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=2 AF7) ST AU A3} gt

1 S 4F7] §F

7} 2 FAO 2 E7138A 4

O 201339 8E 313 K3l &S Hold XE/AXS7E 2419 Ao o}
£ 399 HEAZ 20209 595 A E vh, 20213 59 12855 7S

O FAO Food Price Index W&l o] : 1234 (131) — 1162(141) —
100.7¢151) — 849(161) — 97.7¢17.1) — 968(181) — 933(19.1)
— 1025(20.1) — 91.1('20.5) — 128.5('21.5)

O 3 - 3ol AeE '21d 12988 F5 : 133.7(21.12) — 159.7(22.3)

O Z2J 20229 3€, 15972 H14S 7123 o)F 62y BFFo=w sl
671¥ A% 3= 2 : 159.7(223) — 140.6(227) — 136.3("2.9)

J8 1. FAO 4714 X|5= (2014-16=100.0) : 2019.1~2022.9

2000 |

180.0 |

160.0
1200

100.0
80.0

&0.0

At&: FAO ZHOIX|

O Hzo AFAAAS sete IFd FEAA 44T M4 Gl 9%

— 1785(21.12) — 251.8(22.3) — 211.8(22.6) — 152.6(22.9)
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A2 FAO 24 0|X]|

L. FAO JE7HA S

O 8 - £33 AR 229 1958 F5 : 140.6(22.1) — 173.5(22.5)

O Iy 2022'd 59 o] F 471 A% 34
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180.0

160.0

2022+
140.0
20214
120.0 -
- 20204

-
- — -
0ao e T p—

. H2e] 22 AF71% B AN AL Holo & 3

O

A7 AEA 719 G2 X)) (geopolitical) ol4rol OJF Ro=
I%E 1 9PET A&Al Td 30] 47 Y.

2 21 e] AS 2y AEEew Qg FEW v F Aeloln
£3) 02 de HAlcke] SaTolt Aol wE 2
1019t

iR
A
B
N
rL
N
i
ol
ojf
i)
flo
N
o
o
L)
AU
);
|
=)
M
o
L
e
4>
%
o

=3 A 202 ANBAGE(E8] FE)ol=E =
AT AEE SIE TRl AR AP M=l AFTey Ast



1. MA = =8

(2013/14~2022/23)

AT = 2= T [ J12AE | +8 gl

(H5HE) | (RHE) | (AwE) | (nE) | (49E) | A3 (%)
2013/14 2,557.3 3,149.5 2,450.3 362.5 671.3 26.7
2014/15 2,608.0 3,279.3 2,508.0 375.9 768.9 30.1
2015/16 2,584.4 3,353.3 2,552.9 392.9 790.6 30.0
2016/17 2,665.0 3,455.6 2,630.1 406.8 824.3 31.0
2017/18 2,693.8 3,518.1 2,659.1 423.0 856.8 319
2018/19 2,644.3 3,501.1 2,686.1 411.3 831.8 30.7
2019/20 2,713.8 3,545.6 2,709.4 4394 827.2 30.0
2020/21 27777 3,605.0 2,759.2 480.0 836.6 299
2021/22 2,815.1 3,651.7 2,797.0 478.7 861.9 31.0
2022/23 2,768.4 3,630.3 2,783.7 467.2 847.8 29.7
1) 2220l= 7| =MD =&
2) =2t 2Hlof J|EL 22, BXNE S

XFZ: Cereal supply and demand data, FAO =H|0|X]|

> -

= 45E

o A Qe 23] gl 9.

O 224 Adge] wg

FUAA 70 = 8%

O HIZ(FE NPK) "= 54—%
AT v sEshe FAE B

— HIE7HAAS
3¢ B1S 7153

2000~10d2 10022 AH4)

O H]
A

rx

ox fr
N

3]

A=

2008~09

= 2020 2€ 76904 2021 9€¥€ 131E A<,
olg) Hi FIojtU(Mlm

< X3, ¥ FaT 1 AFAe) A2 JhsAe] 2] WE]

2T wEL N AT ARG oje FYRE
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a7 4. AE 2 6RO AR

Real prices for food and fertilizer
Index based on constant USD prices. Base 100 = Average 2000-2020

— Fertilizers — Grains

300
Russian invasion —
250 . .
2011 food price crisis
China starts export restrictigns _5 231
on fertilizers
200
150 151
100 /‘\
2008 food
price crisis
50
European natural gas price reached a
five-year lowest level
0]
Jan '06 Jan ‘08 Jan 10 Jan 12 Jan’14 Jan ‘16 Jan ‘18 Jan 20 Jan ‘22

Chart: David Laborde - Source: World Bank, U.S.Bureau of Labor Statistics

O3 5. H|RO| F2 =FEI AMTEF

Global markets of fertilizers in 2019

Market shares of main exporters and total amount of traded nutrients in metric tons.

B Russian Federation
B china
B Qatar

Saudi Arabia Total: s Total

Belarus 62% 46.5 ~ & 18%
B canada

Germany
Il Morocco
= g?r']t:rd Staesof America Nitrogenous Phosphate Potash

Global production of N is estimated at 123 mio MT, of P205 44 mio MT, and of K20 44 mio MT.
Chart: David Laborde - Source: FAOSTAT

b g5 HEE TH BY IF 5 SATAA WA FFY TRIE BYL
Fojo}
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O FAFEZIA (RS At 1000 F9] sAE HEFa 2000 o] ZHE
A7) AR AL JTa & F5 Uth

— 20083} 2011, 183l ol V)= F=U149 Ar] ATl yEr
W Aoz 15 gHA Yelgdd A fr)e= onrt gE JsAdol 9l
A8, "fro Ao 29 Y} 087, AR F GSnJ 3005, 2022).

