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ABSTRACT

A Study on the Development of Agri-food Trade Model
Reflecting Climate Change

Background and Purpose

O Climate change has been a topic for discussion in the international
community for centuries. Agriculture is one of the most vulnerable
industries to negative impacts from unusual weather patterns, and
such effects are more severe in developing economies than advanced
nations (Tekce and Pinar, 2016). While the link between climate
change and trades gains attention, the Korean government actively
responds to climate change by establishing the 1st and 2nd basic plan

for coping with climate change in 2016 and 2019, respectively.

O The World Trade Organization (WTO) has multilateral discussions on
agricultural trade policies regarding climate change and agricultural
sustainability. Amid the trend, it is crucial to prepare a platform to
analyze climate change’s impacts on domestic farming and agro-food
trade. The platform will contribute to establishing systems or policies to
cope with climate change (the Korea Meteorological Administration,
2019). Accordingly, basic research on trade-climate change relations is
required for the government’s response to climate change in the short
term and the establishment of agro-food trade policies in the mid to long

term.

xi



O Against this backdrop, this research explored climate change’s impacts

on agricultural production and trade theoretically and analyzed how
climate change was reflected in the existing trade models. Based on
the analysis, we built a trade model reflecting climate change to apply
to domesticl agricultural sector in consideration of the model’s
accessibility and practicality. Using the model, we simulated impacts
on domestic agriculture for various world climate scenarios. Based on
the simulation results and the merits/ demerits of our model detected
through the modeling process, we intend to suggest tasks required for

developing a model linking climate change and trade in agriculture.

Research Methodology

O We applied two approaches to analyze climate change‘s effects on

xii

agriculture and agro-food trade: a partial equilibrium model and a

general equilibrium model including a gravity model.

In the partial equilibrium model for climate change adaption, we
regarded the impacts of changes in climate (temperature, precipitation,
etc.) or unusual climate (unusual high/ low temperature, flood,
draught, etc.) on crops through a production function as each country’s
production volume changes. We reflected the inputs to the
GEM-LOCS model and gained the outputs of new world prices. Then,
we estimated the changes in domestic production and trade by
reflecting the changes in world prices in the KREI-KASMO
model(Figure 1).



(Figure 1) Diagram of partial equilibrium analysis after reflecting climate change

Partial equilibrium

Climate
(Temperature,
precipitation, etc.)

Partial
equilibrium
(GEM-
LOCS)

Domestic

Productivity equilibrium
>

shock
Abnormal -Yield
climate
(Extreme high/low
temperature, flood,
draught, etc.)

Country GEM-LOCS
International
commodity prices

Production and trade
changes by
domestic commodity

Note: The squares refer to variables or outcomes, while the circles refer to processes or functions.

O

4 We

For the general equilibrium approach, we applied the equilibrium
model and the gravity model 4.

For the general equilibrium approach (GTAP model applied) for
climate change adaptation, we reflected long-term estimates of
productivity and macroeconomic variables from each country’s
climate change to the GTAP-E model to compute changes in each
country’s welfare (GDP) and production/ trade in agriculture, the food
industry, and other related sectors. The commodity group and the
region (country) group of the GTAP-E model were re-categorized for
analysis. In particular, inputs for Korea were reflected in a detailed
manner to predict production and trade changes.

As to the gravity model approach for the analysis of climate change
effects, we assumed, unlike the previous modeld, that climate or
unusual patterns would directly impact trade by country and by

commodity. In this analysis, we estimated climate change’s impacts on

applied the gravity model for the general equilibrium approach to estimate changes

in agriculture and agro—food trade following climate change.
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agro-product imports based on the basis gravity model. The model we
used is an extended version of the basic gravity model. The diagram of
general equilibrium analysis after reflecting climate change is shown

in Figure 2.

(Figure 2) Diagram of general equilibrium analysis after reflecting climate change

General equilibrium

Climate
(Temperature, |
precipitation, etc.)

Gravit Trade changes
Abl_'\ormal l\/lodexll Jéage gased on by country and
climate | roduct group product group

Extremely high/low
temperature, flood,
drought, etc.)

Climate change

relief policies [ | Productivity
(Carbon Trading) | shock

\Welfare changes
Production, by country,
[Trade and Emission
by
Countries
& GTAP industries

General
equilibrium
(GTAP)

arget commodit
and Country
Segmentation

Production &
Trade changes
by domestic
product groups

-Yield

Trade
liberalization

Non-agricultural

shock
(Global GDP, etc.)

Note: The squares refer to variables or outcomes, while the circles refer to processes or functions.

Key Findings

O The analysis of the impacts of climate shocks on Korea’s agro-food

Xiv

trade and domestic agricultural production used the partial equilibrium
model. We used five grains, including soybean, wheat, barley, rice,
and maize, to analyze unusual weather patterns’ effects on crop yields.
The outputs were reflected on in GEM-LOCS model and the
KREI-KASMO model for inspecting climate change’s influences on



Korea’s grain trade and domestic production by RCP scenario. As
climate change’s impacts on local farming have limitations in
reflecting on the KREI-KASMO model, we assumed domestic

agriculture received impacts derived from overseas agriculture.

O After simulating the models, we achieved results as follows. In the
RCP 4.5 scenario, the impact on agriculture from international grain
price changes due to climate change is expected to be KRW 178.5
billion(10-year cumulative) and KRW 17.8 billion(per year). It is
equivalent to 0.04% of the total sum of agricultural production. In the
RCP 6.0 scenario, the impact on agriculture from global grain price
changes due to climate change is predicted to be KRW 644.6
billion(10-year cumulative) and KRW 64.5 billion(per year). It is
equivalent to 0.13% of the total sum of domestic agricultural
production. Lastly, the RCP 8.5 scenario shows the negative impact of
KRW 498.6 billion(10-year cumulative) and KRW 49.9 billion per
year. It is equivalent to 0.10% of the total sum of domestic agricultural
production. The RCP 8.5’s impact is smaller than in the RCP 6.0
because the former’s temperature is higher than the latter. The higher
temperature lowers productivity, resulting in hikes in international

grain prices and reduced grain imports in Korea.

O As to the climate shocks’ impacts on Korea’s agro-food trade and
domestic agricultural production, we used the general equilibrium
model. The analysis included two aspects: productivity effects and

climate change policy effects.

XV



O First, the GTAP-based analysis of productivity effects from climate

xvi

change, unlike previous research, subdivided Korea’s statistical data
which are normally aggregated to OECD or Asian countries. In
particular, we tried to sub-categorize the agricultural factors (subject
crops) as possible as we could. The scenario to analyze productivity
effects due to climate change used past productivity data aggregated
from regions/ countries and future productivity estimates. By
simulating the scenario, we produced productivity change ratios.

We applied the crop productivity changes (estimates) following the
suggested climate changes to the GTAP-E model. According to our
simulation, changes in crop productivity from climate change are
estimated to reduced most nations’ GDP. As to gross import and
export projections, climate change effects displayed reverse import/

export outcomes to balance trade>.

Regarding the GTAP-based analysis of policy effects, we selected
responsive actions such as the Emissions Trading System (ETS) and
trade liberalization measures. We reflected them in the GTAP-E model
to see climate change’s impacts. For analysis, we prepared five
scenarios by adding the policy factor: the basic scenario, the
productivity change (shock) scenario, the productivity shock + ETS
market formation scenario, the productivity shock + trade liberalization
scenario, and the productivity shock + ETS market formation + trade

liberalization scenario.

5 Refer to pp. 91-105 for the detailed analysis results.



O Our simulations showed different results for regions and industries
following the scenarios. Accordingly, it is necessary to decide which
alternatives the government should focus on according to policy
purposes. Also, the government should set policy directions suitable

for regions and industry sectors®.

O The gravity-based analysis of import impacts targeted tropical fruits,
temperate fruits, and tangerines, susceptible to crop conversion due to
regional warming from climate change. Regarding the import
projections for tropical fruits following climate change, we considered
two assumptions: I) exporting countries’ climate factors and II)
exporting/ importing countries’ climate factors.

- First, when exporting countries’ climate factors were considered, the
import projections reduced with temperatures going up. The result
implied that the temperature rise in exporting countries would
negatively impact on Korea’s imports.

- When the climate factors of tropical fruit exporting countries and
Korea (importing country) are considered, the result was the opposite
of the first scenario discussed above. When the exporting countries’
temperatures went up, Korea’s imports decreased. However, when
Korea’s temperatures rose, its imports increased. Also, as the degree
of Korea’s import increase from rising temperatures was more

prominent than that of Korea’s import decrease from increasing

6 Refer to pp. 105-115 for the detailed analysis results.
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temperatures, it was expected that overall imports would increase with
temperatures going up.

The gravity model-based scenarios to predict tropical fruit imports
have limitations. First, as it is hard to estimate major explanatory
variables’ predictions, we applied the latest 3-year rolling averages or
the previous year’s data for most variables except GDP and production
volumes. Consequently, tropical fruits’ projections would possibly be
underestimated compared with existing import increases, indicating
that differences in climate change scenarios caused tropical fruits’
import projections. Also, depending on whether the estimation model
included the importing country (Korea)’s climate factors, different
scenarios could result in different outcomes. Therefore, It is important
to have a better understanding of the prerequisites in interpreting the

results of the forecast.

Summary and Future Tasks

O

xviii

This research (“The Study on Developing an Agro-food Trade Model
Reflecting Climate Change”) suggested essential tasks to develop a
model connecting climate change and trade for Korea’s agriculture. It
discussed the merits and demerits of the analysis models based on the
results and issues detected through the simulation process. Based on
our findings, we suggested ways for improvement to develop a model
connecting climate change and trade. First of all, to overcome the
challenges in the partial equilibrium approach, we suggested the

measure to improve as shown in Figure 3.



(Figure 3) Improved diagram for the partial equilibrium approach

Reflecting
domestic climate
impacts
(Yield, cultivation

g Climate area, etc.)

= Cultivation (Temperature,

=2 area precipitation, etc.) Production and
> matching Productivity Partial Country GEM-LOCS Dorestic trade changes
& | by count shoc equilibrium International b 9
2 Y & v Abnormal ~Yield commodity prices y domestic
8 . : —Cultivation commodity
= commodity climate area

0‘? (Extremely high/low

temperature, flood,
drought, etc.)

Note: The squares refer to variables or outcomes, while the circles refer to processes or functions.

O In the general equilibrium approach, the general equilibrium model
had merits in understanding macroeconomic, industrial production,
and trade changes simultaneously from climate change. On the other
hand, it had limitations in analyzing individual impacts on Korea’s
key commodities. The gravity model was useful for expressing the
impacts of climate or abnormal climate on trade through reduced
equations. However, it had limitations in figuring out changes in
production structures. Based on these findings, we suggested the idea
to improve the general equilibrium approach, including the gravity

model, as shown in Figure 4.
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(Figure 4) Improved diagram for the general equilibrium approach

— Climate
Cultivation (Temperature, [
area precipitation, etc.)
matching
by c%l‘mtry Y | Gravity Trade Trade changes
. norma Model based on by country

commodity climate | | HS codes and commodity
= (Extremely high/low
= , flood,
5 drought, etc.)
g Cl h

imate change ; Welfare changes
] N L Productivity Production b
2 - 3 count
- relief policies L] shock General Trade and Emission] _fTarget commodit) | o % “Srity
5 GHG(CO,,CH, etc.) equilibrium y and Country de ch
c “Yield. (GTAP) Countries Segmentation trade changes
) - Cultivation & GTAP industries by domestic
© area [_commodity |
Trade |
liberalization

(tariff, non-tariff)

Non-agricultural
shock

(Global GDP, etc.)

Note: The squares refer to variables or outcomes, while the circles refer to processes or functions.

Researchers: Kim Sanghyun, Kim Jongjin, Chung Dachee, Park Suyeon, Oh Saera
Research period: 2020. 1. ~ 2020. 12.
E-mail address: sanghyun@krei.re.kr

XX



S|

$1
10

—_

3. g7 W&

17

BIOF DO OZEFS T wereerevereesresrersresenssiisnsisssississississieis

g

H2g 7124

19
23
32

S

1.7]

Al
<
oK

a

o

33

-35

O Z|EL LA rvreesirsiini

%I

1.2

-37

-38

41

875

4.2

50

w1l
<
ok

4

od

51

53
66

A

BMS 0|5t P& AISH[O[M wrrerersrersrersssrsssrssssssesssasasenas

gk

H5E =W Y S

73
9N

U O BE ASH|O|AT woeveveeeereeieniereeeies

0.
ol
ol
160
100

I
il

OASF AISH|O|A -overreerrmremeerierinrinnis

xxi



127

Sk
S

o]

-~ 129
131

134

Mr
il 2

139
145

=1
=~

1. GTAP 10 H|O[HH|0]A X[

152
172

-

__o._
i[]

K0

xxii



H X

E
CHE1-1) HEE ML BB 7
T 1-2) MBHHTIQEO] RHEHAL «vvereresrssssssis s 12
(E 1-3) AT THAFTE EHQp o 14
H2E
(E 2-1) WO 7|HIAL0] Bt 7| SABHO) RIRYE KFFD ovvvroroososoo 24
H3E
(B 3-1) 7|SH5I2 HI96H £@ HE 80| H{QIO EX| v, 49
5%
5-1) K2 THAQE 7| S HH2 J|FREHZF ovvvereeesmssis 79
(B 5-2) M| ZH2E T SR ZID} e 80
(H 5-3) 0|=2 ZIH2009~20T8L) «rrrererrererermmrssmimisisiisisisisii 82
B 5-4) 7|8 Ha ALF2| Q0] T2 £Q B2 BRY T4 BEHE s 84
H5-5)ZFQ T2 T JIH|TFA S| FEL o 86
HB-6) ALZ|QY £ ZE £QUTF BAGE O o 88
(H 5-7) RCP 4.5 A|L}2|Q5} S OE D QIBHEAL ZATh wovvvvrrerrerenenninnninas 39
(H 5-8) RCP 6.0 A|LIZ|Q5} SOEHD KISHRA ZATp ovverrrerrnenrinrinnisnena 90
(H 5-9) RCP 8.5 A|LI2|Q5} SQEHD KIBHEM ZATf vverreerereninnireisnenae 91
T 5-10) X|Y EIHZ St AT F|Z «evrererererrmmisi 93
T 5-11) ZTHXIY) HIESHTEIN K[Y) «rreereeerrrereemmmnimiiiii 94
T 5- 12) XFE ELI 25 A-||_E_§|. |_HO_:1|(‘|77H ) 95
(B 5-13) AL2| QR MG KtE SFRY(SSP2 7[F) rrreererererressresssssisssisiiisiniiis 97
(E 5-14) H'||0|*Efo| AMUZ|RE S HA|GM|Hg HEFE FAE e 97
H 5-16) 7|25 8 AILI2I2S 9IS K2 Mt BIBLE TY oo 100

xxiii



102
103
104
105
106

b E%*(AILEIEB Y)

s
(B 5-17) sMZ9 =4

(H 5-16) AAIEH H

o

Nl

dt AH| #H35}

AHAF
O -

ol

+EHE Hat

[=1]
=<

=
S

(B 5-18) 3 40| +ZUTL 4YUH

<E 5-]9) %:A_!gﬂ :._-11-|_|-| 7|-Zi| I:Iﬂ§|» IJ%P

(& 5-20) 7|
(HE5-21) 7|

1o
of
1o
Ell
1of

t

f

=117
117
119

na
K
oK

ol
%0
<+
Tl
od
01
ok

I
KO
K

160

=HE

Kt

(B 5-23)

119
122
123

ofl

(B 5-26) AlLt2|QE St

(B 5-27) AlLt2|2

b

2 Eind +~Yuy

125

mr
ok

152

154

ol
<+

10

1x) 715,

155
157

(3 3-4) AT 492

(RH 3-b)

159
160
162
163

™

/|
0] 7|

=
L

165

@

166

(R 3-10) 20t

168

U 7|) -

x| 715, 4
x| 715,

|.

=
Al

YEUEYR-=

FHZ

Kt

169

|.

=
Al

A==

=

(FH8 3-12) 201y =2

xXxiv



THr
ok

173

},

(RE 4-1)

176
178

g 21

L
Ei

(B8 4-2) MA 2=4

180

(2 4-4) 2Ly &

XXV



J8 A

g
<j_a| 1- 1> oq S |7'(.||71| ....................................................................................... 15
H3%
(2 3-1) BEAE D& SEL(A]) e 39
(12 3-2) UBERS DFO| K|E SZE(CA]) rrreererrrrrerrsmmsmmsmmsmssmsisisssi, 41
(I 3=3) IMPACT O] JLIR eererresrersrnsstnitssisit st 43
(112 3-4) OECD ENV-Linkages EEO| JEER v 45
(2 3-5) AIM/CGE BEIO| JET wrererererereresisisisisisisisisii i 47
A%t
(A2 4-1) KREI-KASMO EEO| JET eererererersnssssisisisisisisisisiiiis 59
(2 4-2) GTAP2} GTAP-E & AMAFTII H|Dl «eererererrreresssensnssssiiins 65
(2 4-3) 7|SH3} BHY BRG] EMF|H|ID e, 67
(2 4-4) 7|5 H3} BIY QRS EAR AL -eeeererereresssssss 69
H5%
(2 5-1) RCP A2 RE R|F: W o ZHBF v, 74
(% 5-2) 7|52 & Q= AZA(1980~20TALH) wrevrererereresssisisiiinisiiisiis 75
(12 5-3) Z2H.RCP AILIZ|Q@E Th2s O wvevreererssseees s 83
(3% 5-4) 2000~2030'H2] RCP AILt2| R X|7L Ht R BS} s 86
(3 5-5) A|L2|QH =Q T2 AQUZF EHSE KOF v 87
(2 5-6) A|L2|RH = Z2710| AR GDP HSF FQb v 108
(O3 5-7) A2 R Z=Q 71O ZAQ] BAS} KT rvevvereisiiiesicsi 109
(2 5-8) A|LJE|RY FQ ZTIO| E4F HHGE HAL - 110
(2 5-9) A|Lt2|R8 =Q 2719| CO, HIESZE BASE KAGL oovveeevecieiieiec 110
(I 5-10) ALt2|RE 2UH R AR O] MARS BI5E T o 111

XXVi



23345%%
© o0 8o P oF
ol : RO
“ N i)
: 0
“%%m_ﬁﬂ
g0 90 T B op g D
Toroon g 3
o R U =
31 3 X5~
A0 Ao BT B onr
ol K T XU M oy
F<F A0 oy
of of of ol of I Iy =p
HHD O HOOHD I R R
| W |
Ho Ho Ho Ho Ho = 4 b

of of of of of W gy zw

=
4 a9 4 O 1 2= H__I_H
I O O S L
BUOEU EU OEU B OK o m
o of of of of o Of Of
(S U VI VR V> VR
i s s s s s e
< X X X X N XX
AN AN AN AN AN AN AN AN
— AN M <t O O ~ 0
L B W Wb W Wb Wb Wb
W0 W0 m0 w0 w0 mo0 70 mo
A A
AV Y i R VR v

126

HNed

134
137

(a2 6-2) ¥

XXVii












1. ¢ EHeN U =ZX
Ak 2 A7) F9 7| FABR Aol e AR ok ek A1A HA) Ao 47

AW Q102 A8 Holeks 8] S0l 4 FA ] SHER SAChD o]of
AL of gl e 3]ole} FALS AR TAF S wAlstn] 7|l
Fato] -8317] YA - EsgtTh 53] 71 R, B4, 7HE 5 AR
o) Mmel R Qo)1 AR AES FsHE 2010 HEFTHE Q4]
o] A AlA|H 0= BHAbE| 74eE] UNS F4 02 7| 518} i8-8 9la] A
2 GAAAE whelsty] 915t =07t RASE Qe 7| PR Qg Bae) )

1) ZHAEIE 7|2 HS0| XM= tHSSH7| 2I6hA 1998 UN &3] Z2|of| met A7 |47 |7H(WMO)
o LUE AN E(UNEP)N| HEZH|1ZHSIE 2| AM(Intergovernment Panel on Climate Change:
IPCC)E MX[6t1, 1990 M| ZHA| =l M2t MA|I7|E3|Q0|A 7 [=3ers HZ5t0 1992
4 QOEHAIH S| O(UNCED)OIA] 7|2 HskeieHUnited Nations Framework Convention on
Climate Change: UNFCCC)& A&, 0|F 1997 M= UF |27t LaHE W E QI AT} K|

3At o2 7|2 HEEES|0f|A] AERE0] 2005H LEEACH, 2016F 21kt Z3|0|A] MTI=ZET
OfL|2} 7HE==01| CHEE RATIA =027t HitE M2 |HY0| S E(RESZHEME, http://
www.neins.go.kr/etr/climatechange/doc06a.asp, ZA4: 2020. 11. 3.).

HEAMZ |3



7t

=
=

A7t

o
T

=
[e]

A 7k

St

A=

2 5 A A 2 w3, 71245, o171

oF
2F

ol 714

_*o_l
~
o
N
ﬂmo
-
ol
N

ﬂuw

3], A==re] Ao v

6

E

sLugtopet =

2 HIE L QT2 o]

N}

A A GNA A= 5 o

=0
=21

ek AE

o

Mw

)|

A3} 5

[e)

T

SHAI R A 2 sAE

9

t}. 714, 7]

i 7] Sk 5

9|

]

AA

,EEER Ao
o

a1
8r
J))
o1

o

4

S7he] At F71o] o]

N
R

A

814 7420

O

=89
)elIA

=
o]

ool Faw B2 7

HOR LiEf. TI9IE |je| 32 X

O RZCHATL2020E K| 50% LASHH, E

402 HT99) BRo| Be 7tel
O] H4E 7120] 1T MEO 2 5~10% UAdhE HOE HE(Tekce and Pinar

7
=]

E

=

o

T

5% F= d4ot=s A= LEHH. ZMHCeZ S+, 8, (¢

| TH2=711981~2002E A7t 4007t &

el

Ho}o] 2771 7L(WTO, OECD, FAO, UNCTAD

=

oA FEdd ol A= =88 F7HIA A= 7t

s

1

Al
o

&

]

-
Bt 39 =t

=X
T;]_o
2016).
4 |



g, &4l

o
e

7F

1
.

AL o /dH

tere

o A= 5

73

At

3

A2

Bt

A AA

i

=4

Oy E

ol
jo°

= 20164 A1}

ol 7hed 2 uet

F¥s} 91E R

woke} 599 4%

£ WTO Rl 23 715

3t

el

S

o3}

=
=

g 32]9) o)

EAX
)

oA &4

_—a_v

0

mm

N

woltt.4

O[o

)

o

A
OO
O =2 LtEF(Porter

LA}

3) IPCCY| "HIbRt H7HE 1M, 0l 2 F£Q 224, Y, S54)2 HL X[21K XJO[Lt 7|

M= B/t Yaohs

A2E 9oL}ty x|

E47t B716s

w2t

etal. 2017).
4) World Trade Online(2020) &=,

Y MELT

23

S93}

25k mitigation)2t MS(adaption)t HEE. 7

of B

HZAM2 |5



3
%

L
-

]_

H37t
310

el
T

A

Al

Al

Fuis}o] wret 7h
£ 7]

7|
S}= sl &

-

A7F Ao, 7

A=

st

S

1=

&

T

gl

1
.

