.9 62,316 74.7
SHELAER 161 13.9 13,871 16.6
mE=3=4 18 1.6 1,259 1.5
B HHSAME 17 1.5 1,443 1.7
SAHKI|YE 12 1.0 1,472 1.8
OEXN 9 0.8 1,896 2.3
HAS YA ER 3 0.3 1,006 1.2
7|43 1 0.1 200 0.2
A 1,159 100.0 83,464 100.0
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o 20184 KB -MA T1E B2 SHTHEY 24

- R&D + FHE= HTHH

r2

O 52 AT 4Y HIEZ BY

[00)
ol
2
i

- BA71992 11874(10.2%)] BTE 2GI01, JIEN32, 2.8%) BTt BS H7S 233

- EAHEE HE,

ITYAUAATL 452.322U(54.2%)02 JHE UOM, OIS

|O
Hu
=2
10

(215.2%¢, 25.8%), EA7|€(102.3%4H, 12.3%) =22 =H LEH

A () (%) | SX=A(HUH) (%)
Chst 22.3 21,515 25.8
EATA 11 0.9 1,491 1.8
AZYATL 721 62.2 45,226 54.2
07| 5 0.4 631 0.8
YREH 7 0.6 332 0.4
52719 6 0.5 721 0.9
47/¢ 118 10.2 10,230 12.3
7| & 32 2.8 3319 4.0
e 1,159 100.0 83,464 100.0
€ 20182 K- Y 71E B2 J|SVHETAE 24

- JlENE HAZ 2TEE

o900

y OO -

(2737, 23.6%), 7|1=A+(259¢, 22.3%) =C= LIEtH

77t 56671(48.8%)22 71 HOH, LIZ2 = U

- EXHER 2 0, S¢77} 396.122(47.5%)C2 71& WUOM, CHE2o=Z JHeH
(219.49%, 23.6%), 7|=H(194.5%2 23.3%) &O=F LIEtL

I ES R 223 19,454 23.3
Sicuby 566 48.8 39,609 475
A 273 23.6 21,941 26.3
71E 61 5.3 2,460 2.9
S 1,159 100.0 83,464 100.0

STCEwErs « 109

S
=]
-]
i
H
~
ol
N
>
H
~
2
H
nE
=
2
z

o
E




20189 7|27|5 2RAA HE
/IS EAY B JakEY

G r e e n T e ¢ h n o L o g vy
= A9E =4

€ 2018 =AY - A4t J|Es 7
- 1770 FGNRIEH S Y IS &9 37 X2 H2AFE7t 265.8AH(31.8%)22 71
HOH, Tge2 F7|=(90.792, 10.9%), BLEHE(66.4248, 8%) =22 LEH

Ls—

.‘

M ERIITH) (445t9l)

{5 v
0 10,000 20,000 30,000

26,583
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e Byme

e« 71889

71289

=]

g_l

e J7|1&7|19E i
Hoi

NHERUAHE, /t52Y, 7|2Hs), LYo, SLollE, YA, &, SHAA, %

IIHEEE) HaSUM 7|2, S, MM, A, Gy, L, YL, 0|58Yats, =

x =

MHO=TJH HY, ZA}

livestock genetic resources, livestock diseases, climate change, sporadic
disease, sporadic pests, outbreak status, occurrence survey, biosecurity, pest
control system, pest control technology, migratory insect pest, non-pesticide,
sterilizer, probiotics, epidemiological information, impact factors, forecasting
information, migratory disease and pest, diagnosis programs, diseases,
livestock shed

v Rly:

o
E

7I19E(BR)

e MR |s 2RAA

22
MEEFH A oozt
/YA
€ 2016~2018 7t= EYL| 7|5 B2 I7/IS7HE £ SN
HE R&D EXt
50,000 (CLEIE))
39,366
40,000 |- BEE e e e e
. 34,308 ARELE 2016 39,366
a@.
g 30,000
& 2017 34,308
o000 B
o
Pl
10,000 2018 36,817
0
2016 2017 2018 AL 399
- = = S (0, .
(23] ¥5 R8D £X ¥ S7t8(%)
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20184k 7|27|& ERAA XNE
| AIR) X A

- B YYUR| $2 MHEH SUSMNBLI} IR B2 1367163.5%)2 IHIE 24
51910, LHSOR SETISHO| 10074(30.4%), SANKT|QRT} 721(2.8%) OF 2L
WS T

- JIEEHEY Jl& B2 B RED S 7RES MHEH, SESH0| 200,692
(56.9%)C2 FEHQI £XIZ YsHD UOM, ISOZ SUSANBEIL 114,122

(31%), TS ISHHSART} 30.20421(10.6%)C2 Y2 UHES Xt

qI

mEL

IR A HEAH
HEPIE =Ry HHEX|GIH| (1212
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microorganism, biopharmaceuticals, analytical methods, fungicides, pesticides,
pre harvest MRL, minor crops, veterinary medicine, post-harvest management,
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monitoring, microalgae, microplastics, virus, non-point pollutants, ecological
models, ecological information, hydrology, hydrologic systems, waterside
structure, riparian ecosystem, water quality, smart water grids, vegetation, nutrient
salts, pollution assessments, hazards, watershed, reservoirs, river levee,
intelligence, intelligence platform, integrated management, river, river facility
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drought response, drought forecast, drought information, agricultural indicator,
agricultural drought, concentrated water treatment, water supply, water
demand, membrane, nonpoint pollutant, rainwater harvesting, rainwater
retention, rainwater storage, rain garden, osmotic pressure, water integrated
management, reverse osmosis, salt water treatment, rainwater treatment,
reclaimed treatment, ground water resources, underground water resources,
underground water reservoir, desalination, sewage reuse, sewage treatment,
stream depletion, seawater desalination
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filtration device, phosphorus, water purification plant, water treatment,
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(24.8%), BZSI}H 172.622(18%)C2 Y2 LHS T3
FAHRT|HE SUSMAEY
42(1.3%) 27(0.6%) =EuSH FREXHH| (HH2ER)
o 124(0.3%) 0 20,000 40,000
64(1.9%)
BENZY ks
162(5.2%) et
e
I |EYHEMS
nsy
LA
SEXISH
e
B oL
sURMMZY
SAHKT|YE
AtgiEATIRIR

EX7E

A -.—(7*) (%) | SEXSA(HUH) (%)
LS| s HHEAE 21.3 10,286 10.7
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HASIAER 1 0.3 117 0.1
ZEUsE 1 0.3 765 0.8
S 310 100.0 95,708 100.0

B SPRFAL

inistryof Science and ICT

136 « @°?



10. 7|2H=0E R 2LIHE

€ 20184 7|1% O ¥ A

- BTYATALE 352(11.3%)2 ATE SHGH0Y, 47124297, 9.4%) £t B H7S
243t
- BEX2E HE, SHAEAATL 303.092B1.7%) 22 7ty Hel, 2oz [t

(239193, 25%), FSEATA(212.292, 22.2%) =2

Z A UEH

{y= RivREltRicas Szl TRBL0Z Il

e 20184 HZ [ 20184 R&D lS
st 193 62.3 23,915 25.0
ERubumeEn 41 13.2 30,304 31.7 5
EECl=Rul e 35 11.3 21,217 22.2
i P 1 0.3 208 0.2
YREX 1 0.3 3,717 3.9
Sa7Y 29 9.4 6,513 6.8
7| &t 10 3.2 9,833 10.3
ZEA 310 100.0 95,708 100.0
€ 20182 7|2 OF H 22E J|lz B2 JISMEHAE 24
- 7IEE BHAR HHEE, 7|2t 2102(67.7%)22 7+ e, ez SEUT
(62, 20%), HLATF(24, 7.7%) =22 LIEH
- EXHAEE = O, 7IESFIt 491.7HE(B1.4%)22 7ty HoM, gz SEEAA

(369.0%3, 20%), MLAF(B7.09&, 7%) &=2= LIELE

L3 = E =

7| =HF 210 67.7 49,166 51.4
SEHF 62 20.0 36,902 38.6
HEEH 24 7.7 6,700 7.0
7| &t 14 4.5 2,940 3.1
ZEA 310 100.0 95,708 100.0

STCEwEs « 137



20189 7|27|5 2RAA HE
/IS EAY B JakEY

© 20184 7% 015 U 2YY Jjs B2 X 24
- 1770 BARKEA 5 HY HIS 49 I XIS MY

7HS HeH, Lhglz BMBFN(177.79E, 18.6%), M=5
== LIEE

260.292(27.2%)2=
Al(168.4%4¢, 16.6%)

nE

BRI SR (281)

HIF=EEXX =

e

HIBEEXXIA

138 - G IS EEI



10. 7|2H=0E R 2LIHE

715 HE ZE AlA

e« 71889

EE

lc 3R810T "I

iy
=

e« 718719

L SR, HE 59, 218, WIIEHL B9, B 01WI%, MY 2 A, 2712k
1% WHOE, YHEYE, Y $H2 L BTV, DB AAY

S
>
I
S
2
2]
nE
=
©
B4
Ao
x

extreme weather, typhoons, heavy rains, droughts, atmospheric blocking, heat
waves, cold waves, abnormal climate, disasters, early warning, climate big -
data, information platform, model postprocessing and quality control, DB

system

I1UE(@R)

© MR |s 2RAA

HREZEHAH

~w N =
>
= =
I,
>
=
ol
=t

€ 2016~2018 7|12 2 ZE AAH Jlg B2 I/tSE-UNY §XF 3Y

HE R&D EX}
R o E oT T
0000 == (symte)
31,971
30,737 30,030 2
I I B . R 2016 30,737
%E
I 2000 2017 30,030
11}
i
" 10,000
2018 31,971
’ 2016 2017 2018 A 99
|_o; 1
Z7t2(%)

(28] ¥% R&D X

ror
ol

GTC=wErE o 139



20184k 7|27|& ERAA XNE
| AIR) X A

@ 20184 7|2 MEH FH AAH s BEE BEXYE EM
- BEXE Halinty| 2 AHEH J|AH0| 7H B2 5971(58.4%)2| ItHIE TSI CH,
CHEoE WEET 1274(11.9%), MYUAMETL 1124(10.9%) 2= M2 XS Tt

- 7|15 HE 4dE AAH Tz 2R EXYE RAD EX fEE AMMEH J|AHO]
183.322(57.3%)C2 FEXO|I EXIE XI5t JUOMH, LSO Z 1}s! g2
64.6292(20.2%), SH™HETL 49 90AHR(15.6%) 22 L2 IMAE TIskst

[o]]]
N
>
o
HT
Ofm

> 0.

ZENSE uge
3AU(3.0%) HHEX | (BHEH)
e 0 10,000 20,000
52(5.0%) 2.0 A

Bep|S YL
8A(7

IS HYREA

a) BXE A 4 Bl b) EHY EX7E

- IHH () (%) EXrZ A (H2tH) (%)
7183 59 58.4 18,332 57.3
=T 12 11.9 472 1.5
AYAHE 1 10.9 4,991 15.6
Let|agESHER 8 7.9 6,456 20.2
SETEE 5 5.0 345 1.1
=EUSH 3 3.0 901 2.8
AR 2 2.0 374 1.2
SaHXI|ER 1 1.0 100 0.3
ZEA 101 100.0 31,971 100.0

140 - Q) HEn=ges



10. 7|2H=0E R 2LIHE

© 2018 7|3 HE ZE AAY & B2 2UTHY 24
- R&D &+ FHLEE HTHEH, &t SA7(H0| 22 4874(47.5%), 2071(19.8%)22

HOATALE 1321(12.0%)] HTS $H5I0f, FBHATA(12, 11.9%) WO} B2

EXAZE HH 1S0] 91.392(28.6%)22 71 HoM, CZe2 SAATA (78.1Y
24.4%), =SEATA(67.098, 21%) =22 = HEH

o 20184 LIS 20184 R&D IS
L 48

Y

st 47.5 9,131 28.6
EoATA 13 12.9 7,806 24.4
EECl=Rul e 12 11.9 6,701 21.0
i P 1 1.0 637 2.0
YREXN 3 3.0 3,698 11.6
Sa7Y 20 19.8 3,529 11.0
7|Et 4 4.0 470 1.5
ZEA 101 100.0 31,971 100.0

€ 20184 7|12 FHE dH AAH Vg B2 JIeVHEEAE 24

- JIEHE HAZ HIEH, J|ZHTT} 5621(65.4%)22 JHY WM, gz SEAT
(25, 24.8%), WLUHF(17H, 16.8%) =2= LIEIH

- EXNRER & O, 7|=ZHFIt 223.29R(69.8%) 22 7IE Tl LZ2= JNUHL
(47.39Y, 24.8%), SAT(41.8%4¥, 13.1%) =2= LIEtH

" 20184 HE | 20184 R&D HIZ
2 56

I
Nz

i 55.4 22,322 69.8
SEHF 25 24.8 4,178 13.1
TN A 17 16.8 4,726 14.8
7|Et 3 3.0 745 2.3
ZEA 101 100.0 31,971 100.0

STCxees « 141

S
=]
-]
i
H
~
ol
N
>
H
kYl
2
2]
iz
=
2
z

o
E




20189 7|27|5 2RAA HE
IINANLAR SR M

nE

=
24

@ 20184 7|5 ME AHE A|AH 7|2 B2 XY
- 1770 ZAXX|HH F T HIS 42 370 X2 HLANTL 78.19R(24.4%)2 =2 TH

UOM, C}SOZ MSEYA|(75.29 ¢, 23.5%), HFEHXIX|E(52.22%, 16.3%) =22
LtErE

R X1 | (221 )

0 2,000 4,000 6,000 8,000 10,000

X

L

L=

ot

|

7,805

x

Am
nE

S5

1,617

HIFEEK| =

HIZSEEXIX[A

142 - szjls’ssg%w



« 718719E

719E(22)

A, ZUHE, 4=, deAu, dEsd, oF, HX, BES+2, diFHeL of+H
o5, +EE, e, sfFigat, HAYSAH, LY=L, HLYEAME|2,
Y=t HYHI=H, HL2—ESLE

7|1HE(SE)

tidal flat, monitoring, biological resources, ecosystem disturbance, ecological
restoration, fish, red tide, surface water temperature, ocean current change, sea
level rise, saltwater intrusion, marine management, marine acidification, marine
biological resources, marine biodiversity, marine ecosystem services, ocean
circulation, marine environment restoration, marine environment impact assessment

e M7z 2RAA

HREZEHAH

orotzr)
oyl
CRITENE
SUME =2

oW -

@ 2016~2018

MY AMENH TlE B2 DAY EXt 5

50,000 e HE R&D EX}
SouaH = (84 9H2d)
40000 36,458 36909 39,484
@ 2016 36,458
30000 B
i
% 20,000 2017 36,909
o
KO
T 2018 39.484
0 |
2016 2017 2018 A 107
[12] 8% R&D EXt 3% Z7t2(%) '

GTCwwpEs - 143

lc 3R810T "I

iy
=1

S
>
I
_}l_
2
2]
nE
=
©
B4
i3




2018HE 7|87|&
=7t

=FHA M2
SR} S

€ 20182 oY 4HA 7|z 22 FAHE =4
- —'?'—i‘lt” AN =5 HEH 3H°oF L‘?JI- JHE B2 8871(50.3%)2| IHIE 48l
SYESHRTL 3671(20.6%) 22 H2
AHE B

- oY MEHA Ve BE29 FXME R&D FA #2E HMHEH, siYLETE 310.8H 3

(787%0= FEx9l SXS DA oM, 120 Hsp|ANRELSI} 42 4048
(10.7%), WSEIt 28.62A2(7.2%)C2 U2 UXS FIYs
1A0.6%) S HHE oI (EHRIe)
TIA . 0 20,000 40,000
2810 st 31,076
epianEEts [ 4,240
ass [ 2,862
e | 478
v | 333
wenrery | 323
sesamas 172
a) MY ntH £ HE b) EME EXHEZ
. 20184 20184 R&D HiE
x| () (%) EXIZ o (uHare) (%)
YAt 88 50.3 31,076 78.7
=L 46 26.3 2,862 7.2
W7 sHHEME 36 20.6 4,240 10.7
7|AH 2 11 333 0.8
CHst & 1 0.6 478 12
MAS YL 1 0.6 172 0.4
FEINESES i 0.6 323 0.8
8 175 100.0 39,484 100.0

144 - Q) HEs=ges



© 2018H0 Y MEIH Tia B2 SUFHY 24

o
- R8D % FHHR AL, (311 SHHTAT} 242} 10224(58.3%), 3974(22.3%)02
52 o7 49 HIZS =Y
- BA7|2 2271(12.6%)9) ATES S50, IBHUATA(GY, 4%) HCF B A7E
243t

- EXREE HEH ISf0] 153.59RUB8.9%)2E JHY HCH, [Elz ZEAATA
(137.694%, 34.8%), Z3EAALAG1.9YEH, 13.1%) =2= =4 LiEte

e 20184 s | 20184 R&D I3

S
=
-]
M
H1
o
ol
ST
TS
Hl
X
re
2]
g
i
()
z

o st 102 58.3 15,350 38.9
ZoATA 39 22.3 13,758 34.8 £
TSEATA 7 4.0 5,191 13.1
N phs 1 0.6 223 0.6
2719 22 12.6 4,338 11.0
7| &t 4 2.3 623 1.6
e 175 100.0 39,484 100.0

€ 20183 ol HEHA 7|E FE JISMETAE 24

- 7|20 HAE HIEH, 7|xH7L 12074(68.6%)22 71 HeM, [IE2=2
(3474, 19.4%), JHLHT(117, 6.3%) =2= LIEH

0/0

8ot

- EXRERE B I, 7|X¢FIt 277.499(70.2%)2 2 JHE @on, 2oz 28%%
(63.0%¢, 19.4%), HYUHT(32.624¥, 8.3%) == LIEtH

20184 HIS 20184 R&D S
2 7Hut
3

|
ES

i 120 68.6 27,736 70.2
3847 34 19.4 6,295 15.9
I 1 6.3 3,260 8.3
7|Et 10 5.7 2,192 5.6
SEA 175 100.0 39,484 100.0

STC=pEs - 145



20189 7|27|5 2RAA HE
IINANLAR SR M

20184 B MEN JlE B X 2
H

- 1770 BARIX|HH = T
7t @Ol 2oz 9l

Ls—

O= LiEtd

33.1Y¥(33.7%) L=
A(48.5Y4¥, 12.3%)

r
r
o
19
>
)
D
(o))
12
o >
>
©
o\o
_>:
Jlm
mE —

YRR (4212))