8 6. =X S AEJHH #HE F0[(1960H 0[F)

o
B
1=

o= CHE A (S5) Che & (=) Che A (CHS)

200.0
180.0
160.0
140.0
120.0
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§ 100.0
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20.0

0.0

et
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110
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020t
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€967
9961
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1867
86T
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€667
9661
6661
200¢
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800C

F: 0|2 2H|XEVIX|$Z C|Z20|ESt £ 1977-79HE 7|Z22 X435}
AZ2: HistoricalChart|MacroTrends,

O 53] JME=e] /7 B AFra I7KSS FE)7t AdEHs Wi V)E
Rs oe AAQ BATH wAUe FF gl Akadlew e
& 7hs8ol Eob mAIRETIAC] BVIH R e Ao = 7tk

O =& ol¢t W2 GMOs} AssH(UAES) 5= T a7t 71wst
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b ZA IBSIH JE HAY 3] U 3
e a7t A& o2 o)Fo)d Ba

< EUHF, A% 4% A%



Mg s8EE0E 15

2. AR el

7k $uet e 9%
O 94 739 g Ao 9% 2A Y3k
O 2gobne] Buel He AU AFFIL 7] Bl ol F=E 4l
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p—}
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229 & Atk AF F24)

O 590l Aoz &S & ol9) 8D nE 7149 F502 FHFNE
At 7ke) A o) oy

O
et

=238 FY=71A4(2015=100)
— S50 20109 7€ 109.2004 Asskr] A2k 2022 5€E 21445 T]E
*110.1('20.1) — 120.7('20.9) — 163.5(21.7) — 214.4('22.6) — 210.9('22.9)

— 2010 7€ 991904 Zs3t] AlEFE 2022 59 209.1E V=

7(21.1) — 1168(21.7) — 219.9(22.1) — 339.1('22.6) — 369.4(22.9)



B S 20[(2015=100)

250
200
150

50

60/220C

90/220C

L0/¢zoe

L0/1zoe

L0/1z0e

£0/020¢

10/020¢

Tod

2ixfe| 27Xl M-S £0[(2015=100)

400
350
300
250
200

60/220C

90/220C

L0/¢zoe

L0/1zoe

L0/1z0e

£0/020¢

10/020¢

Tod



Mg s8EEOE 17

U 2R s} ek

1) AEIE AFE ALY A

P
955, 7

O Fold AXEHE AT o g,
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7F dgsit ol=

=

O ¥ AFEES

S5 AFES 10%2 %ol7] sINE

N AufEA 209 has

10% =

See} A

Folgid dA vl=3} Fub AfulE A 9]
849t 6,000ha”} E 83t} (F 2,

)
st

% 3).

ok 207} 3,700ha
doj ik,

= el 7h7he

¥ 2. ZEXZE 10%2 =0]7| ¢ldll st F7} MujHy
- ~201d _ -
e | 2BBTEEN o o] anen |+ waws
= v AE o
(b %) (RE) % (kg/10a)  (ha)
i} 5,187 0.6 321 373 86,060
ST 15,315 0.7 1,090 535 203,726
= 54,728 6.8 43 168 25,740
Z =7 MARES T517| QEF AHIT R DE MAZE Ch XIZ282 DE 2018~20d EIXIE AR
A2 SERMAZEA 2021, LEAIE 2021
¥ 3. BR|HAD} ZE2EH e HE
T 74 A A=A H A 4 aF Bla=y &} I
F W3
( 2 ha) 1,504 732 200 32 25 18 147
190 ©4
= 87.2 42.5 114 1.9 1.3 1.1 8.9
(%)
ZF:2019-214 "©H
Az SAE, SYMLASA
O A3 Mz, Y 5o YL @ FFAA FASEAN FEAFES Fole
A& ul$- olgth. 1 ARyl Ao FEAFE YL A oF Bt
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2) WY FUE FFY BYWL 38

O 87} E82 3t 4 FUH(food security)T 2B|AY] HA3E A=
Z0] H oo} Jiry,

O AR 2uA} Psk= tket HAGE AR 1A 22 5
e AEE A wRle] ks A7)e Aol

O o1& 95 TQHT 94 W] 22 F8 FU4EY Pao] J27 571
2 2HIA7L Aske WS BAE & glojok Ak

O 2004Y Sof BE, H, Aae] AANAcl ArSrHE FAAY A4
= 5oy, Ao e ZE] AuEae E3 UtHE 5).

~

=

— oz sld e s QT WA FF AWATL dsie SHE
S (S B9, 99 139} A4 vks, A AN E ARA FEjE]

oy Hd dAE RETH

¥ 5. MujHy, FAHY, HZHH FZ (2000~2021)

£kl ha
- Al _
72| #e | oAe | mF v | LY ARA | ARA
1/
200; _ng 165,043 275,663 72437 38,404 101,719 44,639 10,074
O 1=
2019~21d

w7 147,163 | 200,146 32,054 25,020 81,387 64,122 122,619
O 1o

=4 A17,880 | A75517 | A40,383 | A13,384 | 220,332 | 19483 112,546

S22 X 7|58 Ao SAHHo|M HMelE HHES ofo|sin{, 20004 0|%2| +X

O slo] 4HIAY} Yakes BAES AN A4 BFE F A A, 1
o) Azeire] @4lo] 3 HRE 2L dlof shf?

0 A, el A —’F‘%‘Jr



=

S

| {ICk

To]
1

T

<)

| & <4

go

=X

o

4o Aoz A

olol 714

sl
b B |

H]ek

T

T

Q-

PN
T

(o]

.