3 vett] o

341 7]

[e]

5

o}
2

T}

o
o=

Hs7E 74 |
A, =7 R 4]

[e)

o Q4754 AnE 9
T

o
-

J

317] of it} &

o

oA Y ol&L 7t EoH, o]lE FQ

]

=0 t=" 7

o7 gr}
A

A

o Pl AL TR 7R

SRR

i

Eil
9ol mAl= IF

1)

3|
S

Al

=
=2
24& 18

SHst g0 A

ANA A71E 2F <

Autele

ozt

o
“

Al

=
=

THA

QIR = YISl SHE S/ EL=M 7

i
2019).

AN

o

[ -

Fol 2IA A 7]

]

.I

A
o

210 CHS ot

Hdsh= o 28
he S I4

ki
=
o
=
o

5t
Ax|

ny

B

=

=

I

15

dheko 2 mgo] A 7Hs AT}
ot

°

6 |

A



"R
B

e

Slo} £ oA AEEHJITE 1-1>

E1-1) o

H2010);
013)

=
(@)
o
g
v
C ik
g |uoS
I
2 o]
== K2
s> N ..®
o5 = %o
D5l =
Sgg=7 2%
?m@.mwzmmmm
Alal.kmeo.
8o -c|oS 58w
ﬁmdeem._.._ﬂHLm
WG eglmmEEIS
= 32| Rowo S
mmnau_‘_/_”_%wt
Q R < ]
M&\&QZMG.@
= sSS —~| S
£32|88|52 2s
22ﬂ|40 [agNe))
M BRI SS
.%Cm__o_%/Z\I.BZ
va_xol.avnu
et LR
emmﬁ
©c c|lx @
g3 £EZ|0CEL
|T_o eOr_L..nm
23|o=
Br ar ar
o call
_ = of
o oK w._o _wﬁ
xooa | 2|@
& Ho 10 o]
o o ] Tl
o 0 0
Wll_ ™~ [N
ioF u_uuﬂ u_uum
~ & &
Ho Ho

Az AR A

BT
ol

fAT =4l

ks

ezl

_?4

a7 P AYSHL, o] Ao

A Apol(7He H]

HE
= T

ol whet =7

Ea
|

o} 2714

A E
==

Ao} A=

Dellink et al.(2017)0] w29 7] &gl

HEME |7



of Y-S HA7| & st AH A L2 25T S8 w2t 2AVIAE HE
SP7] &= 5, I A 2= = A H R84S 2, 72, R 59 20 I

Zof olsh Halel LA7kA 1)
al.(2009)2 <o 7] T T}o]
SO 2 A9 A ohA| gt o] = |3 Ao R EA Q.
7| F e} Aol TS A= T
7t s A8 Aol m A= FFol sl 245 =l A= A8 £0(2012), B
A EL2/82011), A4 - oHt(2010) 5ol At BAIS] 2(2012)%= 571 H2t
2o X9y EALE mosty| 9siA thER @ (Multi-level Model T
Random Coefficient Model)S &85 ESIX| Y BAH-S A5t A= 9D X2 A
H A2 At A=Y E 220991 ArcGISE E-83 7| S Hsto] whE 2hE4d
g HolE mopsiitt. AW dAd201)S SH AS5E A (Positive
Mathematical Programming: PMP) 2. &-& 75}l 7| SH3Sk= Q15 & AYALA
A S ZET F PR AA APt v FFE EASHATE F7HH
= 7|55} 25 12 9] Ao 2 F AL Ffol AR At mlAl=

TS 7121008710 AA AGstATt. 434 - oHE(2010)2 2]

=

|0

—{u:
Md
=2
_>|:
E
)
=
)
rlr
N
Mo
i}
N
T
I

3

-2 T8I v G4E u4F OLSE +35te]

Q 7
T3 wioto] Auht G v A A9 7|84 G e} 0|7} of”
AP BAT T ATE 1A 2)(2012), 4H

Ql(2012)= 7|FHsol| WE AFE
Resource Synthesis-Rice) 2HEA] S L P} S 52 FAAT1E Q= A0
3 9l KREI-KASMO(KREI-Korea Agricultural Simulation Model) =38 A4St

71535} AlFgGEA 2o R FQl SIMCAR(Simulation Model for Climate

W3S  CERES(Crop-Environment

8 |



-Agricultural Relations) 2 32 &-85}0] A5}t E3t fjd B4 BgS o] &
37| T ¥ S TR m s Aof v
AX

1 3
3} 292 T8I o714l W Aol W] X FF B, THEI R AL of

A 0 2 AYs5}7] 95 CERES-Rice, CERES-Sorgum = & I}
T3S &8ttt HeAd-olgl(2013)2 22 A L ukFE (Computable

Q

ROPGRO-Soybean

General Equilibrium: CGE) 2§ Q] PEP-W-1& 7% - H ¢Fslo] &85t 01, 7]
T3 AT Ay 3o A A AlA 5 ABAS] HSHE A|9E - =7 R A
3

AL AR Fgoll Hel A5

7|57} melo] ol A o] 23S B3 ATT Dellink etal.2017)S A
A7Fe At Y BP0 2A P AFE Y% OECD ENV-LinkageS AHE-5}Hod
A\ sp} o] B2 4 - SIS LAt WA D94 o
2 7|5 slo] ek BASH 22 I3t 7| T ol e] A% 52 T o] 24
291 3L ]A]0], T QT AR B} T} ALBARRION A A e A
oz paEIgo R Y 5T 2 4E R Bk AR et
ok ESF HEIE 4SS A5ad0] 2 AA] FA 7 ZE(macroeconomic
channel)@} B 29| M3/} 1 H B& 7+ 74 Z(sectoral channel) 2 F-&o}0] &
Hetsih

. 5YRE F)Fus} 483t 2ol g AT

%%#zﬂ?ﬁﬂ@oﬂEQﬂﬂ%ﬂﬂﬁP%¥EVdem@m®%
A 51E FA A Bifo] 71 usto] kel the ml 944 /b W

ot 4

HEME |9



olt

ol olm et G2 A=A o sl A AlEdelde Sl B, S5
°f "41? AIEHE 71gste] A3 o] Fo] AFEZYEASE 7| S Hsto] 2 &
714 HE7go] 8% faditts 288 EE0Ih

Baldos and Hertel(2015)2 5249 2§ 2l SIMPLE(Simplified International
Model of agricultural Prices, Land use and the Environment) .35 AM8-5}0] 7]
s} AJ}E] Q. of w2 2050 ] AFES Aetlt E5E Al AL 71 S
o 1A o2 FET &H|RE0] W2 7HA o AE2 Fullskal A% st
s} 7] 83 Hlo] 7] Fetsto] whe Algele 99 29l e AAE
7 Bl &o] &3}E= Ao s EAHU

Costinot et al.(2016)2 YA 23 2] F AT (competitive equilibrium)<
7P 5t0] B AREO] Fo(F5%) Z 4 (trade adjustment)©] 7] T S}o]| W} &

sl GDP Wslo] ofet Qg AR BT ol A 27
(production adjustment)©] Z7F9} v] wakgic}. B4 Avjol 2w, Ref =
NFHslo] B2 FALNL ol Hx ATAIZIE AL AR, T SFo0
0.01% 1 u]5ho] HALEG ] 7} A 0. G
Laborde(2018)+= Costinot et al.(2016)2] &4 R} HFHES S-86}15] G} 7F
9 HEE 2K WAl o R o] 2L wgal
w2, Costinot et al.(2016) 2] -4 A3te} &) £
H0] 76% $FO 2 & Z7|5H= 207 o
247 GRS gohh v 37 71018 4 ke A7 ATE AN sen

I..

Golub et al.(2010) A EFAA(global carbon tax)Q} A &4 114 H X
A Al =8 758 Zolof wpet YR e F4kQlo] A YEE T
£39) 592719 5874 5o FLATE ATANE o) wY YL I

10 |



Ag
rfo
>
N
[>
n\l
i
foh
i)
N
o
)
2
|o
U
1=
=
ki

OECD(2008) & 917 Hlo] . =
23} 58 $49 FAMAL FSA71E TS AL 5 Aot BAse
o} vl Q A ALgO] B ZH a
5ol ulo] Q Al A8 FA|H R HA5H o s a4vh Hek.

715} @hstoh 0] Afo]o] k=oliz 7| gt ¢hat 4 o] Hofo] n x|k o

o] 247k WhEol B X G, 71 TS} $oto] Spo R Pe P

T,
2-&3h= 4 5°l At Blandford et al.(2015)2 k=2¢0] & HFE2] A
9] I & (mathematical programming model)& AR-&-5}F Az}L9-5leF 2A7FA

_‘_T’_

W2 717} Alo]o] WA BAEe B4 o] 2w, Rax g} ey
o] FUFE 2ATIA HiE ASol 3 ZARA FF2 mFANE I adyt vjuet
S| attoo et al.(2009)-2 A A-234 2] ENVISAGE 2§ & A&}
o HaRAAE ALY A9 UEY BATFL J120T Raje vje} Ty
=) AFY A 7o s RS v = AEsto] FA1E 9T
RS, TAE BIUSS SUE B4 P 7| SADAAE 49
wo) BAIE st o S8SHTh k) Lol 3 59 A=) 3

T} 522 A7) A0 et b, adAAE T 4

pud

o

fu

e

>

i)
2
i)

<

6) 0] 720l RAXIRS2} &2 2008 WTO DDA =2 20k 4&} Q|&HOKTN/AG/W/4/Rev.4)
0ff 7125104 2 AHFXQ FUEFBI=E ZUFIUE TS 7FF=(WTO 2008).

MMz |11



Ftol 41

°

o

o Y=

(o]

1A 2 Aol A

O

A Ak 7H

0
P19

_]

<

&y
1
-

Heb

=
=

PAT
1 54% B2 Ao e

1=

I} o]

PAL e

oA Sttt Fa

o

o

o

]_

=
75
Zlo
S|
S

=
T

T

s

=

AL A
90

WS
&

o

3

=

].

T

9]
F ARG T B AT A 7S

4

3

I e 7|Hkg vh Rtk oA AE g0l it
A

o5

il
o

AA st

oji
i

gl
Al
o5
<}

v

il

X0
=

=
n

Hte] MOZ 7 / Al
S ERMILO| CiA QMO = 11

T

bsick

°

o

=

< AA
A-eto| XHEY

H

80

stod A
IS

T

!

(E1-2)

=4 sAE 29 AMEHan

-

k=3

OlM= 24, GDP, 1& & HHAIZH

Z]

o

S:

2

4

(=

5

[=]=]
BEd

HAEH

A AR A,

12 |



o Al mgtet.

s

o

RL

g2 AT EST. A3 oA
1=]

kel
A

N4 =

43
27
S

’|_

HASte} =A< A of] of

2.7
el 7]

[e)

=
bt B

L=

°

7]
=
H

1
.

2393

2 43243} 7o) Wlo} 7 X 4 A) st ofU e} =4 7] 5

14 2

O

EEREEE IR

9]
KREI GEM-LOCS®} KREI-KASMO 28 <

o

T

AlZFo 2 A 273 o) A

=
=

(0]

=

314 7]

O

729} £4, 42 M54 5 17
%} o]

l

A A=
H|57el A

3.1. A4+ 37 ¥4

AL= 5

B

23

mm.o

1= =]
R in

I

7

1
R

boict. ot

°

AA]

=
=

34 gyt 2 Ao

5

7&7
o]

Q

of 7y

=13
=

2N

ot

o

o

24 7153l T A
et

o e
A

(®)

Bl

jo

o
ol

A 37N A

-
T

A

M2 |13



A s AAATLY AlA = AFEA LB GEM-LOCS(KREI-World
Grains Econometric Model including Livestock, Oilseeds, Cotton and Sugar) % §
3} KREIKASMO 598 A3kl 7] 5185}e] o] i) BAsH: i Ee
T (AU 2IE FEU RAAGE AYARE o2 Fum
B2 B ABAATE AZEA PHE S ARstaArt. Qurrd BPoIA

TAP(Global Trade Analysis Project) @S &A4}sto] oy |9} e+ & A
k=13

l_.

o

G

A3t GTAP-E(An Energy-Environmental Version of the GTAP Model) 2 &2
ATt GTAP-E= AJAH] FZ 0 2 Q3 2HE th4=0] WSS 7|53}t 43

=5
T 4= AL CO; BiET, BT84, siEd7 Ao &2 42 2208 ¥y
=S %

2 g i
SHES 2 o] 7| £} F A0 12 5YHL GG R Ao| 7hsiet EeH 2
g G T FR FAE DT O, Y AGS AT AFNA 0T &
otol Ff ALT} RO o] 0 BEL RO S B9S2
w79 BY3 9o HE B8 FURYL ST 2] A nYoR
20304 Ao, QuHEF 5L 7] ol Zo] AR BP0 20509 Age] 2

L
opugey | N1 | Bk SHE FRUAR@RA J1E 49} A7)
CTET | e | s AN XL M50 iy B2 4
oy | (FETE D) 52 O 20304 14
o I_H' o | (APIZOIE 28) SAS oy 20304 T3
T | (et BE) SAE L 2AZE Oh 2050400H0) 7S RIst AR X s10] HY
(R0 28) GEM-LOCSE =U sY2E 78 ZY(KREI-KASMO) 1t 217
ey | AAS BE) SRS FSAZAREE 45 2
(Yohdd 28) CGE ZHZH(HZE GTAP 2, GTAP—E)

A AR} A,

14 |



o

i

3 3]

2 9

LR E:

frae

il

P

A5

pS|
=

ol
)
orat

o
1)
o

xr
i

A

%

K
3l

__rL

az-n

17|A

7

i

=l (= alo
___ulou._. Xl arod
160 m.ﬁ_u = ==X
m.w__. mnm = qum E)
of| (U™ ) \_Ho
bl
=
Eo
[
=<
Sl (o i i —
=llze | sz |z
®| | aror 70 O 21 ®0
w._c Ko Hig @ X0THl
o [ w/|\ _
nh| | 1ok w0 1ok 70 0
K ~ ~ w7
ol =T ok XM Bz
@l | Lo 0F 0k %0
<|| zoar 20150 N
Fo S S B0 ol
= g [ |
H| (o7 olo = T O
ml |~ 1y r o =5 orl T
[=xl B = w7 10 H o1 160
oK ofF RO m.m_ 1@ 0 m,wm_ mﬂ
= nlo 1ok 1 -| 10
| | < ~n N gt
I il 0 0
uq ST ar
=o| | ™ =o ™= uy
| wf
3l | B8 1 w0
0 lop- 70 iop- TH
9~ ] iy

A A7 2.

o0

=l

& M2 | 15






M2

/|t 2 4|F






J|=Hel2t T IF

Halot T M| T2l O|2X A8

W
@

247k v o] B71S1AL 71 L0] Yot B 71T Mate] Tk A AAH
O SHEASHE 2102 VYT k. Bt 7129 £F Yol BT 5
A, B, B4, 7H BE90L 2L ol F0] Feit charstea, st
e B3 3718 A0 Belth o] gl 7JAPste] REL A E A3} T}
M= Y Aol 2 Holm, et e A Hopol thet 1 Jigo] 2A S
2 402 oS H} 53], A= WA /g MEstn 2908 Q7 AR
o} 2-8-5-2fo] Wol x| whzo] vef /1 FHste] 3ol 1 2HHA JF
10, 7 Gl 7 F1oFe o]k Bl Qo] 715 ustke] 912 Ml E A, BAelR
AR, Aot 43, ofu A FFel] et B2 A 5L oF7] A1 A 0|5 FAHE

o] oju] ZlH3}= ol & TS oA Aoz Heln.

o 9, A RelolA] SR8 R RE Aok UL A1F

8) Tamiotti et al.(2009)2] LIRS HIEO 2 XX} X,

M2 7|1ZHset =R | 19



Hsto] 71 Fofet £2 F st gtk =0l A5k A= A H A
7120l 1T A5l =8 29| W= 5~10% 3 Ashe

H(World Bank 2008; Nyong 2008). 7| &8 3}0] T2 £ Q ¢ Fo 9l mzte}
T4z digt Aotk 719 A&, =2, A%, 3T 22 A8L 32|A, H

Bank Ztzo] w2, 20109 H(ZZ 1070d) AlA 2 AL 1960 Hj H T} 94+
7o H, AlA GDPoA ZA|sh= wHH H|F EFF 5717 16.8%0] 4]
46.5%% 9] 34} A= S7FHTEY o] H St Al A w ] 19| Ffi= 53 B4l
v 82 F5= 7le i1 ARl 91 FA A ofsiA THs T B
S AJA FHof| Zrofsh= =71 o B3 F7 ok FAl0H, E9] M=o A&
o A 7]k vl ZRat o2} FolR7ke] 4 3t 19605 tho] 1] #19] 2
ol 5202 S7he,

o[A ™ AA F<o] o] et 7 Aol 24V HiEFel viAlE &
F}o]| 5t Al o] TR E 7H2-H| Tamiotti et al.(2009)0] T2 A, £ 7h 2} (trade
opening)< TFH & Y(scale effect), 7-XHS}E I composition effect), 7]&a T}t
(technique effect) 5 37H] HZE B4 2A7FA vij&To] FFS vzt

AA, FRAI= F4TO et S ks AAIZET oldf e 2A7A
&%) anet #HEY. FAGE o] SRl et o | A A2 Hot
71 2o, LAV HlEF ek A& S7HE Zo|th10 &4, 2 ¥sta
= AHi7HA 9] sto] digt Aol & = 7ke] AR E HskA 7L
AR A T 20 HshrE 2ATEA vl STl A= I B E A

9) WTO DATA(https://data.wto.org/, Z4A: 2020. 10. 12.), World Bank Indicators(https://
data.worldbank.org/indicator, ZA1&: 2020. 10. 12.).
10) A5 A|CH OIS E ZMQE D QRE717t = 2U(drivers)0| E|0] Q1N 24TtA HIEZO|
KEHOE B7toll Q= SEACIAY 2019).

20 |



g AHe S 7 AR WS WOk Aol WL YA, e S
o Abgfo] AsEa A 912 T YEro] G WA Hek AL 5

i

Ir
rlo
HL
i)
rlok
o,
o
ol
2
o,
oX

g

7148 =8, olof ojat 2417 ° A A SF A

% 912 Aolth.12) FRATO} 7| S RTH: F2 5] TAS Holu, 7295}

R 7} k0] B 99} 74] Koo oty el A7 ujE e o
3 50 o] SRl Ak AHA 02 AHY 4 gich 24T wjE o] Tt

S EIHE 374K A wvke] 2719 o] SJajAl A Ao, o]k AFE
J

29 g1

11) S WTOE &H J519F MH|A A|&Q| ZIPHES 2HEZ 2001H 291} 3120 25t 5t &t
HES 251 242 7F §Xo| AstoZ XIg5t Qe

== T PN=1
12) U Q1" A0 2HA9| Z(quality) 7+ H(+)2| BA 7t 7|20 MEE +~ U= A2 01, 24
A HIEE2 7| 522 WEE 1, 0|3 H|ge YRE THE =7t| FT10| 2EH5H0f 5tE2= df
o 209 AS0] F7I6IL! USK 2 oY =7I= otz HIEY ZES flet 2XIE Fot== ot

= AEst QOIMO| ZXH5HK| LS 4= AUL(Tamiotti et al. 2009).
13) UiC MBS0 M2H, 20 YRR 2H2 CO, HIERE S7HA7|= G80| e, 0l=

M2% 715 #Hstet 2/ | 21



S o S S 0 L I = R B~y
ﬂﬂ._w,mmem.%ﬂ ﬁo%%&ﬂaﬁﬂ;@
oMo T = o B i S e
Hoo @ Mo w9 O A
L_L#%i%ﬂu‘ T g X om W E T
ﬂ.ﬂ,.rL‘olo_oLﬂAlo_L ALHTP:AwﬂoW7,E|
o lo Qo Ho Ay oo 7 oy o) W=
CE T oo Pk o P X MET LT
I S A I
oL owe Iog L . L
o] = ,Dloo = o Eﬂoﬂ]ﬂﬂﬂo
mﬁmw%%notﬂ I L R = E~ o
Koo Pe o3 Rgweel
o do o Q. TR O S Tor
7o o X% o (I A <))
iﬂ__u.,m._,_ﬂgﬂlot H_rio._o_.diﬂﬂlmmoq_oﬂﬂou
Elﬁq_éwxrwzi W o o g
B E ol gy B S g R T E o &g ode N
LT B RS W E T oo oo X
of B ME L p g o yE
T oo o ™ W oo ogp o B gy T N T
K2 gede s 4 Pad e
< 0 B oo N ~ N o oF T o T
CCICIE N ) oW m g )
~EHTalPLE s ARt Y
T BB MR PS5 =
A_X_%]n_rm,,l.lr<o___|mﬂ ﬂn:._uﬂo.
mwﬁﬂwwwﬂwkfﬂa#%m%wm
Ty GG e - TS S
Rl ST g R PR A B oo P
%Wﬂ%ﬂzo.ueo__#ﬂﬁﬂwmwﬂ%
Modl_x_mooLO;,olmowE._d_uo_aceqﬂLﬂx..]o
of B T X O d S of b B @ e om T @
mﬁﬂL_L.ﬂ%%mﬁﬂmﬁﬁﬂ%%%%%
uTQWﬂL}_LEMﬂ%ﬂﬁ%ﬁAAT#E
o Nour e ®OZ K- T o) o Kb oW o W R

= E= H==, OECD

P LIEH = 2o 2 2 E(Tamiotti et al. 2009).

14) UNCTAD(2007)0f M=, MA SHZ0IAN XtX|

%jo] 509 T Aol 2

10.2%0[H, LtHX| 89.6%+ ol

22 |



S3A =A

SlL=
=

=712 W9 ¥

A
o=

CERECEE

o] o]

BT
B-

o= =4

7
__OT

P LheRg glolth. 6 g] 7]

o

T

=0

7

S7h5o)A

s

719

M= 7] 5-Hstet

oltt. e

1A 2ok 24A|

9|

i

237142

ofo

He )

jo

o

+

__AU

o

BT
o

=34

7
A9 27k A el Lto] o

=]
K<)

s}

] Abm 1)

9

A=A

of|A]

g, 718k

o
e

7}

b

=7F 57

=
T

ot Al A A o] 74 9]
Bl(specialization)] FLE WA 7]+= 5 FAFHo

ks

(extreme weather)= Q

o7

7] 9FA] A (infrastructure) o] T

HSHAIA, A5 A 28] A4to] FF

i

Ty

)
=
._ﬂ
K
N

—

NI
o

ol

N
]

gt

15) Dellink et al.(2017)2 &11610{ XXt =t

ot =2HIR | 23

1ol
Tl
of

7|

3

KO

X2



&

HE 2

7

Br

A1 <A L

o] 3

<3 2-1>.