0 5,000 10,000 15,000

13,308
T 6,660

%4,846

%4,833

AE 3,854

HI=SEXK =

146 - G IS EEI



FUSHE AHY 4= dHtY JEE §ols /gl UM H 420 788
KNEE Meoty| /gt 7lzs ZefotH, 50 MAote #USAE MEY Y34,
Sty S48 ZAtote JlEd, M MY JEHE FHoHA oot HYO0IES
et A28 59 W 7z, SEUSH et oglde, gaE AN et
ASSXN, MAXN 5d, AS0x, Htbe 24, BIUSY 29 J|gs 2¢

e« 7|1E7|1™E

IIUE(=E)

AU ZA ML GOt itE, SUYEAE, AR, O, £
4
o

MEIQA, YA, UMY DRANAY, HO HYW, Yo, WYSH, WA, YK,
QENEN, HE2S4, SRMN, AZDH, 250

IIUE(YR)

marine resource survey, marine resource evaluation, marine products,
fisheries biological resources, fisheries resources, fishing gear, fisheries
production, fisheries environment, ecological aquaculture, aquaculture,
aquaculture management system, immunity, infectious diseases, disinfection,
disease characteristics, vaccines, genes, gene modification, seaweed
breeding, seed production, artificial crossbreeding, variety development

e M7z 2RAA

HREZEHAH

€ 2016~2018 At J|s BE I7IFFME FAH BH

2)

HHEXIAH| (23

40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000
0

HE R&D EX}

””””””””””””” 36909 36510 =t (4Hot2))
,,,,,,,, 33589 BN E—
2016 33,589
2017 36,909
”””””””””””””””””””” 2018 36,570
ol
2016 2017 2018 oL
=7t2(%) 434

(23] ¥& R&D EX ¥

STCwpEs - 147

lc 3R810T "I

iy
=1

S
>
I
S
2
2]
nE
=
©
B4
i3




20184k 7|27|& ERAA XNE
| AIR) X A

(78.2%)2= FEZHOI

T

Yol a YRS

o LT

ABOIORZOHTIX]
52(2.6%)

Ly
102(5.3%)

a) #XE LA £

M Tle REY FXE R&D FA fZE HIEXH,

EXE Zetn lom,

b 16.79%

HIE

20184

oro
LS

(4.6%)22

16

7
2371(12.2%), e |a™HHEAMS

CEe=z

(61.4%)2 MHME
7L 17109%) L=

AT 286.09H
CHE X7}
MHE Tigtst

33.0%2(9%),

HREXIOITH| (4012
0 20,000

CHE 3,300
e |EyEsAs 1 1,668
AT 1 1,081
uss | 942
AZolerZornx | 510
2EnSs 310
7144 163

b) £XE EX72

20184 R&D

i B4 4(2) S x20H(8t)
off A2 116 61.4 28,595 78.2
mE=3=4 23 12.2 942 2.6
e sy SHe 17 9.0 1,668 4.6
SAHKI|YE 16 8.5 1,081 3.0
CHE A 10 5.3 3,300 9.0
Ao E O 5 26 510 14
AESEs 1 0.5 163 0.4
oEWER 1 0.5 310 0.8
e 189 100.0 36,570 100.0

B SPRFAL

istry of Science and ICT

148 - @



- R&D 4% FAEZ AW, 51 SA7I0| 21zt 8871(46.6%), 4474(23.3%)02
|
- ITYATAE 3071(20.6%)2) HTE L3I0, SUHTA(127, 6.3%) WL} pe
o

- BARER HEH, I35
(120.8% 3, 33%), S47|(62.9%H, 14.6%) =2= = LIEIH

20184 R&D HlS
St o(u et (%)

— 20184 I3
SEPCTIESY TN ()
E 88

=
=3
-]
iy
H
~
b
5
TH>
A
S
2
4
iz
g
[
B4

8 46.6 12,076 33.0
£010124 12 6.3 2,560 7.0 £
el S 39 20.6 16,282 44.5
YRS 1 05 90 0.2
Z471Y 44 23.3 5,288 14.5
7|Et 5 2.6 274 0.7
Z84 189 100.0 36,570 100.0

€ 20183 +A-+dEHA JlE F=2 JIENLETAE 24

- JIENE AR HHEH, LA 857(45%)2E JHY WO, ECE J|x=AT
(7221, 38.1%), SBHT(267, 13.2%) 292 LiEH

- EXHEE B O, 7|XH7TL 158.9A(43.4%)22 7HY HOon, [0z iy
(1243212, 38.1%), S8AUT71.994, 19.7%) =22 UEld

7| =3 38.1 15,887 43.4
2893 25 13.2 7,193 19.7
AR 85 45.0 12,426 34.0
7|Et 7 3.7 1,063 2.9
Z5H 189 100.0 36,570 100.0

STCwwse < 149



20184E 7|27|2 ERHZ X
I7HATHLAY EAF- YN

© 20181 $AXIY 7|2 B2 Koy 2

Hl HIEZ 49 37 XF2 FLAZEHAI7E 180.8AA(49.4%)22

- 170 EGAREH S
= ZET(29.0948, 7.9%), MFSEAX|=(27.82AHH, 7.6%) =2=

HE Bel, tEe

LtEFE

HREXIe12H| (2atel)

0 5,000 10,000 15,000 20,000

18,083

2,901

HESERIXIE 2,775
2,279
1843
1,532
1,205
1,171
1,147
1,096

848

677

500

451

150 - Qllﬁljls’&%%ﬂ-ﬁ.—



r01I)\1 LAStE oY 7|29 MoHE HEotd, A 0 -Z2E WelH FItota
H #olols 71E2, Iy, ofld S Ao ol thet dAIZE 25, #X2ZEE 24,
%FJE&*. SHEA 7199 of-ZdE JlE, MoUX0 et g E7t 59 %17f7|§,
oMol 2 Jt0[=2tel, EAHE, N Y SO WS & #HelVlss EY

lc 3R810T "I

iy
=

e« 718719

J|YE(2E) 4438, UR, ZUHY, fXZEY, AAH 15, HE3H, AATM, OF
H=\(7"T ~ = = -
= oo, o|etR o, X, XH@Hst, HE, 53, ofd EHHF

S
>
I
S
2
2]
nE
=
©
B4
Ao
x

hard defence, turbulence, monitoring, numerical modeling, system
construction, soft defence, coastal erosion, prediction, large swell waves, rip .
currents, rip currents prediction, earthquake, topographic change, typhoon,

storm, tsunami sediment

I1UE(@R)

e NR7s 2FRAA

HE2FHA

2. Mot o= H EHAAH

€ 2016~2018 ALt Mslf &2 7|8 B /1AL FA 3

HE R&D EX}

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [E
0000 == (22te)
25000 92792 24298 234290 -
_ 2016 22,792
glj 20,000
2
A E 2017 24,298
& 10,000
Z0
U N N 2018 23,622
0
2016 2017 2018

oM e
N o
o =

1.80
(2] B2 R&D £X ¥

GTCwpEs « 151



20184k 7|27|& ERAA XNE
| AIR) X A

- B YU A5 AHEH USRI} I B 572(59.4%)0 UHES 4
SIGI00, CISOR HSPISYREMLT} 12241(12.6%), IEHI} 1224(12.6%) OF B2
riE Ty

- 91 Ao 82| 7| 20l A RD EX T2E WL, S} 137200
(58.1%)92 FEMOI EXIE Tdloldl /on, [ = ™HOIMETt 31.3%2(13.2%),

k

HAFEHHO| 28.4HR(12%)22 B2 HHE TIAH

AR T[S AMRIEAK|2IE
§27.1(2.1%) = ; 19%) S EX oI 1H| (012

0 5,000 10,000 15,000
13,718

SHABEY
43(4.2%) S

WL

71

.1%) S AL

SUG.2%) ers 3,129
awzEy | 283
Hop|aEEEAs W 1,776
susaxas 01,233
as% 1494
ol | 250
BAUHII1YE 187
a) FXE H £ HIF b) BxE EXA2
o 20184 20184 R&D HlS
IH () (%) LN E R C )] (%)
YL 57 50.4 13,718 58.1
28% 12 12.5 494 2.1
e ETNE] 12 12.5 1,776 75
YYOHE 5 5.2 3,129 13.2
PR 4 4.2 2,835 12.0
SAHAIIHE 2 2.1 187 0.8
HPSSAHE 2 2.1 1,233 5.2
714% 2 2.1 260 1.1
58 % 100.0 23,622 100.0

152 « Q) ZniEs=ses



@ 2018 AL Mol £ 7

T
i
Ao
1
02
B

ATAE 1624(16.7%)0 TTE +H6I01, FTZYHTABY, 3.1%) 2Lt B 917S

- EXRE HH, SHATATE 101.022(42.8%)2=2 71E Hon], TiSO= TisH(73.5%2,
31.1%), SA7|Y(41.59¢, 17.6%) =9= =H LIEt

S 20184 HZ 20184 R&D HZ
53 31.1

8 55.2 7,347
ZA0TA 16 16.7 10,104 42.8
22AATA 3 3.1 1,580 6.7
ZA7|Y 23 24.0 4,146 17.6
7|E 1 1.0 445 1.9
Z5P 9% 100.0 23,622 100.0

€ 2018 AC s &2 JlEg B2 JISMETAE 24

- 7SN TAR HTEH, 7= 422(43.8%)22 7Y B2, So= S8%T
(3371, 34.4%), HLAHR(2071, 20.8%) =02 LIEHL

- EXA2E 2 O, 7IZST7F 108.292(45.8%)22 JHY HoM, [I3o= JHYE+
(65.2%%, 34.4%), SEAT(56.0%Y, 23.7%) =2= LIEH

20184 H S 20184 R&D H| S
2 74 "t
7 42

|
ES

i 43.8 10,815 45.8
3847 33 34.4 5,601 23.7
TN A 20 20.8 6,521 27.6
7|Et 1 1.0 685 2.9
SEA 96 100.0 23,622 100.0

STCEwEs « 153

S
=
-]
M
H1
o
Hoi
ST
TS
Hl
X
re
2]
g
i
()
z

o
E




20184k 7|27|& ERAA XNE

=71 SPHUANY Bt *131}'='M

@ 20184 Ot Xo & J|E BE X|IE BEx

4
=~

- 1770 ZYXX|EH = Elel HIES AQ| 37 XS HHZAA|7} 58.4AR(24.7%)C 2 T 1A

HOH, O3

Ls—

HIBSEXKIA

HF=EEXK

o= 47|=(46.5

ALY 10.7%), SAZAN|(45.62Y, 19.3%) 202 LIEt

RS O1TH| (712))

=

2,000 4,000 6,000 8,000

- 982
- 882
-9
- 600
557

_l 320

i 244

|50

50

154 - @ mnizmeses

5,839

O 4,653

4,558

—2917
_1287



rak2j
ze A pa
@ 7|$§9.|

71289

lc 3R810T "I

iy
=1

e« J|E719E

ded U 3 23, AZSLE, 2T, WIgRE/ 2|, QI 2E
J|9E(22) Allet, Fef2iof, HE2A, OMEX], AtA, HEASRAX, HESZE €E, 0tZ27t
i HXEYE, =, QeSS HEYE, FEESS, AFtH0[2A, TET|, FEIN, BEILZA],

IZL, S57(41012A

Infectious disease diagnosis and modeling, Health impact assessment,
Tuberculosis treatment diagnosis, Atmospheric respiratory allergy, Dengue fever,
FIYE(HR) Leptospira, Malaria, MERS, Fine dust, SARS, Novel influenz, Hemorrhagic fever
with renal syndrome, African swine fever, Ebola, Zoonosis, Schistosomiasis, Zika
virus, Disease vector, Tsutsugamushi, Covid 19, Respiratory virus

S
>
I
_}l_
2
2]
nE
=
©
B4
i3

© NR27s EFRAA

o5 3 B2 2
R2H N 2 o
S

HREZEHAH

bl e
H

@ 2016~2018 & &Y &2 7| BE I/I9HE EX S

80,000 X H E
69.750 72,203 L HE 45 R&D "'jq
70,000 4 i - (2492)
. e0000 (- N
ofl
% sooool N BN B 2016 69,750
Z 0000 - EEINN  DINSEENE S
E'J 30,000 2017 72,203
I
® 20,000
10,000 2018 74,023
0
2016 2017 2018 ol 200
(18] ¥% R&D EX 33 57t8(%) '

GTCwwEs - 155



20189 7|27|5 2RAA HE
/IS EAY B JakEY

G r e e n T e ¢ h n o L o g vy C e n
© 20183 2 Ty B2 71& 22 XY 24
- 242 A 2 2HEE BEASXEI Y §2

29 =y

2 7lE

HES YRS

SN e

82(2.3%)
AEOJoRZOrN

102(2.8%)

a) 2XE LA £

4o
Rl
0g

HD0
T

HS

20184

IH ()

| 24¥ R&D EAt 7ZE

TN

H(0.6%)

e |EYESHS
HA=XE

HIE
(%)

R REXIIH| (H212)
20,000

12874(36.1%)2 MMS +3
|&HHEMET} 0171(25.6%), WKLt 487(13.5%) 02 H2

oF

Ls

EA57}

HARX|EI} 2748242

40,000

b) MY £X7E

HE
(%)

20184 R&D
EXZ ()

28,605
27,479

BARRE 128 36.1 27,479 37.1
7| HESME 91 25.6 28,605 38.6
ngs 48 13.5 2,512 3.4
W 42 11.8 5,480 7.4
s 1 3.1 2,840 3.8
Al 0| OHE OFH 10 28 980 1.3
ZAMH7|YE 8 2.3 693 0.9
MOIEARIYE 7 2.0 4,240 5.7
sazMAEe 5 1.4 629 0.8
SEMNEFH 2 0.6 215 0.3
I 2 0.6 150 0.2
LIPS [UESE 1 03 200 0.3
37 355 100.0 74,023 100.0

B SPRFAL

istry of Science and ICT

156 « @



- BTYATAL 51720(14.4%)9) ARS 2Y5(01, J[EN267, 7.3%) BOt U2 ARS

22 HH, 80| 282.992(38.2%)22 71 Hol, [I2e= FA7|%(134.0

AR 18.1%), SHHAAA(126.59¥, 17.1%) =C=Z =A LIENS

o 20184 fis
HP+8 FH tH £(2)

2018 R&D HIS
R ER G (%)

o st 1956 54.9 28,285 38.2
ERubumeEn 25 7.0 12,645 17.1
TSEATA 51 14.4 8,800 11.9
71 2 0.6 770 1.0
34719 2 0.6 328 0.4
2719 54 15.2 13,398 18.1
7| &t 26 7.3 9,797 13.2
SEA 355 100.0 74,023 100.0

@ 20184 Y HE 2 Jlg B2 JISMETA

- 7100 o2 ATHET, 71X

0 20184
?.

I
Nz

=
o 24

Tt 16671(46.8%)2C2 71 HOM L8O = T
(1227, 34.4%), SAA(G7H, 16.1%) =O= LIEtL

- EXHERE 2 0, 7|X¥HF7t 275.8AUR(37.3%)C2 71E UOH, Ct2oz JHUHE
(245.099¢, 34.4%), 22AHT(196.422, 26.5%) 0= LIEI

HIE
(%)

20184 R&D HIS
E X2 (2te)) (%)

i 166 46.8 27,585 37.3
SEHF 57 16.1 19,639 26.5
TN A 122 34.4 24,496 33.1
7|Et 10 2.8 2,303 3.1
ZEA 355 100.0 74,023 100.0

STCweses < 157

S
=
-]
M
H1
o
Hoi
ST
TS
Hl
X
re
2]
g
i
()
z

o
E




20189 7|27|5 2RAA HE
/IS EAY B JakEY

© 201841 2% MY B2 & 2L X 24

- 170 AKX & 2 HIS 42l 3 XF2 MSEEAI7}H 225.8%2(30.5%) 22
M Hel, 2oz HMEHA|(122.39 8, 16.5%), B71=(120.59¥, 16.3%) &2=
LEHE

SR (3212))

0 5,000 10,000 15,000 20,000 25,000

22,575

MIBEERIXIA

HIZ=EERX =

158 - szjls’ssg%ug



7 fciUA(EHY D42, SE0ISA

=
=)

SI5 QIHURS N3l YEHD YYS 2
(S

lc 3R810T "I

iy
=

o 718719

AEECORES M ASS T ASSTEL S, AS gt

vaccine, food poisoning diagnosis, food poisoning bacteria evaluation, food
safety, food risk evaluation .