T

Aot

=
T

5} 5]

o

-

OLL%

O

Eﬁ % g 4 i o N W T N TR TR TN
it . Ak ) )
@ Hs o 1O mﬁ - ﬂﬂ Wmmﬁ mﬁww ﬁzl_.
5P SEE R o N i - & = W=
ol 1 ol o) 5! o o X =/ o ™ B on_.,A|
E R & W < 1L o s b WX
TS Jo 2 SRR o of TS g =
wT DR < 15 T Fadi b Jx
o = [= ay %0 Ho ol c ~ " o M wﬁa B W < i1
= 5 U R > H ®R T < W A B o g oo
% gy o =% H o A o B 25 % A do 3"
Tun P S T op AE S T o mR
s XX & ne ﬂﬂ i o U WAE%% o B =
T 9 s T T 2% Pw g gfH0 gET o,
~ew U 7 A 5 X = N AT - o xy 3
ﬂmyo o, " E SIS 2o T L_th% ﬁz,ow_c ao.m_.m
il - op M M_u wo» 2o iz Fhw R pwy MR
T A B S Xt x .8 0=
o TE T S <" Ho o R~ oo =
Py Bg g ey BB PLw xp® ¥L
RS Tw T 2 W e o N T
bl . S iy ) A — oy O =
gy o ¢ T . ~ wWoRE R o X o aJy B —~ N
L s oH Rw oy B R el ey OB
& o mﬁ_ T N % T Ny X o P o
T T & o o Fo — ‘ml s o = N = o — qof C,._ 1 %_I
— H._ S ~ __o_._ X o = 0 z.:l ~ C,._ ~
D=l R T S F i Q- me W_. oo % x iy T X gy
T8 By FThLT L =R A T o Ahl Xy
P Hog o = & i %o =T I o W E IR
Ry ogN ox2d 25 2 TAY T oMo e
GZE2F T T8 x Bhk Ty vad pxpd ~dw T W
P ~ ) 0 ~
Wog BT _.ﬂmrr W Ty WP wOogd daw T o
FREY ®% TN TR O®ET TR N T om T T o
=NT R BPAT TY g TRET OZEANAT moh TH
* O @) @) O @) | @) @)



MY sEEE0E 21

7}

=
T

F ZshiA 1

A% Hl&

e
B

file)
o

o

o

ﬂo
!
o .
iy ()
a
J)
3

Joo

4

file)

N

)

wm

0
A

o

sy,

B,

%

=
=

= wia o s Tzt WA

<k, , 2019).

Al =

o A7
Eiy

B AT GS&J AR, 2022).

FoAlo} o ey

27} Ik (e, 7o}

paKe)
Zl

3

T HE

o o=l 3

)
=

Z

— AFE O el ¥ Al

B a4o)

T el gl kg 9i710) et g

3|

Aol ¥ A4

4



<EEU&>

g 1
B CIcay 3
T U ! o 7
» =59 oE 3
oF < F Lﬁ = L) 5
3o E__ﬂw 17.%_ = X X % R
© o 7o g & Ho EUS MoH R P i R
w0 o W XX T T s X wE
T o [0 . =0 e A X ro T —
o Jo off A i) Bl Sy n
B L N ) 2 P R o X T T oy O T x
T g o X o bl < ® K _ . » o 0
2 o R = AN TN oF Hr X T U
o 4 o W T= v X B o, Mo =
of L — 7A_,_H o "y .a_.1r_o m_m,n@
I W W X gl o S 2 T~
I I % H % o z TP v % TR W
X0 0 L 7 i w:n o o NOw N N oy . o
X R Y = E; - %
XN E = W "y R =T L% o U
E - Xy " wE X . ~ L
o ) B R o = X oo o o o D M N
p ) T —
\_Wﬂ\ oo Wrﬂ oF E._ " HM m__-a ﬂﬁ oF M) ~ %Tn N i W Ho
FE 2 BT eE LE oz XX 2% wo
/ <0 =+ f— g =5 AL !
S a5 T o Ny W w2 B %
o 7o Jo < 9 <) P %n ) Hr M o B ol - .%
gy 0 ‘EI ﬁl < _zrn A KE % < JIJ { m O_E
F < T _.EMHZ E ) g <k m_ouge o 100 W
T e Wy s m T Zxy ®Y = & im
T T W it G Mow g ol %o
=N R ﬂaumw o Fqlmu ol - e ;u@% A=
o BT R 2% TR Sr 5% EEs % #3
X oL TTE ©E W T T NRE @ % T5 b Bz
ﬂﬁow@aﬁ_ﬂ. HoX %9 N WLL% 2 B o ke n- ol
oy i i N .WL\,IAJFIr Tor Jlo._._mO io.ﬂulu X o/o_.E o~ E.Mu_l,w.,_ = :;27
Ho Ho E vy g = W L X T8 X o 1o ps ~ of
H Ho W_ ! wra z S N K o -~ X0 o blo o) ol 4 Ho
_ N et =T < Wﬁ ~ do = T E = OGS o =y
| = o T = oo KA T X T
_ o o 5.0 Py MTrM My O_E o_._u ‘mo _.EE &o o ,W o) % 5
_ _ o OT EE ‘Nﬂ ‘N_l ,.m.% =T L@_l ﬁTl ﬁu,._ _\/ HT_
o | N & oF o RO
| | ;OL _EH 0
o |



MY sEEZ0E 23

H

733t

olo

ok 7] of

o
=

]

oAk AxlElojor & Fg

O
-

(¢}

}6]'

Bl tiB] U2

He=

oy
o)
=

o]

]

— ue

)|z B!

X
B

R

ol

23} WAsslo] 91X

il
0

iof-

— &3] o]lg9 gyt "ot 96 o

B\l

o
4

H, 59} Ao AEE A

B

wp
Ho



~

_]:yl

R

mwo

<

-
Hin

Ho
@)

w7} olgm e A7} olel e

o

A
B

—

0
,mo
0
A

;Oﬁ

B!

= 7H40] of-g A

Aoll= ofbF- EA7}

o A 91717k Ade 2

s 527t

&

s

o
5

FA B =R

— A
v

o
S

H
— =

o ol L3ith

L
T

™
=a

;g-

s

REER ALY

HHol gttty 5

=
-

Zwlo] W}

ok g

|

o| AR+

o

O

A

O GS&J ©

Wesh= Y9

A

A 1Y

S

R .
=

— HEHEA A v} WSl ol AR} Aol T

)1,

x7]

AR ARITEA B AL

o] FUAA H.