(E 2-1) WS 7|4 20] T

Hsoioiol iotoiol ol Eoiol ol koo
ol
. |R
of |y 0
= KF 5l
g :I
% N 0
Ot <o | iod <o w140 <o <lo
o iy <0 ok %0 S <0 %0 <0
= S| ob ~ oo oo oo
" ST UKD (oD | = -
Sem0 | DI -0 | %0 | o ®0 | w0 <+
5 | g B go | OB 3 | g2
<k HH oK H__._,o KO @K | = | mu oK oK oF mA_u
@EAT B = e B o
U o %ME RIUD | om | k8
M_em__x HOXOK | Wo| & K < <o X
TIRUOE [ 00K OF | 30| & Ok | OF | Of
i ol 0 T
mw__ ﬂ x*m _ w_/m hij S
H e I ]
2l e So | Ba| o
Il ol ni0 o |
B oAE | Py e Ho| T
1o .ol oD | Y| = x| ™ Jo =
RI g o of =~ [ gl | &Z
e Far | & Ro o Ry | & Klo
! W |~ LBk D T
ROl | Ko | o | oy | K| RO
Mo | Wop || Eg gt T
Mo g 00 H0 | O | UY RO | KFio | I+ %
LH <k M0 0 | TO | MH HH | Wl i | 700 oK
W | x| 2 | B | 2
0 100 iTS) 0 1100 f1S)
- -
o} & K Ko
o oll u;A_. <0 o <
Al == & <0 OF 100
ok ™= O &d
~ o

(Heininen et al. 2015; Liu et

al. 2014; Maddocks et al. 2010

24 |



(%)

J\zHst 5 | 72 ~zam 2 st
R - 22 ot 9124 ()
S o
2y | grs/a e mzme | SEIUOE o
PO IR = [ E N A2 2 Af2ie) 01 e 0l )
I o
R N2 a7 ()
oy | T e | eoxjere) 2 ()
PFAXEERIST | oxesuig s g amigms | O
i eazn ()
A | AlSHOL= MK} O|mpt AAZCE | OO
56| AeRISTNERAEST | oxos w waig ws ()
ot | wm | e SERI0! 1 ()
AL7|S X7 St | A O} = XX} O|T2 |} ALZC < =
0|07|—|——l—|_'I =k} |_|5’E|_"o L I'l_l—E—l"l""Fn_r %XIE—’.‘—E—JE%HI%JS% (_)
s | SR BREzICKE) 1S | 2570l o/ ()
US| wot S HA OImAt AABE | QA4 U HEHIS M )
. 72l 2 AR B +)
B S|
S st | =23 2az= g #7t 8z B A 2 ()
a5 STz AR M EEg NS | ()
A} Dellink et al.(2017)& #a1sto] AA}F 244,
7|13 Qs T E =S4 250l digt FHav= =20t w5 75t
Ao) B Aot GFEED ol9] oz 25429 71840 AsEoR
AR S Stk AL S A /) s 4 TR ] 9 A 50
2RE 29E ST WA 10 ATLUE AT B AEAAY YA F
7](freeze-thaw cycle)7} S7Foh= B2 ZFLE 29| AotddS 7HE5A1E 4= 9
7l S S GTEES B4UL SUSAL 2UEY AL BT 257
29 7184 AL 14 A1
T 7T ok SR AHES UZ 02N SA RS AT AR T
S5l FAH G VAT B3] 71T T NG S A, BES F
7}, o1 73T 7151 Stof| F Rt AA ) A9 9] 3 5 7IREAA Lol F

17) STEES GHSOIE S| 24T 214 0f4 & 1 LY 2 HOfoLE SN2, £9F = 7|E1S o
0|5t, YASEQ| SHU2 HIEH7IALL O|ASIEHAL| T7| & WEZ 0|01 7 = 2
Of H(Z&7 1M (http://www.nims.go.kr/?sub_num=866, ZAi: 202

o
»

.5.26))).

H2% 7|&walet AT | 25



%

Sl 7

hE4

7HIZIS. 7]

=5 E

%

&

0] 2%, 2&0] 9

==

=
L

L.

5t

o

2}A]18)

(0]

=

o|th(Dellink et al. 2017).

AIA LA 80%, AA LA 70% o) 4F
SEREES

?_

2

kel

FAIA ol thofeta

=
=

=

Ll

A A gm ARE2] 13%
(International Civil Aviation Organization: ICAO)+= 7| & H 5 738 A 7FA Hj

=

= E+= vjEH A A (cap-and-trade scheme)2} 72 A]

syt opuje} Aluat

1

=

kel

SHA|

°

Al
An

i

(o)

=

Q
()
b

AL

O

o] efe

ofo
o}
m
e
Xjo
&

of

&5 7Fs7do] A71=AL Qi o™

)

o

050l f2e

7Fs4el

FA

k4

o w2}

S}
=

Stof = 3 A= St

5

Ela!

=
=

71

R0 veheth A28

o

=

sh

2&7]-6

o

St

S7HEB&H =57

o

©

ol
"

HE|H47t 2EHIZ2| t2|HS2A WAZH0 (-)2

=
& 7Fs/3el AF

-1 =

= st

HOl(Frankel 1997).

EECRL

4=
o
=

=

A

1
[

—L
—

g 7 Ao BA AT AR B

18) Dellink et al.(2017).

19) CHCY
26 |

H
=



= AR

=

:l:|_
o] tH(Dellink et

=a
al. 2017). o] w}=} =A|e%7 |7 International Maritime Organization: IMO)+&= 2015

o A7} g
37 g
beic. o]

-

R8s

X

ZQ.

°

R
~
4

A

Kok
=

(Polar Code)

=
T

=A4)7]
B AAE BE RN E B

i

=

ol
il

~
0P

i

—L
-

o5 (&

1 A
L

gl

9]

Ad=

©

St 7|

4

Al =t A5l o

7(1-%-6

=

=84

A

ol o

T
H]
o] =A

oo

Bl
A+
)

u.8<] 7}

ETRRE W 2%

o
o o

T
1)

il

Bo

Br

IR BH T

Klo

[e)

T

[

<]

2 7t

WS 7] Z3A%

[e)

T

82 71=2 MAL 2.

q

t2l MAIZH St

-]

H

=3

=2
201549 OECD+= 7|
20) OECD(2015)

2.2.1. 7]

ot =mI= | 27

1ol
Tl
of

7|

3

KO

X2



2 2450 A7 GE ARH R 24t Hopaz /| Fuste) aus
A ehs0] s}, 4 A0 2 Qlak EAI0} A 4], SAHE of 2] wis), o
SAIQLO R QIS AHEEA, B YA WSk, AT I AEd AR QIR )R AE
W5k, B 55 WS P et olu A e wet 5o 8 FEste] 245 At

.
1=
o
ol
el
rr
>,
N
2
ok
>
lo
>,
)
=2
=

a

o avo] osf AHAQ FF& L=t i, 7|5 et 2
A sto] ek A A Q1 7 & e BRI o | 2] 4= Q.0 ti$t A= o | A

2o JFE v o2 M ol 2] [YoF AT K7 0] HAPASHE R ek, S 4
SOE I AEEL S }%91 A A HBEE FEA B 2okl 9T
Ay, 2zds Moot o= %*(Ec%%“&*é )2 7+7} 20604 714] 917+ GDP
9] 0.9%, 0.8%= A A 74 2 = A= Ao AGF

7| F s} A A7 A ol o2 <

& Atk 7| F sk AR 4 leE, AHE, EASF AAAEO] A Ao JF

[o_l

o
o
es]
@)
o
Ll

Ao w2, Al A GDP &4 9] 50%7F Z}l‘&oﬂ o gt 2 o] o
o AL R E4E=Y ol AFE I (growth effect) 2 THE T 7] Fxvke] 4
7] Y2 TV FFEH AHZH 0 & ofotEth= Ae 9

1% % ot
71598k 24 wojol Hol o] FAL AES EFstel A A BE 4



g7}

A}
4

A8 79apo] Wste

o}, fheke

=S
R

1=]3
=

I 2A 9F=

ke

A|A GDPY <A L

SL1-
|

il
Z GDP2| g}

o} /1%

3t oju) 2 744

s 2

bol 2

o

W o] st} v

o= Ag¥o] 9ltt. 7] FHSE A50] ofsiE F7ke] A% ) AL E 9

o

=
=

Z 0 2 VeERgt} OECD E 14 0]

|
.

g

FdEN

Ciy

T

T=

=)

=d)
=

gol 3t} LY Al A GDP #2771 A

A HETLR] AFLRE o]ofA|aL, =uie] A

et

& HAE

29 &

3} A

It
h=3

5
J))
piray

o

N

GDPoJ4fo =g

=0
=T

A o] 5

3713 w5k g e

755l o]

Al = o] e ¥H, 71515t

45

o ojo
=2 T3

o
=

S2HE T 20

s 2

L 49

=
=

SHA =t o]

s

GDPET} ¢

3o Lpehe. 2o

Sk
=]

kL

opd e of Msk= A A A 2 opd

1=]
L

S =4, 4

o) Wk A

5

0]

GDP H3}2 Q

__On_
BF

B

of

RN

YT v Hs)

T

2 GDP HjjH]

ot xRS | 29

1ol
Tl
of

7|

3

KO

X2



‘I_

=]
gul

1

o
=

7HA 2.

=
=

}‘1]7]’%7]"3]-1 %gEE 7gxﬂ

%89

17 4

=A

A =ds 278

O

P71 919
AA %

©

HAy

=

w59} GDP #5te] Kol =4 o},

=

5T

-

L gl Az} opch. A4

S A4l s

1

1 T 9 X oo & n
WL o W R W < o .
A F X L0 4o n
Valesfogixe
23118 ET
w9 Q WyoT 0
e R LA T %o
BT QN o
O__._ ~_O~I m O Wn_V” ‘m.O _Z_l ,Um._E 1_”0
N T < r =
-G o
T o H T g v He ot
H o HoFgw ® T
el A o ok o o
N o O o )
Gl o N E
m T & o &
- B _z_.o o ,__lorﬂ 1__1_ o o @
T X ) 0w I~y ..mnmo = N
°F § o T ok W T o
of & A NN 4 =T T oup
Ao g 8 W N X B
T LW T o T oH OF
A
= ) ﬂ bE o =m
~ 9 N il :
N 2 o ® B WX oy oo
%ﬂ%@%ﬁmwzﬁ
~ B = T X @ o
N i)
B oS om A e__mﬂuumﬁ
& om T A 2 oo W
L H_E O_E U_.E _..H_ ol 1;1_ EH_u

1 = A4 84

Eax

30 |



27}o] v

ot

o

A L}, E3]

obAlo}37ke] RCAZH

A0 hebte.

=
=

of 1o

=27} 7k

—L

=]

-
o

=
.

54 ¢

?](Revealed Comparative Advantage:
o

=

[e]
o

3} Aju| 2]

-

R

]_

171 ehdet. 7]

™

)
7}5

°

3l

&
o

=

[}

FAH] L

AN 5
9-2](advantage)2} & 9(disadvantage)©f] Th

w}

SHE7F 2 =719 RCAS] |

off ofsf =LA ek

E

=7 R Aol

-
R

ZOFof| A
Hote] ojukz QIE=Y Aok, Ik, F-5

1
R

RCAS] 3}

=

T

[e)

5
A Yo F7HEY] A

RCA)<| Rk

7]

o
"B

of

7
o

NI
1__‘_

—_
o

1)

e}
of o

o} 2

a4y

=
=
1

L

=

T

Aoz vekiet.
o] uk

oF
)

|

-

R

]_

5

/b gzo
of wistel F7hE A%

1

.

87} 4

2
1L, RCASE & S AQE o E H

RCAS] #5}e} vl

o

1

1

A9 7 4
ofe] 2402 o]o]ZIth. RCAS}

ol w2, 2HEtao] Moo 2 RCAS] He

=)

L

A

Ao Yepdt). det Aol ®
o] gapeio] AA) 2§

=

(revenues)2] H3}

St

ro Al A & viel go] A F2 7| %1 ek

S} o}

h8Y

RCA7Z} &7}
ot E

A1 frelo] of

o

oV

Stot xR | 31

7|

3

H|2



Rl
<
ok

ke

(0x|

& 5 E opet vl Rofof

Fuis

]

7

s}

1
T
__o_l

7] mZolet. |A 7]

13

ol

J:_‘%_

)jo

go

A=

of <]
SR ERCER L ANEERES EEER

T

o

Al

1

)

2917} A RSO A BTk 72

o} Ao 0w R H@
Y 599 2R} £ A e A7

et

o
cEL

g =717 3

osamo] HHL 3

~E’1—’c_)__1__0

1 37150 4

10 =
AHEs

th. mhto 2 7|5

]

0%
<}
oj

H31E 7

M

~N

—_—

Zo
&

Vel

Mo

&

of

=
=

A7 LA A

-

!

o

<+
!

T

32 |



H3E

1100

ar
E
04
80

1

yn
ol
K

IoF






MI3%

w2 kel ol 7151

Joll A 4

O}X
1 o

8o
junt

)|

o

A HER 7, 7

=
T

H57} 71440 FEHE UEht dE #go] o

o)
T

=71

Of tHE=22 83X 2

AE 27 W2

ot

M=



~ oW T B W < o o W W T o
W R d o MR O YT w
H T T o w oMo oo Hom oy HY R
Uy X Moo oor oo ® NI @ T o0 o
H & N & o pf %@uuu%%ﬁ%wﬂﬂ
oo W g X R R LT Mg
aonumﬁo%#ﬂ B M ®ooox o
oW g PERE X gow BT
o_HEuAI.DI@oz,_,_ U._ﬁ'mﬂ;,_._ul],w.o,m_uﬂl
otz oyr w¥TYTETLWHAR
o Bow T o TN T T Sy d
B %_,H_E B X ooy B moﬂo_ s
o= ) g T o g ) I 2w HW
e Jy o He oo = S g
L L L e 0 ~ ™ =R K o A
u;oﬂ%umﬂ T X prEop o T X
ke B Sl TT hbpl g @Y
ow__._mﬂo_a];b ﬂuﬂuﬁoﬂoﬁon_ﬂvlﬂ.a
.A_lﬂq_moaov.ka_w_ﬂc ﬂot”ﬁaotiﬂtﬂ”ﬂ
e HeE BE T YT B R
%ﬂmﬁmﬁéo_e.%Eﬂ%mu@mﬂm
ENJEEMM%M@.%%%QU%%EW
TR T Eom o WE o=k o oy oD
Mo oy S e B - < olJ B )T o= e X o
R A Ry T A o wr oF
ogaxﬂ.io._ouLu%ﬁomﬂwidlm:_oP]
o o HOYW HoN o o oo BRI
Moo W X Wy wow o Moy B
o_u_.ﬂm__uuﬂﬂo_n#‘ana_ln_onME_e,mﬂdl_u._n,moo.q
moiEEEO_LE%N#U%EEO_E%WGOE
ol g WBEBEEET T T H g ot
oK om B P g g 1oy NN foom
off Tk gr B m MM oo T W X & X N
WO N B H oo N B ORofn ook o N
B To il N S of N % A T Lp o T

© = dg] ARE-ETH(Van Tongeren

(DSSAT, LPJmL) &2

x|

o

[S:

stol o]

=Y=s2

o Xt
[ |

x|

S
S

22) A2 IFPRIS] IMPACT &

and Van Meijl 1999).

36 |



st

of mi-¢- 8

YRk A, v 2R A%

5 Wstoh T, 2A) 7 4] Lo

W

o] 2} F7ke) AabAte Au|zte] oAt

=

=

=

o

[e]

1

to}.23)

h8Y

°

Faat

°

wtebA e g Q] - AlAI L

g Lol 2y

7

<{F
N

ok
A=

-

°

|
.

S A=

kel

gol AEE ofo}

“ —
_‘:_Ooﬂ

A

H= o] 9] 9] Akl |

e Yets 298 9

a

EECRES

o

]‘:7]'7_

5 AR A

o

7o°
J))

o 225

BT
=

ot} 1AL =4

7] W2

o]
A

o

=8

)
—_

A5

o
=2

o] A= 7140l o= of 74

A

Hlo

o

A 714 Fae

O

9]

o

=2

T

_

=

=

;‘q] Z O

:TL

[ -

=

=

of

A 1RaI7 S A0 JAEEE BEo d

23) 2 ¢0IM



3

s}

=3} 27}0] o

T

_Q]

A~
aa

%o A AAS oz o
ohjet 7]

S W e AAY 7

}

A
“

=t

il
q__mo
Bo
70
<
=0

in}

1%

[

S

2 o]o

3

)

3t

25

kel
=

=
=

k=

A=

°

S =

5

Q.

A

[¢)

olFFo R on| F5H FARFE

RS
(o]

=

st

o]

T

L

|

5

°

REZ A9

o

=

T

SR RESL

ol

o

alg

el

ol

Al e

S

[¢)

Q.

A

=

=

ki
60

Br
E|

o

ol
o
iof

&W

%

ol

i

)
o%
4+
ol

N

38 |



_f_

2502 TRY 4 AUk 2 5Y 553 4 B 4 SUS GRL R EFY
w33t 7] o o -ie] ol

Y3t QoY B A B, 4

2 74 5o Aol 2 HQlth R REZY BYS 54 Ao 3& 4]o] S5}

TR 2 FHAY

74 gz’
(@) s A4 (155 =H 7 9
() thFE £ (1) (27) P8 = 28,5+ Z%;
(6) e M 22 (1) | (28) P =2M;PM+2My;
e (29) Po, = 20,,P0,+ 20,
TR
(7) SR 4at (0s) (20) R A4t
(8) ¥R 2 (0D) 21) s

9) SR M1 £ ()

B2 2t HAAA?
(10) 44 0 2(0FEl, margin)| § OI2(OFE!, margin)
(M) = 3(PM) +0,(PO) ~ (PS)) (€M) = 3(PM) +a (PO - (PS)

Z 1} = Q(ED, Excess Demand) 2
(24) W ED(EDS)) = CD,+ ASl,— 5P,
(25) LS8t £D(EDO) = 8D, + 201~ 05,

(26) B7|S ED(ED,) =MD+ AN~ VIS,

Z 0 BEHES, Excess Supply) F2

(11) L5 ES(ESS) = $P,— CD,— ASI,
) S8 ESIESO,) = 05— 0D, - A0,

(13) 87|18 ES\ES))=MP,- D~ AM]

A& Williams et al.(2014)& Aj21-&-.
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H 3-1) 7|SHSIS viist 5% 22 D30| el 57

} S AHARA .
se|  mw | mwew | SCE G| e 55
GCAM S8 xe | MM vs | Ho | wise and Calvin(2011)
O‘||L7|X| = /AEZ 1Se an aivin
S, M,
GLOBIOM HOl | X9 | 2= 'S HO | Valin et al.(2013)
[=1=]
T}; Ol| L4 x|
gz IMPACT =X =27t AXY YS HO | Robinson et al.(2015)
MAgGPIE =Y X | J2e YS S(S) Lotze-Campen et al.(2008)
GAPS 9 =27k =2t YS HO | Kavallari et al.(2016)
FASOM =01 AR | X | XY Adams et al.(1996)
CDS A x| 2= YS | ARM | Costinot et al.(2016)
GL T 74| d2lE YS | ARM | Gouel and Laborde(2018)
AIM/CGE A X< PNJS: PF ARM | Fujimori et al.(2018)
ENVISAGE x| A9 AF PF | ARM | Van der Mensbrugghe(2008)
Qldf EPPA HA| X NS PF ARM | Chen et al.(2015)
=y A
= PSbs o !
o3 FARM A PN L] JAEZ PF | ARM | Sands et al.(2014)
GTEM A X4 PN e} PF ARM | Pant(2007)
MAGNET T AN | AF PF | ARM | Woltjer et al.(2014)
OECD o
4 of o
ENV-Lirkages K| NS NS PF ARM | OECD(2015)
CAPSIM o HO | .
X4 7
o7 LGTAP =3 | =27t YS ARM Xie et al.(2018)
28| IMPACT o o HO -
7]
+CGE S8 INE: =7t YS ARM Oktaviani et al.(2011)
ZF YS(Yield Shock), PF(Production Function), HO(Homogenous Output), SS(Self-sufficiency),
ARM(Armington model).

Zt2: Hertel(2018)& 7|¥to2 Q¥ 27}-44

o

R AP HP O R A LAE AT 5 A
qHEAQ ZFL FAAEA AL A (International Food Policy Research
Institute: IFPRI)O|A] 7R3F IMPACT(The International Model for Policy

Analysis of Agricultural Commodities and Trade)2} -3-914] &5 7]+ (Food and
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Agriculture Organization of the United Nations: FAO)7} 7H2St GAPS(The
Global Agriculture Perspectives System)7} T 3% o]t}

94, IFPRIS] IMPACT 232 5 FZof =3 thAlg nyg o g 7
£ 38 ABolH BE, AU BE So| BHH 02 L} 55, 0

= AR A, AT S vl e] A7 718/ S wEtt 7| s Hske) S a

I B0 2o gra=0lA Qlom, o|F Y5 =52 (DSSAT, LPImL)Z}
524 BES AAste] EAo] o]l F AA o] k. o] BT x|
ANZE B3l & A e] W7t A G, AL, = A A 714, 1Y
SOl ojHet FF= mIA=AE B7HE 5 Aok A 2(2015)= =] 715
W5t JFY 7ol IMPACT 23 =47 28 7154S AE-F2T vt ik E9

Nicola et al.(2016)2] AT IMPACT 28-S &-83l0] 7| S 5}7} sh= %‘ﬁ%‘
Atat 9 B Addi=tol gk =& Hske Aol 39 5 HoF 4-87]&
Aol 2 JFE B4}

il

O

(38 3-3) IMPACT 22| 31X

Z}&: Robinson et al.(2015: 4).

25) Q0151R1, WOl A2 HZDUGOIME H7 KO 7|SHH0| YO MAZO| AT 2
O OfMEIHOL ZH DU AIS2I0I ZTH, 4 Ak S710t AR SO Tt 1 242 2t
2 202 MYTQIOD 4 45 E3t 7|SHst AlLIRIQ5H0IN S7I0Hs HOR SHEINS. 32
o X2 DY YUZO| ST SA2 AET MMS HUIKOS Z7I5s HO2 BAEIHS



HFH, FAO2] GAPS &= ALS] A A W, 7| S HSt 9 B2} 5
Al 20 PR = FFE EA5H7] A%t ZFolth. GAPS
(undernourishment) A/ R 115 95t Z Qo] HQ o Z Z =
SAFO "Rt = 2-3F= B4 5t= AHEF ot FAOSTAT Hlo|H &
of TA4F FEE A BFL . o] Qo s 2ok TRt FET Y
H@E0] EAst=t o5 R 7| FHSLE PAIH o8 Ry EFHA7
A FAY 1S QYA & st FAE 7HIT o3 BEP o= GCA
Mz26), GLOBIOM27), MAgPIE28), FASOM29)(The Forest and Agricultural Sector
Optimization Model) 5-0] 2|3t}

OL{TAIAS, 58, EX/0[82
 OLAR], £X] SO BT 4+
HUS ABHO2 MEH2

26) GCAM(Global Change Assessment Model)2 22
2 Y5 SX|2t oY HArets 2t 2™ 2
Q& 7478 AIEEL HAHLSO M2t dds =& E%ﬂ
LIS Btk AJOI2) 0120 IZEH= HER).

27) GLOBIOM(The Global Biosphere Management Model)2 =9, &, HI0|2 Of|L4X| Zt2]

EX0|g Z%s 24ote B¥R= EX| 0|8Het 2M0 7|2HE 51 EX|O| St HEHA MH|A

ol A(CYSt EYo|EIet AHXNE Eck=0l ALEE. 187HK] &2 RO

GLOBIOM-EUOIM= 27712 =22 ThE. &4 250| EXHot MY AXH EX|0I

Ol O|Xl= G2 24 4= AN, LS AHHCE 58 Halol] & & AlLE|2 240] 7ts3t

MAgGPIE(Model of Agricultural Production and its Impact on the Environment)=

LPIMLZIRE 7[5t S5 Al2 DE)T; ZBH5{01, 012) RIQETI(SAE 49, MAH|S, +3, 0|

Z7tset EXI” & S)510IA 0.5°x0.56" J2|E EX| O|8IEH, 24 I =Y MM HIE S

=1

28

=

— o x od
2 EEote 2. MAQPIES| =H= TR 49| X[ ditef 3 Q2 HIO| 0|4 X| =2
SO ZLH|I8S |Astoh= AY.