S
>
I
S
2
2]
[
=
©
B4
Ao
x

7I1HE(SE)

e M7z 2RAA

HEZFHA

1= 1=

N

€ 2016~2018 AE 2 O 7|2 B =718HE &4 3

3% R&D EX

[E
12,000 HE (84t2))
10000 9660 9627 9725
_ 2016 9,660
& 8000
&
S B D 2017 9,627
‘]‘:‘(t 4,000
)
a0l NN NN 2018 9,725
0 o7
2016 2017 2018 ol
5712(%) 0.34

(18] ¥ R&D &X

rar
ok

GTC=ErE « 159



20184k 7|27|& ERAA XNE
| AIR) X A

ME UYL =5 HdHEH AZFOAFATXIL 7t
< 1

66
6.8HA(T%), U7 |=FESLR 5.8ARUGR)LE B2 MAE

oA SAMIKT| G

-

27(2.5%)

X B2 4674(56.8%)2] A

s
1%), 7 |SHESHRIL 7214(8.6%) 22 B2

HREXIOITH| (4012

5,000 10,000

ey 4 k=]
SENSH

52(6.2%)

{2l

%) SUSMYE

o I 4o 4I 4@ 4o

qI 4o

a) B IH £ HE

20184
A ()

HIE
(%)

20184 R&D
SR (25H)

679
579
450
343
325
297
280
77

b) Mg EXHEZ

HE
(%)

S ER RN 56.8 6,695 68.8
=T 9 1.1 343 3.5
SHRUHER 7 8.6 679 7.0
ne|sgEsis 7 8.6 579 6.0
SETEE 5 6.2 297 3.1
REE 2 25 450 4.6
SaHXI|ER 2 2.5 77 0.8
2ASXE 2 2.5 280 2.9
HLS YRR 1 1.2 325 3.3
SEA 81 100.0 9,725 100.0

160 - szjls’ssg%ug



MEZ HAHEH, o ISEARLLTL 242 4471(54.3%), 1874(22.2%)

- BA7I942 1671(19.8%)9) HTE 450, T|EH2Z, 2.5%) Lt S A7E 2u
- EXFE2 HU, 50| 46.8%42148.1%)22 JHY BOM, [ISC2 ITUATA

(26.8%Y, 27.6%), 327|Y(21.0Y4¥, 21.6%) =22 =4 LIEIH

o 20184 HIZ 20184 R&D
S ) Sx1301(45t2)

e 44 54.3 4,676
EQ%TA 1 1.2 95 1.0
2IYHTA 18 22.2 2,682 276
FA7|9 16 19.8 2,102 21.6
7|6t 2 25 170 1.7
3] 81 100.0 9,725 100.0

@ 2018 AME AW oY Vg BE JISMETAE =M

- 71BN TR MHEH, | 4021(49.4%)0F THY Wol, [i5o2 S8T
(1724, 21%), 7|EK142, 17.3%) &22 LtEP

- EAMHIEZE £ O, 7|RSFIL 46.19H47.4%) L% JHE EoH, S22 SEAA
(23.19¥, 21%), 7|EH19.4YUY, 20%) =2= LIEtE

> 20184 |5 2018 R&D HIZ
7 40

I
ES

i 49.4 4,614 47.4
3847 17 21.0 2,314 23.8
TN A 10 12.3 852 8.8
7|Et 14 17.3 1,945 20.0
SEA 81 100.0 9,725 100.0

STCErEs - 161

S
=
-]
M
H1
o
Hoi
ST
TS
Hl
X
re
2]
g
i
()
z

o
E




20189 7|27|5 2RAA HE
/IS EAY B JakEY

S|
A1

€ 20184 AF OtH

2

0%

- 1770 Z9AXX|HH T B HIS &2 371 XF92 MSELA7t 35.7H92(36.7%)2= 713
HOon, 2o SHEL(21.79Y, 22.3%), H71=(15.794¥, 16.2%) =2F LIEtL

& 22 Rl

HI

X (24312)
0 1,000 2,000 3,000 4,000

MesaA _ 3,569
48k _ 2,168
ic —— 1,575j
CHEE A - 538
orsgax| | 522
e [ 400
zzzo [l 183
zaz JJj 165
suas ] 100

zy=c 98

BAA| || 55

BMLE 42

162 - Q) Hies=ges



« 718719E

21 48, 27 o4, 2X 2% ¥ 3
JEEEEolE AL M OR 8 S8, AS HOQWA, AE XY MES, A2
AR X 0l A2
S TS, 1o T= -

U@

MO| O|MEEIA BATISS BHGH| YRt V&R, 9T EE2 0183 YUEY, -
YHFYS £ 2EY T4, TN IHO2 N7 HAELY BE, SHKE 018 5
#0 52 Baets I &

o

iy
=

us ¥z, 2

S
>
I
S
2
2]
nE
=
©
B4
Ao
x

wood raw materials, timber, timber harvesting, timber transport, timber
construction and material, timber houses, timber biomaterial, mushrooms,
forest tea and beverage, plant biomass, plant resource commercialization,
plant oil refining, edible resources, edible varieties, medicinal plants

e MR |s 2RAA

HE2FHA

1 At2l AHAL
[ S | O =
2. MEE ¥ RE

€ 2016~2018 A 4L ST 7|8 B I718HE &4 3

25,000

20,000
&

g 15000
o
|-|_
Bl

= 10,000

w

I
0

5,000

0

”””””””””””””””””””””””””””” HE
20,111 20,319 20,873
2016 20,111
2017 20,319
777777777777777777777777777777777777777 2018 20,873
2016 2017 2018 HEL 188
e 513 Z7t2(%) '
[12] % RRD SX #E S7t2(%

GTC=Er o 163



20184k 7|&7|&
=7 (AR

- S YN 45 AHEH 4| IR U 647490.1%)2 LHS SO,
CISO2 LS IEHHENRTL 2212.8%), SANXT ST 221(2.8%) OF B LS
R

- A MM BT JlE 220 BAY RD A TS AHEH, MZH0| 192592
(92.2%)22 FEXO! Exrs a@sm JEL] Et%BE SAUR7|EI} 9,009

HREXIOITH| (4012

1‘4‘1-;77'1%(;5355;-‘-'5'- 0 10,000 20,000 30,000
[ 0,
ZEAHIK (S A 19,251

27(2.8%

B2HH7198 || 903
2EDEL | 300

L= | 200

e EsME | 1564

SUZMNES |65

a) FXE H £ HIF

b) BXE &

20184 20184 R&D TES

oA 2(H) (%) EXZH(Hara) (%)

e 64 90.1 19,251 92.2
AU 7|YE 2 2.8 903 43
sy |eHHEME 2 2.8 154 0.7
Chst & 1 14 200 10
SASMAER 1 14 65 0.3
2EgEs 1 14 300 14
25 71 100.0 20,873 100.0

164 - Q) Es=ges



20185 A7 MA BT JjE B2 2THY 24

- R&D 8 ZFXHR AMEH ITYXITAL §510] 242t 3574(49.3%), 2074(28.2%)
- ZA7|YS 137(18.3%)2) HTE 20|, 7|EHQ, 2.8%) HL} ¥ ATE 4ad
160.

- EXqE=E 2 ISEAALLTL 5ARU(76.9%)22 7P Tl [ige= st
(28.4%Y, 13.6%), ZATIA(12.79Y, 6.1%) 202 =H LIEHL

o 20184 HIZ 20184 R&D
S ) Sx1301(45t2)
S 20

o st 28.2 2,843 13.6
ZoATA 1 1.4 200 1.0
TSEATA 35 49.3 16,050 76.9
4719 13 18.3 1,271 6.1
7|Ef 2 2.8 509 2.4
SEA 71 100.0 20,873 100.0

@ 2018 MY Hit BT Vg BE JISMNETAE =M

- 7MY TAZ HMEH, SEAFIt 357(49.3%)22 T Mol UZ2=E J|=AA
(1974, 26.8%), MUHF(15H, 21.1%) =2= LIEIH

- EXNRERE = O, 7|27t 75.79RB6.2%)2= VI HlH, [Elz 8T
(73.5%43, 26.8%), MLUAHT(54.692, 26.1%) =2= LIEIH

20184 HIE 20184 R&D HE
19

7| =AF 26.8 7,566 36.2
3847 35 49.3 7,346 35.2
TN A 15 211 5,457 26.1
7|Et 2 2.8 504 2.4
SEA 71 100.0 20,873 100.0

STCE¥IEE « 165

S
=
-]
M
H1
o
Hoi
ST
TS
Hl
X
re
2]
g
i
()
z

o
E




20184k 7|27|& ERAA XNE

=71 SN

EX}-A ﬂ|-‘='k1

@ 20184 A
- 1770 ZYXX|EH 5 2

HOM, LIZC2 MESEEA(61.0%4¢,

Ls—

1717 79.7A42U(38.2%) 22 7+
T(19.99%, 9.6%) =2= LIEH

HII ox

29. 2%) a4

R ERIGI2H| (44

4,000 6,000

2HR)

0 2,000 8,000 10,000

Rzl

_7971

_6102
—1987

ox
o
Ho
H1

ox

b
ok
H1

oy
0
H1

166 - Q) HnEszges

- 1 567
- 760

532

| 486

B 453

443

M 288

285




15:2 I o= R P 2

pag

|20 IE Oy 7ldt JIgHSH et ia, A, oS I +FIAY
AHHE SO oot LshE ZUEFot, D2 7|2 EUA Lishdgn Fofd

0% -245(0) 1 TS F017] A3t LN AYVAT|ET Z7|ZLNARS TEG
HOBIE 7|22, MAU7|ARED 28 U oS HEE SHA A2 S0, At

1o

oM

=
EH, MEHUOE, METE JMANEA0E HY, M ° OIS, LAH
FofAet A”Y OF, 2I[ZENA Y, oS +FUA Do ZAIL o)
M2 2= FUS Yot MBWEY V|28 B

>~
=

1M o
¢ ZR8L0Z 11

iy
=1

« 712719

S
>
I
_}l_
2
2]
nE
=
©
B4
i3

YR, MY BE, MY 29, A AYAY, MY HE U ALK, MY XA ME,
JIEHEE M2 MAE, M| EAL A3, 838, 42 5, SN 2F, NBEX 47
o XME EM2

infected trees, forest conservation, forest restoration, forest erosion, REDD+,
forest investigation, forest fire, fire haze, landslide, sediment-related
disasters, insecticide, nematode disease, tree pest, plant resource
conservation, plant seed collection and storage, debris flow

7I19E(BR)

e M7 |s 2RAA

1. Mgmel o
AT =FAA AR R W
3. AIe F7F & NY

@ 2016~2018 A& IOlolil M 7| & =718 X 5

20000 e HE R&D EXt
16,847 (HHOFR)
16,438 16,005 : e
15,000
9’_73 2016 16,438
E
LT | RSN ERSROUNNE USSR SS—
gl 2017 16,005
o
R 5000 -----—-J - .-
2018 16,847
0 .
2016 2017 2018 glgil 94
(1] B= R&D =X #& =712(%) I

STCwpEs - 167



20184k 7|27|& ERAA XNE
| AIR) X A

G r e e n T e ¢ h n o L o g vy C
@ 2018¢ 4t Tfel M

- B MUK 42 AHEH AHO| I U 2771(47.4%)2] RS LH5IHOM
202 WSEIF 1271(21.1%), Ha7IAHEEMRT} 721(12.3%) O2 B 2
g

- A Ish MY 7ls 2R29 £XE RD £A FZE HWEH, MEH0| 123.8%
(73.5%)22 FEHQI EXIS THSIY UCH, LHZCZ Wsl7|aFE STt 29.7H
(17.6%), BHEIt 52AA(B.1%)2= U2 LHE TS

Bpms. HHEXIG 4| (012))
0 5000 10000 15000
k| ; : 12,381
eIYEELS
2oL
ags

a) FXE H £ HIF

b) Mg EXHEZ

20184 2018 R&D

oA 2(H) (%) EXZH(Hara) (%)
2y 47.4 12,381 735
e 12 211 516 3.1
e aHEENS 7 12.3 2,969 17.6
AR YE 5 8.8 189 11
CEeC 3 5.3 520 3.1
HROLH S 2 35 135 0.8
SEnEs 1 18 137 0.8
25 57 100.0 16,847 100.0

168 « (@) Hnevsses



© 201841 A Wl K 71& 22 2THY 24

- R&D 4 FHHR MWL, (fain TDUATAT} 242} 2521(43.9%), 1874(31.6%)
O 52 7 2% HES =Y

- Z47/912 071(15.8%)2 HTE SH5I01, J[EK3Z, 5.3%) HCi B HTIS 43

- EXIRE BH, IZTYUATAT 111.82U(66.4%)22 743 HOM, [HZO=2 ST
(27.320%4, 16.2%), T8H20.1248, 11.9%) 202 & LErd

e 20184 s | 20184 R&D HlZ

oot

Ix

o st 25 43.9 2,008 11.9
ZoATA 2 3.5 2,731 16.2
TSEATA 18 31.6 11,183 66.4
4719 9 15.8 575 3.4
7| &t 3 5.3 350 2.1
SEA 57 100.0 16,847 100.0

€ 20183 MY Lo Mg 7l 22 7IsMHMETAE 24

- JIEME HAR HHETH, J|ZATIL 272U(47.4%) 22 TP UCH, Ltgl=
(1974, 33.3%), WLAF(1174, 19.3%) =2= LIEtH

0[0

go17

- EXHEE 2 I, 88977 102.8AUYG1%) 22 71 Hol, Ogez 7|x¢4
(43.199, 33.3%), HLHR(22.621Y, 13.4%) =OF LIE

" 20184 z | 20184 R&D HIZ
2 27

[
Nz

i 47.4 4,314 25.6
3847 19 33.3 10,277 61.0
TN A " 19.3 2,255 13.4
ZEA 57 100.0 16,847 100.0

STCEwE « 169

S
=
-]
M
H1
o
Hoi
ST
TS
Hl
X
re
2]
g
i
()
z

o
E




20189 7|27|5 2RAA HE
/IS EAY B JakEY

@ 20184 ME IO MZ 7l B2 X498 =4

- 170 BAXXEA 5 2 HIS 4l 3 XF2 MSEEAI7H 105.8%2(62.8%)22
7MY Bon, 2oz HEAYA|(27.593, 16.3%), B7|=(9.6YE, 5.7%) =2=
LEHE

BEEX eI H| (24719l)

0 5,000 10,000 15,000

sesz (NN 10,580
CHRISIA| : 2,748 | 3
WIE _-962
ZNEL l 535

zauc i 478

zage |1 438

zauc ] 323

QEEAAl | 300

oz | 178

zzuan | 168

ma=e | 100

HAZAA | 38

170 . Ozmjls’ssg%w



ME)- BLIEY - S

e« 71889

7120 M2 MEjA Hat ZUEE 7|2 7|SHS0| T2 MEjA 2 B8 RIHG}|
A F 0lal], &, =&, MEfA X MEZA +F0HAM 1 H3E ZLUEHYS= 7|=0|0,
1859 NEMOZ MMI, ME, 5, 5 OI_S +Z0| Wt DL EE 7|28 Eesi, :L%II’.
MEPY 29 7|22 NEETL, 99 $7 N, HEMEEE 3 U 47| Bt 238
29 A8, DUHY U M8 7|32, QY J|WY HY 7|5, Y 42 MY ¥ =
= = =)
Xl 7l=, 2UHE ¥ HgHe J|=s8 Ed @
H
w© 7|18719E p
AR DM, MY 2T MY S AR ME, MY BASH MR BAZIA MY 3
THEEEN EAES, UARNAE, MAEY 22 25, 229, 5K 42, A2 U4 NE E:
- — (1
S DY, AE2 23, A2 R, A2 3, A2 43X, Y 25, 0|HA =4, i
SaZels, EY ©A 27|34, HuY NI 29 3

forest microbes, forest restoration, forest restoration, forest ecosystem, forest
carbon stock, forest carbon flux, forest carbon assimilation, forest genetic resource,
forest soll, tree fungi, arboretum, wetland plant, endophyte, endophytic fungi, plant
diversity, plant restoration, plant genomics, plant species, plant environmental
adaptation, exotic insects, peatland restoration, carbon sequestration, soil carbon
mineralization, forest, cypress forest, restoration of wasteland

I1UE(@R)

© MR |s ERAA

1M BUEY 9 29
PECETIN 2 ¢l =T = o2
3. 4B EYEH Y EYB2
4 M2 4BCey

o 2016-2018 HE- BUEY-28 7|2 22 I7ITHY £X B

40,000 e M R&D EX
31,597 A58l - (22)
30,000 | ------- J - - ------ oo
@j 26,388 2016 31,597
E
e e e
g 2017 26,388
o
RO 10,000 |- - - - - - -
2018 32,650
0 .
2016 2017 2018 uRCius 165
. . :
(23] ¥5 R8D £X ¥ S7t& (%)

STCwEs « 171



20

18EE 7|27\ 2RAA HE

27N EX- A

SXME AN 5 HHEH MHEYO| 71y W2 787(54.2%)2 LHIE +AotACH,
LEo2 WsHT} 242(16.7%), 28Rt 2224(16.3%) 22 W2 UHE TIS

ME-PUIER- 29 7|3 220 SHY RED SX FRE AMEE, ARO[ 2221
ORUE8%)QR FEMOl EXIS MWD YO, IO EYRT} 75.1942U(23%),
S7ISHEEARI} 13.998(4.2%)02 U2 HHE Ty

BREXITH| (4212

0 10,000 20,000 30,000
22,210
el sl
5252y |134
a) BXE WA + HS b) Mg EXHEZ

0 20184 ES 20184 R&D HI S
s IHH () (%) EXrZ A (H2tH) (%)
MEH 54.2 22,210 68.0
nge 24 16.7 1,005 3.1
4HR 22 15.3 7,514 23.0
Tet7| e HEENE 17 11.8 1,387 42
SENEH 2 14 134 0.4
CHE & 1 0.7 400 1.2
2807 144 100.0 32,650 100.0

172 - Q) 2niEs=ses



20184 MEH-DUER- 29 Tl 22 SHFAY 24

- R&D 43 FAHE2 MIHH, fely SZYATAI}L 22} 6924(47.9%), 6121(42.4%)
02 2 AT 4% HES =Y

t

o

- J|ERE 6714.2%)0 HTE SUGH0, SAIIAEY, 4.2%) BLF U2 AT 4
=

CHst

=

- EXtEE HEH ZZEATATL 224.8%21(68.9%)22 71X Eon, CI=2o
(79.99¥, 24.5%), SA7|€(12.8YU¥, 3.9%) =22 =A LIEtL

S 20184 HIZ 20184 R&D
S ) X130 (45t 2)
S 69

S
=
-]
M
H1
o
Hoi
ST
TS
Hl
X
re
2]
g
i
()
z

rH &} 47.9 7.993

20101724 2 14 170 05

2oyona 61 42.4 22.485 68.9 £
ZA7|Y 6 42 1,276 3.9

7|Et 6 42 727 22

Z57] 144 100.0 32,650 100.0

@ 2018 MYH-ZUHE-=H Ve BE JIe/MEEHAE 24

- 71E0Y TAZ AHET, 7= 10124(70.1%)22 71 HRH, El=
(347, 23.6%), MEH(U, 6.2%) =2= LIEtH

0[0

go17

- EXHAEE B Iff, 7|2%77t 253.4RU(77.6%)C2 1% MOM, CIEOZ 2207
(44.9%Y, 23.6%), HLGT(28.29Y, 8.6%) =O=F LIEt

" 20184 z | 20184 R&D HIZ
?.