Mo

R
H
=2 71

in B
N o

_
o



Hd sdHEZOMY 25

< . W |
3T . M Lmﬁ < noﬂm
£ || ER X° | mf | 2B | T i |3
3 a$%$¢%$¢%ﬂ1@@%Lw%$@%
® |2 @ Sl AL AL ARGl AR
K o | | k| 2o | B al7) M- Ho oy | — ~ | T i
T T VN E N BT oo BT A
) <] A,__.,_._oI,MoT:,_._o,mu HTHC SR A A = KR
ﬂﬂ.ﬂﬁw < m%ﬁ@%%%%%w%ﬁM%%%_ﬂw
|l | %O 0 o | — N Jy
SSE S ERER AR
NIk Ho 7 ¥ 3 & Jol o Jo /7
0
il K foo |8 gy
|7 ||| 2 i
OTmﬂM
%aﬂ%ro
1:._001_1
\_QLLVO G\
=% T
oM |
© N | o
| W 3|5 | B o | =
& o kA=
Bl s | Mo | = o} =) | 4 ;
. @%%M%%h@%%,@o%www@__om@ﬂaﬁ
M o |oF RO ﬁ11ﬂlomﬁnnL
2 FXEITETRES

O 7Hs

3. A2z FAREEZ

g

i AR it

:I?L
QJ
2}
_ZI"
A 2}
O &4z







A2} “FREE vl YEAS
2022. 12 8(3h

dat SHI2 24 ot

A& (GS&J Institute A|Uo] 0] F-H| AE)

L &z 25 o £°]9

2. 2%k A Ak A71H s B FF
3. ¥ L N34 73

4. O 2. 71399 &5 27] ds TA

5 BARA ¢t






MY sEEZ0E 29

Ak A< A4 ot

1 2% A5 oy £0]9]

O <3 &z A Ad & 315

O Zhd & o]F & 7}Ao] FEAE Kol & 9dolv Zhd FERTE 25% @
U 10¥€ Al 7= ZPAET 15% @A A== 5 AME Ay sk
Z5 7153k

O %71AAI} 2R MBI AA K= HFo] oji sAHERT 2 & 71 Aol
1 Afo] 20% olabolu} fetais A 2ol ARz UrEhdAl sl o

O AR 23 Aol FaBe 2UY AR dsta 3714 s
7] gls) FEUIET 4% B olo] 45u EL ARAUSIIR st

(2022.10.4)

O =3 TUFAFNEFARNYS = HEoNTE T2 WF & Fa F
S 2dshs Foll gk AAEE oFslete W] ‘d=adEy dF
AR EX S 94 FTH(2022.10.20)

O 2000 o] H7|FoR WEIHAE Fie, AL sEFANeRR
&3 7HAe] 2hdEn 20%u shEtekgl ot FAlAd oA
TEOITHLE 1)



30 SAIE M AL QI3 XAYE 3Q St

— Agke] o] 5~7dg FVIE WHEste A& 2 & U7 A=
5~7'd0]7] wjiZoltt.

O AH7HA9 A74] stegile ZEA R 8 vt 39 4kt =27 o
Folth

— HT 30z & FAHES AT 1.8% ASIHoH, A 15% A
sFAt

— 78 Fae &5 S UE 7 4H Sie HAY tdstel] mE A
718 Ao, A F2o] YEI tinte] & AH|Ee 98 UgtHo Hor
Ald A=A},

— 1903 ZM]5H1970/20199): = 136.4/59.2kg, Y 95.1/53.0kg, vk
134.5/45.4kg

O7 1. MR &gt | SEIF FA

& (M /20ke)

65

60

55

50

45

40

35

30

25

20

L e
.
T
] ah
‘] )l ""“ﬂaf‘\
. C 4
T -
B — “”\ F‘; i
—1 1
| |
T ,73’":--7 iy ) |
1] SN e 3
%! \ P it [
ALY ] k 18 B Y E— !
“ - : ¥ ¥ L e = i \
. 1y b 2l i e = = \
N | — | —1\
[~

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22
--- %74 (2020=100) —HZ7tH

>

t=27tx|+2 ClZ2olEst A
LEX|74A =AY

7t42 4H olch.
s



O

O

O

Mg sEEEOE 31

2005'3 ©]F &zke| HEAH FF

Sl AEs) HAEH T FTEHEAL AL 2005 o) F 4k Agke] Sl
AT JTH2H 2.

E3] 2010~13 300 2-gro] 28% Asslal 2013~16'390 26% dFet & 201735
Bl oA Rbsshr] AlRsted 20200704 413%F 67% 4 HE st &3] S
A

HHAZ HEdste] WgAdo]l SFH I T

|
L
o
N
A
>
Y
29

i
ox,
olN
i
rlo
Anj
N
>,
B
ot
o0
r
=2
rlr
=
rL
=
Ry
3
&)}
R
ox
of»
ol
ol
e

40

35

30

25

20

15

10

-10

-15

-20

-25

-30

-35

O8 2. 87| & EHEY| dgtel A o] SEHE Fo|
— 2w s%E  ---©EIRId s

'93 '94 '95 '96 97 '98 '99 '00 'O1 '02 '03 ‘04 '05 '06 '07 08 '09 ‘10 ‘11 '12 '13 '14 '15 'l6 '17 'l8 '19 '20 21 ‘22

CSAE, E X7 E=AL

oS, (i)



O

20.0

15.0

10.0

5.0 1

0.0 -~

-5.0

-10.0

-15.0

-20.0

-25.0

=.
T

AR Zo] F5HE &SI 714 HELE F5
2005\ FHjAl = HA] o]F 7FAo] AlelA A wet AENF] HE
ol FZH B3] JA-ERZ 0] 18 Atelol| 93]y} HAYSIATHIE 3).

201193 2018 oll+= AARZo] 11.5%, 15.8%YF Aot 20094, 20104,
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3. A 1: AAE 233}

— 2005~20223¢] 18 F 1071del AIAEE ste=, 2 erld, Hdzt
37N, 2 11 del HAISFATHEE 1).