29) FASOM(The Forest and Agricultural Sector Optimization Model)2 &g &
st EYo= JHAEHY MEHHE 01Z06t0 2042 LIEU= HIMY B¥o =,
HMXMOZ A™E. 0= MY9S 6370 X9(4870 )22 #2514, 0= st &
RO 2 MAXIUN 82| HIZIXIE STHA7 = A2 HEE AT ™EE &8

A o O,

AXIRIE =
H BHIS SUM s HEHREES T2 HEH, UE 2209 42388

4
MO
B

10
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T o

%
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4.2, ity 13y

5

r

Uty 2YS AMgSto] 7|5 et 4] 1 7he] T 1—%—346} CEES
?l 232 OECD ENV-Linkages, U]+ USDA/ERSO||A] 7] H FARM, MIT9} 2
Bz T st 4lo] Zjdet CDS 29, Y NIESO| A 7idhs AIM/CGE 2.3, &
T2 TG Y AT A (INRAE)9} A4 2154 2 A 74 (FPRI)7} 71 GL 2.9
%8133 0] 83t Tekee and Pinar(2016)2] ALE & 4= Qlth. o] Qo= 7|5

t:

AA
-Linkages<= OECDZ} 7l'&3t thA| H-thA1 % 3+ 5H P CGE &
Fo|t}. OECD ENV-Linkages 2 ¥-2 S3A42 A4S 3] AMEEE OECD

GREEN 3L 29HHA|7] A0 2 715wst Aao] 217]4 giE BAsH: o
32 =7 QJrt. 2570 A<, 357 AP 0 2 AR A7) AL A 7] AYAE 7] &0

whe} 774 2 AlE8F5I QTHOECD 2015).

(a3 3-4) OECD ENV-Linkages 289| £X

24 A 2P SASHE A= B AR HA \

ENV-Linkages 289 4

o | /| prre——
zaz) AN \ /

A& Dellink(2013: 3).



FARM(Future Agricultural Resources Model) 282 CGE 2§ © & u]|=- USDA
oAl 71T A A EA o1, 5 AL, FAT-o] B]AL TS BAH]
9190 75 @ oItk FARM 5132 £4] v} (land allocation) A 450] 24
o P23 gon, AYE EAAUS FA0S 5AH Te(Agro Ecological
Zone: AEZs) B9 2 B3It} FARMS GTAP H|o]EH|o] A(version 7)& B2
2 5}, B7HAS} AL 22 137, 38702 WAl RS TEAIAT

CDS(Costinot, Donaldson, Smith) 2 &2 MIT2} AR L =T SF ZA19] Costinot,
Donaldson, Smith Aj] AF&Ho] 7jEFst 21 © 2 FAO2] GAEZ(Global Agro-Ecological
Zones) HO|HA| EE &8t Aitt g Rgoltt. 7|+ S} 5 Al v A=
FFol tie L AL AAHRJ eE2 ol E FRE T POt CDS 1Y

= 7|5 Hske] AAA, A A S F=FE6H7] A8 () s2=o] olH A A4t
3L, T ojE YA Msh I AL, o Zlo] FAEHA] §h=A, (i) 2= &
woll et S40] A AA 7140l A= 2 Loty H=A, (i) F4Hd 1 71
A 0| st} An|9F B X O] Msto]| of @A Wi P EH =X F S5 5 AT A E
At}. CDS 23 Wf A4k 7 wj§l o] Mok 53 7] stof tigh 2304 &
© OI52 A7kl st Hlu e 4= 9

AIM/CGE(Asia-pacific Integrated Model/CGE)-2 OFA|oF-EfH QF A H Q] 7| &
W3} FF BA4-E 95 Y= NIES(National Institute for Environmental Studies)©]|
A 7 538 71 2§ (Integrated Assessment Model) 0.2 F 7| 2A417FA vi&
2y, 22 715Hst 1Y, dF RP LR o|Fo|A Ut AIM/CGEE Z=1
F(Global Gridded Crop Model), EX]0|-& & (AIM/PLUM) 5 XE33Itt. of
Ao} 9 |50} Ao F7FEe] E4o] urejs|o] ofAlof A2 e] 7] % s} Y, 7]
4 5949714 B2 B/ 2 9k AMICCES 42 4952, 171
Aoz A AREE 2 507N, TR0, EHREI(AE 5)
0 7 B HtH(Fujimori et al. 2018).
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(38 3-5) AIM/CGE 2¥29| #Z

U= = ois g, g e, SR ML

[ 12 =23 ]
$
[z=s= o)

t

[ zmr=s ]

[z ) Meelq?  EA/HAS mS

" = == I[giwq == & IPCC/WG2

= ] ==st ]

i
—_———————— A
EEEEEE iPccr=e atai=]f =<
G R

] [ =izt Jo=s[ =207 == ]

==

Z}&: Masui et al.(2012: 3).

GL(Gouel and Laborde) g2 TFA = -5H ATLA(INRAE)S]| Christophe
Goueld} =4 4] 57 A A+ A (IFPRI) 2]
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2 elEEg 2o o 2L Wty
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o] 351} otz a7} XY (The Middle East and North Africa: MENA)2] 7| 3t
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ENVISAGE30), EPPA31), GTEM32), MAGNET33) S-0] Z|3tc},

30) ENVISAGE(ENVironmental Impact and Sustainability Applied General Equilibrium mod-
3 H HIt EX0|

el)= CGE RHORE S47tA HiZ, 75018} 913, 7|5 1st MG, 7|54

O 2 2A7HA BiE, 75015} 23 XS- 215t 20| ZHIE S01 5SS 2A67] Saf M
3014 2§28t BB GTAP HIO|EH0|A(version 7)& 7|RIO= 510f 1137 7}-X|<4, 577
A14Z 9 20~3070 X234 MO F7H(aggregate)olo] BHS PEIAS.

31) EPPA(Economic Projection and Policy Analysis)= MITOIA] JHEH=l CHX|S-CHA| & SXtH S
EiS CGE RHOZ SYXOZ L MBS 7|& MM 2M A X|7 AAE 2E(MIT Earth
System Model)2t HZGIH AFBE|7|= & X|HS =7t Ci=7H S| 1874, M2 1

MR
=2 A2, S, ME 7HE. EPPA B2 0|2 HAHIE 22 2H0] 2 ARBEHJAC
Lt 22 JHE X0 FH|, 24712 HiE, S8 EXAZ0| OIXl= S, izt A2t s it

g

Jol| 2 2tFH3H AR 0Xl= S& SOl thol 24foh= o 2EE.

32) GTEM(Global Trade and Environment Model)2 $F sHAHHZAXM=Z(Australian Bureau
of Agricultural and Resource Economics)OflA 7HE!SH SEf CGE ZHOZ M HME T2
otz 2. A EA|, ¢17, & 2= FHE 0 SX0 O 255 HACKAHLE 22/5t0 At
S+ US. FHA QT ZES ME S = YA E R0 ZH GHE| ME QIH
3, QIS0 HE ZA| A& 0| 25 D EICH X[t M4 222 GTAP H|0|EH|0]A
ol 71=gt.

33) MAGNET(Modular Applied GeNeral Equilibrium Tool)= HIZZtE HIG|HH SHARMSITA
(LEI Wageningen)7t 7ieist B3O 2 GTAP HZ&E CGE Z&(GTAP Standard CGE)S &4
(core)Q2 5t0] BES ZeHaddition)dH= HAICR AHEAS GTAP 8 ZE(Modified
GTAP), 2 HIRAMMTE, LIMKN EX| 2, EXIZH, &2 GDP Hat Y AH[gls, 24 0154

231 S}, HAAM HE, EU SSSUZHM(CAP), HIO|AE, YXZHTRQ) 2& 55 288
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al.(2018)9] A4E = & Ut o] 0
CAPSiM(China Agricultural Policy Simulation Model)Z} CGE 2§ 29l GTAP &
B= AASHA, 715 Hsto] Wt o = S 4 78 w0 AHE e ¥
7 S=9] AlF AL 714, 79 2 AFEC] VAl 9% &
CAPSIM B2 137]9] A B Rdlg L JH HEGY BP0 R S50 5AH 4
I A B4t 7P 22 Q] 1 & st} CAPSIM 1 E o= 22749
SAE £50] E?’%Hﬂ AUt

Ags 18-S 13 & 51L9] AFE| 2 Oktaviani et al.(2011)S S 2= =1,
o] B2 7| THI} QI AloF AA o] m A= P2 B4 5] Sl
29l IMPACT X3} 1 YAJof CGE g2 A BT IMPAC
B0l FHH 71 FHStE Qg grHsl} QIR Y|AloF CGE 2o

4
(32)E B9 5= 20|tk IMPACT 2 3& S5 B4 YAt 57

(1

o]

4 I
51
4
091',

°*l-El

34) WS J}EE]| H AEOl =02 HBks17| s 3/22] MEHISS TEGI0 HAE,

HI3E 7|5 H3E Hidst 1 B3 | 49
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9l A|AZEA = H ¥ (KREI GEM-LOCS, ©]5} GEM-LOCS) & 92|t} 5+
= AR P QA KREI-KASMO, i #24] Uit P GTAP B3, 7 YR Y
= 8ot ettt & ol M= 24 B3 9] 7.9k Ef dis drgetct.

1.1. 3833 13: GEM-LOCS¥} KREI-KASMO
1.1.1. GEM-LOCS(A|7[)36)

7t e 4 )z
ZAFAEA WS AERS ESH61a Q)= A A=A X & (Grains Econometric
Model including Livestock, Oilseeds, Cotton and Sugar: GEM-LOCS)2 A A 2=
of gt &3 A4S B2 02 20124 S5 A A AL v]= A5
T LA(FAPRI)7} 250 2 7aksto] 2959 11 9)= m o]t} GEM-LOCS

I AT " FAEE BS500 AREEA lon, sURE YR

L.

A

O

=

PE:

I-U
oft

KREI-KASMO(KREI-Korea Agricultural Simulation Model) 2] =4 2-&7}4 1} =
S A 7HAS GEM-LOCS R 9] x| 9} &A= o]},

GEM-LOCS R 32 A=A a9k 3+ 12|11 #9394 714 274 UH
Aoz 45 o] Jlof 71T - A A FEA el miA = 9de HIT = Ae
w3gole} mekslo] BAof 0]85t1A} 3t} GEM-LOCSS &-8&5}o] A5t 3
A, & 715 RStR IRt AlA & o Msk(3Ad Hgts 7&% 7HAIA ==
7HA 0] v A= Y2 KREI-KASMO 2 F | Whgsto] S} 72 ikt 7
Aol WA= FFS BA st g

36) Scott and Daniel(2012)2] E11ME &6t GEM-LOCS 282 22 H2

o

54 |



. 23 7ie

GEM-LOCS:= 2 A}5 7 by} 2v] giH & 12
AGu A4 A mFo|th GEM-LOCSE FA38H= Ho]
I Zth. GEM-LOCS 9| A4t 9 g3 EHllof] 3t w08l 1] 55 AFs} 5f
9] =H(USDA Foreign Agricultural Service(FAS))0] A|3-3}0, AJAHA7
it HlolE = 4l s A7 HFAO)ZRE AL QItt37) ERHIHS =2
AtOIEOfA AlE3h= AABA HlolE ek g2 E Zestal 31, of
Eo] A Z-g5kil Y= HolHZE V] s 7 A4S TERRE S 5 A=
SAVEE7H, vl = olUA G H=o] Algdt 771, of 3 =72 R Al S
I = A4 =& zohsich

i)
2
30
l‘
i
o,
2
ol
28
i)

GEM-LOCS+ 147l £&5-& *E39olal Qlom
=S ZRE 1471 =7H L A H 3 T 9 YA kR A E o] oA o
O1Z| AL Qitt. o 2ehd FERAE A, S, B,
A4, et & FAReE S, FE S, Hs 5 SAEE ok E Hekeh d
g solth 7t 24 W42 F5E Aol oy dutE oz A7 of ¢
T2 FEHH, =] Aito] AlA ABitol A AA|shE vIF, 52 HA
5] Rrg = o] 2= eE A= Ut

A TFEEEA) F42 A7 2 2 dAlE d9s] Hsl 224
2 45 At 1dA M 77 9] HEEEEEs, B, o, Ui,
A 5 lutet7] 4)2] 5 A A of diet g 41 9] A% A7 (t-1) A A
A7) F57149 A7 (FABl8)ol tiet BlS39E whgsta] 24 =, ofe}
FAFSHA Heker Aol Aito] gt /b 4, & Al 17 4] Sl 2 =%

37) USDA Foreign Agricultural Service(FAS)(http://www.fas.usda.gov/psdonline/psdHome.
aspx, dM: 2020. 6. 20.)2+ Food and Agriculture Organization of UN(FAQ) FAOSTAT
(http://faostat.fao.org/site/351/default.aspx, AAL: 2020. 6. 20.).

38) MRItAL |4 M= (calendar year) 7|Z=2| 7tA0|X|2t = MuHX2 REAT:(marketing
yeans 7IEQE AMESZ s 7|7t0l CHell t712F t-1712] HigS 12{$t 7HESRIE 0|8E,

HAZL 7|SHEIE srdst BMFA | 55



AL, G AL, SA AT S AL 52 2R NS A F =
AR o] ARG E T vt 7k SE A A B UHlE o 2= Af71H4 ol ofd
St Hl 7714 0] AL Eof Qi

2GAO A O] AR 1A 2 E F5 Aol 715 e
v 2 AR HE . Ak dSole F& F50 e £ olSe] 2a3d],
RO 5l S 5] Stk 92 0 8 GEM-LOCS Zdo] ojs) 2=
E =01k A1 S8k AL 7 5 7H] FEE 2017H9] S S8,
10979 24 87, 51z ST Bt SEgS AL &, AL 374 S5
Aol thet =3 W wE Eo A2l &S F7 B 37 S4A 9 715
TS AdEste] 2AHES 440 Al

GEM-LOCSO A =8+ AlR& 589t QYA E 715§ a2 FEEH,
SHZ(3H) 2T VR Z 284 BHS AX A E ol A" ArRg 5
29} LUAE 7RG 2 2 FAStE AL 7t EA5ke F271 4 S4t

UE
J

714 Atol9] oj&A H AT dA o E0E 7l o HA 1dA R ArmS
= FRe 7SS A% a0 5= SAAFE R o8I, E HE
Al B AJE 72 4 € 552 5= A 7] o wEt 7S E of '
FEH. LEAE 78 & 78 BT AR A e® 27 FH A At
1AM ALz-&3 L AAE 71534 S S8 &0l 24 =T, o] 27}
A 8 o]9jo A1 B AYE s a0 g2 HE 714 E =S T
Aol FHdd. a5 2Aole AHA 7t 2 B A=A g A F50 Wit 7t
AxZ 5ol ZeE b, F9R-E2 GEM-LOCS 2 Yol A 2HHA| &=
SAZE QAT & Edo] =43t 2ol it B 42 Zekal A et Hol
TAR] = B o= o Bl ofn] FHof Y= € tiF=2] 247
5o} Aeh40 A& S0, EA=7He] S8 M (&E dkEhe a2 S7HE 24

=
1, Ol2fet &Ml A28

o =g 2% g T2 71BR(EL) QUNE 22 K,
40) CI2t, 2% LI ZEEH= SO S AT Qi FO| HEI0|LE B12I%(91 7ol HofLt



F87F e BF 7He =T, 23 6’%01 V= BE 7HE W =E 245

wol 274 272 A48 Ut
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i
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o
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ofh
o
m
_II->‘

1.1.2. KREI-KASMO(ZLH)41)

7t 2y A9 V&
KREI-KASMO 2.3 9] tjAHE-E-2- 20191 AtY 715 A el 9] 98.7%, &3
A2 98.9% & XA &Y BAEA ] 98.8%E AASHIL QLo Ul BHF=S M

ZZA o2 Vel BE3E 2golaly 3F 2= 9tk KREI-KASMO: UukAA|

R| QH=CHE 22 BAGP| AN, SR MM} FUAHIS 2o HHMS S RaEl=
SABO| HISIS A5G| ZEHOF .

019)2 &5t KREI-KASMO2| #£& Q9f M2/t



. 23y 78

% (dynamic partial equilibrium)

H SEHTE

s

=

I

‘__O:'

==

KREI-KASMO:= 5¢]
2P0 2 SANET} vl AT=S 2P Wl 9

Al AxB] A BA 7

-

J1 7] (simultaneous

equation system)?) 2 AAE| =& LA E o] Qtt g YoA A5 AA = o

(&71771H4, A=H],

LIRS

2 BT, 7} E 80| A

=% 4=o] gtk

(})J‘l\

(o) =G A~
SEETS

AL A, ARA, o], HE, S TR

, AFE A

=13
=

(s YA, S AR, b}

=
©

750l At 5

A =S T = o] k.

20| A0 TS FAI

.
o
(recursive model)

(simultaneous model) 29t

=2
S

=)

AL

=
=

54 912019).

S

HOl(bias)7} Lzt =

Bl=
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(3% 4-1) KREI-KASMO 22| X

= 7

S

A=l | [q
=UpE

i 1

17|
EWE%TB'H'W TRQ

5717

&
TS
=

GDP 438

BHdsE

E @)

! oxkg

—[ }1 , ___________ e EXURE

£3
e 7t

v
i IHREAS
e M

39 Yo

Al
7

g
2

i

et

1) Aol

AR BES FBR, A4, HAFE TR BB SHL MRS
W Ao] 2ol ek 2 YA o] PR LA 23K Zo|7 gont A F
FRECINEA, SFTFRNL, 2UF, ARATF)H £22EE1AY 5
2 FE FEWL FFAFGLF, £5F AWATY), 12T AR
(Eo7He, S7hate 7k 3717 0.2 st} o] ik E2e]
Frhae 233 A FP7H40] e, 2 A #F7HE0] 455
FHS urEste] $FF 507t FIL olFE HolH 2FEch
FF5R ol F2Y QAL P4t A7) AefE A, FE] 3]

&M HAlE=S 371 7IHedER A F52 S AR

¢

&

(r md

N
[o
g

i

bl
7|

2

0

HA% 7|18H8lS wtgst 2MHA | 59



o 50 AR EB| w0 FOoB THE Yol EBO £UYFL
F29 2071 4L BRI $Y/ A0 Ui 0.2 FHT Yot B2
Aol AnFE FFES A7 AR ) 2R Fool
o, B2 I FIFFL BB TP, £UF, AxYnFo R FYE
Frole

220 A9 Al B 19T Y B B
A, 1919 A RAS 02 TYHL} BB SEFS BE 50D

o

r
ﬂLj
g
_\|1_4
Y
=
e

20 o8] 240, EE 42Uk B2 wul7l A7} 8hgo] o8] 2AEE T

olth. EE AUA THS E2 40712} g E2e) 1) g T3] o5 24
At £2 2] 35000 B2 Sev EE 557, 22 AU g g4s
TAEG. AR A9 EF w74 B Auj7hA 0] P, BE 57}

o 7HA -2 F5 wuf7hA o] geolch

YL FEEE -89, WA, §4, 07, AeHA, Ha gL 1149 FRoz
THE} FARE Y 2R 59 J8571S LT AR wygoln)
=3, ARutels 53 22 FREUY P4k AP AER 5L st 4
=1 9teks ol A A T4:0k Aol 7} ik 74, 3H9-0] A9 T A= AL
Hhgit AYE QB4gukEZet 14] Bjek ALgutgigo] ofs) 2y A,
SA9] A9 BE A8 A g Bek ol 2} g A 4] o] njet 24

S E A= e

43) 7| k401 =7 |57 FHOH7 1247 [t/ 7 B |
44) THHRIS Z0) B TRELS 20| EEOILE BE 2 M40l 571l
X2 SS0| 0124 $BF 012 71 OISA| 2127t 01213, M2HA 271 FAIS 120t
EZHTY SUVSRE BSELIO HST} NS HIZOR HYSIT US.

45) 2-9172{(2)=42

ACH7HUSD)X (1. 1+2AMIE(%)) x EHE(%/USD)

O]
=l
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1.2. 9ur#3d 28 GTAPAA, A <)

A Aolct, diH, 22 CGE E‘ﬂ-’] 32 A Q1 GTAP

AL AR wll QWSS AlSstal 9lof Lbt
Mg Al Este AR @T—_LO] Golgt mgolztr &
714ke] P52 GEMPECKS A3l A4F5HA. RunGTAP, Gdyn
(TH) 59 £2ZEo & AlAstoto] AREAZL HE|otal A RES &8
g 4= Qltk= Aol Qlom AXE o]Z 4 GAMS(General Algebraic Modeling
System)E &-&3f| AMG-F7] = Tt} BE0] GTAPS] £5 B &4 g2 fit Hlo]
EfHo] A= THSSE CGE R g0l AR5 AL 210 CGE Hlo|EfH|0] 28] #=0] Hrt

A<
1 E

g BYe Ao i AL J|FUE JPoIA MIT & Uk
Jacobs(2016)2} Dissanayake(2018) 5= ¥ GTAP g S &-8-5) 27 7},
SFAHEIE AT AT T2 2 P < GTAP-AEZ(EA| 0877 9)
+ EX0]-§H3} 59 R A5 HHdsto] B2 FE T+ A

o]2o] Aol AU 7I& SNHA ¥oF GTAP-EE £
+ 7|& BE GTAPY|| AU A|-HA|- 8- 95 A7t B
=%, G234, MiEdAHA 9 AR 848 RIYES 2= 7| FHsg)

Aol 2 FPRE TS AT E7| o HEeE vty ZFolot.

oflt
e
)
Q
—
>
~
é
E
)

r_@

HA% 7|5 HEIE BtEsH 2MR7A | 61



1.22. BZ 2H HQ

GTAP %3 23 9] AA|3t A2 Hertel et al.(1997)Z Corong et al.(2017)°]
A gotg 4= glow, Rl s BP9 EAS SHOE HEFsHA Avstaxt
Stk 3 GTAP 2@ (Version 7)2 THA| G TR A s dutdd Rgo g
GTAP 10 dlo[gf#o]A 7]& 1217] 27tet 6578 F-E(4H)S Zaatal Qi
GTAP Bg 2 2= NES71} Al A A o] S Aol wFiio] thg 4
olgh= 7Hgstoll IRt 2P| A olof wt YAkE, R4 § e Al
AR S Fofotal 7H a-8=H3), 719 ole=tsE 24ste AL
2 A5t Ay 52 oF S utet Asker ALt 40 7HA o] A1
A2AE A =5 A HHA Aol 2E T A4t 7] oof meh A4t
Al A2 AL 7] BTS2 400 A0l & 5] EuelET 7HA &
A3} 4H] 0] T} A5k, JHO| A P2 FRAE D 7HAlo| AT LA
Zolth 24 Y %YL 2009: 78-79).
a3 1 o] B AL A4 3 2 (Social Accounting Matrix: SAM)0| ™ 3
W A @919 %HH A, AH]- A FEGE A So= A H AR
71, 8125 A FA 2 =7 w473 A 178 A
< Z¥7ZF /g5t o] & HAH 0 2 AAsHL ITHEHA 5 9] 2015: 73). GTAP 2.3
9] SAMO|= x| 9] A (regional household) 2 FEE= AXNAAAL(HBEZL &

& AL Ao 2RE Y U EA, @52 WS, ARAE, 3U A%)

of Altt. wWEhA A F=A| A2 Tledo] 1 H AR ASH A5 2 duft
BH] 5= A2 e 2 o]ch(Burfisher 2017: 66). 0= 411} A& ZHo| =
W S44HGDP) 7HE .= o3 = 111‘-& TUSHON A F7H 2ol A 2] = o
U &= BAHNDP) 2.2 AALE T & 4= 1th(Burfisher 2017: 66).