I
ES

i 101 70.1 25,344 77.6
3847 34 23.6 4,486 13.7
TN A 9 6.3 2,820 8.6
ZEA 144 100.0 32,650 100.0

STCEwE « 173



20189 7|27|5 2RAA HE
IINANLAR SR M

@ 2018 YH-ZUHE-=H Vs B2 XN9E 24
- 17 SEXAHA & B HIE &9 3 X992 M=
o|%

=z

=
718 Bon, LG22 Z7|=(105.098, 32.2%), QIMEGA|(42.3YH, 12.9%) ==
LtEFE

E
=
r

EEX eI 7H| (24719l)

il

0 5,000 10,000 15,000

MEEEA| — 10,921
= — 10,505

QTHZHA 4, 228

HIZEHEXIK|E _2,996 |
zec [ 1,09

CHHEHA 691

2zl il 552

zu=c [l 494
BdE: _l433
FHEE _l348
Fase 1171
HRE | 88

Hatd: | 88

AN |42

174 - @ mnizizses

A7t 109.2Y2(33.4%)22



14. ChE0F 3H

[ Ch=20F 33

(L AMIHEAX] stojEEE

Ol gof Al Si-XNY AA”E gt 8, &, Jta

o
=
g A, APEX] QX L8, -4 oU], U

lc 3R810T "I

iy
=1

« 712719

JEEEN Byz-22-99E-REY, HYY-NY-HYY BH, HYY-E

photovoltaic-wind power-hear & power cogeneration-storage,
FIYE(HR) photovoltaic-geothermal-solar thermal power generation, solar-wind power,
solar-hydropower

Rl
i

Y-+

i

S
>
I
S
2
|
nE
=
©
B4
i3

e M7 |s 2RAA

SHY-SYUY MY U Y YN AAY
D88 HANZY AMMOURIEEIS AAY

HREZFHA

TR W N =
0. =2
ror 0 ol
0| Ral
Rl
o
L=}

€ 2016~2018 LMYHHX] 510IE2E J|g B =7IAHE FA 5

10/000) e —— G Al
8,064
8,000 7413
= 2016 8,064
7
g ool B .
y 2017 7,413
B 4,000
U
i
Pl
2,000 f - f R 2018 9,439
0 ,
2016 2017 2018 HEL 819
I = =) .
[02] B R&D £X Hg 5718 (%)

GTCwpEs - 175



20184k 7|27|& ERAA XNE
| AIR) X A

@ 2018E HMYHHX| StOIEE|E Vg B2 BXE

VS|
Al

HI

SAY HYIH 42 MHED MASAXIARIL Y U2 1024(38.5%)° UHE
$HSIFOH, CIZC = WS |SHHEMETL 771(26.9%), SLAHK7|FE7t 524(19.2%)
o2 e NS M

- MHYHIHX] SIOIER|E V|E R2o| FXE RRD FA #2E HHEH, MUSYXIHRIL
78.3AE(82.9%)22 FHQ XS TSI O, L2 Mol |sFHSMURt
11.6A92(12.3%), SAMHXMT|HEIE 1.8HH(1.9%)2= B2 NS TIYE

i YRR | (4212
a 0, =
hC 5% 0 5,000 10,000

7,827

ArjEyTiaIL
1024(38.5%)

ags | 133
a) Mg A + HS b) BME EAHE

. 20184 HlS S
A () (%) | FXIA(HU) (%)

HYENRAE 10 38.5 7,827 82.9

Lep7|s82SHUT 7 26.9 1,164 12.3

SAUX/IHE 5 19.2 181 1.9

ge 3 1.5 133 1.4

L 1 3.8 135 1.4

37 26 100.0 9,439 100.0

176 - Q) HnEszges



14. ChE0F 3H

201851 ATHMOILIX| SOJHRIE J71& 82 2THY 24

- R&D 28l ZH|HZ MHEM ZAJ|1} 15H0] 22t 1274(46.2%), 971(34.6%)0 2 =2

AT 4 HIES BY

- BINTAL 47U(16.4%)0] HTE AUSH0|, FAIIU(1Z, 3.8%) WO U2 H7E
233

- E

FAREZ2 2, SA7|Y0| 54.6HH(67.7%) L2 7t HOH, Lgez EAAHT
(29.69¢, 31.4%), tisH(7.99 8, 8.3%) =2 = LIEH

FEPOES 20184 HZ 20184 R&D HZ
- IH () (%) EXZo (Har) (%)
O 9 787 8.3

>

+
(]
o
-

S
=
-]
M
H1
o
ol
ST
TS
Hl
X
re
-L.I
g
i
()
z

8 34.6
£010124 4 15.4 2,965 31.4 £
2471¢ 1 3.8 240 25
F471Y 12 46.2 5,448 57.7
8 26 100.0 9,439 100.0

@ 20183 LMYMUHX| SlOIEE|E JiE B JISMETAE 24

- 7|8 HAZ AHEEH JHUALTE 1324(60%)2 2 JHE WMol 8o E 7|x¢
(77, 26.9%), 28 (BA, 19.2%) =92 LIEtL

- EXIREE 2 0, JNUHTI} 73.2Y90(77.5%)C2 71& LOM, CI2o=2 280}
(14.99%, 26.9%), 7I=ZAF(6.1UY, 6.5%) =22 LIEIH

" 20184 z | 20184 R&D HIZ
7 7 6.5

[
Nz

i 26.9 614
3847 5 19.2 1,491 15.8
TN A 13 50.0 7,320 77.5
7|Et 1 3.8 15 0.2
SEA 27 100.0 9,440 100.0

STCEYIRE 177



20189 7|27|5 2RAA HE
IINANLAR SR M

€ 20183 UMYX SlOIEEE Vg B2 XFE =

=

1z

- 170 ARXHAH S A IS <9 I X2 MSESATt 38.3H 7 (40.5%)22 7+
HOM, OEC= F7I=(16.3YH, 17.3%), HHEHA(13.14E, 13.9%) =22 LIEH

N X[ | (23t)

0 1,000 2,000 3,000 4,000 5,000

RESEN _ 3,826

gl _ 1,632

L2
A
o
]
=

1,3j09

ox
o}
ol
H1

_1119

ot
ozt
op
H1

- 762
. 240

of
ozt
Ao
H1

210

oy
0
H1

zgu 150

HEsExxk s |50

zu=e |50

HARRGIA| | 48

UM |45

178 - () 2ezzser



14. ChE0F 3H

(U8 KM AR EH|

2 2 ZHY 71719 24t 280 FE S o Js00,
1719 =& -_r“dnOI D2NM, ERFA HX|9 Mt 3 07| MY zA3E
&S HIZS| W4 NA”, ADE 281 J|las 28

3
Ff‘
ATl0 n
© Jla7IYs :
s
4
IIHEEFE) 18E MM J1d, HAHE i
E
[
m
II$E(FER) high-efficiency and low-power home appliances, electronic products E}E

© HE7ls 2R

XHITHE 2 4 M (SoC) |
12 B3 29 ff
RREREETIN

ADIE 231

HEZFHA

W -

e 2016~2018 XF2 AL | 7|& B2 IVIHTHL Xt S

¥% R&D EX
=t (ELIE)
B/000 [~ mmmmmm i mmm m e e e

7,000 6,678 6,584
6234 2016 6,294
6,000
2
g so00f
4000 S 2017 6,678
o 30000 -
I
R 2,000 {0 - -
1000 2018 6,584
: S
2016 2017 2018
[12] N5 R&D EX 33 ddd 2.25
ol ©oT T iy %7'.%(%)

GTCEwENE o 179



20184k 7|&7|&
=7t

=FHA M2
SR} S

G r e e n T e ¢ h n o L o g vy C e n t e r
€« 201849 MY AR FH 7|& 2 FNE 24
- 242 YA 5 dHEH HeP|sF3ESHUR7 7K 'E%% 974(42.9%)°| HHE
THSIFCOH, L322 SAMXIIYRIE 71(33.3%), WIFIt 274(9.6%) 22 U2
MRS TIbst
- M¥Y AR FHH| 7|& 229 MY R&AD FA #EE AHEM, WS |SHESLHRT}
42.9919(65.2%)02 FEMQI EXIS FMGHD UOH, [ISOE MYSAKIARI}
15.99% (24.1%), SAH|ART} 5.922(9%)O2 B AHES T

WIS YESNR

s uxiel

24(9.5%) AAEMTIIE

a) FXE H £ HIF

0

HHEXIITH| (4012)

2,000 4,000 6,000

h 4,293

61

50

b) #Xg

1,590

T

EX7E

o 20184 20184 R&D HiE
IH () (%) | EXFU(HUH) (%)

ERE-EENC 9 42.9 4,293 65.2
FauR7|Y 7 33.3 51 9.0
MUSYT YR 2 9.5 1,590 24.1
RES 2 95 61 0.9
HURA 1 48 50 08
52 19 100.0 6,584 100.0

"Iﬁﬂls"o‘ﬂﬁﬁ-?

ryof Sciance and ICT

180 « @



=

14. ChE0F 3H

- R&D 33 THIHE MHEH ZAJ|AD} 1510] 242t 1074(47.6%), 971(42.9%)C 2 =2
|

- EXREZE B SAHATRAT 24.199(36.6%)22 71 UOH, 1202 F47|Y
(23.89¥, 36.2%), CHEH(17.94 Y, 27.2%) =2 = =/ LiEt

A 20184 HI= 20184 R&D H=
T FH A () E X} =201 (4 O} (

x| () (%) EXtg (o) (%)

42.9 1,790 27.2

=AATLA 2 9.5 2,413 36.6

a7\ 10 47.6 2,381 36.2

SEA 19 100.0 6,584 100.0

€ 20188 MU AR FH| J|ls B2 7Ia/HETA

- &MY HAE HEEH, TSI 974(42.9%)2

(7, 33.3%), 7|EH3, 14.3%) =22 LIEH

=
2 7Y HeH, UEeE J|x=gT

- EXFRE 2 0, 7|E7} 21.92(33.3%)O2 J1E Bon, [12oz 7|E%T(17.62%,

33.3%), S2A7(16.0498, 24.3%) =2= LIEt

ESE 7 33.3 1,763 26.8
SoET 2 9.5 1,600 24.3
AT 9 42.9 1,031 15.7
7|Et 3 14.3 2,191 33.3
SEA 19 100.0 6,584 100.0

GTCwpEs - 181

S
=
-]
M
H1
o
ol
ST
TS
Hl
X
re
=
&
g
=
()
z
i3




20189 7|27|5 2RAA HE
/IS EAY B JakEY

@ 20188 MHMH A FH| 7| A

Ho
HI
J

=
e

>

A
- 170 ARXHH S A IS &9 I X2 HHEHAT 32624 7(49.4%)22 7+
MM, OE22 F7I=(17.998, 27.2%), MEEEA(7.5YH, 11.4%) &L= UEIH

R EXOIH| (4712))

0 1,000 2,000 3,000 4,000

CHHZ A 3,253

zuzz [l 180

182 - (g HEn=ges



14. ChE0F 3H

Ol4%] SHHIAE

et 714 & & HHAIE 018e MMANUX 7le=, HAII7|9 A7t
B2 BEX MEC=Z EE57| /et 712 loT & A0S MM & BEX
SC=2 38HM, JAH-ZHUA =7 MUKl ofHlAH X X = §Y A8,
SOILAl 71gho] H KAl otHiAE Fx MY, Yo 7|9 Z2HE 0|83
OIUXIGH A 7lE, 7IAH-BHUHAl 5§ KUAl offlAH #1= & £ §9 +3

=2
I
Ral
rio

lc 3R810T "I

iy
=

e 75719

OILR[otH AR, OILAl SiHIAE, LAl +2f &8, 88, XAV, BH, A0et=s, At
JEECORE U, AR, WSO, ZAHNUX], 24 MM HEQD, 58 HH, HIH,
BiE22|A, BOUX], HMEH 2

S
>
I
S
2
2]
nE
=
©
B4
Ao
x

energy harvesting, piezoelectricity, electrostatic, electromagnetic,
thermoelectric, wearable, self-powered, vibration energy, mechanical energy,
wireless sensor network, independent power, semi-permanent, batteryless,
thermal energy, low power generation

7IH=(BR)

e M|z ERAA

1. gy 718 OUX| ot AE
SEesnn e 2 ORRTHESY 718 o4 K| of| AH

t
3. ol0|E22|= Off 4 X[otH| AF

€ 2016~2018 O|LX] SHHIAE 7| BE I7tA7HE FA Y

>

30,000

25,000 : &
_ 2016 24,025
‘E’]lj 20,000
g
A B 2017 23,978
& 10,000
Z0

so| 0 N e 2018 23,005

0 o7
2016 2017 2018 Lo _
£718(%) 210

(23] ¥% R&D EX g

GTC=ere « 183



20184k 7|27|& ERAA XNE
| AIR) X A

e 5871(49.2%)°| ItNIE
H711271(10.2%) 2 2

- 04X| SHHAE 7|& 229 BEXY R&D EAt #EE MEHEH NS|s™MEEAMET}
139.622(60.7%)22 ZLXOl EXIE XIsHstD] QJUOM, CI2LOZ At =]
61.6292(26.8%), WE7} 13.624/(5.9%)CZ2 U2 MNE TIgst

sttt 3
22(1.7%) i R (i)
SANKI L 0 5000 10000 15,000
621(5.1%)
AQENTISS Hepigausys | 13,964
iy By 6,162

ase E1,360 ‘
sAuK72e 1 845

oiyue [ 354
UOAIA | 240

sEngs | 80

a) B IH £ HE b) BxE EXA2

o 20184 201844 R&D
IH () (%) | EXFU(HUH) (%)
ERE-EENC 58 49.2 13,964 60.7
hEE] 38 32.2 1,360 5.9
MUSYT YR 12 10.2 6,162 26.8
SAHUX/|YR 6 5.1 845 3.7
Y 2 1.7 354 15
AT 1 0.8 240 1.0
5E8Y 1 0.8 80 03
58 118 100.0 23,005 100.0

184 - @ azsmer



14. ChE0F 3H

VS|
21

« 20184 O] SHYAE 7|& B2
- R&D 48 ZAER AHEE f5[3} SOITAT} 242t 8824(74.6%), 1424(11.9%)202

£2 017 23 HIFS BY

HI

HESE

1

}

il

23
- EXFRE B9, OfSl0] 1222902(63.1%)02 J1F FON, [190Z S0gTA
(46.19%, 20.1%), ZA7|21(40.5%8, 17.6%) =2= =H UEH

e 20184 s | 20184 R&D HlZ
' 88

oo

- SA7|Y2 132U(11%)8| HFE +™oI0], 7|EHGEA, 2.6%) 2Ot W2 A
E

S
=
-]
M
H1
o
ol
ST
TS
Hl
X
re
-L.I
g
i
()
z

3t 74.6 12,223 53.1
EHHTA 14 11.9 4614 20.1
FA7|Y 13 11.0 4,054 17.6 £
7|6t 3 2.5 2,115 9.2
Z517 118 100.0 23,005 100.0

@ 20183 O|LfX| sHHAE Tl B2 7I/HEHAZE =4

- JIEME HAZ HTHEH, 72Tt 752(63.6%)22 JHY HRH, LIl MEHR
(2474, 20.3%), SEHTF(107, 8.5%) == LIEHH

- BEXREE = M, 712877 116.648(50.7%)22 7ty HoH, U432z /HuAT
(65.79%¥, 20.3%), S3AT(43.5%H, 18.9%) =2= LIEtH

" 20184 Hz | 20184 R&D HIZ
2 75

I
Nz

i 63.6 11,655 50.7
SEHF 10 8.5 4,352 18.9
TN A 24 20.3 6,569 28.6
7|Et 9 7.6 430 1.9
ZEA 118 100.0 23,005 100.0

STCEwEs™ « 185



20189 7|27|5 2RAA HE
I Ef- e

@ 20184 O|UX| stHAE 7| BE&E XHE 24
- 171 EXAEHA & B HIS &9l 3 XF2

=
S
2OM, [IZOR ASS

Los—

x| 77|27t 75.1949(32.7%) 22 71
HIA|(55.324%, 24%), THRIZIIA|(26.420%, 11.6%) £OZ LIEKS

BRI (2r2)
0 2,000 4,000 6,000 8,000

7,514

RN 2,638

AFZJOIA| 1,202
SIESTEIY 1,113§
HAOA| 996

LAl 701

re
oX 2
0z ot
ol 18
H1 =
ol o~
o) o
o o

HiFEEXKz 1l 300

FHEE 199
FHE: |50

186 « Q) Mlen=ses



14. ChE0F 3H

144 ] = 4

e« 71889

25 diote 7IEE,
|Z, HO[A J|&=2

© 7|8719E

Y IO, 2RY BIU, IE0 BBA, 93 URY, BRI 50, 2AUS, UBHEY,
LECON " -
p

homogeneous photocatalyst, heterogeneous photocatalyst, photocatalyst
FIYE(HR) composite, artificial leaf, photoelectrode catalyst, enzyme reaction, artificial
photosynthesis, device

e M7z 2RAA

1. BHIEE 4
2. o|MBtEs B E0f
CETETEN 3 sawy o
4. BE0
5

: HHO| @O A

€ 2016~2018 ASEYY 7z B2 I7IBAMNY FA Y

HE R&D EX}

11 1)

CLE
8,000 7,945 &l 7,830
o 2016 7,945
;‘;# 6000 [-—-——--— B -
s 2017 8,139
= 4,000
U
|
%0
B0 | 2018 7,830
0 Ay
2016 2017 2018 '—O'; _0.73
23] B% R&D £X HE S7ta%)

GTCEwerE « 187

lc 3R810T "I

iy
=

S
>
I
S
2
2]
[
=
©
B4
Ao
x




a) B IH # HF

G r e e n T e ¢ h n o L o g vy C e n t e r
© 20184 QIBYEY & 22 HHY 24
- BXE JAMH =5 HEHEH L9t NSUISHESHURIE 22 1321(50.0%)2
WHE +HoIAS
- QZYEE 71E REQ 2XMY R&D EXA fZE AMHEH WSP|SFEHSHRTL
66.90(85.5%)2= FEXQI XS TIdsHT UOH, WKLIt 11.3%7 (14.5%) 2=
US MHES T3
YEEXFEH| ()
0 5,000 10,000
e |EYRELR 6,691
mists 1,139

b) Mg EXHEZ

20184 R&D

u
- A () (%) | SEXSA(HUH) (%)
usg 13 50.0 1,139 145
Let|agESHE 13 50.0 6,691 85.5
S 26 100.0 7,830 100.0