— A3 sfjol= AHaEEY] 2~13% 5 wiYsIR oW, 1% 66%S &7l miY
sk, 1= 7FA0] HAER] gAY 8]0 mdskR] & 3§ & A
Ao gxE= tA7|d 34%E viU3FI T

1. A & AFHR

ool ™ E
527) w7371 YA %
o o o A o A H]E(%)
2005 g3zt 144 144 2.9
2006 a2 0 -
2007 2t 0 -
2008 2 100 100 2.3
2009 2 340 226 566 11.6
2010 2+ 86 86 1.8
2011 Hdz -
2012 &%t -
2013 el -
2014 2 163 77 240 57
2015 2 200 157 357 8.4
2016 2t 299 0 299 6.9
2017 g3zt 370 0 370 8.8
2018 Hdz 0 -
2019 2t 0 -
2020 2t 0 -
2021 2t 450 450 12.8
2022 (A3) kil 370 370 9.5
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AL 12.7%} sk

— 201590 = 2 AEe AEAE siled eEvek B8] HEel Azt
91%, 12.5% 3lrstAtt.

— 20160 E A AFe AAE siieolE 8] VM-S 147%, 94
7] 7V48L 6.9%} slErstint
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HE HE 9
(HE) (HE) (%) PR o97) ©%

2009 (33 +538 566 105 -12.0 -12.7 -7.2

2015 (33 +357 357 100 9.1 -12.5 -4.5

2016 (32 +299 299 100 -14.7 -6.9 -8.1
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— 2015d7-E Alﬁﬂﬂ AT EEEA
2l sfell= 2] 7H4s e
gAA 714 Eﬂ%@% gishs 8%lo] HEg, Al
at5 EAAE ZdERste] anlAk Adde] 2 87}

— AR ofyEt 2 tiAl el theiM = HEL FFAAAE AlFst] AF
ool wet Aoz Auaze] 24E e e ek itk

* OJAZMAE 71E2] ¥ ARl i AL T AP THA| ZEo] AujEEA W A
o] asiglon® ofg A=e] Auf e Jidsk=s Aol Fasith

B3 9], THAE 4 % SpggENe] B oigh,, 59, 2020,
B8 9, A% A9 S A ARE ofPA sok WY, ANBF Gl

O dA: th FAES W= 3] 167 ZEo 7 st ol
— A AE 8 Yt AAEA 60% °)4S Hale= =8 5 167 FHE

¢ ww), AT k() @, i, B, nRANE ke 71,
OO]:HH—Ii—/ 0H§_‘EU", %WH/ d 7]H ‘—7‘?-1]]‘ }%E-E]

— BAZE/HA: W JHAGANE, B SE71E) 9] 90~100%
— HAE: A 7120 RAVZ/ART G AL 1Az 80~90%

— HAITIIE: BAZFIFEL] 50~60%(L ©lshs HAEA] ko), 3o AgAl
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— 100%/90%(HA71F7HE, BAE) Ao AF A7 dB+ 76609 £
(1% =9 39509 oz 7k =A FAHE.

— 90%/90%2] 73, 2,650 Y(IF =1 8008 ¥o= FHH.

E 6. T2 SXE J1HYHASHET ALY MY A2, wE BT
(2005~2019, HET)

BRAZE7HE %) RAE(%) | 100/90 | 100/85 | 100/80 | 90/90 90/85 90/80
=H 39 373 351 80 75 71
A3
71k 370 349 329 185 175 164
(109} )
A 765 722 680 265 250 235
WEAES0) 6.3 3.9
FE714 28353 03 0.3
N2 A5G 79 79

O A718% de A=st

O ™2 5o sHHe] dE 9 B4 f&% Zks
slgehs A4 7o A4St e
A BAR AR 2AE BYEe 5 97 1—41% a% F=ey
o Aulgh

=9 BArHd Ee Ad 7HEEG 10% o) A
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B2 AEE 95%9

EE2X (20214

E'ék
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96.4

3,614

94.0

-1.63

2.96

3,604
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|
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21.6

(kg/102)
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Z ha)
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6) RothC e = ZRAHE A5 2(Rothamsted Research)oll Al 1501 d0] d= A7) A-8A

A tlolH & ntgo® JdE w4 S EPo|tHhttps://www.rothamsted.ac.uk/models-a
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J8 1. U2 597|172 EY CO2&TY 7HAIEt AlO|E

RS BRI ahR A —

HROCOBNTRABIEIYAT

What's New

& TIEOCO,RINE %
fEECEHETEE I,
FHATIL, B EBOERE AT 24,
TEOCO BN EFHETEILAITEET,
PBIICO IR CO BN EBEHEL THETAM?
SRR + = >

- TIRRERE & HEKRRE

THEPD RFHIBIITDE. TO S REPOCOL BRI ECIBOmT. MENEE EOEFCIRII5ET .

XIZ: https://soilco2.rad.naro.go.jp/.

O E¥ HlolHE 7oz {2l 7lae<S o] &sty] daAd=Fe e = 3
+ HAY ESA|E(digital soil map)E EE3t=F 3HTh

m
Ql',
E

o
o

O HAE EAEE EY |, &44s, A2 &%, #7I
=

A T o=
SR BaA Y EPH(EFRFY 7]

O ©4¥3-&8-A(Carbon Capture, Utilization and Storage, CCUS) &4
3} Yeto 2 ulo] 2 XBio-char) ¢] 8-S ZXEE JUch

O Hlo|SAE HH] iloA] o) 83tH EoF BESA BFA
E37h ek FAA A LS oRbstA 4] wWiEHE AT
o Hlal el £xr} ul- =gug od Mt §18 FFE 7Hssith

ol
N
ox
flo
=
2
ol
ol

i
= rr

* Hlo] @2f= Hpo] QUi 29k H(charcoal) ] IOl E FAHANEI 2L Hiolem s

ARt YdE Tk BAR $AAY BT BEFRG AN aHFIE

T35, Fgst ekshzt ok IPCCE 2019 70 IPCC 7hel =2l oflA] 350TC

o == Hlo|uj2E THESA T AP ER] HRolAE sEA Bl F4

st gax(gade)rlez JAstal 7St A3 AR oA 53

X314, IPCC, 2019).

7) AR EFAEE o83 EY frigs @%k% &3t A7 ha@ 46F, Ut HA E

T AR FL 42MLO = *P@ﬂﬁiﬁ‘r(w 9]. 2020. p.27).