AR A E AR, BEA e, AR 5o2 A= 249 o] 5/l whet
FATEH Q4F 2, e5), FEFEH Q4EA), 1L 84(FHE 5o

& AAADE s 4 9ow 054 AgA AT HIT 5 Ak

-

Q.

ON
1>
Y
iy
o,
£
Q
—
2>
Hﬂ
rlo

o A
fo
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(Corong et al. 2017: 39).46) GTAPO|A] 714 9] P52 t}E CGE X g} Zo) d&H
o] S (nested) CES A4t 7H Rttt @A) MAo|A 7] 352 A9 vl&
E(top nestyi= FXH 2.2 F7P7HA & B35k @A 0H 40 = HA Y AE=
N A = 2.(oH " SHAshe 7 84 48 5 Bgoh= THA ot uhA|
I Y AEO A= EAE SliAlelet A RStz 25kl JlTH(Corong et al.
2017: 13-16).

GTAP 23S A4 B4 Anto] 54
(decomposition) T2 Al-F3teh. FAASNE A3, 24, Ala 59 82lo] whet
Hojg-84 a7 (allocative efficiency effect), 7= G T endowment effect), 7|&
B PH(technology effect), A3}2] W HZ7A AT commodity terms of trade effect),
Ex-A & 192 A 8 7(investment-savings terms-of-trade effect), A S35} g7}
(preference change effect) 5 671X A2 oS 4= I tH(Burfisher 2017: 197).

GTAP 1§ &3} 2 5}o] Al(Set), IS4~ (Parameter), ¥<=(Variables)”7} 7 2]
Hr}. 23] 24 (Model Closure) 7|2 AH&-oHH WS W- A48k 4= ot
A(Set)y= A3}, A H(=7h), 48 4 59 FHS nlstal, o= thAwE A
Y 55 Qu|ettt. Closure 712 718 &= A == £4 712HE-271)
5ol met AR o] Y- 9 A2 o BE v 2A A5t & jith &
o] @7] E4 Aloll= dEES AR A, A7 24 Aldl= AdES

ISR = ¢
%2 HFoHs 4102 walo] 92 (Model Closurey M7 % 2 ik

1.2.3. GTAP-E D&(M7|, X|2)48)

—_

MU AL AAGES] F25 AstolH, o] U A\ 0] A§0.2 7| stz 9

46) GTAP 7H{T 01 24& RSH0|7{Lt ofet 0|5 H2| & 71X Rz 2RE.

47) GTAP 7H{T 01X0ll= S =7t HI2E|0 I 7150 M2t MES0i| 217y HESRASLY, HH
HT0A = ST IR =8 HA 2 T AZAZ YL 7152 YEl(specification)
of= Ol RedsS 0.

48) Burniaux and Truong(2002)2} CHRIZXIERATL2(2010)2 AZ6I0 Q9 2|8t

HA% 7|5 HEIS BtEsH 2M/A | 63



3t 0| ALBtEEA(CO,) & oIt £A7h A BIHE SojA 5] ke ] AT),
SIA| Tt 7] 20] H2 GTAP BY-L oA A4S 428 wteslx] 24 of v
2], AA), §7, Yozl 5o Alolo] AnaAS Sdsial Agslis b 3147} 9
o} B AolME o] AEAS BE GTAP Bo] whejsh o =]-517
GTAP(GTAP-E) B 8< 2-8:5}0] 7] 3 5)0] G71 BAsT
GTAP-E: %2 GTAP 230 A= 7k, A=} 4ka 4 7he] A4, s A=
CO, &3} 2 & AAN ] HAUEL EYsto] oA AA]-873-2e] 7ho]
AT 2 S Ao mhotat 2 Q= 81 m o]}, oy 7] et o] B4
GTAP Zgof vt R0 72 A 7 o] AAREE WA=t 4
Aoz AYSEE slo] FA|H 0 ShaujSeo] Asl vAUZS A3
5 7| 5uste] Azt Belo] &

=1 —
SR wﬂgwﬁ S, SAAAE 5201 20] el
MHo] A AFYL THHES FRE APHARA, 2U3 A2 2
), ol g 2fet 27 5 AHeks WA Aotk Yo R APy 2ASL

oZ
2
o
=2
=
ot
4
SN
= 0
R
|
ral
i
N
rd
(@)
—
>
o
™
H
of
1o
o
o
S
Wl
5
o
i
S|
ra

I AIAZ 2 g At AAE HIZE4AR], FF4H], 7] J48(
A8) o= FHESEAL ek FE A2 2HARHTE 2 AT
s}, A1) B ola=dekE A AHlet FikS 275t
HARSH=H|, GTAP-E 2§ o BA| % =
887 ol SHSchs 8% 52 ik FH 2 £HSHAL Y
GTAP-E 2@ 9] BT 2= <19 4-2>¢ &t HFAY 552 =H1dAl
E12] A (Constant Elasticity of Substitution: CES) AAFE £ A FE71714], of

% o
N

rr o
ot
4

H
udk
_O|L
1
R
o

i)
oX,

Y A] 234} (Value-added-Energy Composite), &-3157HA (Al other inputs)S
eoto] JatE]= A o2 7Skl ik 7R 9 oY A| BEFAl= EA|,

64 |



(&9 E=vsd), dARY, A2 3} of U A] B354 (Capital-Energy Composite) 5
TP 7HA] AR 47} CES AAFE9} A8k o, o] % E A9} A o]
=o| E7150A gL AR T} 52 AJARELE 71 B4 A $1EHe] Al (Constant Elasticity
of Transformation: CET) $<0] £#|5}0] o]5-0| 753l & 751l QUtt.
BRUFUAE 2 RYSIAAR Aol B YA CES HHTSE B
4] AT 5, of el BRI AT SUFAS] ThA] CES A4S 5
3 A4 He 12E FAT ELH gL AR k= O}Ucl‘:?j

A AF 3 ute} o], GTAP-E Hg2 A2 FIP7HA| 2R E S3AA oY
A9t %Al BRI A R oA A]-ARE Aol o] AR 2A1E At
GTAP R g2 I Lt tpet R o] 245, A= K2 3~4d =
712 741 5= dlol g ¥ o) o B8l 717 5 WS &-E1th 2020 10
715, BERY2 7.0MAQ v R Y2 62941 7|HoR 2-8F I Qi
GTAP tlo]E#jo] A% 10AM A O 2 2004, 20074, 20111, 20144 7]&
Bl Al 55t £ 970l A= GTAP-E2] 41 gl GTAP-E 6.pre2 M A& &4
Bpites

(38 4-2) GTAP2} GTAP-E 2% A1E Hlw

EZ GTAP Y GTAP-E 28
Has Has
. /Q\
Ol X|-E77HR| LI X| TR EE
HI17kR| LI x| ®7 22 (O] £ &) (OflL{X| £ H2U5H,
o (OlUX| £ =3 olUx| SZRE ZE
AT /%F\ =y
EX =& A2 2 sl xd}g EX L& x}i o1||_-|x| Em sHel
X1 - XNHr o1 - XY

Z}&: Burniaux, J.M., and T.P. Truong(2002)= A 21-&

HAE 7| SIS Hrdst 2MHA | 65
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(1) GEM-LOCS2t KREI-KASMO A LAl

O GEM-LOCSE &3t 7| ¥Riste} o] 47| & a3t ZETa S0 2 I& A4
7t4 Wt 2 54 E F oo v X]E YA
@O GEM-LOCS: 7|3¥3}e} o] 47| &7} = A| & AAE
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221, Qi H2

At A 2 715 st thE B S 0] 57HE AABAIT-E
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Rty A e S8l 715 A 5 AR A kol A= 9
24 EHE 24T S Ao DY S F2 AR F500 vA= E Il
isfA 245k Aol ol ek AZE At
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1. B0 BYS 28t =U s &t Al=2|0)1

=
A G BASIIA Bk S 4 T, 2, ia, SRR - %9 59
T2 FAY0 2 Sto] 1ot ol 7] 71 A Bl 1 1—5 JFe B

Selutet 2B wow Fu APA] DA JFS hESE = Representative
Concentration Pathways: RCP) A|Ug| @ H 2 EA4513th 18y =2 599 7%
S} i3t P2 KREI-KASMO 2l ¥1g3}7] of 22 eHAIF 0] Rlof, =l 5
A T2 39 sd FEolA wHE IgS Woksole ALz TP & 7
FHStE QIS A & At S Heke] 40| o] v|A|= S
e RS

RCP AU 2= HH 7t 7] 51 8} § O] A (Intergovernmental Panel on Climate

_

-
o2
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Change: IPCC)9] 52} B7FH 1A of| A ARE-H 2A7IA 5k HSHE HHget A 2
2, RCP 2.6, RCP 4.5, RCP 6.0, RCP 8.5 5 & 4719 Alvtd] &2 A=t RC
AUt ol A 52249] ofu]= EAPA] S (Radiative Forcing)Z 2JW]5tH, o= &
A7EA 5ol G A £ e H =& YERAT &, RCP AU 2.9] 22171 A
A4F 2A7IATE A o] u] X GFFo] At A& Yu|Fith RCP 2.6 AU
QI7Ho] g0l oJafiA HA o= BE F ol A AA| 9 A5 02 3|5
Sk 735011, 2100 7] 52} CO, 5=7}420ppm O & 2020 AA} 2] 17|
% CO, 5EQ1 oF 415ppmIt FAFSITE Weta] o] = Ad E715E AU 2 2 H7}
Fth RCP 8.5 24747 #17E glo] M & == AlvE] Qo] o, @7 A2 24
< 51 21009 9] H7] 5 CO, 5=71 940ppmo] E Z o 2 o SFth. I, RCP
4.5 A2 2. 9FRCP 6.0 Al = 24 7FA A3 AW o] A== 492, RCP
4.5 A4z 2319 21008 9] t7] & CO, k= 540ppm O = SH 1L gloH,
RCP 6.0 AJL}2] .9] B2-0= 670ppm .2 == 11 c}. oof| we} 21004 7]
& A Bt 25 RCP 8.5 A4 204 7Hg 01, RCP 4.5 A[Lt2] Q0] 4]
74 gt 9, 0] 9ol RCP 8.5 AlUE]| o)A BiE/do] o a1,
RCP 4.5 AlUte] Qo A= A A 0 & 5/do] Arh<19 5-1>.

av]

N
%54

(O 5-1) RCP A|L}2|RY K| W Lo 242t

(2E) &+

0 70
1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
——RCPB5 ==°RCPEO - RCP45 ——RCPB5 ==+RCPGO e RCP45

F AR "7E Pototo] AMESIAS.
w7143 7154 B Z (http: //www.climate.go.kr/home/, A Y: 2020. 10. 7.)& -850 A+ 2HA4.
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1.11. 5

MHO

7F BEA0Q
7133 wARE Q3 3 U] Ak v A= G 49 A dA =,
137157 A A A =719 52bE Akl A& FFE 4I5HAH 7]

g
5] L Wgstel BPE, A2 B4 2YSAG AYAT

N
T

o

59}
o]4g7] o A
£ olg 3t & Aol AL 71 F AT Teje 22 TS 2L, 2% A7
2 uheo 2 RCP Alutel 20 w2 whg o 2519t

715 SRR W S0l A9 FFS nlHL), 55 H sk
Q15 7149 BIHYAHo] Z7HA 5 ALY BEANE ShE T Yk 715
WMol A7) e B4, 7k, B4 59 o471 @4l A Sol 571
SH= AFL Bo|1 Urk<1Y 52> 53] 201899 ZHL RCP 85 ALl 02
Fol AL ol e Axolgieh. mebal Z1 B 59 Akl VAL G
B4317] oA Lok 44l wste} o] o475 WS v W e

7k 0ot

(28 5-2) 7|59 2 QU= ARI(1980~2014K)

B
1000

800
600
400
| ||||I|||H“

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

-3

°
=)

L PV P B SRR A B ZissE A
(FURT e, 2URI2, (B, A 2opE) (Fe212, 2t L)
HREE IXLED)
© 2015 Manchener . Geo R Nat ~ As at January 2015

Z}&: Munchener Ruckversichenrungs-Gesellchaft, Geo Risks Research(2015)E AJ91-&.

HI5Y Y 59 3 242 ¢
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B ¢3Lo]| AL Roberts et al.(2012)2] EAAHPHS 8-85}10] 7] 7},
2 50| ZE9] thapof| HIR| = JFFS A 5FAT. Roberts et al.(2012)2] -1}
q0 2 A7) 2A4(growing degree days: GDD)E 28510

ﬂ

= AL AL, ofof W S AR =7 =501 A
ol 2= S4S LRt 71 s F5olle @A ARl of 3 Fo] EAE

o w3 A S T e TR A e 75| Ho] 917 1)

E3
al.(2019)°]4} Lesk et al.(2016)9] EA4 HlHof g} o]Al7|Z A af|(Extreme
Weather Disaster: EWD)& T-=5}0] & 7551t} Vogel et al.(2019)2 0]A17]
(3 1: BEAS} AR BRE B0l 1)A L RS 7] Alst 9] UE
& 2 E(random forest) 1S AH&-5to] A2 2 Y= o] 37|52 &
SFRATE. Lesk et al.(2016)2 O1471 (79 2: AtEH )7 52 T=rol
S SEA(Superposed Epoch Analysis) A HH-S AR&-5to] A 9]
ot o] + 7}X] S o715 7} A2 Dt A4tol miA|
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=
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)
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B7SE E 5 = ©ol o] IFF A e E4Z flshA = ool Hig i
27} g g sft}
71487 o] A2 0 7 £ A+ tho] m] X = J3FS Roberts et al.(2012)2)

2 vl o s Bt 22 WAZ TPPstel sl 22 94 E 2ot &

e

H
B4 o A4S %—EHJJH g g (dynamic panel model)S o]-&dto] =51t
=
[e]

S W00 17]9) 3o S W 4714 Hautocorrelation) EAS A
7Fs4o] 917] Wielch. 3k A 27h9] B2 e F(unobservable
felg
=

4 o, HE4E 7He] A A (collinearity) A = AT
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+
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o
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o,
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=
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=3
Mo,
(N
)
_‘3|l"
N
B=)
!
o)
o
rE
filo

Yield,,, = f(Yield,, ,, Tech,, Tmp,, Tmp>,Pre, Prel, EWD,,;)

(3 5-1)
- ki EE o ZTHAD), t: AZHAE)
-Yield: @, Tech: 71EHFAIEFAN, Tmp: ABH7|Z, Pre: ABIITF
-EWD,,;: O1371F As(Bn| ¥, 712, 7o) Aok 2.5%=1, 21 £ =0)

i= 7]-8-9] AF519] 2.5% 27)(TH, TL)9} 4=2F2] AF-6}+9] 2.5% 27H(PH, PL)2
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EWD,= & 409 "ol ¥z 45 42 ol i, ¥, &, 7Heo=

4@ 4k

2

—

T

AT H AR
4t/ GEM-LOCS 2 g o] Zote 570 F2(HF, E, B, &, £55)0]
o, T4 A =7k A AlA S 14470 =710 o530 247|132 715 A7 7t <5
= 1961~2018d7}=] o]t}

4] AP A WS Al SAISAE 885to] A, w7HE, F5
AR E FASIAT F5E S FAO AR (BANE, 2 A 28
o, 713991 W= CRU_CY(Harris et al. 2020)9} 7|44 7134 B g s z}
55 8T 37HE BSE V]9 A8 CRU_CY S E85h3loH, A=

8 W 723 QU A5E AR U5 240] A8 SRR A4 7]

of hu 2 Wrsto] A8 BTty

RCP AU} 0 715 ol& Abat 7144 7|3 AREd 4ag Fastact
714% N1 FAR LY AR ARAR R A Fo] Hlof b thYof of 2o
Tk 2 /b o 2 428 AT 4 97 Tz ofof ket AlLkel 28 A
Hi SR RSTRS T8 T NS AL 0] 5 Al Lhe] @ BAjo] vl

i

=
_

A

it
S~
-
o
ol

(E
2

50) AIAIH0| 2 =27t= 2A0IM MG, =718 MAXI0|Z Q1510 24
(= 49711=, E 807H=, 22| 6174, & 9871=, S 12971=) & Xt0|7+ QL

51) 7|4H 7|2 M 2 (http://www.climate.go.kr/home, ZAMY: 2020.10.7.).

52) G= O|AE A3 2|0t Thetw 2| 7|2 A A(Climate Research Unit)= 7| AHIE 7|15 &
HIO|E(CRU_TS)Q! B, &4, 2| L 71 7|2, 24T, S, M2, A LY S

- OL-

=/le 258
o
S.

Zoll ACH, 0| CRU_TSE EEot0 =718, & AIAE HI0|E2l CRU_CYE 758
53) A2 HQ AR HUZ0| EXOIH, 271 HSA| HHRIZ0] AlZHE.

MO QOISIK| ¢S, B71 | W 2710 FHHS 7IFOR of1 U0| S
A

i |
2 =7t =27t E SHFQ AL E 22 0Lt 7 | SSHEXH L SAE AR XH0

of7| MEY.
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&+9: kg/10a, °F, mm

e Z [T m EYeN
3 BE BE FES RS BE
B x| B2 my | B | my | B2 oy | %2 my
He 1454 | 729 | 2350 | 1726 | 2259 | 1582 | 3052 | 179.7 | 270.9 | 290.4
e 66.6 64.2 60.9 71.2 69.8
AR
B e | aazo 12.4 (780 12.6 (1610 125 2180 10.7 @100 11.8

4| 99.7 | bb.7 | 748 | 53.1 | 71.7 | 53.8 | 1105 | 656.9 | 1075 | 68.7
o= | 438 0.5 52 0.7 5.2 0.8 5.5 0.6 5.2 0.8

m
27 7°|§ 4.2 0.2 4.1 0.2 4.1 0.2 4.3 0.2 4.2 0.2

a5 | 44 0.8 4.0 1.0 3.9 1.0 45 0.8 44 0.9

BER| 2,842 4,640 3,538 5,684 7,482
EVIPN 49 80 61 98 129

Az AR A,

57} Bl tha] BAIst At thae) A7) ghe @A Tl (O] AL 1
A= AR GEton], BARORE S5t A0 tept o] A9 24
5 A%gto] 0.51392 the A2 Hlste] 2 Ao.2 ekt 7] 49 (44
(persistency)©] 743 2.0 2 BAE|Qch B 22 obAlo} Aol 4] 3402 4}
8=t £5] opilo} 1|9 250 e b0 How ol Tt AR 4

1 78k A9 31 IEK Timmer 2005). whebA o] i3t @4go] Wl e 2 0.2 3
Mtk 7| aM4E BE BB B0t F(H9 WAV Ik AR Yehto

n]
>
0
H
=
ofr
1%
02
02
HI
1%
njo
40
o
H
og

AE2014 | 79



o, A0 RoFt O etiith TS AN BE FRo|H LEt g
o} G+ 9] ABIATE Y AOE tehort, M AFTA EAsHE R0
HE|gleh. 4] A9 o, Hel, S5l A Bet ul g AL 24

ot A0 R ARGt Hutd 0 & TF4ago] vlsf 27t ZHE AAF Tl o
Wzst Ao 2 B glon, o|fgt At AYAFL} YAt T 24 o
A3k 717bo] Dk g H Alseghe] Aol S sty v E 7143 eke] WA
2 APAFLL} Aot A0 UErT

o371 % 9] B F&ol wtet BAHCZ |OFt Blg= Zpol7t AN, T
= ()Y A7 Qe A0 2 B4 E o] APAT1t Gkl @44 YR|oh=
A0 2 Yeiith meha] BS5E 7[R 5 o B E o] &5k WAk o479
FFE YD 5= Y=ot WO R AT Z 0= wohdEt

(E5-2) MA 228 U+ 8 21

= e %' e u 2
. 0.2707%** 0.1883%** 0.0962%* 0.5139%* 0.1780%*
o (0.0274) (0.0264) (0.0294) (0.0239) (0.0349)
o 0.0094*** 0.0126%* 0.0118%* 0.0058*** 0.0140%*
(0.0008) (0.0008) (0.0007) (0.0003) (0.0008)
- 6.4436 5.9639%* 9.6220%* 7.5748* 5.2840%*
(5.5958) (1.9431) (4.674) (4.3221) (1.7770)
o’ -0.9901 -0.8676** | -1.4100% -0.8832* ~0.7000***
(0.6992) (0.2502) (0.6040) (0.5140) (0.2210)
o 0.4863** 0.0757* 0.2110%* 0.06947 0.2190%
(0.1883) (0.0408) (0.0519) (0.0527) (0.0881)
o -0.0481% -0.0023 -0.0147% -0.0052 -0.0166*
(0.0219) (0.0061) (0.0070) (0.0060) (0.0095)
oD, 0.0250 -0.0007 0.0038 -0.0226* 0.0089
(0.0382) (0.0077) (0.0191) (0.0088) (0.0106)
oup,, | 0174 0.0133 -0.0006 0.0051 -0.0231*
(0.0698) (0.0119) (0.0430) (0.0116) (0.0131)
o, -0.0808 -0.0132 0.0244 -0.0109 0.0007
(0.0573) (0.0106) (0.0346) (0.0082) (0.0100)
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(=)

== 0= 2 Ha| o ST
D, -0.0214 -0.0179 0.0129 -0.0190 —0.0830***
(0.0948) (0.0177) (0.0097) (0.0182) (0.0212)
Const —25.8985** -30.9120*** | -35.1100*** | -25.1947*** | -34.0400%**
(11.0079) (4.1655) (9.5730) (9.1248) (3.9800)
Wald chi2 2,165.67 757.91 66,617.70 1,932.26 699.23
p-value 0.000 0.0000 0.0000 0.0000 0.0000
Sargan Test 37.7747 58.8369 57.599 58.3379 58.3755
p-value 0.9156 0.2105 0.2443 0.2237 0.2227
HEX|F 2,436 4,118 3,155 5,074 6,690
=/} 49 80 61 98 129
F 8T A BEQAE YEII, ¢, s 242 10%, 5%, 1% T2 f23E vk

A AR} A,

S 2 ATHE RCP AU 00 whdstol 715 Hake] oJakg =] o
29 AT |22 BI1S AAST dl= WIS lstel 2009014 2018
¥ 4ot £2 W o5 E4< St 91538 B 7= RMSPE(Root
Mean Square Percent Error), MAE(Mean Absolute Error), E|2 Q] B 5A <+

A HZ
o}t RMSPE?} MAE “12] 3 Theil 1. C.E A

(Theil Inequality Coefficient: Theil 1.C.) 3t 7|52 2 sl%lon, HX
TPE(Turning Point Error)& %

Absh= W ofe o Aot

~

(Y
- RMSPE = \/LZ(
thl

- Theil Inequlity Coef ficient =

o

W, TPE= Al=2]9} d|=2]9] 77|= v wsk= Ao| ol g} HFekS v w3}
olt}. o= Eo] t-17]9] 1|3}t t7] 2] AlA|gko] Z7}819] T o &7} % HF3Fo]

S

L
|

ol

HoH 2 5 Fe 2AM2 /5t 2y AIS2old | 81
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A9l Z A7 FAR FO R £ 97] v TPEZ £ 3}
A) gpech. et ol 2 gre] ok o] AAIgke] Wk W ch ek, ojuji

o,
)
L
i)
)

TPE7} EA3tch webA] TPE: oS ¥ 9]0l A TPEZF Aol v 508 7HeFs|
AAeE 4= Qlek
&g BA Aa} g)F, 8, 29 Theil 1.C. g+ 212} 0.0508, 0.0528, 0.0548 %
ol &2o] v A &2 Holn, 22| 0] 9% Theil L.C. §t°] 0.1 o] 5}= LEfT.
T8} 42529 Theil LC. F2 0.2248 2 ol &20] £1] &3t 2 0 2 Yepyict.
ol2gt At &4520] A GMO Aul7}H got 71440 JRFS A WA ¢
L A0 ditE T 93t Bl TPEZF 0.2 ¥ w3 WA B4 €},

H 5-3) 0i|=2 I7H2009~2018)

o o 22| u EYes

RMPSE 10.6673 10.0939 14.4946 10.4364 36.7053

MAE 18.4630 30.5146 42.2819 40.3649 154.9614
Theil I.C. 0.0508 0.0528 0.0792 0.0548 0.2248
TPE 0.4000 0.2000 0.2000 0.4000 0.4000

EETRER )

Frol obd A7t ot 2= TS Whg sl 7] wiizoll 4] Ao e AR
o] ZAgttt. ol 0] RCP 8.5 AU+ 2.9 39 7|37 7 2 A Ueh+=
o, A AA Bo-Z 3T A ol ddT Yol o] A7t 34w o & e
UA] 93-S 4= Q7] wjiolth EF <19 5-1>9] 21008 7HA] &% RCP AU
S AT EH, £ 7]7tolli= RCP 4.5 Al 42| 2.2] =7} RCP 6.0 AL}
AUeite 5 dS A= EdH4E SATH. 2 249 =

AN

Zi
rlo

2ontt
7557} A3 s o] WA Aol o] BAla 4
[e:]

e ,
B3R Hol7] tRe] o] F9 BAL /TSt R4 FE 1
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H X QjeFe] Aol Bk WEsHe Hlo] Hherasits

AL Fo]7} ZAFAL, 21009 71202 Bl 7|5} 95} Gao]
714 go] AWE RCP 4.5 AU FE AM)9] 97} LE B0 4 g7t
0 207 ¥ g0m, 7157} 714 wo] Wake RCP 8.5 ALk 9.9 497}
AR T Bhet Eol b 2 R0 veht.