188 « (@) Mnevsses



14. ChE0F 3H

- EXIEE B, [§510] 73.029(94.4%)02 75t o, CtS
5.6%) =C= = LEH

e = 20184 HIE 20184 R&D
S B $@) S 313 (or2)

|0
Hu
M
re
re
-
B>
=
S
12
rio

tist 25 96.2 7,390
E-Ru o 1 3.8 440 5.6
ZEA 26 100.0 7,830 100.0

S
=
-]
M
H1
o
ol
ST
TS
Hl
X
re
=
&
g
=
()
z
i3

- JlEhe HAZ MHEM J|ZHTIF 2171(80.8%), SEAHTIL 374(11.5%), 7|EH7L
124(3.8%), JHHATIL 124(3.8%) == LIEIH

- EXREE 2 Iff, 7|X¥RIt 56.50%(72.2%), ST 20.124(25.7%), 7|Et7}
1.59%(1.9%), HLHATLI} 0.14R(0.2%) == LIEH

—_

> 201844 TES 20184 R&D H|S
21

7| = 80.8 5,654 72.2
3887 3 11.5 2,013 25.7
I 1 3.8 15 0.2
7| &t 1 3.8 148 1.9
A 26 100.0 7,830 100.0

GTCwwpEs - 189



20184k 7|27|& ERAA XNE
| AIR) X A

EEX eI 7H| (24719))

0 1,000 2,000 3,000 4,000

sese [ ;702

CHEZSIA| 2,274

soc [ 765

wzserx N 542
M —300
= _ 100
Y- _ 50

AR 42

mapme I 42

orgen| | 15

190 - () 2ezzser

oM
0z
10
w
=
Ral
12
o
>
]
m
nE
>
N
w
~
o
12
rio
=
~
w
X
7
d
0



14. ChE0F 3H

CEED 71t 713mst 2 718

e« 71889

= 2
]
Mixiol, 1Bk, A[4E, HIO|RE2tAE, QX AX, HASSH, 54, EYRIIEHA, -

7I9EER) BANY, Bz, OfttatEa MY, Ef ot EYRVIE, BHAXNY, RER2, HARX|

FERe, OMEA

disaster, infrastructure, facilities, bioplastics, energy materials, carbon
absorption sources(carbon sink), heavy snow, soil organic carbon, carbon
IIHE(EE storage, carbon sequestration, carbon dioxide storage, carbon evaluation, soil -
organic matter, carbon reduction, no-tillage, carbon balance, crop residues,

fine particulate

S
>
I
S
2
2]
nE
=
©
B4
Ao
x

e NR7s 2FRAA

HS(ay 23 Qoet UR)
HREZFHA : Y(HIO|RZSAE(PLA), LR H SS4X =
A= JIE@OMER 5 28

ool
=

€ 2016~2018 7|Et 7|StH3}

HE R&D EX}

FEO, e i e

107,185 (CLIIE))
100,000 5T
- 2016 90,512
@ go000f-——-——- .
g
g 0 2017 107,185
0 40000 | e e R e B e
)
20,000. [-~~~~~- i i NN 2018 112,167
° o
2016 2017 2018 Lol
o 11.32
Z7t2(%)

(23] ¥% R&D =X

ror
ol

GTCwpEs « 191



20184k 7|&7|&
=7t

=FHA M2
SR} S

@ 20184 V|Et 7|2Hst #HH Tlg BEE BXE 24
- BME MMM 2 HdHETE WU|IFSFIL /1Y B2 1302(28.5%)2 HHE =Y
SIRL, WSKLRIH 10074(21.9%), SAMK7|HRIt 8971(19.6%) 22 2 MHE AT
- JIEt 7|2Het i V|2 2RO MY RAD FA 25 HLEH, WS |sHE SRt
383.592(34.2%)2 = "E’E..'l' FAE TiYota Uen, L5e2 2tdF7t 166.2%4H
(13.9%), LLSHRERIL 149.19H(13.3%)2= H2 LME TIAY
ke RaC SEUSH iy BHEX|HH| (#4212)
_?_EXAI
14AG %) 8a(1.8%) 310.7%) o T 0 20000 40,000 60,000
1424(3.1%) : sAEKE  BeplgyEsNe
i oz
21 a ﬂ'ﬂ%* I'Il-o_l =]
AHASHXAE IEDPEH
3024(6.6%) A
BANAD|E
et
]
wyorms
sENZH
eI
71
sz=xS
%El,;tl%lnl:l
a) ¥XME A + HS ENE EATRE
20184 H| S 20184 R&D HIS
IHH () (%) | SX=SA(H2H) (%)
W7 sHHEME 130 28.5 38,345 34.2
M= 100 21.9 7,867 7.0
SaHIX7|YR 89 19.5 8,481 7.6
#35 38 8.3 15,615 13.9
MUS AR 30 6.6 14,913 13.3
Che A 21 46 8,898 7.9
off LAt 2 14 3.1 4,898 4.4
ZENEE 14 3.1 9,972 8.9
SELEH 8 1.8 865 0.8
EREpSie| 3 0.7 681 0.6
HUA=XR 3 0.7 205 0.2
7183 3 0.7 258 0.2
YOS 2 0.4 1,050 0.9
SHEMAER 1 0.1 120 0.1
SEA 456 100.0 112,167 100.0

B SPRFAL

istry of Scence and ICT

192 « @2



« 20184 J|Et 7|SH5 B Vs B2 LUFA

- R&D + FHE= HTHEH, O

14. ChE0F 3H

HOATALE B0ZU(17.5%)0 HTE A5G0, ITUATA(14Y, 3.1%) 2Ot B2

- BEXnR2E HEH, EHATATL 379.6%AB3.8%)2E JHY HH, LEl= s
(338.194%, 30.1%), BA7|1(258.998, 23.1%) =22 =A LIEIE

e 20184 20184 R&D

= IH () (%) EXZo (Har) (%)

st 16.3 33,807 30.1
Fo0174 80 175 37,964 33.8
23YATL 14 3.1 5,183 46
719 1 0.2 720 0.6
57719 5 11 3,226 29
5479 132 28.9 25,838 23.1
7IE} 13 29 5,379 48
581 456 100.0 112,167 100.0

@ 20181 7[Et 7|2

of HE Jlz B2 JIE/NEHAE 24

- 7IEY TAZ ATHET, 7=t 21471(46.9%)22 71 HoH, LSRR JHESH

(14671, 32%), 7|EH48Y,

10.5%) =22 LIEH

- EXEE 2 o, 7|=E7F 456.093(40.7%)2E 71y Hon, OZe= J X
(340.99%, 32%), S8¢(188.3Y Y, 16.8%) =2= LiEtE

J|=AF 214 46.9 45,601 40.7
3887 48 10.5 18,835 16.8
I 146 32.0 34,094 30.4
7| &t 48 10.5 13,637 12.2
A 456 100.0 112,167 100.0

STCEwE « 193

:
=]
-]
i
H
~
ol
N
>
H
~
2
H
2
=
2
z

o
E




20189 7|27|5 2RAA HE
I Ef- e

€ 2018d 7|Et V|2Het HA Vg BEE XYE 24
(o]

- 170 EGEXXTH 5 YA HS L 37 XG2S MSEEATE 348.8HEB1.1%) 2=
b mon, Creoz 7.02%, 19.3%), A7|E(137.424Y, 12.3%) 202

Ls—

LtEFE

BRI (28r21)

=

0 10,000 20,000 30,000 40,000

34,879

MHIZSEXKA

HI=EEK|

194 - G IS EEI






H 71275 R&D2 £3 d1t

> 2018Hk 7|27|& R&DUIM LYt E51 JIHSE R &)= & 5107422 TA|

C|on, 4= 3,59374(70.4%), ME(1,04724, 20.5%), 8=28H46671, 9.1%) =02
LtEH

[
)

° 2016-188E I/IATMNLMY & 712715 RADUM LYt 22, S5 Solddt
HA=

HaE MAH| 27 RAIHLAIE S| 18.5%(21,33374)2 XXt

=L

- 71271= R&D | £ UiH| =SS Fik= 1043 g 2.7742=2 TAH| I71S77HUAY
(1093 & 1.98Z)EL =2 JUE LEH ()08 1)

27} R&D 58% 1,730 115,189 - 1.98
J157|% R&D" 7X 6,865 21,333 18.5 2.77

I
AT

* 7|%7|& RADQ| S35 HIE(%) = 7157|& R&D / 27t R&D

(v)
o
A
q
Il
am
Qb
0%
=
A
H
rok
Olor

()
3,000

196 - Q) Fevzsas



1. 71%71= R&D29| 35l Yut

o AFMEEA H SFLSAH

- AHUTAE E5MN S MMEMH IJNUARLIE 2,31574(45.3%) 22 THE =
LIEFLED, 7|=A1(1,6437, 32.2%), SEXHT(95071, 18.6%) =2= LIEH

gg
4
g
am
Ql
ox
&
H
H:1
rot
dl

- AT MU HES MHEH [§8H0] 1,6351(32.0%)C2 7HAH =H| LIEFLIH,
SAT|™¥(1,4162, 27.7%), EHAHRLAL(1,1752, 23.0%) =2 EXLIJ} LIEH

()
3,432
4,000
3,500 |-
3,000 | -
2,500 |---
2,000 |--- 5
E
1,500 |--- ';"é
=
1,000 |--- mg
i
500 &
0 e
)

BRI [ e e e s e
2,500 f--------nmnomnoenoe oo
2,000 f-------mn oo mnoenoe oo
1,600 |-------=-mmmmomsmom s
1,000

500

CHst HREX 3471 32719 gL

GTC=wErE « 197



2018HE 7|27|E ERAA XHE
2 |AANUNY SR AapE

7127|= R&De =& Mi}
> 2018¥kE 7|27|= RADUIA LSt =F Hit= = 5,39071C= HAEUCH, U=
3,16971(58.8%), 21,491, 27.7%), 82873071, 13.5%) &2=F LIEtL

- 2016-18HE RIIATIHLUALY 5 7|57|2 RADOIA LASH =2 Hut 244
Z7MALIHLAIRAC] 17.1%(17,702H)2 RHX[gt

- 71%71% R&D 7| B OiH] =2 gih= 10428 & 2307122 T I7IATHUA
(10992 & 1.772)=0 =24 LEE (log 2y)

rir
2

27} R&D 58% 1,730 103,162 - 1,77
7157|& R&D" 7X 6,865 17,702 17.1 2.30
* 7|37|& R&DY =2 HIE(%) = 7|571% R&D / =7t R&D

-

3
[=]

ok

- SR =2 4t 2%

-

- 20184% 7|57|% R&D =241t 537275 MOZ MHEM, IHM0ILIX|(8607,
16.0%)7t 71 &1, O|UiX| £2(7827, 14.6%), CHEOF (73074, 13.6%), O]
XE(666U, 10.5%), HIMYULIXI(4372, 8.1%) =22 LIEtE

198 - Q) HnEvzges



2. 71%7|& R&DQ| =& 43t

=L

s HTNSE Y ATAYTAE =2 4T 2

rat
ol

- CINUTHAERZE 7|2HET} 3,36271(62,6%)2 71 A LIEHLED, 7HEroI31(864 A,
16.1%), SEH(7707, 14.3%) =22 Lt

- G HERE T1510] 3,67374(68.4%) 22 7HY = LIEHLIH, SHATA(1,0372,
19.3%), £A47|§(238%, 4.4%) 0= EILJ} LIEtL

(A
4,500
4,000
3,500
3,000
2,500 =
2,000 ﬁ
Ty
1,500 4
i}
1,000 @
©
500 |- @
0 T
THgen 71z07 71t gga7
(Ca)] m 2016
51000 | T 2017
" 2018
3,839
4 000 (= === oomesmea cusmuwammU S 3673 T
3000 . MEw
2000 |- A 1277
1,296
1,037
1,000 |--- %2 06 e T T 284 o
87
7217 90 68

=3EETL 7IE CH7 14 Chst HREX 4718 271 Eputug e

GTCEYErE « 199



71%7|= R&DY 7|=& 43t

> 20188 7|=7|= R&ADOIM LSt 7lsz dit= T 86.4AEC= HAEUCH,
= 52.4AU2(60.7%), 8(19.9%48, 23.0%), M3(14.148, 16.3%) == LIEtH

> 2016-18HL =7IATHEAY & 712712 RADOIM st 7lgg dit= T
F7IATINLAIR Q] 13.2%(386.52 )2 XHX|&

- 7|871% RRD | £ ChH| 7K Aak= 10242 B 503020 Fik| 27 IUHLALS
(1024 & 5.035H2t2) 1t QAGIA LEHE

S Xt|

27} R&D 58X 1,730 2.929.1 - 5.035
7157|% R&D" 7% 6,865Y 386.5 13.2 5.030

* 715715 R&DY 7I&R HIE(%) = 712715 R&D / 27t R&AD

I
HI

g

- SERE /e dot 2X

ret

- 20184k 7|&7|= R&D 7|2 HUE Hyo=2 “111 H, OHX| #27t 22.4%93
(26.0%)2 =A LIELILD, CHEOF S7(19.998, 23.1%), MOILX|(11.9Y8, 13.7%)
=O= &/ LEH

(a4mtl)
L s =2016

BOOD [~
4,000 [~ - EEE

3000 [ B ymy

2,000 [7528 " FoAOE

1,000 [ 8 -

200 - Q) Mniew=sas



3. 7I871= R&DQ| 7|z& Hit

el

o GHEEA H AFSAFHE Vs dat 22 S

- GHUHYTAE dit g ATHEM 7 |ZAHI} 33.6H92(38.9%)2E TR = LIELL,
S8AH1(22.62Y, 26.2%), IHLUHT(17.124L 19.8%) =02 LIENL

- GPAEAE Ut SRS ATHEH, EAHATATL 50.6HR(58.6%) 22 71 = LIER,
[H3H28.02 Y, 32.4%), 7|EH3.7YY, 4.3%) 02 BRI} LIEH

=
g
[T
2
3

2
=
()
&
%

e 71EHP 71t g8

GTCEvEr 201



2 e n o & h n 0 [
A 7I1$71= R&DS| AtYst Mt
o 2018HE 712712 RADOIAN 2ot Atglst Hut= F 2,37122= HAEUCH, M3
O=Z LIEMH

=496, 20.9%), 8596, 4.1%) &

£ = A

1,77974(75.0%),
> 2016-18HE B7IATHLAY F 71571% RADOIA ArRist Mats

IR TIHLARIO] 28.79%(12,1207) XXIE
FH 27T

7l& R&D 7| £ CHH| Atst dik= 103 & 1.677212=2

ro

- 715
(1092 & 0.7262)=CH =7 LEHE

42,257 - 0.726
1.577

27} R&D 58X 1,730%
12,120 28.7

7157|% R&D" 7% 6,865Y
* 712715 R&DQ| AfYEH HIE(%) = 7|1871& R&D / =7t R&D

I
HI

ret
ol

EER
- 20184E JIZO2, B LOUK11817, 49.8%)2 Bl LIELID, 5
22.9%), OILX] £2(25971, 10.9%), MAEUHX|(101H, 4.3%) ==

AZAHE44,
70| LfEp

s

fon

ey —|
- SERE AY

(Ca)]
B,000 #2016
4,451 = 2017
4000 K u2018
B oo e e e s msara Ul o s s s e s
2,000 ’’’’’’’’’’’’’’’’’’’’’’’’ 1?490 ”””””””””””””””””””””””””””””””””””””””
1,181
132 61
1,000 7771’6777717877 777777 M 8 0 l59 777777777 44 é§558 77777777777777777777777777777777
1 65|73 H 41
. 21/8 ﬁo 78 3 76)25 i 7222 ] | 40\14 11|7 izz 52\11 76£
N \ 5 X
@ e\\%ﬁ} \g\ﬁ- § a @§ ﬁ_\‘qy r,)\j'a @% o o%» Q‘é‘% \.O‘J \\,?go .04":} %
S P FT§FEE LT T TS
b\ﬂ\-\ W ’ 2N % N\ I 4 £ &
NS RN {J @'G\ N BN
3

[l

202 - G niEv=se



4. 71%7|= R&D2Q| Ateist it

el

s HTNSE Y ATAYTAE AYS 1t 2R S
- TR AT} 17532473, 9%)22 T4 & LIEHED, SBHR(3707,
15.6%), Z|=H7(183U, 7.7%) =2 = LIELH

- GFAE it S HTHEH, S47I™0] 1,43424(60.5%)22 7 A LEILIM,
TIEATLA(444A, 18.7%), U184, 7.8%) =L= BXIt LIEHH

5,242

T PESL Y 7E} 2803
6,000 -~ 5225 - - oo ®2016
2017
2018
B,000 [~
4000 [~
3000 [~
1,99
ALl et | e

ISEAAL 7|E} 71 Chst YREH 8719 A7y EddTA

GTCwwpEs - 203

s
°
[T
-
I

1
g
()
3
;



7127z R&DQ| A=xX[H duf

- 2018HIE 715712 REDU LT CIAXIY M & 8757102 TAEION, L5

51471(58.8%), 8=%8H(1847, 21.0%), MS(1772, 20.2%) =22 LEIH

A

—

> 2016-18E F7IATINLMY 5 7157]& RADUIA L3 A14X|
TPITIHLAIL| 6.9%(2,5587)S XHIE

- 71571% R&D S7H| £ CfH| GKIY STk 10942 F 0332102 FR| R7IHAlY)
(10242 & 0.63Z)ECE S LiEt

S Xt|

27} R&D 58X 1,730 36,896 - 0.634
7157|% R&D" 7% 6,865Y 2,558 6.9 0.333

* 7|37l R&DO| 4K HIS(%) = 71871 R&D / 27t R&D

rdo

gt

A

rir

I
HI

rio

- SERYE OXlE 9ot 22

o

AL
rot
ol

- 20184E 7|27|& R&D GISX| MUE ACZ MIEEHE HIXHA0|LIX|7H2097,
23.9%) 7FE =A| LIEILED, THAOILXI(18771, 21.4%), CHEOF EX(1847, 21.0%),
2867, 9.8%) 9= =H LEH