O &ZAol nlolexa BQ-s &Aslslr] flsiAe mlEAHAL dAst 57t
Z=0l0] FZE 5 | YA 4 71dF AA

Al W]k plE ST s)

e op0d Frh ezt lER Y Hlol 23] HAA ALge] ulE e A
9tk B mholU s Z2AEQl FH]X)(Cool Vege)H 3]
5 Aol ol oluskiin 2 5711S AlE A

O ANdge] BEolAN 2ntedst dAT duiA AL B3 olusiets WSS
o= @,

O AAY %7}t A AGu|oA W7} 30~40% S Z}Z] OLL N, 34
dA59] Ao A 247127 HiEE AL Tk Al BEOA g4
TH AP H3l 7ol 8rE B & %EJ*ﬂﬂ T Ot 9
Uz A7|es Aestd Agiesd AdEs gEiEE dlof gth)

— YA AeEe 59 2FHY-EYE Aols-4E Iy A6
d 3R B2Ed AFsNARR] 52 o] &3 odUAI- ek 7]7]o] & T,
GHEAE & B4l & & AAE 83 249 H2A i 7]
=, TN & A A=Y A AAHRE A HEE B odURA ek
o] 253 Ve 5 O 7197l 7€)l HeH At Edrieddsst

& w7148 L7k A
A Pre FAHES slof Bk

— A B 54 ned LFH) eve, AREAE, 9 BF
U, AZuAS S A8 2Pt A1 BPIe] 40~60%S
AU 5 Yol I oA ool stk

51"’41 H_L ATk Adste G }O]JJ]‘— gl"s} FHEEY
x| F8&EY FA4 ?‘HHH"]Q% af %
I JTHRIT =B g2~ 2021).

9) TYFEL 247IAE 3 w9 ASshedl SR Soi7ke HIER] HAEEHIE
(marginal abatement cost)= A%t A3 F7&o] 7HF HIEAEAZHQ] TeE YET T
o2 HRLAE XIS EFE, FutR A AEH ZAE A, JZHEAME, ) 59
TOR ,\qu o FZo] AUAEZ 7ol Fag v EAAA Aeik V|EE YERHTHAR T
A4S ol8l|Zl. 2016. pp.54-57).
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— AT ETAE ARAA WANHNN BAG o|usfeaE TS A
Adel] AMlsty, BAlE e 24 AREstH, EHEA|= =
ol sl HRYARDS FR5A QU1 12>

% 12. ADEE-HEMX| WHA[AH g 4ot
| SOFC 97 BEtAl2Y
SOFC 429
—Ek SOFC WHAY
@ - o--» DMHEEARHX o2 HHAAH s
NG (SOFC)
10ke [ o2 |
EJI‘ - e
0g 488 B0
._..._.-f;;: oy AliEn ﬁ!,—i-’ﬂ_ﬂ' SECRY x’“'
soFCR U Uy ook Bl
" WOFCA TR E e
537 quz DY soicug
(TTES or BTES) ' i B Bouce]
| SORCMTNS WBINAY il .

Az S=S0lEZAL Fetd ARTX|-AL 0 88t H|=HA REINEE EEXtZ. 2021, 3. 26.

 ARAALA(FLEH) S ASHATIAING A F45 FEF54Y A= dx
glo] Fasl 4kad] spshikes Tl A7|eh Ao Tl Aakshe M9 A
2ot} ARHAEH L TE AR tivl BHD7PE =0t B &

aME 7ENEE 53 /HA%AY Srot dasit

10) ALE ALY d oAdx] H7d 7]zl dsAe 23159 FH7E TEAIER]
FALRS] Ato]Eof & AA|E] Qltkhttps://www.nongsaro.go.kr/portal/ps/psv/psvr/psvre/c
urationDtl.ps?menuld=PS03352&srch CurationNo=1147&totalSearchYn=Y).

11) 20199 12€ A78E 4 AHEA (SR, Kt AF9F) e 2uEF-ARAA AAANG S
FRa ok A FEEEL 20199 6€ FEXSTAT FHATFEE AR 87
& TMEES 9% MOU € Adsta 2~rtEgy} A AsAx] BAAGES B8 As5%A
A o B EE FAES e U fElde] WodiA|zgle) g3 24 A HErte
MR vlg A7 &5 Fud 7ot ti7FE REC(RIAA A o F T ASME &
Backs RS FXIeta ITETAAA. R E FAAEHA bRt 2021, 4.

T

30( http:/ /www.h2news.kr/news/ article.html ?no=8950).
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2dS Fska k1Y) ARHA &N D= WG

O AE]H & (sector coupling)9] FHFE &&

— AEAZELS AR dAdEE - B (Power-to-Heat), -5
(Power-to-Mobility), '#Z-=2x(Power-to-Hydrogen) & E&2<l A =
AAE F5h= 7e= 9

s AH7AE"E S ¢
e A2 23 AREs AAAANUAE FAROkIA AR
2TH A AAYANAA Ao F 7 2AE &

@ A A - ZURE
O Z9RpIAE W HEFe 52U 5 & AR T 7%z A
Ay gee BAIRT,

O MRS 83 U daE vg 45 Wtes s34 JEd s=wF
g olgatE Were AET Fav) vk 13>,

12) = 2021d 7€ RBRKPS, W ek, ARAREEE, ofolHeuA 3 ‘U
bt ABHA BRAR FENLE A MOUE Aldstal, FaA8idAd 2rtegS 3

523 AAIED ZZol BRAE hskal JATHEEERA (2ntERY] FAAEHA] HEg
AAAEE A= o BEAE. 2021. 7. 22).
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At&: CSIRO. Future Feed 2021 https: //www csiro.au/en/research/animals/livestock/futurefeed.

ke
o

=
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A
2

FoAME= =7 LT H}‘:}J_F/]EJ] FEES S0 Foisky vg AT
45~68% A= g At ATAITE o] FoiA 1) wintareE ks A% O
G 243 T sl HALE(Seaweed Super Feed)d] 7g-g3lol| vixtE 7lslal

Thhttps:/ /www.future-feed.com/). HE7He2 sl|&F witkarg]Edd o9& A&
Sloz AgkHA Al AAAL] GEo] IHed Aom By JTHEFY

CSIRO, 2014 A7+2%, = 2] LY oltj(UCD) AT-2H.