(1% 5-3) 2= RCP AlLIZIRE H=: 05

(CHs) (D

500.0 1100.0

450.0 1000.0
. 900.0

800.0
700.0
600.0
500.0
400.0
300.0
200.0
100.0
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

400.0
350.0
300.0
250.0
200.0

150.0

100.0
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

~='RCP8.5 -:::RCP 6.0 ===RCP4.5 =—=Actual =='RCP8.5 e RCP 6.0 =——RCP4.5 ——Actual

(=2 N

800.0 1000.0

900.0
700.0

800.0
600.0 700.0

500.0 600.0

500.0
400.0

400.0
300.0

300.0
200.0 200.0
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
~='RCP8.5 --:+-RCP6.0 ===RCP4.5 =—Actual ~='RCP8.5 e+ RCP6.0 ===RCP4.5 =——Actual

B
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200.0
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~='RCP8.5 e+ RCP6.0 ===RCP4.5 = Actual

A AA| A= FAOSTATOIA @2 Ao, RCP AU & A= ARF 2H.

55) 2100E7HK| 48 0153 23 7|5 #alo] HS510] 07| 5 CO, SE2 US0H= RCP 4.5,
6.0 ALI2I2| ZR0l= B4t 7|SEE 59 YR KSXOR2 B7ISHs U2 LEKS.
T 7|} X HOR OO RCP 85 ALII2S) BRAE O] 5 €0, 55 31
Ofl 2 74181812 T2 RCP AILI2I20) HIoi0] E47t 240k 202 BNE2S. So| 22|
of o] EH40f TSt 30| YTIHOR 2 2102 LiEIS.

HI5Y Y 59 3 242 ¢
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(E 5-4) 7|2Het ALIZ|Q0] ME F£2 5= FIE U+ HelE

=9 %

Scenario | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
CHE | 1.29 | 0.93 | 0.96 | 0.72 | 0.83 |-0.26| 1.43 | 2.05 | 0.76 | 1.57 | 0.12 | 2.34

AP 9 178|150 | 1.69 | 1.47 | 162 | 1.58 | 1.83 | 1.71 | 1.79 | 1.69 | 1.36 | 2.02
g5 | =2 [124]1.01]074 006051 -1.46| 066 | 289 | 0.07 | 165 |-0.07] 2.13
41117 (1241119 [ 1.03 | 0.87 |-0.06| 052 | 1.55 | 0.83 | 1.15 | 0.86 | 1.26

244 146 [ 1431 1.22 091 | 1.06 |-0.13| 1.31 | 2.64 | 0.99 | 1.73 | 0.44 | 2.28

s | 418 [ 0.84 | 1.06 [ 0.15 | 1.38 | 1.03 | 0.18 | 1.70 | 2.34 | 0.38 | 2.13 | 0.12

q 9 230|154 |1.55 (174|166 |1.76 | 1.33 | 1.90 | 1.84 | 1.62 | 1.89 | 1.44
Fé_g H2] | 5.09 | 1.48 | 0.64 |-0.95| 1.34 | 0.62 |-0.23| 1.41 | 3.19 |-0.14| 2.03 | 0.14
41 203(154|121]022]088|082|073|09 | 1.81 085|129 0.92
2441417 [ 1511122018 | 1.68 | 1.15 | 056 | 1.71 | 2.80 | 0.55 | 2.33 | 0.58

CHE | 1.00 | 0.91 | 1.36 | 1.56 | 0.30 | 1.01 | 1.21 | 1.05 | 1.33 | 1.44 | 1.91 | 1.06

9 172|177 | 183|164 | 154 | 1.58 | 1.74 | 1.60 | 1.67 | 1.86 | 1.91 | 1.60

icg 22| | 063 ]0.15|1.22 | 2.09 [-0.43| 0.68 | 1.13 | 0.80 | 1.43 | 1.52 | 1.52 | 1.28
' 4 1070 | 057|091 [1.36]066|093|1.00]109]|1.19]1.27 118 1.12
244 1112 [1.03]1.64 198028 (129|136 |1.44[150 | 1.76 | 1.90 | 1.46

A A7 2.
1.1.2. MMN SAS HIGst I 5 S AISH0|H(RELY)

A% ZHEE T4, GEM-LOCSE} KREI-KASMOS 94|50 7] %
HSLE 1% 5H7](2021~2030) = U} F-H 2} PAHASHS RCP A UE| 8= 7
5191t GEM-LOCS X 33 KREI-KASMO X 3-2 £tH7] of| &2 9|5t 2§ o]
7] djiZolct. ZhE T 7S Kot 7| SR sto] wht oA 0 7 A EHE= AL
o 2% A= GEM-LOCS 2 gof ¥rgstlet. F51E w4yt of
et el E5h a2 ook A A Q1 AR 95t 7 o] 7hsoht. 2 24 o) 4]
= 7|3Hso] mE A& AuiHe] WskE F45ou, GEM-LOCSHY
KREI-KASMO E@ ¥} 75719 o] 20] 1ol Ewol A= Aot Ath<F=
4> 22, wEpa] 2 EA oA e A ¥3H= GEM-LOCS 23 2} KREI-KASMO
3 W9 ol 2AHEE EA5ISIT
GEM-LOCS 2o e dd #sh= 7|9 AufH A3t FE5714
T8 Fgo] HH, olnf FE7HA-S BARFO| ghpolth. &, 7| S RISE ©
WSk Ao FRF2 HIAH FE7HA O FFS H X AL o= THA] AH]
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T vA= F2oItt whebA 7| S Sk QIR J2 tH17]HE o] Hhgo]
]

ot KREI-KASMO 20| M= 7] A 23} s F552] 7| Hie=2], A4t
A F52 7t o] = A d A o] 2 =S 45 of A

opA k0 & GEM-LOCS 23S o]-&5to] &% 54| FE712 & KREI-
KASMO9] == 8 9o HEgsto] RCP ALE| 28 & W Heke
SAHE AAAPHEE 20309 714] o) &5h ATt

< 5-4>°| RCP A|L2| 8 2514 H3HE GEM-LOCS 2 gof| HHstal e
o, 715 RgkR QI = F5E A WekE B9 A S HekE &+

o

T AYito] Z7kske] A ZE71Ho]
B, RCP 4.5 A|UHe] Q0] A o, 2o

A =2 —Er@ﬂ%i : 01% —?*317} 011%’3}%
RCP AJLE| 2.9} ThE Aol o]t A3t YERd o]-f+= GEM-LOCS2}
H 2ot Wyt WA} et

ﬁN
=

CP8.5 AU 9] 2=71 7H4
4 7|7F RCP 4.5 A|L}2] 9.9 &7} 7}
02 g SE=of 7] fZef ol
St A7 YERETE &, 371R] RCP Al U] 2. % 7] 20] 7Hg -2 RCP 6.0 A] L]
Qo= A A AAFA o] 7HA; ol ZEAALo| 2715 uet ZEVHA lekE

o] 71 & ALx ZAE Y. ]2 4 A¥= olF 9 =AIFE g H T
AAte] GO FF=2 vIA7] wieoll s 4 9] 52171 H e sirt. whebA o] %o 4
= ) A451=1] Qo] A RCP AJUHE] Q9] oju] B thi= 7 Ajuhe] @ o] At A &1
£ F4o2 st Aol gt £497170< 2020~2030E 0]+ RCP 4.59] 2%
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7F7P 2 Ao E YEREAIT, 21009 = 7 WA Webg 7] miiol] A 4]

A2 7 =4 E4E AR i EY, ofof mE SAV M 7P e A

E 5-5) £2 = 5L IH/HA Hat My

o %

Scenario | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
= | -2.37 | -1.15 | =159 | 2.47 | -2.75 | -3.82 | -0.32 | -2.17 | 2.57 | -1.30

Y | -455 | -3.69 | -4.05 | -0.93 | -4.76 | -6.70 | -3.24 | -4.36 | -0.69 | -3.95

F;(_:g ©3] | -330 | -2.22 | -2.46 | 1.45 | -2.73 | -5.71 | -1.45 | -2.69 | 1.34 | -2.25
M1 =371 | -2.69 | -1.92 | 0.98 | -1.10 | -5.50 | -3.03 | -3.68 | -2.57 | -3.18
oan | 3092 | 252 |-301| 213 | -382 | -7.37 | -1.52 | 379 | 1.37 | -3.03
= | 275 | 070 | -3.93 | -1.46 | 0.39 | -3.55 | -4.73 | 0.74 | -4.17 | -2.27

Y | -444 | -265 | -5.85 | -4.48 | 218 | -5.63 | -7.29 | -2.23 | -5.89 | -4.64

Fé_cg &3] | -3.38 | -0.55 | -4.44 | -2.91 | -0.48 | -3.96 | -6.43 | -0.47 | -4.32 | -3.13
M| =372 | 000 |-1.95|-251 | -2.13 | -2.90 | -6.35 | -2.72 | -3.92 | -3.61
oaa | -409 | 003 | -5.90 | -3.28 | -0.60 | -5.21 | -8.13 | -0.26 | -6.08 | -4.06
= | -3.02 | -3.03 | 204 | 018 | 0.75 | 1.72 | 161 | 226 | 1.79 | 1.62

Y | -541 | -5.69 | -0.84 | -2.47 | -2.21 | =1.40 | -1.14 | -1.19 | -1.02 | -1.39

FE’ =3 | -3.98 | -467 | 1.05 | -0.40 | -0.13 | 0.87 | 1.23 | 1.51 | 1.89 | 1.08
M1 -295 | -4.21 | -1.72 | =214 | -2.55 | -3.03 | -3.49 | -3.75 | -3.30 | -3.22
244 | 502 | -560 | 1.91 | -1.07 | -0.64 | 0.31 | 053 | 0.72 | 0.80 | 0.34