@

2171 [ —— T Tl = 2016

300 [ 297 B =2017
25 2018

23

250 I Og ””””””””””””””””””””””””””””””””””””””””””””

200 [ My - 187 BN 184

150 [ QOR--—-Q--—QQ-- -

204 - Q) nievases



5. 7|27l R&D2Q A=X|A Mt

o GRUNREA A ST AE AKXl gt

=<

P
H:1
ret
ofor

S
o
[
4
2
kS
nE
o
)
g

Fa

M e Lt 7IEt sga

@
1,000

800

600

400

200

GTC=wErE o 205



B 7157|2 R&DQ QI12{UN AMm}

> 2018k 7|27|& R&ADOIA LSt Q1YY éﬂré Z 5,838E 2=z TAEHA2H,
U= 3,756F(64.3%), 881,507 S8 (675, 9.9%) =22 LIEtd

pﬂ
N
o
[0}
e\i

> 201618 7IAHEAY & 7I1R7]5 RADOIA Tt QlHAY k= |
F7IATINLAIRC] 8.0%(27,227H)S AtX|E

- 71712 RAD SITH| £9 ] SKeKI AJTKs 10048) T O 3530 FN| I THAlR
(10242 & of 5.92)ECE S LiEte

S Xt|

27} R&D 58X 1,730 341,528 - 5.871
7157|% R&D" 7% 6,865Y 27,227 8.0 3.542
* 7137]% R&DQ 4K HIE(%) = 7|571% R&D / =7t R&D

rl

I
HI

- SERYE UHYY 4

- 201891 7|871% R&D QYUY MIE O M=, CHEOF B 2Ot 1,507Y
(25.8%)2 = LIEID, CH2OZ O|HX| £2(1,131H, 19.4%), SHH™ - H2TE71Y,
8.1%), HIXHAMOILXI@12F, 7.1%) 02 LtEt

g

I

FI
ret

()
4,000 pesssswossssscssssnossssmasss 3,’5’3’5 ””””””””””””””””””””””””””” m 2016
w2017
72 00 [0 O | U 2018
1,729 - 080 1.449
2,000 [----h788-------- MR R 11507

206 - Q) Mniew=sas



6. 7I27I& R&D2| 2UHAH Mut

C THYE Y APSYUTAE olYY NI 2E Y

S8¢7(435, 7.5%) &= LIENL

- CIMAMEAE M} S MTED, (50| 5,7328(98.2%)0% [IHES XIX|3

S
o
s
4
2
kS
nE
o
)
%
i

e 7127 71Et s8u7
(%)
12,000 [=r—=mmmmmm i i i B 5 R et = 2016
75 = 2017
10,000 | = 2018
R |
e R | T
8,000 [ B
o e e S
10 2 30 1 1 23 = 148144102
0 B SN s
7|Et 71 U7 471 E00RA

GTCEwErE o 207



- -
@ Tl Bl 3l
Kl oo ou or
. ~ oo & R
- HEEN
o
. S
o
=]
~r
()
L
ofd
ol 3
o5 a 3
— o)
B 8
- K
- g
_ m =
= &
o i
il
a=
c [
- 3
= Bl o
o
(]
G0 X [ I
J.NﬂH_I e — = o T i s by ey T
— = < < 3 K0 = o RO gl g o od ~o 0 RI
U - = B F T OB ®w A : L : &
< 2o P = I - T Af o < H oD X @ g
A_EE_. c = = — g K 5 m*:_ Ho = K <k < T
o = = = = § = ¥ ¢ g sz
pEy - - e s = s & < X
~ ol <) 4
== 5l =
i o
8@ | - —Ju
2h <

208 - @ evmsen






20184k 7|27|& ERAA NE
2 |ATHUNY SR A

n oo
A=/
D 713718 27197HAMY £X 29

€ 20182 7IE 7IR7|E I7IATNEMY FAF U2 2Z 5,604HECZ =7t HA
R&D & % 13.0%E XA

€ 20184 7|= R&D & BN & 247tA HF
Ron, Mg 20k= 7,218 A(28.1%), 8=

20184 7|$7|& R&D ESY EX} 2
= = = — 2 = - 37t M R&D
715718 B
8

Of= 1% 6,88542(65.7%)0| EXt
20f= 1,590 (6.2%)0| EXt =

¢ Ao

EXF S ) 1% 6,885% 7,218 15902 2% 5,6949 19% 7,759

ATH| (21) 5,473 4,400 647 10,520 63,697
65.7 28.1 6.2 100 -

HIZ (9

18(%) (13.0) (100)

€ 20184 2A7IA U= 20F 5 HHX| =2 22 R&D FXIMUZ2 5544AHRCE JHE
2 HISS AHX[oHH, TZ2= HIXHYM|LX| 3,849 3, MHOLIX| 3,404 =02
= LErd

€ 20184 7|23t M3 20 5 sUFL = RAD FAIM2 1,793HECZ IHEY &2
HIES XX|otH, CHSC2 22| 1,611YY, 7|§Hst oS ¥ ZLUEHE 220
1,277%9 02 =/ LIEtL

2018 7|27|8 SERE A

SBD000 ol e m————————————

LTI s = e i] e T T61’,B79F1’2%'6'7"? ”””””””””” 159,026
100000 W 76800 A 76,085 61673 M W m ,9,9’679,83,747, 70370 .

210 - Q IS EEI



SMIIA AEE0F £Xt 29

€ 20184 7|F 247tA AF B0 OLX|Ql it X XY, FE2ale HAHE 7|2
R&DE FA| 1% 6,885220| SEXIEIAOM, 20171 CHH| 1.20% LA
~ HIZHAY OIX] R&D EXH= 3,849 0= HALHH| 2.32% ZASIHOH, AXtE UH

X aligel UM 27 R&AD= 1,275A#0= MAH| 22.53%= =71 S7I6IACH, HEst
RADE 266AHRCE 14.62% 7t

A
e
=

I
MHo
ton

- TR R&D EXk= 3,404 202 MUALiH| 7.83% S71SIRACH, S, EIYE R&D
HE0|AM MUALHH| 29.13%, 11.75% 7}
X X|¥ R&DE= 80O MUALHH| 35.01%2 7He 2 ZAS HGON HJ|S B2 2279402

8.69% Za

- AOHX] 222 R&D EXl= 768 Yo = MALH| 23.95% ZASIHCH,
R&D7t MUELHH| 29.18% &4

- O|L{X| XMEQ| R&D EXtE 1,942A0Z XMUALNH| 0.18% S715IYUCH, E5| A
HE0| 22390z HMALfH| 19.95% S7t

- SH™- M T 229 R&D EXt= 761402 MUELHH| 5.98% S0t M, SHIX
A|AH”H 22 R&DZH MALHH] 7.03% S7t

- 0HX] =2 2E2| R&D FAt= 554420z MALMH| 0.62% HASIRCH, +&

8835} 23 R&ADZI MALHH] 4.20% LA

re

=X

ri

¥

Rl

R&D7} MALHH| 22.97% HA

= (42t) (HEre) (4 Ere) S7t8(%) S718(%)
1. exEe 244,755 266,744 230,750 -13.49 -2.90
| HITHA 2. N 106,536 104,121 127,580 22.53 9.43
LEW 3. sty 2H a8st 40,241 23,193 26,584 14.62 -18.72
Bl 391,632 394,058 384,913 -2.32 -0.85
4. +HEH 9,369 9,813 10,625 8.27 6.49
5 HYE 131,315 143,020 159,820 11.75 10.32
6 EYd 6,681 6,923 6,075 -12.25 -3.92
L T 7. N¥ 14,330 12,359 8,032 -35.01 -25.13
’ 01|le| 8. &9 49,700 41,869 54,066 29.13 4.30
9. LA 29,800 22,738 23,269 2.34 -11.63
10. BIO[RHLAX| 65,197 54,017 55,740 3.19 -7.54
1. 4715 22,110 24,891 22,728 -8.69 1.39
A 328,400 315,631 340,355 7.83 1.80

STCEwErs « 211



20184k 7|27|& ERAA NE
I Exf ke

G r e e n T e ¢ h n l o g vy C e n t e r
= (eH2red) (Gl (H2rd) 57+8(%) §7l (%)

12. $AHE 16,447 24,169 22,398 -7.33 16.70

. AojHx| 13, HEHX| 57,632 76,821 54,402 -29.18 -2.84

M 74,080 100,990 76,800 -23.95 1.82

14, HYXY 165,176 170,868 166,614 -2.49 0.43

V. %lgxl 15. +AKN% 17,577 23,061 27,661 19.95 25.45

B | 182,753 193,929 194,275 0.18 3.10

V. M- 16. SHIT AAH 53,236 54,978 58,841 7.03 513

’ Eéﬂ? 17. &7| Xs& 717 20,907 16,816 17,244 2.54 -9.18

A 74,143 71,795 76,085 5.98 1.30

18. & 888 255,126 240,793 230,688 -4.20 -4.91

V. oux 19, MY &8% 230,858 230,599 230,765 0.07 -0.02

T 20. 1= 883 103,303 86,464 92,954 7.51 -5.14

M 589,287 557,856 554,407 -0.62 -3.00

. 247t 21. CCUS 62,865 63,414 48,850 -22.97 -11.85

J'_‘,_g ~ 22. Non-CO; Mz& 9,300 12,951 12,824 -0.99 17.43

B | 72,165 76,365 61,673 -19.24 -7.55

LE=E0t 28 1,712,360 1,710,623 1,688,509 -1.29 -0.70

© gl FHEE, UFE0IM= EAATA(B,566HH)7H MY B2 AFE
LHBIHOM, [ISO2 FA7|Y 5403248, T8} 2,7700(00] B o17E 43

o= y o 3 6 o —
|AEL M7| XIs8t 717], &5 888}, MY &85 B2 RADE ECMHAALL FA7(Q0
A3l HIFS0| =3
- EjQFZ, =3 HIO|QU|UX|, H7|E, "13?(1% A= 5831 2 Non-CO, Xzt 7|2 R&D=
Chstnt 47|99 A48 HIFO0| =
- SR, X|E, CCUS R&ADE CHSHD} EHATRAL| A48 HIFO0| =H| LIEHGCH,
£20| AR 7Y} SAT|YOAM A48 HIFO0| =S
o T § 374 s 7|Et %"‘Ed =
S 2 o 3673 157833 14,799 970 28 913 4562 230,750
Reaihoe Iy BN 150 176 12 2 70 4 414
| A o 2 o 593% 120476 30 300 837.32 127,580
83 wH
EN YPS 46 29 1 1 3 80
2 9 1060 8674 4829 8771 3250 26,584
3 HNEEY UM st
SEEET A 8 8 3 13 3 %

212 « Q) niavuses



= £9 s L JIEf | 23E | ==
= 5 = s 3 .
2 o 490 1,79 7.825 516 10,625
4. 42
Iy BN 1 3 14 1 19
. 2 of 4235 32774 3171 10607 52841 6,001 190 159,820
e Iy ES 304 59 3 1 194 19 1 591
2 o 43558 2 5510 1075 6,075
6. By
Iy BN 7 2 17 2 28
— 2 o 1008 33 2400 80 3014 80 27 8032
I, T o A% 12 2 1 1 16 1 3 3
TEW s 2 2 of 8817 4637 8727 76475 25878 5243 54,066
e R4 39 1 6 2 49 7 114
) 2 oo 1343 16389 1233 4,304 23269
9. YL
Iy BN 8 8 1 9 2%
2 o 21190 8808 458 B66 17190 4614 2914 55740
10. H0|2 OLHX]|
Iy BN 100 28 2 3 53 10 13 218
2 o 372 3716 %7 1801 10,952 709 801 278
M. 4712
Iy BN 25 8 1 4 29 2 5 74
2 of 2998 10485 311 8554 50 22398
12, AAH|E
A Iy BN 23 8 1 1 1 4
C 2 o 7846 14035 1300 7105 15075 9002 )
13. Mg K|
Iy BN 68 33 1 1 2 10 1 152
2 o 37214 31445 443 16121 62111 15290 166,614
14, HAXNY
IVARYIELS iy P 257 66 7 18 155 13 516
My 2 o 148 8738 2326 118% 3333 27,661
15. 2AK% =
Iy BN 15 6 3 % 4 53 =
2 of 8085 13265 12412 1102 15793 8104 8 58841 =
16. SHIH AJAE =
V. A PPN 66 23 7 2 75 10 1 184 -
BT ) 2 of 12583 1706 2500 1792 1120 17,204
17. ®7| 53t 7|7
Iy BN 3 4 1 13 2 23
. 2 of 25762 51251 14221 34571 66411 38472 230,683
18.+% =%
Iy BN 145 49 8 34 168 30 434
VI, OlEA] . 2 of 24030 29752 10496 14732 139777 1159 383 230,765
N 19. 4% 83
28 Iy BN 195 64 5 29 1584 15 4 18%
. 2 of 27466 18976 1,074 332 33507 8609 92,954
20. 1% 283t
Iy BN 191 24 1 5 115 14 350
2 of 16258 20271 4160 2710 4284 1178 48,850
21.CCUS
VI, 241 JjA Iy BN 8 34 3 3 8 3 136
Inks| 2 o 3781 1954 104 5121 316 608 12,824
22. Non-CO,AfZt
Iy BN 17 5 2 18 2 6 50
- 2 of 277012 565530 89,015 99233 5640317 122151 5243 1688500
ST e IHE 1T 64T 66 12 2667 153 % 5473

STCEwEs « 213



20184k 7|27|& ERAA NE
2 |ATHUNY SR A

@ GUNY EAZEZ= HEST R&D AL 8,307AHHCE JHY TO| FXAEUCH,
2oz 7|2A+7t 4,81498, 38AHF 2,694H920], 7|El 1,070H&0| FXtE

- 2A7IA & o3 R&D HREO0| WLAF0|H, X UM, Hgdh UM, sHAOLX|
R&DS| &% 7|=+9| HISO0| HWHAHTY HISELE A LIEY

2847
I 2 o 86,717 50,295 81471 12,267 230,750
IR 4 208 70 122 14 414
LEIE ) on w 2 o 113,858 574.536 607.322 12,540 127,580
0% ceE s IHR|$ 72 2 4 2 80
. = 6,816 1313 17,996 459 26,584
4512 YUNEL3 . . d d
3 BEAH LHAEY 5h 10 4 19 2 35
2 o 150 2,172 8,303 10,625
/\Eﬂ:ll'x
4 82 R4 1 4 14 19
5. Elor 2 o 51376 23,903 80,056 4,486 150,820
e yES 280 60 236 15 591
6. Eforet 2 o 441.8365 3,108 2,505 6,075
c= R4 9 6 13 28
7 A 2 o 832.627 695 6,504 8,032
II. KA e Y ES 9 6 21 36
LR g o 2 o 9,953 4,877 36,904 2,332 54,066
e Iy ES 38 1 57 8 114
. 2 o 18,295 2,296 2,139 538.7 23,269
oHok ) ’ ’ ,
9. LA TP 15 2 7 2 2%
2 o 18,110 11,326 25,831 473.624 55,740
1
10. B0 20 L{A| I ES 110 30 74 4 218
1. 2 o 6,278 4,811 11,069 570 22728
= IH % 27 9 33 5 74
2 o 4,823 7,345 10,230 22,398
SARZE
. AOJUR] 12. 444 R4 25 8 11 44
= 13, AZHA| 2 o 13,035 10,237 29,178 1,953 54,402
= IH % 62 30 52 8 152
- 2 o 46,787 21,802 81415 16,610 166,614
IV. L] IR% 252 50 192 22 516
My 15, SAKE 2 OIH 8,859 5,556 13,096 150 27,661
IH % 18 9 25 1 53
) 1640 NAy 2 01" 7,225 8,754 35,161 7,701 58,841
V. SHH- 34 64 20 89 1 184
HYIT - 2 o 495.833 3,096 13,516 136 17,244
17. W1 A5 701 g 4 3 15 1 23
. 2 o 23,425 56,434 119,777 31,062 230,688
To == Iy PN 122 74 200 38 434
L - 2 o 25,871 22,606 171,708 10,580 230,765
A0 se s IR 4 175 55 1,641 2% 1,896
20,75 523 2 o 18,204 18,283 52,087 4,379 92,954
ETEE 34 175 32 131 12 350
I Oof
21 GO 3 o 16,357 7,642 24,145 705.633 48,850
VI 24 IH % 83 21 31 1 136
AN 2 o 3,456 2,303 6,951 114 12,824
T 22.Non-COY Iy PN 17 8 2% 1 50
2220 28 2 o 481,365 269,427 830,669 107,047 1,688,509
chET e IS 1,776 514 3,011 172 5,473

214 - Q) nievases



T 71545 M2 2 828 Hof 9o

@c

20184 7|Z 7ISH5t M HO[OIA Y- FM, BB, 7IFH0IS Y DUER,
offQf - =4t O, 2 ] M| 7,218240| F£XI=E|0 20174
/59024RL0] EXIE0} FAALHH| 3.67%

o
g
w
0
(0]
2
o
d
S
R
(&
i
i
Sl
=)
s
>
rir
e

gnorf wHoz _JF_M

SY-EA RAD FXt= 11,7930 Z MULiH| 3.46% S7toIR M, XHERHH - AfAt
&D ER0A MALCHH| 7.69%7t S7t

X QU QMRS B2 RRDE 50702 2.34% ZASIHOH, 7tE- XA QE 20104 13.26% 44

s

2| R&D EXt= 1,611 MALMH| 0.07% S7ISIRACH, X5 8 R&D

Z0A MAHH] 5.00% HASIRCH, +X2| 2O00IA 3.23% S7t

7|33} oS U DL EZ H29| RAD EXt= 1,277YOZ MUALiH| 4.02% 57t
On, 7|% HE-AH AA" R&D7t MALHH| 6.47% B7t

& Ot H20| RRD EXt= 99620 RE MULHH| 6.84% 75100,

AMAHY HE20| 365902 MULHH| 13.97% S7t

dm
Ol

10

| R&D EXt= 8730 Z MULHH| 2.34% S7161%CH, 24
HMUACHH| 2.52% S7t

nA
0F
rd
it}

oy
=y
0
O
S|

_|

-S4 HR9| RAD F£Xh= 703 O Z MUELHH| 12.21% S7tetRon, A2l Tk
£ &D7t MULiH| 5.26% &7t

R
oy om
=
i
X

Ch20F 3 F=9 R&D= HA| 1,690HR-C 2 HUALH| 3.67% S7IotALH, LIXHY
OIX] SOIE2|E R&D F20|Af MELH| 27.33%7F S7tot, MfIHX]| SHAE 22
R&D= HUCHH| 4.06% &4

o 20164 20174 20184 Am

= (44 0H2) (CLsI=)) (eHa2d) "ﬂa(% B712(%
23, QERIY- QFN 56,711 51,923 50,709 -2.34 —5 44
24, ZIETHH) - A 78,346 77,502 83,464 7.69 321