O ZS5of wgk ML Zol7] $Js) WEsle] ) AR (ol amHlo] )3l Tx
Hlo] 2Bl S Bgahe Wkl thd FAH FEATe AT Welo] Wasi)

— wANET FHshs AlAlE Y2272 A T (Global Research Alliance on
Agricultural Greenhouse Gases, GRA)2 —-nr/‘H‘i*Ok 247k Wl EAE A
s7] ffell 4 WA Z=uHlo] QB e AVeS /‘19—35}3}7] Az g4l
AR AFE Tt Ut T2 GRAC 7Yt oeERE FAHEoF 24
7k = ATl A5 Fofshal |Esie W

[-40
rulo
Fd
=
ol
o
bl
d
%
o
9
et
ui

* FAAE SExde] ZHEAE S92 vE slEges Y F As ZEHe|LH
2?1 FH2HKowbucha)E 7H&ste] -&3toll BkAlE 7etal Atk (EEX8H, PAG
ATy A F4F7 "4 IA AEZAY, 2021. 5. 25).

O W& wiEe] J & ':1‘%3]'—' 3 JI2ERE AYsEln Als 58S
MATH= 59 A2 7= 71&S 7usith

13) vl= Agjzyoltiel 53 AY2Frie] A7 &F At Fodd As= FHe sz
(Asparagopsis taxiformis)g 99| Atgol 025 v 05%€ H53sHH 147952t we Hﬂg 3
o] Zz} 45%, 68% A=A ArFEEE MAEATE dTAAE EESATE Roque BV, et al.
(2021) Red seaweed (Asparagopsis taxiformis) supplementation reduces enteric methane by over 80
percent in beef steers. PLoS ONE 16(3): €0247820. https://doi.org/10.1371/journal.pone.0247820.
Mar 17, 2021.
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$4ERE] AY
2025 15071 =
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e FHs)

Fozd £ 32 9L 2 20201 917 AEARR A o) A
g Aot 20500l BE AAX A A AY FeF

£

IPCCRO18) = FAIEREL] 47k 7153} fesle] AH|RlEo] Aeka Adog
HERI=SE Aefshe 2215 ABaL i (Henderson, B, C Frezal and E. Flynn. 2020).

=1
AAZF A ==ska Slok = vidd el 208097k 54 28718 50%
Zo]7] Q8] &2 Wdnlol gk RUEE, AFFFANA S»E 2d7] = &
AlAer A W, eBAIE A A WA e Alvlese SRSk it

7

™

(Timmermans. 2021).
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Al aRls 2030 A AA 57 AR 30%E AFASkL, 20403 ol=
60% old= 2AS 7€ SFAE TRE dold oz AW A
s

1A 202D). thAlS 42 o] tind AEd )< nledo] Qi)

vl mlARE isto] wlEEw|EL] A4k Whae] wE Y] o Hd3ggrt
LCA) A3 mlEEMATE 7]E9 Har] ARG 247k vlEdF 90%, oudX]
a2RlF 46%E Aon, &2 9%, H2 93% Al ol&st= Aoz E4FHAT
(Heller, Martin C. and Gregory A. Keoleian. 2018).

AEQAC ©aFY 2AS 7192 B8] 99 ESG AGH 22 A
A9 BES

EYstal FAEES sfof gtk

27 - AH81E M9 - ERAYESGS 7o Mol ofd AES 93 B4
a2 AL gl AFWAE AT A SAol B ESG 49
Bk FYst] WAL 18k, FF ABEE TPAlo) IS sof ek,

= $73(Environment), A& 2<(Social), A|¥i+=Z(Governance)?] <Atz %+

OJ H-AA 71 A&7Fse dHes 9% HAFEQ] 84AE ou|dith
HYE 98 AR ehdbe] ZeiA L ok §He AL, AL

AR o2 s 719 o5 WA ESG ARE BAGES

o, 2yl AE 203097k BE Ay g 7ol sl ESG ¥4

o Fglsh= AFo] E90E dA oA Y. 202D).
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— EAY FASAEEY VA AP AYIAZ AV o] Hhg
Aotk B3 SYNUCIE AN, nHeSw, FEF B), 4F 24 52
3 AYIIA BF 5 5E REI00 o] o] Foi =2 sjof @,

* RE100(Renewable Energy 100)2 AH8sh= A9 100%E A=A dgo=
xg= X}%ﬂo] AHRlE o). “FYEE REI0 2 vh=ollA ARgsh= 7598
A9 ARFS Aetar, 100 Agdte AdUAE ikt Alde gt

O T4 -$&5E vlolovxet REAAS HUZ &8st Hloleujx AF
oy dUAE &3 ks FF FISEF Fof dr
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A9, 2021, “ESG €% H 78 AW BHFA” 'NARS JIZTF 2, A5Z. 3 U
ZARA. 2021. 9.

T3] A, 2021, 20203 A A= AL K[ £ - FHEMFA ST .
AR F%. 2021, 2020 =7} A7k ZFEEFENDC) Ak
TAFA 5. 2022. SAFTH ALY FRH

71747, 2021, “71%-917] -2 {3k AIZE Gt @A &UrE” TREAS | 2021. 8. 8.

ARZY. 2021/ A @id 2F Edset AARE: FTHAZE o AEE v T
Trade Focus; . 20213 16%.

A 202 5P daTE A A ABEAS frlsd” 2022 F=RT1EY
3] FAStEs). dEAsY. frledd a9 olFZwr], . d=R71EdEI.
pp-1-23.

784 Asht. 2008, TEHEE S FAHRE | SEeEAAA T

A4 2] 321 2014. "A&7VsT YA 2~H]
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put
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r2
n
DCL
!
fx
i_.

X
3
5

FARA ZATRE: i# ALt 2016, “F71EReY 247 Eas 715 HsEE R, A74d 3
<. pp-335-339.
2734, 2021, 7159719 22U Al Y52 =4 34 =y 1dw7EH Q-
TE BATHE Ad WY, d=FaAFAAsts] 2021 sHlEEE] wEAEA.
2021. 8.19~20. pp. 69-88.