A= GEM-LOCS £4 Z3Hg vgo s A=A} 244,

45

2000 2005 2010 2015 2020 2025 2030

~~~~~ RCP45 — =RCPE0 ——RCPSS5

AR E B ABAAE,
A 71434 7159 B xS (http://www.climate.go.kr/home/, M Y: 2020. 10. 7.)& &-8-3}o] AR} 2H4.
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<H 5-5>2] 435 KREI-KASMO 2o HFg3}o], RCP AU L ¥ & A=
=7t o] vlgketo] w} DebA] s sfg 59 Y HSE o <® 5-6>3 <1
H 5-5>¢F go| A3t Al Ee] 49 A WTO A oHE &3l #7440k
91 B +AEFE Aot e USR] Gerhal 7P skt webA 7] st
AlutE] Qof - g2 ek 24717 T A =27 7P W RCP 6.0 A
]9 F5- A ol mhE A4 S=7H stEter =Al5E ol Ho]
2Rl iv] 73 IA| S7hoke AR S E e, A 227 7 Etd
RCP 4.5 A4 2.9 9= AT S7H2E0] 7HF A2 A 22 dIS5HU0H. 55
E2E HlojAgRl tiv] S Ao 7P A HekAI, 4 HlE S 7%

0w @ g she Heje} Wo] 5¢) Wt 7P 2 AR ek,

=

(I3 5-5) A|LI2|QY Z=Q T2 A0l2; 145} Mat

s g

1,550 3450

e BASELINE 3350 v\ g == BASELINE

1450 NG e RCPAS
R W
3300 s N RCPE0
tre, —
1400 2 ACPES
3250 =
1350 3200
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2001 202 203 2024 205 206 2007 208 208 2030
EEI AA
=
290 13,500
13,000

270

s BASELINE e BASELINE

-~ _‘/ ------ RCP4S 1250 e RCP4S
RCPE0 RCPG.0
vy
250 .
& = .RCPBS — LRCPES
s 12,000
230 11,500

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2021 2022 2023 2024 2025 2026 2027 2028 2023 2030

2] A @A WTO TAISHE B3l A17gE 407 9 B2 A skl 9lo] HA] Q=thal 7P o], 7]
SRISE A L. HBto) e AR WSt gl2-
A& KREI-KASMOE &-83F 24 275 vRt o & A=} 2H.

ol

HoH 2 5 Fo 242 /5t 2y AlS20ld | 87



H 5-6) AlLU2[RE £ == (2 Het MY

e W E

T E 2021 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 105X | ogA

A 409 409 409 409 409 409 409 4,090 409
el 3,326 | 3,278 | 3,269 | 3,260 | 3,250 | 3,241 | 3,239 | 32,758 3,276

Baseline | 22 242 249 247 254 258 258 260 2,505 251
= 1,392 | 1,419 | 1,426 | 1,435 | 1,444 | 1,453 | 1,464 | 14,248 1,425
=44 11,851 (12,266 | 12,366 | 12,463 | 12,559 | 12,662 | 12,796 | 123,225 | 12,323

=l 409 409 409 409 409 409 409 4,090 409
e 3,359 | 3,290 | 3,276 | 3,266 | 3,256 | 3,247 | 3,247 | 32,889 3,289

RCP45 | Hi 247 249 246 253 257 257 260 2,507 251
= 1,400 | 1,418 | 1,422 | 1,431 | 1,437 | 1,448 | 1,458 | 14,240 1,424
244 111,039 (12,282 (12,367 | 12,455 | 12,544 | 12,645 | 12,786 | 123,405 | 12,340

=l 409 409 409 409 409 409 409 4,090 409
E 3,363 | 3,290 | 3,301 | 3,302 | 3,262 | 3,274 | 3,265 | 33,019 3,302

RCP6.0 | H2 246 249 251 260 257 263 263 2,631 253
= 1,400 | 1,421 | 1,438 | 1,464 | 1,449 | 1,469 | 1,476 | 14,342 1,434
S 111,922(12,296 | 12,468 | 12,634 | 12,601 | 12,786 | 12,897 | 124,068 | 12,407

=i 409 409 409 409 409 409 409 4,090 409
E 3,363 | 3,305 | 3,307 | 3,278 | 3,275 | 3,245 | 3,261 | 32,970 3,297

RCP85 | HZ 246 252 252 254 260 257 263 2,622 252
= 1,398 | 1,427 | 1,440 | 1,442 | 1,453 | 1,449 | 1,469 | 14,302 1,430
22 111,919(12,333(12,513 12,5621 12,642 | 12,657 | 12,855 | 123,801 | 12,380

1 20] 3% dA WTO #AekE S50 Xl%ﬂ% 409t 97 EZ Al9fstaLE 9ol H7] =kl 7=, 715
18} AlLt2) 2. Holo) e AT e gl
A& KREI-KASMOE &-831 24 7%4»— H]—E]—_i AR} 2.

U 59 FE dFEA 2150

RCP 4.5 A|U42] 23104 7| & Hstol| ;b 4| =714 9] Hstz A4 E=
YT FF2 109 £ 1,785 Y, AB+t 178 € 2ot} ol= -t
A FLBAEA ] 0.04% FENOE o FE Tt RCP 4.5 AU Q5o A 5
HEo| Yehd 9 HREE AuEy o2 <H 5-7>3 gk 25 R REE
AHEE OF, 8, S5 A Aoz ATl gashke AR U

Rato] B7b5He A 0.2 Leh oL, B47)7E B H 0.2 A4to] ashes Ao
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_4

¢
N

56) KASMO 28 Lif HXI= 41K Bl0|Ef 2t0) SRt
e DREIR 92 S0l S, BN BH T 4 SIS eI 013t &
212 0| OB, £F RO 1B TR AUS

57) 20208 MH| sHMLH2 504 4,380 Moz MYH(E=sZEM ST 2020).
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2 BAE|T 34 FE7HEo] shetstel Fuf ol F7kk: 717t T
0

7b2 QISkE - ¥et L /A ME T E A SR E 9Fo] ekt
PG, ol 59 29| 74 sjetoz Qi o] AU T 4
Rato] Z7F5HT, ol 2 S F4HE 7H Sheto 2 o]olA FAgALo] 4

P A Sleko 2 Qlato] AT E

(E 5-7) RCP 4.5 \|L12| 23} YR E ez 2t

T E 2021 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 1048 %X | HEYA
| -54 | -7.8 | -235 | -109 | 8b 132 | 168 -1785 -17.8
= -54 | =31 | -02 1.8 3.1 44 42 -14.9 -1.49
- -84 | -28 | -16 | -0.9 0.1 0.6 1.2 -17.6 -1.8
- g -02 | -0 | 01 | -01 | 0.0 | -0.0 | -0.0 -0.9 -0.1
- 22| -01 | 03 | -0.2 0.0 0.3 0.4 05 -3.6 -04
-3 -15 0.2 1.7 2.6 2.6 3.1 2.3 8.5 0.9
- S -02 | -0.1 | -0.0 0.1 0.2 0.2 0.2 -1.2 -0.1
M -00 | 41 | =227 | -123 | 56 9.0 12.5 -159.0 -156.9
R -00 | 07 | 05| -05 | -0.2 | -0.1 0.1 -4.6 -0.5
E8%7JE| -00 | -00 0.0 0.0 -0.0 0.0 -0.0 -0.0 -0.0

F 58 W leh 2B, H4, A4 1AL A 583 B 52 vl
ZF:KREI-KASMOS -8t £4 AuE uhgho 2 Az} 2h4.

A7 S AHA 257 7P R3E RCP 6.0 AU QoM = A4 4

| Z=714 9 stEte 2 SE900] 71 A S71sto] =] AAtel =

M2 9 E A2 24EHH RCP 6.0 Al Y| 0| A A== A5 D

TFZ 109 72 6,446°] Y, AP+ 6459 ¥ FEo|t}. o]= U FHPAH S

0.13% TF 2.2 A/ E <3 5-8>. RCP 6.0 A| Y] 00| M & H T2 Yehd 3§

T2 EFF A RERANEE 32 57 F5Y SA47H st o= st < S71

HoH = 5 Fa 242 /5t 2Y AIZ201d | 89



(B 5-8) RCP 6.0 AlLI2I25t 5252 F3izA 21
gk 4ol 9

F2 | 2021 | 2025 | 2026 | 2027 | 2028 | 2020 | 2030 | 1091 % | @
HA ~46 | -85.5 | -58.8 | -65.1 | 1233 | 1066 | —76.7 | 6446 | 645
=z 46 | 62 | 82 | -146 | -107 | 87 [ -133 | -907 | -9.1
- # -28 | 37 | 57 | b3 | 33 | 69 | 45 -42.7 -43
- g -0.1 -0.1 -02 | -03 | -0.1 -02 | -02 -1.8 -0.2
- He| -0.1 -1.7 | 12 | -11 -18 | 1.8 | -1.2 -12.0 -1.2
-3 -14 | -02 | 09 | 65 | 38 0.1 -6.1 -26.7 2.7
- 2 -0.1 -05 | -0.1 -12 | 14 0.1 -1.1 -6.4 -0.6
M 00 | -780 | -49.3 | -50.1 | -111.8 | 950 | -62.8 | —546.1 | 546
Meme [ 00 [ -12 [ -13] 04 08 20 -06| -77 | -08
sguEr| -00 | 00 [ 00 [-00][ -00] 00 [-00] -00 [ -00

F 58 9 Ee B2 S A4 TUS A 587 I 58 g
A& KREI-KASMOZ 883 B4 272 vigtog A7 24,

RCP 8.5 A|U2] Qof| 4] 4 E= S 5 ARE FF2 109 +4 4,986 ¢,
ATt 4999 A FFoth RCP 8.5 AU o oA o= = Tl P F-E
YA ZHAE 22|yt AA 5AAAIM O] 0.10% 20 2 aAE TR 5-9>.
T12 RCP 6.0 AlU2] Q0] H|3 71 FoF IA Zrobxl 21 & 4 AUt RCP 8.5

A & E 2A717F 22 7F RCP 6.0 A2 Q0] B8] ot 2] A

AHgol ¥okal o] & QIS A ZE7HA ol A F o & Fol F& ATl A

719} k7ER] & RCP 6.0 A U] Qof| A = ek 5}e] o

Fo| T2 A FEZHE ot SAREC] 7H 2 9% fHcke ZeR 2
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(H 5-9) RCP 8.5 A|L}Z|23} PR E T2 Zit
wek 4 9

T E 2021 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 104 +X | Cif=
FHx| -44 | 312 | -293 | -95.0 | 95.7 | 58.8 | 505 | -498.6 | -49.9
= -44 | 38 | -114 | -94 | -70 | -47 | -20 -61.3 —6.1
- ¥ -28 | 60 | -89 | -26 | 47 | -23 | 47 -34.8 -3.5
- 2 -0.1 -02 | -02 | 02 | -02 | -01 -0.1 -1.5 -0.1
- 22 -0.1 -07 | 05 | -14 | -16 | -1.0 | -06 -9.3 -0.9
-3 -1.2 1.7 -57 | 36 | -03 | -0.7 3.0 -10.9 -1
- e -0.1 04 -09 | -14 | 02 | -05 0.4 -4.0 -0.4
=M -00 | -262 | -178 | -85.1 | -87.2 | -63.2 | -47.1 | -430.0 | -43.0
- Y -00 | -13 | -01 | 05 | -16 | -08 | -14 -7.3 -0.7
E837E| -00 | 00 | 00 | -00 | 00 | -0.0 | 00 -0.0 0.0

F 58 L 7JeE 28, FU, A4 42U AT S84 ¥ 5 oI
A& KREI-KASMOE &-83r 24 275 vlRt o & 2=} 2H.
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2.1.1. 24712

H Ao A= JA S AuHA+E(CGE) 28 5 3 A Q1 GTAP(Global Trade
Analysis Project) i1 @& &-85}0] 7| H3}0| §FS 43Tt GTAP 2 A
TR A JMAE0] A o] ol Sl A Al A4S 7Hs A St

GTAP R Yol = E(standard) L F 7} o] Y Hi o2 7|4 H o 714
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g o] ZATH,. GTAP Hlo|EH|o] A A= 3~4d 7] = 7JA =)= vt
A, GTAP 292 109 o] 49] 717t 54 e M-S B-8-5kaL Jlvt 19939 &
GTAP Zgo] T34 0]% 20209 109 A ERF ] #7H-E 70]8], Ym] 7]
g LY S 6.2 MRS 7|REo = Skl St} WhH, A GTAP H|o]EH| o] A
A 10A0]H 20044, 2007, 2011 20144 7] Hlo|H & Al 55kl Ut

oftt

Ao M= 43 AET AAE BE 2P| CO, HiET, =49 aAl, viE
AAHA 59 FHRLE WEYsA Xote AFC] ol drE 247k~

(Greenhouse Gas: GHG)Ql CO, Hj&aFo] YA & 0 2 A &= GTAP o1 X]-&k
ZARE LY (GTAP-E 2 8)& L85t eehs)

GTAP-E g2 2| SA] AL, ol4keleta v, eha=d A 2 vl =dA = Ao
Ao Ax ZF A G o A A H A2 719 A& Hjt HE = GTAPY] ©]
22 12E 3435 23 o|th(McDougall and Golub 2009). £ Ao 49 B4&
A= GTAP-EQ] 2 A1 2§ 1 GTAP-E 6.pre2 HH-S &85} th. GTAP-E 9
o|EH|o| A= A 10AS 7|22 B3, i HlolEHo] A= 4719 7]&
Q1%(20044, 2007, 20114, 20144), 1217] =71} 207] A (1417 27} X

Q). 657]9] At F-Z o gt FANEHE Eohohal -
2.1.2. e =27HX |92t S=S(RE) MZst

27k} A9 183 FE} 520 WA A 54 Aato] G ) 5 9
A%k CGES] o 27, 7|44 o] 9.2 $27 ARSI Ao| Hoket ATE 71A
9 AL ohth uebA A SASHEAE F0 ANE EE5He WA A
7h " asith 2 477} 7S el o] S SR Ee] nAE JL

58) & GTAP 230 sYMEIX|(Agro-Ecological Zone: AEZ)S ZA&st GTAP EX[0|2E2
230 GTAP-AEZ 2HE EX|0|RHE} 59| QAZ £X5H 4 QIOL} Ot GTAP H|O|E{H|0]A
HZ& 10AE I8 20| 0|30 E e, EX|0|8HE} 52 2
A2 HAIE
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< =7ket A9, @ f-uetete] sAHE Ao
Aok A7 A9, ) CO, HjEZol Aoz T 7}9} A9, @ GTAP-E
o] 2719} A M A 7|2 5L uero 2 N B35l Th<HE 5-10>.

E
o
)
Zi
O
il
F
O
=
o}»
>y

(E5-10) X|¥ HAE Qe 42=7t 71=

S %, iRk &9, WiRkE COzeq

=7t MA| 2= Yt HIE =7t iet= SttE WA =7t CO, b=
= 21.2 o= 7,548 e 7,997
Ol= 9.3 &= 3,750 o= 5,156
Rl 9.0 a3 2,424 Ol 1,912
st 4.8 o= 1,707 A0} 1,412
Q1 H|A|OF 4.1 st 1,640 L= 1,034

FAA AE YAt H] 2 4% o4, SEUEtY] 5 YA (20149 7192 109 2 o4, CO &
%(2014‘—4 715)2 1,000Mt COzeq O1A =715 23
Z}&F: Costinot et al.(2016); McDougall and Golub(2009); KATI 5-41&4&% E(https://www.kati.net
/index.do#, AAMY: 2020. 10. 5.).

4}9] 7)20] wet A Flet 2o T2)n A 27} ol9lo] Hlet Xl 1E
o2 ABEIE g T/} XL < 5.1157} Zo] 187) X902 AR5
t}.59) 27k} A 1FL 107] A GO 2 QAotYoE %, FAME 23}, Fof
AloKRtr, S, Y& Al 9)), Td oA oK1 H Ao} A £2]), FobA| oK1 = A 2)),
EU, 55 5ot g7}, Alste} o' of 2|7}, Hol|2]7Hu] = A 2)), 2tel ofr| 2
7HEZH A 9)), 718=7HROW) 509 71 =7} 87 =2 St=, =, Y&, 2
Zy|Alo}, QI vl=r, BEpd, gjAlo} 52 2 Al&E3lstih

59) HZ GTAP ZE2 1217 Z7HX|Y)et 6571 E2(AMe)S Hatst

HoH =L 5 Fo 242 /5t 2y AIS20ld | 93



(E 5-11) Z7HX|D) M23aK187H X|%)
HS | HAXIY 2E | HAXY 4Y Tkl XY
1 Oceania QNM|OFLIOF | Australia; New Zealand; Rest of Oceania.
2 kor st= Korea.
3 chn == China.
4 jpn Uz Japan.
5 EastAsia SOpAJO} Hong Kong: Mongolia; Taiwan; Rest of East Asia; Brunei
Darussalam.
6 idn Ol H|AO} | Indonesia.
Cambodia; Lao People's Democratic Republ; Malaysia;
7 SEAsia SHOIAIOF | Philippines; Singapore; Thailand; Viet Nam; Rest of
Southeast Asia.
8 ind ol India.
9 SouthAsia = OFA|OF Bangladesh; Nepal; Pakistan; Sri Lanka; Rest of South Asia.
10 usa o= United States of America.
M NAmerica £0tM2|7t | Canada: Mexico; Rest of North America.
12 bra Hata Brazil.
Argentina; Bolivia; Chile; Colombia; Ecuador; Paraguay; Peru;
Uruguay: Venezuela; Rest of South America; Costa Rica:
13 LatinAmer 2iEolH27t | Guatemala; Honduras; Nicaragua; Panama; El Salvador; Rest
of Central America; Dominican Republic; Jamaica; Puerto
Rico; Trinidad and Tobago; Caribbean.
Austria; Belgium; Bulgaria; Croatia; Cyprus; Czech Republic;
Denmark; Estonia; Finland; France: Germany; Greece;
14 EU EU Hungary: Ireland; Italy: Latvia; Lithuania; Luxembourg; Malta;
Netherlands; Poland; Portugal; Romania; Slovakia; Slovenia;
Spain; Sweden; United Kingdom.
Bahrain; Iran Islamic Republic of; Israel; Jordan; Kuwait;
15 MENA el Oman; Qatar; Saudi Arabia; Turkey: Uniteld.Arab Emirates;
-20IZ2|7} | Rest of Western Asia; Egypt; Morocco; Tunisia; Rest of North
Africa.
Benin; Burkina Faso; Cameroon; Cote d'lvoire; Ghana;
Guinea; Nigeria; Senegal; Togo: Rest of Western Africa;
Ast2roly Central Africa; Sou_th Cenf[r_al Africa; Et_hiopia; Kenya;
16 SSA o= a7t Madaggsoar: Malawi; Mgurltlgs: Mozambique: Rwanda;
Tanzania; Uganda: Zambia: Zimbabwe; Rest of Eastern
Africa; Botswana; Namibia; South Africa; Rest of South
African Customs .
17 rus 2A(Of Russian Federation.
Switzerland; Norway; Rest of EFTA; Albania; Belarus;
18 ROW JEE} Ukraine; Rest of Eastern Europe; Rest of Europe;

Kazakhstan; Kyrgyzstan; Tajikistan: Rest of Former Soviet
Union; Armenia; Azerbaijan; Georgia: Rest of the World.

21 FoloRs 9, A, 53 |9, FHotloRs ALz Alok Alel, dobrloks Sl Ael, Houelzhs )
Al9), etglotezhe Beka A9 2 Ao FHER o] folA 9le.

Z}&: GTAP A& (Aguiar et al. 2019)
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FEN B2 AlEsks 7he e A F52 U= Alestshe b S8 F
of JABIA. 2= ol FAt=, dAtE, FAE2 7' IAMEE = HAISHAL, 7t
TEC AFLE FASIN oW U A= GTAP-EQ] 712 & A 71&2 Wt
ot old 7|&f wet vt Zol AE B2 A 152 1702 JASIAS
<E 5-12>. 7HE 2E ) F52 A L, VRS e @4 A3,
FA2HE, AT /\} ), AiatE, 7|eHahE SolH F2 T1E 97
< 7B 1A, A5, A, A, 7hE, AR AlE, A7, oA A R, 71
A So= ARSI

oJAH A HA o Fgste s 5 248 V|EL R Ho|HHo|AE A2
g ool 2 8 4E AU Aoy 24 FAof wet oha Febd
ATt 7+, F-22] 4% CO, HjE ol u o v 2] 3 4] E40] -2 F2{o
obd 3% 71et A S22 HA7 7Hs & AolH, =7t A1 9 9] - A =4

27t obd AAIEH 2 AAE Sh= Ak 7 ZolH

T

(B 5-12) 22 Y 22 M2t HH(1771 22
MS | WIRRIE | WRE LY o
1 pdr o Paddy rice.
2 wht El Wheat.
3 gro J|EIEE Cereal grains nec.
4 v_f M Vegetables, fruit, nuts.
5 osd R ONES QOil seeds.
6 cb HEEE Sugar cane, sugar beet.
7 pfb A= Plant-based fibers.
8 ocr J|EfRE Crops nec.
9 Agr I B ApAE BQvi_ne Cattlei sheep and goats;.Animal pr.odlucts nec; Raw
milk; Wool, silk-worm cocoons; Forestry; Fishing.
Bovine meat products; Meat products nec; Vegetable oils
10 Food AE and fats; Dairy products; Processed rice; Sugar; Food
products nec; Beverages and tobacco products.
1" Coal MEH Coal.
12 Qil HR Qil.
13 Gas 7tA Gas; Gas manufacture, distribution.
14 Oil_pcts HHQAE | Petroleum, coal products.
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Hs | ZHEEIE | EEAY Tt HE
15 Electricity 7| Electricity.

Minerals nec; Chemical products; Basic pharmaceutical
16 | En_int_ind | H7IXMH | products; Rubber and plastic products; Mineral products
nec; Ferrous metals; Metals nec.

Textiles; Wearing apparel; Leather products; Wood
products; Paper products, publishing; Metal products;
Computer, electronic and optic; Electrical equipment;
Machinery and equipment nec; Motor vehicles and parts;
Transport equipment nec; Manufactures nec; Water;
Construction; Trade; Accommodation, Food and servic;
Transport nec, Water transport; Air transport; Ware—
housing and support activi; Communication; Financial
services nec; Insurance; Real estate activities; Business
services nec; Recreational and other service; Public
Administration and defe; Education; Human health and
social work a; Dwellings.

AF&E: GTAP A&E(Aguiar et al. 2019)2 -850 &} 24,

-
1%

17 | Oth_ind_ser 7 |ERAH

r

2.1.3. 7|2 Het gk AL2|2 4

o
ol

AubFg EPZol|A 9] AlvE]| @& 7| TSI o471 & 5 7|3 813 F AR
59 Q)55 A o] YAYs}7] oM 9] B HE UEHH= 7] (Baseline) AL+
, 7158917} AHHSLE Qls) QF-FZ o] WA o] 59| HstE AHE et
A AU E F4E 5 U

o

< fo
N
T

o,

7}, 71&(baseline) AlU&]2

7158t 9o ALl oA 712 AlLtel ok 7] S st Qe A sl
A= A9 B thE] 2050 AT 2 m] gkt AA A=) gt
U] 2 A48 213l IIASA(International Institute for Applied Systems Analysis)60),

oir

F1% A

60) International Institute for Applied Systems Analysis(https://tntcat.iiasa.ac.at/SspDb
/dsd?Action=htmlpage&page=about: 2020. 6. 2.) &=,
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CEPII(Research and Expertise on the World Economy)¢l), FAO-GAEZ(Global
Agro-Ecological Zones)62)o| A A|-&3H= 2041 5E 20708 71X 2] 2050 off A
2 GDP, 917, BA7HeEX D), .5, BAHGE A & 57 AN AAHSE &
g3hqct.

E35], 7|33} AU 291 -5-5-AS] 74 A 74 Z(Shared Socioeconomic Pathways:
SSP) 7}-2H| 7| -H3to] &otet A3 o] F7F &<l SSP2 AU L 7]HE
A A2 S TESFrhRiahi et al. 2017). AN AR 71242 2 95 S
At AgAR O] A9 AYARE <H 5-13>T} <H 5-14>9F i}

T 5-13) AlLt2|R M2 Xt2 EX{(SSP2 7|1ZF)

HAIGHHE =5
AZ GDPQ} Q17 Hat [IASA: SSP2 Database(Riahi et al. 2017)
L=y 3 S84 MY CEPII: EconMap HZ& 2.4(Fouré et al. 2013)
FAO-GAEZ: ™ 3.0(Fischer et al. 2012)
HRIISEX| Mt
[S=A T IASA-GAEZ: i 3.0(Fischer et al. 2012)

]

H 5-14) H]0|A3{0! A|LIZ| QS /3t HAIZHHA Hate MYy

=+ %
XA AE GDP ol 5 SN BEILSEX|
Moot 139.84 48.35 52.76 178.03 -11.03
5= 122.11 -5.29 -2.31 242.59 -5.38
&= 294.18 -7.05 -22.09 637.66 3.22
U= 30.43 -13.93 -17.26 59.92 1.88
SOFA|OF 104.44 2.43 15.46 214.12 137.34

61) CEPII(Research and Expertise on the World Economy)(http://www.cepii.fr/CEPIl/en/
bdd_modele/presentation.asp?id=11, AM: 2020. 6. 2.) &=,

62) FAO-GAEZ(http://www.fao.org/nr/gaez/programme/en/, Z4ML: 2020. 6. 2.)2t Inter
national Institute for Applied System Analysis(IIASA)(http://pure.iiasa.ac.at/id/eprint/
13290/, AAMY: 2020. 6. 2.) =X,

63) MU7 |7 Wi AEH ZX0| MEtst EX(I1R A, M, M2 ME, 47t Mg EXY @HE

BEDISEXIR 2158
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(1)

X A% GDP e =53 SNNE | ZAWISEX
QIEH|A[OF 428.18 15.43 37.27 197.62 -14.28
EHOLA[O} 286.53 22.94 31.33 316.51 -21.34
ol 430.47 34.27 52.71 460.82 -13.48
EfOFAIO} 451.79 47.99 65.20 287.31 -17.12
0l= 89.18 25.59 18.53 90.89 -0.67
S0t 2]7t 139.87 27.34 29.58 162.99 73.26
s 150.12 16.07 15.87 164.87 -35.20
20|27} 207.74 24.33 41.50 184.00 -19.22
EU 77.67 592 —-6.59 89.33 30.77
E3-20M=27} 24421 45.81 46.74 210.71 -12.88
orZe|7} 562.64 89.77 137.46 428.07 -18.98
2{A[O} 139.35 -4.21 -17.54 196.28 80.28
ROW 171.80 3.62 -1.70 186.59 19.75

ZF: $A= Hd diy] 20509 9] HskEE 9v|g
Z}&: Riahi et al.(2017); Fouré et al.(2013); Fischer et al.(2012)& &-&5fo] A} 2H4.

. 2B Aty Wst Ao
0] 7|3} Ay Q= 7| SR QIS AE T B A
FHE oulgttt. = 7ket X9 0 2 JAH BA 7] o] whE P4 T} wE 7]

A3} AU Qo] ThE A S ARESHo] A4Hd HskeS =S5k £, 7
AlHz] Lof|A 7|3 Hsk=z QU9 BAMY T4 (D4 MshE =71t A9, 2h=
82 Rojsiglr.

o] 7] $H 5} AU o] W2 FAO-GAEZO] 2h='38 AF4Hd-2 A 304 3
Z H9 gy 204192E 207097H%]9] 2050 Y] HFE g2 &85t}
FAO-GAEZ:= &Y 92744 sSa] AlE|9) SRES(Special Report on
Emissions Scenarios) A|U2] 2 718 AIFI & AU 2 (u]2f 7|5 A2 Q)
o] A T-85}0] Q19 A Q1 A7IA 7HE: - 2lo] gl 7|2 A|U}E] 9 (Business
as Usual: BAU) A#| 9] 7|52} 2= A Hols S-8-3ttt. otH IPCCY 47}
7} H 114 (Assessment Report 4: AR4)2] SRES A1FI A|U&] 2= &35 A A

R AFS7E AL 2E2 4]l 7le] e = AASE 59 545 7t

MN —lol' fr

=

o
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A FHARE WFHOR B MBS AT o] ALkl ol 71 At
2] @ 2 oA X]+=IPCC AR59] RCP 8.5 A L2] 2.2} F-AFSH 7]-& A& A A S}
(Rogelj et al. 2012).64)

GAEZHlolEl=7|F JH, EF F &, F5E AWM JH 5ol 2= 9=
77350l et o] HlojE & B, A9, ALk, 7| % 59 20 & A 2