. SEeE 25. 7t Mo 39,366 34,308 36,817 7.31 -3.29

26.7t3 MY /s 7,154 9,548 8,282 -13.26 7.59
M 181,578 173,281 179,271 3.46 -0.64

27. 54 -+ 4EA 22 38,611 39,250 39,346 0.25 0.95
28 +AH #E 3 S5 33,942 35,912 35,151 -2.12 1.77

X. 222 29. X2 60,374 61,750 63,744 3.23 2.33

30. &Mt TS 23,898 24,062 22,838 -5.09 -2.24
M 157,324 160,974 161,079 0.07 1.19

STCEEME o 215




20184k 7|27|& ERAA NE
2 |ATHUNY SR A

as 2016 20174 20184 M| bl s
= (H2H) (42k2) (4 2H2l) S7H2(%) S7H2(%)
-1.73

371 0F & 288 99,099 92,719 95,708 3.22

X.7|=Het oF

2 BUEE 32.7|5 HE-ZE AAH 30,737 30,030 31,971 6.47 1.99
> © A7 129,836 122,748 127,679 4.02 -0.83
33. SHYAE 36,458 36,909 39,484 6.97 4.07
X1 o2t 34, 2ARIY 33,589 32,087 36,570 13.97 434
ot 35. Glotyah | 22,792 24,298 23,622 -2.78 1.81
A% 92,839 93,295 99,676 6.84 362
36. 249 A 2 69,750 72,203 74,023 252 3.02
X1 242 37. A2 OFM ot 9,660 9,627 9,725 1.02 0.33
A7 79,410 81,830 83,747 234 269
38. A2l Mt ZX 20,111 20,319 20,873 2.72 1.88
39. A2l mfsy HZ 16,438 16,005 16,847 5.26 1.24
XIIL M- g4
40. M BUEZ-2Y 31,597 26,388 32,650 23.73 1.65
A 68,146 62,713 70,370 12.21 1.62
H2E0} 25 709,133 694,840 721,823 3.88 0.89
41, ATpMoARISI0|E2|= 8,064 7.413 9,439 27.33 8.19
42 HEBARKH| 6,294 6,678 6,584 -1.40 2.28
XIV. CHEOF £ 43. OL{X| SHHAE! 24,025 23,978 23,005 -4.06 -2.15
44, QI 3UBHY 7,945 8,139 7,830 -3.80 -0.72
45. 7|t 7|38 B3 7|2 90,512 107,185 112,167 465 11.32
2E5180r 5 136,840 153,393 159,026 3.67 7.80
A 845,973 848,233 880,849 3.85 2.04
e ALY FHEZ J|SHSE M 20N 2SEATA(2,2089 )7 7HE B2
TS SUGIAOM, [HSOR T3} 2,00624%, 47|19 1,1852120] B H7ES
235t o, 828 2012 AL U560 &)1t EHALA (484 R H4-3
HIS0| =A LtEHE
- Y-S, MH-24 BE RAD= 23 AL} Oiste] A7 3l H|F0| o0, S22
BHEo| A2 st SAHA U ZAT|NH0AN ALE ot /US
— O Q- A O FOFQ| SHAUMEHA 2 HOtA{SHEZ| 20FQ| HL oieh & EHATLAQ
A4 HIZ0| EH LIEIHON, S4K1Rl] 29 2TY AFAT} FEHOZ 435D
ol
MO
- iy Y AN V=9 B2 oot =AM 2 Cistut m3E EHEATt
FEXMOZ £HlFT U2
- MUK SIO[HEE ¥ MHMHARIH| 7|52 4@ SAUFAY FAT|H0| =X
Oz G4E 3ot YCH, 7|Et 7|2Hst A J|= L O|LX| SHHAE 7|=2| HLR
st EAATATL Ch GRS 2351T AUS



[ E“I =7 =A 7|E} ;.._EJ 6|_'_ w

23.QFAY. 2 A 11306 7095 285 4792 6135 32 238 110 50,709

UM I H 4 148 3 5 1 39 8 3 1 547

24 %2 - 2 21515 1491 6312 10230 3319 45206 B15 83464

W= EA it 24 > 29 n 5 6 118 2 721 71159

25. 7}= 2 o 872 2713 7 45 5071 3814168 19773 36817

AYHz I H 4 % 6 2 1 5 6 87 254

26,742 K& 2 o 2721 160 40 0 2219 23551 2576 M0 8W

?5 o H 4 3% 2 1 1 29 3 2 4 105

27. 47 Z o 084 1453% 340 %6 6573 3434 434 39,346

S8EA o R 4 97 3 1 1 38 7 31 198

28. 2K 2 o e 207 717 B 10827 836 920 35,151

X 222 g5-33 ot H =+ 83 12 4 1 k) 4 9 145

20 A3 2 % 18965 6138 1813 8689 3406 1,600 23 63,744

o H 4 145 16 2 3 166 6 2 30

o B % 10160 472 1986 2281 2782 337 22838

30. %M TS 3 5+ 4 1 1 10 3 7 B

X 7E813 NINEWE 2 A 23915 30304 208 6513 9883 21217 3717 9,708

0“1 ol 2ag o H & 193 I 1 2 10 ¥ 1 310

oley 32 JE He. 2o 9,131 7806 63651 3529 a0 6701 3698 31,97

5 AAE 1t H & 48 13 1 20 4 12 3 101

33, Y Z o 1530 13758 23 4338 623333 5191 30484

X3t AEH ot H & 102 39 1 2 4 7 175

'Afh 30, AMTHS 2 % 1206 250 5288 04 16282 0 36570
T s T e =

oot o H 4 8 12 4 5 39 1 189

35, 810t 2 o 7347 10,104 4146 M543 1580 2622

Mot#zl A 4 53 16 3 1 3 %

36248 Ay 2 A 28285 12645 770 3 1338 9797 8800 74023

|l 742t e IR 4 1% % 2 2 54 % 51 365

T 3 AZ O 3 o 46 % 2102 70 268 9725

oy ot H & 4 1 16 2 18 81

3. A MM F o 2843 200 1271 508887 16,050 20873

=a ot H & 20 1 13 2 3% 71

XU AR 39 A= g 2 A 2008 2731 57545 B0 11183 16847

|4 x4 IR 4 % 2 9 3 18 57

40. 88 2L 2 o 7,993 170 1216 7274 2485 32,650

Ha-=22d I K% 69 2 6 6 61 144

41, MM 2 9« 765 2965 A0 58 9439

G EE/ =S/ [ES 9 4 1 12 %

42, HE 2 o 1790 2413 2,381 6,584

ADFH I H £ 9 2 10 21

XIV. CHEOF 43, O X| 2 o 1223 4614 4064 2115 23,006

s oftf AR 1t K| £ 88 14 13 3 118

14, 91T 2t 2 9« 739 440 7830

UDEN % 1 %

45, 7)Et B 2 A B8 7% 70 326 2588 5379 5183 112,167

I|& o H 4 m 80 1 5 132 13 14 45

NS o gEs £ 2 o 265688 161480 15323 6342 156277 41450 226042 8247 880,849

=T G HA 20 337 27 2 8% g 150 7 5047

STCEwieey « 217

=
8
an
=
=
o2




20184k 7|27|& ERAA NE
2 |ATHUNY SR A

o TN COERE 7|SHet HSR0A 7227 RED APt 2,74324§102 ThY
0| EXIEION, [}SO2 SRATI} 2,109912), JHLUGIT 1,989218), 7[EF 285912I0]
EXE. SEE Hofo| A9, 7|ZT RADIL 652202 JHE £OH, HUNT
4902191, SEAT 28224, J|Et 164218 #0F LIEH

- 715HEl Mg B R&D UIRE0| JIZHTOIN, S A 20p} - SMES
I.

Hegt =e] 20 42 €A X NI HISO0| A UEHH. L4E-|¢ 2012
9l

42 3849 H|F0| =A LiEME
- 85¢ 20f R&D HEE0| 7|Z=HF0|H, MAHSI0|EEE 7|=2 LA ESE 0
UL, MHH AREH| J|=2 7|EF 20F0 SHESHY US
2 o 10,829 16,739 18,046 5,004 50,709
QAR QXY
Bl R 4 117 141 177 112 547
., 2 o 19,454 39,609 21,941 2,460 83,464
EEN = b A 5 259 566 273 61 1,159
N o e e 2 o 3,607 19,511 8,350 5,349 36,817
oo=es R & 48 87 93 26 254
M —— 2 o 1,850 2,507 3,604 30059172 8,282
°rere IR % 20 38 43 4 105
2 o 15,365 12,319 9,993 1,669 39,346
Al 2R g 12 33 47 6 198
oo an B Y 6,239 13,672 15,198 ) 35,151
e BANEREZ 4y 73 22 49 1 145
= e 2 o 14,661 4,581 43,525 977.087 63,744
T IR % 122 13 197 8 340
2 o 6,995 6,768 8,749 3255 22,838
AI =| %
Sl ) 1R 4 31 16 23 3 73
i o o mae 1B 49,166 36,902 6,700 2,940 95,708
xosgsgx T T T T BH4 210 62 2 14 310
2 SUEY i 2 o 22,322 4178 4,726 745 31,971
I R e g 56 25 17 3 101
T
2 o 27,736 6,295 3,260 2,192 30,484
SHOFAI
oL R 3 4 120 3 T 10 175
XLAG A e 2 o 15,887 7.193 12,426 1,063 36,570
0 CTEE R & 72 25 85 7 189
S —— 2 o 10,815 5,601 6,521 685 23,622
. CIOHRaH R EETPN ) 33 20 1 9%
N 2 o 27,585 19,639 24,496 2,303 74,023
X1l 712 eeee T A 4 166 57 122 10 355
.z 2 o o 2 o 4614 2314 852.497 1,945 9,725
Eee e L H A 40 17 10 14 81




7£ 3
- 2 o 7,566 346 5457  504.189 20,873
hBTPS 19 35 15 2 71
) ERY 4314 10,277 2.255 16,847
XIlLAMZ-SA 30, A mE Kz ' : : '
= 5 A o 4 27 19 1 57
o OH
e 25,344 4,486 2,820 32,650
hBTPS 101 3 9 144
a OH
o saeme 1B_% 614 1491 7.320 15 9,439
IR A 7 5 13 1 2%
a OH
P — 2 9 1,762 1,600 1,031 2,191 6,584
TR A 7 2 9 3 21
) . 2 o 11,655 4,35 6,569 430 23,005
XIV. CHEOF B3 43, 0|LK| AL : : : ’
© B B H 4 75 10 24 9 118
. Z o 5,654 2,013 15 148 7.830
oA % 21 3 1 1 2%
o 2 o 45,601 18,835 34,004 13637 112,167
45, 7|Ef 7|3} 2 J|= ' : : :
= BH4 214 18 146 8 156
- =R 330,637 248248  247.949 45015 880,849
- I H & 1,959 1,325 1,419 344 5,047
GTCEwRE « 219

=
to
2
»
=
=
oz




20184k 7|27|& ERAA NE
I Exf ke

© 718714 25 20j9| RED EXH= ALK U 2A7IA TN B20| RYD EX} IS

E S o

S g WQMO| /ACH, Mg 209 RAD £+ MAE e M| AS
- 2% H0jo| A 20181 7IE HULH| 1.20% HER 245100 HS U 828 Hof
Z9 omR 3.85% $EOZ F7I5HT S
J|27& U=E0et HEE J|$ R&D EXt
o)
700 se93
5,579
R 5544 : - :
Y2 | 1
5.000 3,941
3915 3,404
4,000 3B
3,000 1,943 1,793 - 1,611
wor] L33 qe10 1277 oof 120
2,000 VB o o127 35y 1’5%
1010 7 ; 818 :
1,000 I 768 | | 68
£ & B O
S & 5 & g
D7 N Q> N ¢ W
\:b\ : A N A."‘é\ Q

Il 2016 B 2017 I 2018

- - 2, A8y 2, +& 289}, 858, HYY /= &4 R&DE
HIHOZ FTIol UCH, S47|Y2 MHRES}, #8888}, MANY, HAYE, X

- I3 7|l S U 8=3 HR0| 5 M, AY-S4 R0l DY ALY 23
501 £1, 2% 202 B st U FAII0| T AYSHD U HOE Ligtd

220 o (@) Hnieveses



2. MARE

(2120
8,000
7000 Ny e
6,000

soo0 M N .
4000

so0 M B B <

2000 -~~~ =~ R - oo 1636
1,056

1,000 -

e ZREOIA HIXHYHHXIE Helet LIHA] 7| R&DO ANA WA HIFO|
=4 LHEfUHH, MS-8=F 200z 7|28+ 200t A4 LUELL S

- HIZHEOIER] 3 TSR (EAE 2, e LT, sHYUUX], HIO|UHX]) £22
R&DE 7|=¢T HISO0| =20, 1 2 ZFEO0HMUHUR], HHXIXNEY, SHIH- M= 1T,
HUX| +Q, 247tA 1F) RADE 7I2AFEL HUAFO| HISO0| =A LIELE ZHIH

Ogga7t 7|tE

- S-S5t HOWIA 7|SHat OIS U BLIEIR, G144k 910k 242, MBS, CHEO}
SE 2Ol 7IEAT HIS0| £/ LIELIN, 1 9 SYSA 220 3850} H|F,
22| 20po| HUHT HIZFO| £ LIEH,

STCwwees « 221






Appendix.

oF
S0
3
™
=
i
1H
S
™

=







Appendix. 7|27 EFAA 7|l=He

71871% BRAHA 712H

(712712 2ERAA 712HGIRE 28 )

D4R, #HE, AFYZ £DE
. . JIAZ LUWZE JIA 7| ZLE O[Ol
I52, 48 #2Q UNE ojgse Lo SO IR TS TIBAS
8H7c7|’ | AE 7|2 MASHS AH|9I XM de2, AE T A=,
Iy LR e s LEHARZT|, DEY| YAY |2
ane  jEH dee, AxEwdaE sty DL ST RN S s
U Ao oss ZA-sangag  LET WIS HH A, HE o
= = TA0E KANME ZOUYA
wENIE 1 AN AW ¥ A4, Cga= 9TSS
_ © RQBEYA REFI|LA, ABSA
3 2Ysts T2 ene BOT TR Eon
SEUTI|, NTYZLR, HYRH
MU, HafH 2
SoA-4EAA0 D2 ZYXOL HS, BN, 4E4A, W27
MEfOI N QojLH= HSEES  MyAIS B, SAME, CHE,
HOIE S BRI WUTIS  HXHA, DB, B2AX0H O
g U8E 4oq OtHolD BINOE PUUX| RE, B2AX0b KOl EHEXA,
H TeE So| HEf2 sAot0l ME  EFIY, BaAX0p MR, ¢A B0}
£2 £A2 MNFHE Jl2 Y DEOH, HR2EIS,
DUR ZEXE B DLEHTH, BAx0h T, g
s 4% AZ
BO|QOjA B4 S8 S5t DESUH, ZXUHUH, AU
ms wpag y 02 0¥ JIE HABY RSN Jamveiis
3 S. | olag U DESE NG HOIQUAZBA, BHANAUE,
— . e HH3, CO, M3 52 £8 TESIIAEY, BYHHT|S,
BES NS 0o, My 9wy 4 UE BN, HHOE, BATI2
D28 FY Y G2 712 LN-EEH, NEDIASARHK
_ =] o
S @I o SUM S0 o ax wmyl asa 8
121 29 = tXE YXHXE E8ot¢ aH_I'H AXEHT ‘i}or A;'(fi l:;:|0|
URIE st Ry 7l T o TEET AME TAS
UM AE ST,
Alg| 3y = EXMX o XA
= ||_:”Y EE, :'?|_;| = |_—|—|—Eo|y EH%FXJXL E_E OlH'|E1, )él |_E_
122 HYZ HI &2 24 A-WFHAERE F2Y)2 QAKX HAIZ2 UMK, 158
Ef QIR 0|gsto] EfY Woxg Ky o TETE SR SRS
HIMLRIZ #EN7|E T2
HYY, BY, YTy, BYTY, 24
Y, Y, e, AUTYY, 3
SHENTEINEINE LT AR, IELT]. HE AEEE
123 BYY  EHYY QB FYUXZ HB, HY MO HREHYUZTY, BHY, DIV,
o 0Ig0 AT AP JlE Y|, BAF, TR, HAY, 4

oed, AU=E, S0UX He

FHA, HEHY, 827




-
A

4u

XNE, olHXl, 28, HH0I8, JFAE,

2 Xot4 Y X5t ¥ Ee XY Yitd, WO QlZ XEHEE,
124 X¥ X 2Cx S2 0/250f M7| YK, X5t BOUK HME, EY
TE g MMetE J|s 99 XNZ QuE|, XF E24,
olZx=2Z
O TaTo
ZYMM, 2XE 2HE Z47|
S0|E, MEHA, HARBEH
QHola, 2, SHETLES, 23X,
HOl, ©X2Y, 7AHE, MXAAL
QAAHE EHY, TAHOE, YT,
HHEfol 2% 0f4X|E WA, SENE|, E, gyl wH,
195 | == - 2HZYO0|SHA B4, SA, A, BQAl HIZXIY, 7|0{etA,
e e iV Bl EN R Lid, S2l0[EEHQI, MA LI} S2TN
HYS MAGHs WA 7|2 558, AZAE, AZUX|, HELE
HO17|, 25650 K7A0|S, SAHFMA,
HAHEA RSSHUMTTL, NYLE,
NS, DHA, HHA 5B AS
DRHO, AE, £FY, oA, M7
9, Y, 48 =
Z2 28 0¥ 4Lk, X2 A It UM 2L
e 1% SO 4K HAGTAL HE S OMBIEIAS  Sfaute S{aH TR, SHYOLIX,
ox e HIEGHK| O B0 SEOIXIZ  SH4YOILX|, RIRZ XA, Totef etz
Nestety| 95t A s HYTXZ, 1K Y 2R KX wE
HIO|Q, HEO|QO|LIX|, HIO|Q M2,
HIO|QUHA, Y&A, MEXA, 2R,
£s y2 go HUYME, HES, DMES, ZENMT,
o=, =, 2 N A H C|® H Ql
Htg‘ﬂ%(HfOIQDHA) E‘:l BH%F |15:E§§9—, |'O|9 |E, |’0|992,
sroje HOloMASLE oasy  DI0ISYRES HOIQVER, Ho|oRES
127 gz oIS EEAE;gIH;7g; HIO| QEFS4 A HIO|Q|E, HLO|QTIA,
So oB bl EE CIES  H0|Q44, HI0[Q2|IH0[8], IER,
H25t0 SHM0IXIS HHE . :
T M= WM UAENE A2y ans g yrxe, gy, a
MEZQA 2|04, S, HIHAM,
MBS, TEAGE
K722 ME U ALY
$zo2 gMEL THHol
H7|S RSt 71N HIISS 012510 9 AZH IR, JtAS Q3 874G
128 7|2 o oK Z0|H, WSS Bl SHERSH AX, BNTIA TH0|R,
=