23291789, 2001, ©AFY Yo 7P 3 A TARF, ARRE. GS&J SISEIRE
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IN MORE THAN 40 COUNTRIES

Saudi Arabia
Haiti (5), Egypt (3),
2%0 O, Mouriania 11 Sudan (1) vmizfn Y

Sudam (3} Toakia (1) Fayp (8001 .:h( (’h“'ﬂdg(sn
240 (40— Libya {1 S
Yemen (12} | Tunisia mnm =
710 ® = '.,?L\ér.ﬂ".;,'?
EEiE Mazambique (13
200 @ , 2

Indio (4) /

Somafi (5) : \

i el IV Tl
e %

108 L : 1 it 1
2004 2008 008 0
NOTES: Time dependence of FAD Food Price Index from January 2004 to May 2011. Red dotted verticel lines correspand 1o beginning dates of
“foed riots” and protests associated with the major recent unrest in Narth Africa and the Neor East. Ovorall death toll in parentheses. Price data
are FAQ Foud Price Index from 2004 1o 2011
SOURCE: Hmol from M. Logi, K.Z. Berfrand and 1. Sar-Yom. 2011 The food crives and political instability in North Africa and the Middle East.
Cambridge, USA, New Eaglond Complex Systems Ins

xt=: FAO(2018)
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“Food security exists when
all people, at all times,

have physical, social and
economic access to sufficient,
safe and nutritious food that
meets their dietary needs and
food preferences for an active
and healthy life”

»
Availability

N Food Secun

’ "\ él!ﬂ’.*! ‘
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IE[ENES BETWEEN 702 AND 828 MILLION PEOPLE IN THE WORLD FACED HUNGER IN 2021. CONSIDERING
THE MIDDLE OF THE PROJECTED RANGE (768 MILLION), HUNGER AFFECTED 46 MILLION MORE PEOPLE IN
2021 COMPARED TO 2020, AND A TOTAL OF 150 MILLION MORE PEOPLE SINCE 2019, BEFORE THE

COVID-19 PANDEMIC

—
10 \- -

/

TE%

Dimension

(] 300
4 200
2 100
o T T T T T T T T T T T T T T T T T L]
2005 2006 007 2008 2009 2010 2011 20z 2013 2014 2015 2016 o7 2018 2019 2020 20217
e of , beft axis) —@— Number of undernourished (millions, right axis)
NOTES: * Projected values for 2021 are lllustrated by dotted lines. Shaded areas show lower and upper bounds of the estimated range.
SOURCE: FAD.
Global Food S ity Ind GFSI
<Global Foo ecurity Index, >
—_— |

Indicator

Availability 1)
Measures the sufficiency of the national food
supply, the risk of supply disruption, national

capacity to disseminate food and research
efforts to expand agricultural output.

Sufficiency of supply

Agricultural research and development

Access to agricultural technology, education and resources
Agricultural Infrastructure

Crop storage facilities

Road/Air, port, rail/Irrigation infrastructure etc.

Affordability @tz tju| 2we 712

Measures the ability of consumers to purchase

food, their vulnerability to price shocks and the
presence of programmes and policies to
support customers when shocks occur.

Change in average food costs

Proportion of population under global poverty line
Inequality-adjusted income index

Agricultural Import tariffs

Market access and agricultural financial services etc.

Quality and

Safety == 2 ormy)
Measures the variety and nutritional quality of
average diets, as well as the safety of food.

Dietary diversity, Nutritional standards, National nutrition
plan or strategy, Food safety, Access to drinking water etc.

Sustainability &
Adaptationxiz7ts4 2 5g=)
Assesses a country's exposure to the impacts
of climate change; its susceptibility to natural
resource risks; and how the country is adapting
to these risks.

Exposure, Temperature rise, Drought, Flooding, Sea level rise,
Water, Agricultural water risk (quantity, quality), Land, Land
degradation, Food import dependency, Disaster risk
management etc.

KEE: https://impact.economist.com/sustainability/project/food-security-index#igloba l-overview
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Global Overview
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2021 o= Y Global Food Security Index(GFSI)
Sustainability
Quality and g
T= Affordability | Availability o and S | 225
afety

Adaptation
ot= 76.8 71.5 71.5 585 70.2 39
2= 89.8 81.2 774 66.1 79.5 6
== 864 79.2 72.0 545 742 25

ALE: https://impacteconomistcom/sustainability/project/food-security-index
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SUDDEN FOOD PRICE SURGES HAVE TRIGGERED FOOD RIOTS AND PROTESTS

4), Sowdi Arsbio (1]

Haiti (5), Egypt (3), u—rx-un,' 1), ¥ (30041

50 murn-nuk Sommlia 151 muhn-mﬂ}

bt e, ngmlmd- gt 1..::'- mmm

- / 100004) . ==

i O =1 Tunisia (3004) —
" <3 skt
. = = f iy Mazambique 113)

India (41 f

Somalia (5) -

FOOD PRICE INDEX
]

J

- i . ; B E .
008 2006 008 0 12

NOTES: Time dependence of FAO Food Price Index from January 2004 o May 2011, Red detted veriical lnes cor 1a beginaing dutes of
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are FAQ Food Price Index from 2004 10 2011
SOURCE: Adapted from M. Lagi, K.Z. Bertrand and Y. Bar-Yom. 2011. The food crises and poltical instability in North Africa and the Middle Eost.
Cambridge, USA, New England Complex Systenss Institute
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AlREQ|7(7F 27+ B0l DX =

HEHRandom effect 2 E)

e =" 4 EXoA z P>z
Ol HE MEEF R -0.12029 0.03831 -3.14000 0.00200
log(1&7 GDP) 1.03276 0.08349 12.37000 0.00000
log(2&7 GDP) -0.02105 0.08553 -0.25000 0.80600
log(0|H A= MRS E) 0.03336 0.01856 1.860000 0.07200
log(=H S&27t3) -0.05183 0.04816 -1.08000 0.28200
log(Rl3=5) -0.00501 0.01232 -0.41000 0.68400
Abgh 0.34835 0.26464 1.32000 0.18800
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