(WIEPNE
Z3)

(WTE)2 71H8H7IE 3
LA 52 W72
O|gotH H7ISHHXI=Z
"etAl7lE Zlgg 9ol

oz ouXist, 7=, S24l,
®/14H7|=, HUX, Mg, MIts




Appendix. 7|127|2 2&HA 7=

TS, WIMY AN, FAME, £HI, BEH, Ha4a
Zosm, HISSE, MBS, NN, B, XY 24, YBK,
SSHOl WHOR SNOIEE ALK, SMARNY, M2,
MESZIL B8 Bael0l  TalE 4a, BEW, AN,
248 HX3HE JIs ZHI|S5E 22, HHEE 2ARHE
o2 (AA MEIS ME ) o
ST JE T DEX, DEXHI, 1AMIE,
JHh WEANA Syof apa AU TR, 22, M2, Ag,
HLxE foarne o 272 GREN, ARHX G,
132 Q2MX ®EH L A s AEEX AAH, GAZHX| sf0|22E
HIOIHKE By WD e
: oL 1B, 288MY, oMY, W3
012 S £ YHESY e iz
MIWHDHEA, Hold, MY Esipa

Sofi=d HiE0] HOEA H7|2

"3 MY, OUX Mg, 88 =

b = 158 Xt
I0URE 1a82 Ny, AAE AB 250/ MSKAAR
NEEOZM FHEY BN Gy L oy T —oe e
A sak Sqge EUAE BA, LA, 217
S0 eaoasans  OAEX DU ¥X, UES BA,
s A o1l ol r s BEEIl UA-JIEE, UH-24,
P2 4+ s oiRmale 5200 Tl ST
ol xthb-:'ﬂ%g Egl'al'l_ o=, @, I_OHE| |_°H—|, T'__E'l—h
= T = = = 5 =5
;I% =° SO HelY, MR, 2lE, 224018, Y
X ME, 2| M0
SANY, 28N, a4554EE,
MAE] AAS OFF O3} steteastE, fANYEF,
o o =2 d ) ) TS = =
M ome oa o oy UBTANE ASLANY Ghas
. B p oo mme RS AANY, YEHY, 24 £
T '10 oy T-L9-|'|:|E—| =] H I‘I}E" AN AL AN OFX
= = o =L o y T4 TS, T+ L1,
OiHEl 58HO2 NEEE > D s
i SAAHOM, FAUUR £42F,
|E AANS
TAG

An O3, BSHH 2AHE,
ULANE, 4 4

[

o
HEMHAE ARIPIR|2t6=
/g2 82 H A2HYIE Y
Nsd HHZA-HMA7|z
Iz

on
1o
oo

O

NEEREI= [ EENE]=

MEZ OIO|ZZ2I2E 2YJ|&,
Y HEA, SAASZAIHAAAEH,
MHY, QASHAAL, B,
ISHZAJAIAR XPAICH HIAI AR,
A O0|Z2I2E,
2&M, U™ XSSAAH,
b MHZANAE ZAME
0225, SXHH| ZAIAAH,
SHMASSIAAH, 002202 E
SAA|AE D0H0|Z2I2EL PCS,
ADNEHM, ADIETDZE,
SHMXSSAAE 0| X|
TICH-ZAN AL MET, &M, HiH,
SHIM, MY, SHHHEYZ,

>
N
A

FoX|
S|

OS> B AT = [/ O i
[
e
>

227

STC s4ieis



k>
HI
4u

Nssh AS g4, =8, HUX
T2, g8 00j2=12E,

ASOA, ADETRIE, RISE MY,
A58 B3 ALY, 58 $H AL,

AN NAH, RUTHY, SHjH

IR Bl NAS, OUR| KRR
Hejgolnat, SuH Y A
ORI HINAY, oux] B |

B8 OURBAAAT, O

2717)7) AGAAY, ORI B, 4283,
524 Y, SEA|A, 22813, $5HE, ZHY

4210 0|18 A4S 0|1
2w Lo He o2 2 DR 434 DR, $2%H 2ENAY,
= 24 [

152 A58 (EMS, BT ola iz g, TRAE AN, TS ouxa),
7l semy w7 HE SR gun re xa, gus Ay, 9wy

g ANAa" 2 AA7Is Cg
HEMH|A, - s, Nsg =g, HolH

OO L7110
AMIZH Z23t) USTYA, HAdE, QA4 =34,
O/ GIOIH H2|AIAH,
B ERISSIAAR, FHSY,
EUHBEAAE, ADE DY, AIZHE
2=A, O/E HOH #HAAH

i o

ALEEHI|, AC M|, 5457
DC EM7|, 2EE £H7| , MY
EM7|, MI|NHEA SHAAH, &H
QIEIO|A, HEY, EV &M
SYAAH BV SMOIZE HEs}
CAN EA Z2EZ PLC £
OD2EE, of0|E2E XNEAL, UE,
28, £3, 24, uME, ubiquitous
AlE|, X2 sHg, WELE,

2
=)
$o
ﬂ
Mo
fjo
Ho
of>
_oi
rir
Ho
0x
r
Pl
Rl
TH
E1 A
olm o

4>
i
10
Rl
Ir
gl
>

r ol
Pl
olr

0z
oY
Ral

161

fol >
Mo of>

fol
=2
s
Ral
b o
==
Mo X2 jon Kl

N o fd
[>
in =
> 0
R
fm o
> THo
2 ool
0
-0
T rlor
02 o
2o |»
HDHEI
m >
Oy
=
- N
4=

ro b og

> u= 1

rir 1o 1o ngo Ohm

~

HIISA, Adsy :
FHUEH, WHEy, YHE, MA=2
SYHIE, HSEAHMY, HSEA2E
ANSERZAl, HEHHEH],
SXHHZUEZAAH, 2EHHHY,
2 UX 2Egd, 015d, 824,
uSHH, XNsg wsHA, C-ITS,
HE7tA, WEAFH|, WEAL, Tetg,
Huxizg, g, HMYHUXHE,
ARR S, ol0|E2|E, WEAAH,

re
gl
~




Appendix. 7|127|2 2&HA 7=

28R
NEX, HEY MY, 1EE BE
AR, HEE AT, 0/FHR
AT, WES SYUBTK, 87|72
SH2IPR|, 188 26, A
S2e, 4% 25 2 nyws, By
Mz JlE, NsY BENE AAd,
Ns8 87 N2H, XsE gy
NAY, HI|R, 47,
Hey 2% o
HE (e RRTpRn :
= IXME| M3 EtAZ2US Y M=
NEHE AN, A9 2 R 4B FHY SOk BABES B2 JITS
i i Lrorsy = HE MY, XHead, oux &8,
HEH A2 HUAUN CHYs H s So g
AE A2 B9 U mA b NN, T0IUXEE, HEE,
TH X TL L = ==
' - Molg, mrlg BI7M7tX
MEZm/  uxE 2EEos gzep| o H7IE TS,
- s o HMOUR eYalE, Mz
MY ANMERY o HRMHRH 4M % 2o X
162 S5 i o KAty ouxES, NEEEY
888 FYEIOIRE M8 HII MEBA B WS 00 7T Ly ix Al ma
BHAE, OfUR ZaE MEAY HROES S5 O LS T
mE ZEAN E3M 158 AMZHS f2det A, Hetd #g,
con i S oo mag  171EES, W8 ez, ®EIW
HE), Myl e MYpaey Mae) S TS S T S
ol it . HEIAKY, HYs, 717|188,
s a HYE I s -
s =MZH, I8 ZEhA
Of A X34 (th |
8ot m3)
ASUHRIESS, WAL, A, 9T,
Fe, AS0URBE, ASUHY, o,
Y3, OUN, XY, I8, KAK,
JENE(RAl =7h 2471A ZES Y UBHE, HH, 2UHY, o,
SX EE),  HE 28229 HYy 2SSYY, 2%, Y85y, WL W,
63 O5  1Es OMHICHY MZOILX| WEO 4, 72om|, 1ES HH|, KR
583  12UY LED B3 B MAUNMY A2 ZAANUNFY, MEHZ,
(FBZ LEDY SASE U 7|3 28 0UR HIOUXYY, MENTX, H2
2) &8 HHSE At Ve OUX|, B BY, 24012,
ATSOILIR], T2 2REE, X475,
MUY, HIE B, ADE 22IE,
R x2g
CO.E UhZuMo2RE
IFE 5 UE, 44 BES OMEEA, HAR HAH, 244,
171 ccus  CO: ET MT M Sy It sigNzd  ER, 22 &4 &N, 239, day
%2 OLHS MESHAL ME M HE, 425N M, BEs
28 Y 983 s1= 08, et
yetste 7ls
Non—  Non=CO:  Non-CO, 27tA) BlOIATBIERA, DI, OHABHEIA,
172 cona BUEE Y guNEs DUEY o SEHY, QI 237A, YEA|,
R E BO[EHO[AS 512, 015 HEURILA, HIINYE, Sk,

229



k>
HI
4u

olseXl, BUSH, HEA HETtA,

HaZe]0] MY, SHY|, sa=251HAL,
Mgotaat 2y, gH, €8 U=EL, 4SHEA, 2HEA S,
2 BoX el WES Sot20r, MEH SHER0, M7,

= ==
YHHOZ JiME 4+ Ys  MYIIA, 3%, MY, 2E QXA
HHEY L BAZZHAS JRABIZAL 2742, 84 22,
Hests 712 AR BMB, 012Y 2F,
BEAZY0EHZ, +4230HE,
DoiEtsie A, 22 BH, 232, 247
QHX
211 oxjizr  7|FHE = s . 2=
TS omt g IFEEE G0 N2 o M2 gy, as bR, 59, oy
= 2 =~ = = || = = = = =
g1p MEMH SO0 T R4 S ssien XB, SUE I3, S48 MY, suE
LAy LO J|s U JIBHEE Q5 715 B2, 4 BME M
e mmawm o OF BUEMUMY A S WIS, HBUN AEYA, HYSEK
23 mgma o0 00T 9B s Haas ASAA SENE RWAR,
[ =1 _ _
WA aodx zx) E SUMYBE, 715, AY, Ao
214 o © =Eoo ‘—‘Tn_l)
O E
L)
o~ B4, o4, Ha, 2X0IE, 24,
221 ey ShEaa HAHE, B4, B,
e HAX, 9, Xiste, +MEH, 27,
xpel J|3HEE I3t X%, Ay, yesxr, 2N,
TANTE _ _ _ — = _
200 gw o  IEHE ARE LUK 2R BIEAFD, HHOHY, HOHY, HA,
o3 %3t Y 2R, U0 U 252 o, DYQHSH, DEME, B,
o - - - -
HS(WMal oA st SEAMA, 824 2R, =X, W, YE, 334,
A) A, AXPEHE, XY Y L EQIIEL, HX|, WRHATHSE,
AT - — —
228 MY axe gw 33 51 BAH RE /1SS 2aB NEL, K53, 24, IS,
=3 223, 248, ANYSHBY,
o ADIEQEIZE, HESNY, HES,
2 SZMA, YYSH, YYYR, 7|34,
= ARy, A
NTAAY, X%7|5, 22288,
O[SA et 0Z, ZpnY, Jjz0Y,
1205 fwa wx  s1suisto 712Y, SY2Y, Xpay,
S = S A O|oH™ ! o _ _
231 ol EE“EJ 7|—|'E|9—I' 0:||—| 7|'|—H|_:19-|'—l_ Xl-l___h |_‘I’|—| BHEJEI,:;_I )(%IXL(_EI'S_"' 7|§—H|_1§-|' A||—|‘E|9,
3 Y, Q000 OiE BE W AN, 5L S ey
N — , 4 <, T , )
yEE! 24T XTI SAAHE oDy A S
013!:]117 o = L OAEO |_|_ﬁ'o, ﬂ& |-|-, = |'—,
GEWI Y HEAII|E 2459 s s ot
e i arbubo 2o WORE, 7I3HSY, 73UAE,
_|6(7|—<|)—L9—|' TX|EEOE ocl’_+ O ML= =X BIE
= = ° == s, HAZFH, &5 A7,
ALY, TAJHM/OY TEE S T e e hera
- X xte axt o e HIEAS, BHE MYHHE MG
3 HE 24%tA PYS £, WL, AFSHE 30 T o o
o oWE 2] e £, U, HYUBE, 59,
e EX|0|E-EX|0|8%3 U A,
== W72, 457|%, B4, 2MTA
QMER| EIAQMED BEY XIZ,

230 - Q) Hnieveses



Appendix. 7|127|2 2&HA 7=

AHB2
4T
J|SHat ¥g, IS HEY fE b5,
ABWI}, FoI, JESTER,
J15Hs M2, BRY 93 U 93,
35t 7|3, 2EAY, 97| B2l KA
ASHWI} HMe MY, 8 U B,
Ao X HE, 715U B,
LD
s
E OFHLHSL, BHUMENA, Bha® AS,
S QU 4A/HIOMTE 2OFO B4R ML, HEHE GO, ZE,
DFES L ISuH U2 mE o 28 oY, A4, SHKY, ARY,
[=} — |
TR ;;gﬁrx U HS MY LS YSt0  AMMM, HYEY, YA, RHSE
Aioiusy D% RSD 9 AN S FIYL HYLUH, HAIN,
TUHTT S5 X
oot W natst 7| SHOLEIAl, AAEY, RTpMAIE
— =
e AMTY WA
Rpeust, WHK ML, HESS
#e =¥ OHHE S, W7D, RIFHEO[ A,
2| Oigta|0F AOIMXEIS AZ=E EO
= o 7|—§—ﬁ§-|’0" El’% i@._ifi = I' | f, Igse._y —|;3—|, =0,
7|5 H 3} ] ! . UYY J|SHEl0| DIZE RA
K Olgf 2Mist & Ql= ZHo5r BB "I E —Ee =T
o&tm 7} g S Eo= T ML odTIE olGAIZ AZOLY EEQN ZIolx
oo o = Xt 03"':”0” EFQ.% _)r\_ ol To=a, ITacCct, SE2TCoc wao,
H3@zeR) 52 T T T MY BREILZAE, WEALRS
AZ oA = HEHEQIEE, AESAEEY
of UM, WA, UMY, HZHOT,
ZE0
Y, A, WS, A, AAE,
NER AOIIN, ALR TALER,
=X HZEXO = x| Ol = MEE pS|
OI_I El'j\_% 24\_ I-Ixorél'j— %19|.,|‘ Eo‘l’|7|o, EII:!QLEHOY 057:"Ey .
oot oia Mana mo | ZE WSO BEXS, M) s,
SO B SN ES wenn, waizme, Maing, £A2,
ATDAN MR ST Asqis, #209Y, ABLEE,
iiziazgg n AXIEMN, HAHE, MXELT|GHKZ
= A= — EfASAERK A& = =
ﬁl'PE!IHOH AHE'E|-0FA‘|9 Ex‘lﬁfﬂ EH7| J-L::,—_r-o n_l, E7PF7|, ﬁXHOHL-INn,
Xzt e o SR48, HYXY, AHLE
5 0|MEEAY B49 R M
= , LT,
MES ZTAFIN, Wi LIS [,
o S I EREMER], SEAH0YTE,
Holls S0l ol TaS E0 DA b0 QU A
X7 MO Ab2IO| HZEMT = -
y SN B ST smmoienun, 2anasT,
oEH' rooE'lT |, Bn_ol't |E REDD+ 7|§-ﬁ§|'o§>r%17|' A—IAOH—_rL_J&
. 3 : ,
b NAA 8, 244, £,

M| 8}

STCEME o 231



20189E 7|27z 2RAA HE
27|AANUNY SR AapE

=
e

UMLK ot0[EelE, & 4,
OIUXl AIAR QIE|IZ01M, 24,
SEY, MYHX U nEkat

= ’
SEYLH, ICT 718 HA 5%

AR A
ALK A
L): — o
ofo[EzE
M2 g 38 ¢
312 . o, NE=IOSPSE
AT HH| =
22 HE)
313 UIEPY UIERN
ot AR ofAE
A5 ——
314 sy dsayd
odo
J12Hs FE
3ot 3 M3
(R e 23
Qlmap ),
7| B Hxsd/
315 7|Het AXEEY
o JlE SHHOIRE
2tAE(PLA),
UIEPY
SEAN L&,

2547 2
EAESY

=

e2 NEE 7t HXHE,

MRYHLNIE oot
S0[49] OfL{XISANAH DY
OLRRT NAHS Zatst
e, o U JtAZF-

OILARISHH A, OI4X| ot AE,
OILA =, &8, g9, dA1, 84,

dofeiE, Avt 2H, XHEHE,

HUSHLAL, 7IAHAEX], 4 HA
HEHZ, =8 HH, ¢+,

BiE2[2 A, BOHUX|, NHH HH

RN AR (NI 0L R 5t0]
SRlCAAR)BE J|2Y
SH HEHAD HH Y

2Y Y50, 22Y BE0, =8
35, 92 U2y, I3 51,
SAUS, ATHEY, 2K

ROt A 7g 52
Zefols 7l

MEHa, o1Ze, D, £2, NAS,
HIO|QZRIAE, OUX| AXY,
HAEAR, B4, BA, EYRIHA,
BANE, HAZ, O[MSEA K,
BABTL EYRTIS, HAKZ,

o
FE2, HarX|, H2iRE

B SPRFAL

Ministr of Science and ICT

232 - @



20189 7127|& ERMA ME STIHHEAY Xt JlEN

El 3 20204 10
o3 ol My
U A IRYISYHEN/FRSHTY KA SMIISHE(GTO)

MEA B7 EAZ 173(ER2 371) HAMAHO 175

ol iH X 072
gl PEr =X 23

MOl 2OAIY0| QU= FR OfHZ HHFAIZ| HIEUCH

lﬂlﬂl

T WE ek OME, B3, XS Q0i0), 0j2%, 0j18