F, P 55 dSsted], A7IM F5D H2 A A1 S BA of Foll AR

o] o212 A gerhs Holck. wheha] g2t BA AG 0] AR 53] 71 Aol
7h 92 4 lom, AriHQl AR THE Ak Meke-e Aluke] o) west

H

7| S-SR Q1 AE A A o] Ay HIkE-S Aw H A Kol 2]7te} 2o}

e: Hashs Aow AYHh
o] Z7Fet A2 A<
7=

Al 2 oje] &

64) IPCC AR42| SRES AlLZ|2&= 671 AILH2I2(ATFI, A1T, A1B, B1, A2, B2)Z LIFD, SR 7|
ST 00| £7}7|S S TRGHK 942, 012 7S H20) Chot 7 jofs 2U7}A HERE FYO)

T o= [ESy=]

A MEEL ALSIEMA, QAFEAN, 71X Halo| 2ot 7= 7PES0| 229| 7|1=Hs) Fof

BN

T 5 10 24 AREM ABE. A1 AlLZIRE AP BRI 0 343t 4%, We ol
571, ML & O &8M0! 7|50 B4 TS THY6H0, Al ALIRIOES MoK T|suat wat
Ofl w2} 314 EIOFE(ATF), BIBHS OILIX| XII(ATT), BE Xi@l 2tol RH(AIB)CE Lig. BT A

LI2IQE X7 Q17 ATTHZRIBE BRITEE AHIA 2 M ZX BOR & O 243| Hots £
Y NS JHEL A2 ALIRIQE QITB7HR0 1 ZRILTS Lainf 7S slE L2 0

O|ZIMOI MAHZ 715 B2 AlLIR|R% Q179 ZA| Mﬂ0| A1t B19 E7t01 MAE 7|&5HH
AHE, MEA, 2N X|&7sH0ll thet X|9A shAMS SR IPCC ARSS RCP AlLtZ|R
= AlRlE ZHIRYE 2404 IEYS 48 T 7|SH3 AL LENE SRESSE Ea|
_<2AI7|-A iEﬂ% )nglél-

S B 7|5t ALIRIOE AEGI0) 1 20| (hHO2 Afe]-ZH| £

= 2ULA HiE K2 HAS ZHGHS 20| SHY. RCP ALIIQE TS 471X AlLi2Io2 74

S, RCP2.62 QI7H B0 OJ3t FHS KIT AART} 3l TH53 B4 27, RCP4.5= 24
|

7}/\ ZIEHO| Als| AIBIE|= 42 RCP6.02 2AI7FA KZH 0| 0jL K& Alig= Z
2, RCP8.5= XN 8l0] §ixf FM|Z 247IATL HIEE= R01E ALRI)C IEHeIEE
E%(https.//vvvvvv.gmoo.or.kr/portaI/kr/blz/scenano.do, ZAiel: 2020. 10. 7.) 714k
7|SHEBEE-I|ZHSIAILIE| 2(http:/ /mwww.climate.go.kr/home/CCS/contents/31_Intro

duce.php#, ZA: 2020. 10. 7.)2 21510 22F Ha)).

ol
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B (d)e] S/ Aoz ASHARE U A| a2 Aol gag Zle
= Agdnh 429 45 A=Y B 7 AlQfshd A 2= A
Agol fAas, F=0 4% e Xtk VIeE, A84E, ARdE
o] B4 77 clSEe. Hepd o Ve gE o] Aibd 2 S7ek= whd, U
A 2] Babd 2 A drgolnt. 2 Alokek Hotd| H 7AYo, H A 2)9] 7
% 7|FHsk s Ao A9t divks 2hE2] Aol S71E AR Hol=

HHA, =3 S5 Fotz el 7o) AS BE AEo Jigo] A Aot

=9l %
x| s " a 7 | A | RX | HY | 4% | 7V
A TE | MY | ¥ | Mg | M2 | =

QAMotor | -2.48| -226| 201 066 1.71| 371 270| -3.99| -53.74
2 -1697| 181| -7.32| -878| -1069| -12.27| -30.62| -9.73| -59.62
5= -353| -052| -280| 690 -485| -1.27| 10.69| 3.46| -56.00
U -440| -026| -11.88| -006| -1.06| 444| -005| -13.58| -58.57
SORA[O} -10.32 -| -1145| 373| -2545| -2.15| -6.07| -6.23| -55.44
QI=AOF | -6.10| 219| 9.02| 667 -391| 091| -673| 16.62| -61.75
SHOMAOt | -951| 261| -1747| 479| -1314| -087| -12.62| 3.48| -57.62
ol -1.11|  752| -2021| 933 -506| -043| 331 812| -4848
LIOtA O -685| -226| -077| 322 -886| -003| -201| -7.01| -61.28
02 -757| -973| -584| -377| -541| -649| -3.75| -1040| -58.07
Sof2i7t | 12.39| -13.12| 3420| 2526| 646| 1847| 11.71| 1861| -58.05
CEIES -14.46| -6.18| -073| 3.36| -12.02| -12.87| -946| -516| -53.46
2EDIMRP | -8.32| -846| 140| 740| -7.72| -557| -833| 7.87| -58.08
EU -5.03| -1087| 1.79] 553 1.13] 213] -11.18] -551| -57.70
io%éam -477| -30.04| -489| -1.83| -277| -591| -097| -11.79| -62.37
opmajzt -285| 1.15| 881| 971| -275| 416| -12.63| 4.98| -45.13
2{A[O} 10.24| -39.13| 2399| 2367| 490| 1455/ 520 1.81| -57.48
ROW -470| -2896| 026| 651| -284| -4.18| -14.28| -18.67| -51.79

A= Fischer et al.(2012)& &85t At 24,
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2.1.4. 7|=Hsto| Mitd SHC= Qlot qU 5Y g Al=2|0)d

b

7% Avkel ok AN AR S0 Sl ad Wshe-S oA o2 vreistol
4205092} Fg ol k. 7] 54 9}011 w2 o) 7| FA e 0.0 A
o] 2sehel elu] WBHE(%)2 AT & YTk WA, St gHRe] nlX e
o A R0 9A 7| TSR QIS A FAHE T4usho] AN
Aol 1|2 QJeEE F7PEA e ARkt ol IS4 <E 5-15-0]4 A
A1 715 ste] mE ﬂ—gmwg ¥ohe A3 GTAP-ES] 2-85}5ict.

H

=

W e
N
M
o
pau)
|o
fu
(e
c
it
)
N
mrn
1o
2
ox
é
fru
Q
)
av]
L
>.
_}l_‘
4n
[
o d
N
rir

AJo
dS7E ?O}Uﬂﬂlﬂﬂr HA| OH GDP= 7] & A
Uzl e div] S5k A= YEkTh 7| $Hele] vyt 2HE9] A Wt
o} T E 7| wfZof thA| 2 GDPOJ|A] 5 Ad4to] AFA] k= H|F0] 2 =7F=0
A4 GDP Hst7F 3 A et

91w, AFZ0] ANl B4

v

2719 A9 ] AA) FB e $0Y% $4E AFS HHRE T 7
2 918l 71590k A} o £29 1ol arE ATHE Holk Ao 1}
ehtom, 2k 499 A7 Fo olste] 4 ALY WP} ul A JP=

chersiA) ekt e,

%3, EobAlo}, QL Jopxlo}, ofxelzt 52 Aelsa iy 7| st
Q18] £4-¢Jo] Z7hel i BEo] 2AHE RS Kl T A 2 4 e}
qu] £EW712 JERE BQZAL $523 whldsis A0 2 2As] &

Ho% =L 5 Fo 242 /5t 2y Alg2old | 101



ol Ao} 2, %

4T GDP Evey Eves e

AR woprzger | 'ftf'}’_‘* wolazter | 'zgs_‘* wolxzel | 7 'gﬂ 7 '235*

QL A[OfL]OF 2,492 0.2 523 10.7 500 -8.7 9.0
St= 1,598 -0.2 702 1.1 1,124 -0.6 =24
== 18,470 -2.4 2,840 -6.3 10,773 20.9 -12.7
U= 3,565 -1.0 815 5.3 924 -7.6 1.8
SOtAIOL 1,053 -1.3 592 29 881 -2.5 0.4
QI {|AOF 2,388 -1.8 420 1.9 395 -3.9 5.8
SHOFA|O} 3,550 -2.4 2,194 -3.4 2,137 34 -4.7
ol 7,417 -6.3 1,631 -17.0 972 35.4 -15.2
HOLAIOF 2,102 -6.5 463 -17.2 285 34.4 -25.4
o= 26,190 -0.1 5,631 16.8 1,084 -11.3 17.4
0|27} 4,959 1.0 1,593 14.0 1,131 -6.2 10.1
HepA 4613 -1.4 672 16.0 248 -25.0 4572
20|27t 5,505 -2.3 1,195 15 719 -6.3 10.4
EU 21,148 -1.5 7,741 59 6,170 -13.1 15.9
&5 =027t 9,560 -0.9 2,829 0.6 2,816 0.0 -3.4
or=e|7t 10,882 -1.9 1,804 -3.4 1,402 2.1 -3.3
2A|OF 3,217 0.3 651 8.6 804 0.7 -1.1
ROW 3,610 -15 1,250 2.6 1,077 -4.7 4.8

= Wlo| 221l ArjAlo|o], | T et AL 712 AlLfel 2 (o] 2~2e) el 7| st Ak Qg st

=

EETRIER )

jille
|o
L
N
T
:
o
>
T
)
lo
=
N
A1
=
of
a1,
"
> -
%3
ox K
g
2
B}
¥ O
e
s rlr
: 2
rL oo
= o

=
o 41 AgAtolst m|ofe] Agolch. AEWE A B J|FHSE 13 A
AV WSk} SR E 0] 2B A AL} dnjo] B Q] JFL 0] A0 ekt
o). ShAgE AR T A gl So] Eakul 7| Aol FHH L 3
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- A AH]

== Ho|A2tel 7|55} 53t Ho|A2tel 71548} 53}
M 22,656 -4.2 56 -1.1
E| 2,613 -16.8 99 -13.3
J|EtEE 1,352 -9.9 44 -9.1
N il 6,205 =51 2,464 -4.7
SNESH 1,772 -12.8 219 -19.5
HYHE 561 2.5 233 -1.1
HeAE 1,277 -2.3 10 -18.3
7|EtEE 1,070 15 67 -14.9
7|EMRtE 53,808 -3.4 6,809 -9.3
AE 135,941 -4.6 51,228 -10.2

Z 1) Hlojagkele Adjx]oly, 7|F st a3l 7|& AlvE] e (Wo]Akel) tiv] 713 st avtz g ¥
skl
2) GTAP I3 W ABAkT} An]o] A o]7} Aolsto] Hlo] Akl =] Zhof| o] 7} Ay, 7+, o] 749
AR ARG 7]|9E e R 3 YR8 A AAE oot ¥, AHlE W (private
household)¥He A O 2 3t 4]-§ o =g,
Az AR A,

715HstE Qg F BB $59 WSS vnY A2ER 1 Gyl
CRFelA LhehLb QIER<E 5-18>, SEbet HAE 599 A9 T, A4 0,
FARE, AFAE 52 AYT F2L 7| FHskE A5 o] Tt Ho
& AYEL 59 B YL 2 FO R Gt 02 ety o]k 7)E A
]9 2 go] Zoba] AA] SAE el v AL FFE 24 %S RO W
St vhvio] AL Makgo] il IA tehtort 5¢Jo) A7} ujy
& zolth HAE £59 49 A, VS, 4F ]9 B 552 715H
8} 918} Pashe A0 tehdeh. S 0] iAo 2 Ah Aol 49
755} Bk S uth 27 Uehd v, g AEL A Fase o8] %

Hod 2L 5 Fo 242 /5t 2y AlE2old | 103



o] o] 529 MBS B A 9J5hT S5 He A 0.® LEhion, A4k o)
5% 152 U FATHE AR Yehdt) 2003} 5qlolo] 22 a3t 4
o

E 5-18) =l sAEQ +E 10 YIS H +E8H|5 Hat MY

ko) gt g, %
B e So/2H| - 2B/
T [ voprampl [ sisvstsat | Jiswst ant | wolAakl [ Jisvst 3t | J1swst 50
o 21.8 -48.8 -47.7 0.2 276.6 280.8
E| 2,591.3 8.9 21.7 0.5 -39.5 -22.8
JEtEE 17,046.6 -4.0 1.6 2.1 -20.4 -10.5
RAA 6,072.0 0.8 1.8 991.3 -6.6 -1.5
NS 14,074.6 2.5 24.7 48.6 -57.7 -44.9
HENE 0.8 167.9 169.0 9.3 -85.8 -88.2
HeAE 1,931.4 -1.4 16.7 35.1 -1.3 1.0
7|EtEE 3,417.6 -0.4 18.2 549.4 38.5 235
7 [EH RS 8,179.0 -4.5 4.2 3,455.0 0.0 3.4
AZ 32,962.0 -3.9 5.7 6,402.2 3.5 8.1
1 Wlo]2zkele At Ao]n, 7] 3 ulsh AaHs 713 Alckel @ (o] Aekgl) el Z1Fush aatw Qg wish

£9.

A AR A,
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(H 5-19) SAEQ| =L 7t Bigt MY
=+ %
== MR AH|XP7HA

o 14.3 14.3
o 18.4 14.9
JE=mE 27.4 19.3
AT 411 38.3
SAEE 43.1 31.6
A= 109.0 109.0
HeXE 34.1 345
J|EtxE 523.7 4955
7|ENRRAE 10.9 11.2
AE 15.1 14.9

713185 a3k )& AluE] (#olAEke)) tib] 713 st avtz <l Hske .

Az A A,

2.2. GTAPZ &

2.2.1. 7|2tHs} A

2 dojlM= XﬂZ 140

oF 24 5 42 205 GTAP-E°] g3t 7]

84 71593t 44 a3 B4

||__I.E|9 A‘lI‘l

A A E 7|E AU LS R 7] S0 g3 2 A

% vj&H A HA|(Emissions Trading System: ETS)2} F-H Z}
Fasle] Fe Ansl,

H] gm0l SATLA HA| AETHE FHA A3}
L o] 7R steks o] ek e dANE AT A 0.2 FAAN A
7Fs 0] 7] 2ol 27k k9] WA Ago] AAH o] SPEE 2ATkA
%3} 59 A EE Rl o] e JoEE M LA E4T 4 ik B o)
7 ‘U ETS7H 27} 29l A1 ew oA A= o, £ Aol A EUYY

Hod =L s Fe 2Ag /5t 2y AlS2old | 105



of A3l 1A G}, Foix55} 2|9} Felsto] vl A 5 FARTEA
U3} 52 A8 4 YO B AL HOR WolA| T Y= BAIL Sl 27
2 w0} B4 st un gt

% Stk WA, 7] Z(Baseline: B) Al He] .= oF Holl 4 A 20504 e} 7|2 /Wr
2] Q.0HE A the.0 2 AL Vi 71 AV (B AlLte] @) 715
Sh QAT AL B} FZ0] U H99] ALk Q.o]m, 9o A Aat ujer

o] 7|3 WBkE QIS FFS LA o] TEUT ALt 0 Y-EE 7|5k of
F olefol ] FA & AARAFol FHB A At Qolet. F At o
=22 IAEAA Gl BBl w7 SR A 5A1E Aol ojd

A B43Hs Ao] BAjo]ck. hA 8o 2 AlLtel 9. Y-E-Ti 7] 5-35}e] 93 ol <)
oM ZAE AN G TR 8t 227 AWEHRE 9] Ak o)

wlaka 918) 5415 Abo] oW QJaFe w A=A Therst] Sigoltt.

(& 5-20) 7|23} 25 AL}2|Q HF

AL 43 Yurg Hat | IREEBIANY | FIRRE
7IE(B) | 2050CH 7|2Hs 570 Q= MY - - -

Y B + dibd st O - -
Y-BE | Yibg et + SHBEEAIY O O -
Y-T | Mg Est+ FHARE O - O

Y-E-T | ik Bisl+ SHEEHAIY + FENRS O O O

A AR A,
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2.2.2. 7|=Hst M AL 2 E U S & Al=20[4 21

7135 33 Q.Qlel FAMESAAR A} FAR 3} 23] 5 A AL
Ak the Tt 2ok 42 Al @ B0l A WA, 715 st ok Mam)
oFgholl 4 9] 713 AlLte] &(B) thH] HSHE WA Abw R 1, the0.2 A A
@ ol#je] 9] AlLke] 2 Y Tl WSkS AT 7o) 1 Aol S HA5H
o} Al Q. Yol Tist Ak olu] 9 HolA AAIE ot THE At 9.9t
ul IS 3] 2 A4St

7t AXNZZA BT

Al e 2 Aibg Mkl g melo] W AJA| ] A G A O vl A= =
v w3 Hotth WA, 8 =7te] AW GDP WIS AwE i, Qrof| A Am & 1}
o go] 7|5tz Q) HAokE ATt HE =719 7IE AluElL iyl
GDP7} fadh= A2 UE o 53] F=, U, /=, Hebd, EU-SolA &
Ago] 2 Ao g eyt 5-6>.

A EEARAT =JAAUGE L Y-EyE -5, Alvte] e Yol Hls) =3t
1%=9] GDP #47t ¢43te = whdo| S-2uet, &, v=, B, EU9| 3¢
GDP #47F A3t = 2 02 24 F It o] & =4 & A7 Ao Al ez ]l
sf wil&d 7HA0] stetshd A R xdo] ofshd %759 49 GDP 447t o
€ =7hecl visf Bk AotE = A o= daE

FAARS ZAA U L Y-T)= 25 A 54 08 YEhte 71315
oook(klb}ﬂi Y)©0 & 213t GDP A4S U3slAY Z71EL Bt Sjslis &
W7E AE ALR YERTh 53] L-2uEte] ¢ FAAgete] vl 715
St2 QI3 GDPO| ad2 IA AFafste] 712 AUl 2 div] 716k Ze=
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In(Y,,) = ¢ +3In(EXC) + 3,In(PGDP,,) + B,In(PGDP,,) + 3,In(TA,,) + B,In(SPS,,)
+B,In(7BT,,) + B,In(FTA,,) + BIn(D, ,, )+, OECD, + 6, APEC, +~, Qimate,,,

+n, Ertreme,,, +7,In(Disaster, ;) +e,,
(4 5-2)
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of 2&=9] 7| 2SS+t i o FAARJ] dFZ A=A
o7 BAg9 5-26>. Wa}A] RCP 8.5 AlU+E] @7} RCP 4.5 H] 3} 7]-& A4t
SE°] B &7] "izol RCP 8.590 4 f-&utete] Aot P4 2o 73 WA
e Ao g Wkt RCP 6.0 A uhe] 2.9] -9, A71221(20501) F=A4] ol A

RCP 455 T} 131 RCP 8.5 o} W2 7|22 7FA| AR, @A A4 7]17Hel
203097141 RCP 6.0 A1) 8] AR 7} 713 Alute] 2. dhe] 714 vhot 2.4
At 40l % B et Ak

ir

(E 5-26) A|L2|E Sy +AHB(ELS 712

TR B A (Hak e

Base | RCP4.5 | RCP6.0 | RCP8.5 | Base | RCP4.5 | RCP6.0 | RCP8.5
1996 142.9 142.9 142.9 142.9 67.5 67.5 67.5 67.5
1997 156.6 156.6 156.6 156.6 70.9 70.9 70.9 70.9
1998 98.0 98.0 98.0 98.0 45.1 45.1 451 451
1999 187.9 187.9 187.9 187.9 83.8 83.8 83.8 83.8
2000 207.3 207.3 207.3 207.3 88.6 88.6 88.6 88.6
2001 2211 2211 2211 2211 83.0 83.0 83.0 83.0
2002 220.4 220.4 220.4 220.4 93.0 93.0 93.0 93.0
2003 259.3 259.3 259.3 259.3 110.8 110.8 110.8 110.8
2004 255.3 255.3 255.3 255.3 115.6 115.6 115.6 115.6
2005 304.5 304.5 304.5 304.5 164.7 164.7 164.7 164.7
2006 342.3 342.3 342.3 342.3 194.5 194.5 194.5 194.5
2007 388.8 388.8 388.8 388.8 234.2 234.2 234.2 234.2
2008 328.0 328.0 328.0 328.0 210.9 210.9 210.9 210.9
2009 313.0 313.0 313.0 313.0 208.0 208.0 208.0 208.0
2010 400.5 400.5 400.5 400.5 264.0 264.0 264.0 264.0
2011 428.5 428.5 428.5 428.5 312.7 312.7 312.7 312.7
2012 444.6 444.6 444.6 444.6 322.4 322.4 322.4 322.4
2013 396.5 396.5 396.5 396.5 343.8 343.8 343.8 343.8
2014 446.3 446.3 446.3 446.3 436.1 436.1 436.1 436.1
2015 447.6 447.6 447.6 447.6 438.5 438.5 438.5 438.5
2016 457.2 457.2 457.2 457.2 463.0 463.0 463.0 463.0
2017 536.9 536.9 536.9 536.9 517.8 517.8 517.8 517.8
2018 534.7 534.7 534.7 534.7 545.2 545.2 545.2 545.2
2019 562.3 560.1 581.9 562.0 576.3 574.3 593.7 576.0
2020 569.8 554.8 575.3 559.1 582.3 568.9 587.1 572.7
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YUY E) 29io% (29 r2)

Base | RCP4.5 | RCP6.0 | RCP8.5 | Base | RCP4.5 | RCP6.0 | RCP8.5
2021 572.6 554.1 572.5 556.4 584.9 568.4 584.8 570.5
2022 576.7 566.1 573.7 560.8 589.5 580.1 586.9 575.4
2023 576.4 555.6 571.0 555.4 588.9 570.3 584.1 570.2
2024 575.6 555.1 569.8 543.2 588.2 570.0 583.0 559.3
2025 575.6 555.9 565.5 547.0 588.3 570.8 579.3 562.9
2026 576.2 553.4 567.4 552.9 588.8 568.5 580.9 568.1
2027 576.3 553.1 574.4 548.9 588.9 568.2 587.2 564.5
2028 576.5 555.2 568.0 550.5 589.1 570.1 5815 565.9
2029 576.3 558.0 573.1 541.2 588.9 572.6 586.0 557.6
2030 576.3 554.9 565.3 548.6 588.9 569.8 579.1 564.2
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2] 7] A5 0 2 QT AHd 9 F4 A H ¢ 7] g7, S 2 5
871 o] 3A 28-S 5to] 7] 20] A5TeF AA 2 UM H o] Frlok=
o2 A=t

w2l RCP 8.5 AJL42] 271 RCP 4.59] |5} 7] 580l ¥ &7] Wi
RCP 8.50 4 9-Jutete] it =4l & o] 71 & A0 & AYE Q.

(B 5-27) ALI2IQE ST +QNY(SLTT £41T 7|SRAS BE D2 Z9)
THEE) 219 (et gr2))

Base | RCP4.5 | RCP6.0 | RCP85 | Base | RCP4.5 | RCP6.0 | RCP 8.5
1996 142.9 142.9 142.9 142.9 67.5 67.5 67.5 67.5
1997 156.6 156.6 156.6 156.6 70.9 70.9 70.9 70.9
1998 98.0 98.0 98.0 98.0 45.1 45.1 45.1 451
1999 187.9 187.9 187.9 187.9 83.8 83.8 83.8 83.8
2000 207.3 207.3 207.3 207.3 88.6 88.6 88.6 88.6
2001 2211 221.1 2211 2211 83.0 83.0 83.0 83.0
2002 220.4 220.4 220.4 220.4 93.0 93.0 93.0 93.0
2003 259.3 259.3 259.3 259.3 110.8 110.8 110.8 110.8
2004 255.3 255.3 255.3 255.3 115.6 115.6 115.6 115.6
2005 304.5 304.5 304.5 304.5 154.7 164.7 164.7 154.7
2006 342.3 342.3 342.3 342.3 194.5 194.5 194.5 194.5
2007 388.8 388.8 388.8 388.8 234.2 234.2 234.2 234.2
2008 328.0 328.0 328.0 328.0 210.9 210.9 210.9 210.9
2009 313.0 313.0 313.0 313.0 208.0 208.0 208.0 208.0
2010 400.5 400.5 400.5 400.5 264.0 264.0 264.0 264.0
2011 4285 428.5 428.5 4285 312.7 312.7 312.7 312.7
2012 444.6 444.6 444.6 4446 322.4 322.4 322.4 322.4
2013 396.5 396.5 396.5 396.5 343.8 343.8 343.8 343.8
2014 446.3 446.3 446.3 446.3 436.1 436.1 436.1 436.1
2015 447.6 447.6 447.6 447.6 438.5 438.5 438.5 438.5
2016 457.2 457.2 457.2 457.2 463.0 463.0 463.0 463.0
2017 536.9 536.9 536.9 536.9 517.8 517.8 517.8 517.8
2018 534.7 534.7 534.7 534.7 545.2 545.2 545.2 545.2
2019 554.9 561.7 502.9 551.8 571.9 579.6 5141 568.6
2020 565.6 565.0 510.0 555.0 579.6 582.6 520.9 570.9
2021 568.3 559.1 513.2 558.0 582.5 577.4 525.0 575.8
2022 571.4 564.5 544.6 579.0 586.5 582.4 559.0 598.1
2023 572.0 581.0 536.1 581.2 586.4 600.9 549.2 601.1
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Base | RCP4.5 | RCP6.0 | RCP85 | Base | RCP4.5 | RCP6.0 | RCP 8.5
2024 570.7 585.0 542.4 609.9 585.4 604.9 556.1 632.7
2025 570.3 583.5 561.8 607.6 585.2 604.4 578.0 630.5
2026 571.4 588.8 552.5 591.2 586.0 609.5 568.2 611.7
2027 571.5 587.7 533.0 604.4 586.1 607.9 546.4 626.8
2028 571.7 583.3 552.6 598.2 586.3 604.0 568.7 619.1
2029 571.5 576.5 536.0 617.9 586.1 596.9 550.4 641.2
2030 571.6 580.8 556.5 599.3 586.2 599.7 573.0 621.1
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GTAP 10 HIO|EH|0|A X|H X £& +1d

ME

O GTAP 10 H|o|E{H|o] 2 X (1417H)

e[
Jhu

Number Code Description
1 AUS Australia
2 NZL New Zealand
3 X0C Rest of Oceania
4 CHN China
5 HKG Hong Kong, Special Administrative Region of China
6 JPN Japan
7 KOR Korea, Republic of
8 MNG Mongolia
9 TWN Taiwan
10 XEA Rest of East Asia
1 BRN Brunei Darussalam
12 KHM Cambodia
13 IDN Indonesia
14 LAO Lao PDR
15 MYS Malaysia
16 PHL Philippines
17 SGP Singapore
18 THA Thailand
19 VNM Viet Nam
20 XSE Rest of Southeast Asia
21 BGD Bangladesh
22 IND India
23 NPL Nepal
24 PAK Pakistan
25 LKA Sri Lanka
26 XSA Rest of South Asia
27 CAN Canada
28 USA United States of America
29 MEX Mexico
30 XNA Rest of North America
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(1)

Number Code Description
31 ARG Argentina
32 BOL Bolivia
33 BRA Brazil
34 CHL Chile
35 COL Colombia
36 ECU Ecuador
37 PRY Paraguay
38 PER Peru
39 URY Uruguay
40 VEN Venezuela (Bolivarian Republic of)
41 XSM Rest of South America
42 CRI Costa Rica
43 GTM Guatemala
44 HND Honduras
45 NIC Nicaragua
46 PAN Panama
47 SLV El Salvador
48 XCA Rest of Central America
49 DOM Dominican Republic
50 JAM Jamaica
51 PRI Puerto Rico
52 TTO Trinidad and Tobago
53 XCB Rest of Caribbean
54 AUT Austria
55 BEL Belgium
56 BGR Bulgaria
57 HRV Croatia
58 CYP Cyprus
59 CZE Czech Republic
60 DNK Denmark
61 EST Estonia
62 FIN Finland
63 FRA France
64 DEU Germany
65 GRC Greece
66 HUN Hungary
67 IRL Ireland
68 ITA [taly
69 LVA Latvia
70 LTU Lithuania
71 LUX Luxembourg
72 MLT Malta
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Number Code Description
73 NLD Netherlands
74 POL Poland
75 PRT Portugal
76 ROU Romania
77 SVK Slovakia
78 SVN Slovenia
79 ESP Spain
80 SWE Sweden
81 GBR United Kingdom
82 CHE Switzerland
33 NOR Norway
84 XEF Rest of European Free Trade Association
85 ALB Albania
86 BLR Belarus
87 RUS Russian Federation
88 UKR Ukraine
89 XEE Rest of Eastern Europe
90 XER Rest of Europe
91 KAZ Kazakhstan
92 KGZ Kyrgyztan
93 TJK Tajikistan
94 XSU Rest of Former Soviet Union
95 ARM Armenia
96 AZE Azerbaijan
97 GEO Georgia
98 BHR Bahrain
99 IRN Iran, Islamic Republic of
100 ISR Israel
101 JOR Jordan
102 KWT Kuwait
103 OMN Oman
104 QAT Qatar
105 SAU Saudi Arabia
106 TUR Turkey
107 ARE United Arab Emirates
108 XWS Rest of Western Asia
109 EGY Egypt
110 MAR Morocco
111 TUN Tunisia
112 XNF Rest of North Africa
113 BEN Benin
114 BFA Burkina Faso
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Number Code Description
115 CMR Cameroon
116 Clv Cote d'lvoire
117 GHA Ghana
118 GIN Guinea
119 NGA Nigeria
120 SEN Senegal
121 TGO Togo
122 XWF Rest of Western Africa
123 XCF Rest of Central Africa
124 XAC South Central Africa
125 ETH Ethiopia
126 KEN Kenya
127 MDG Madagascar
128 MWI Malawi
129 MUS Mauritius
130 MOZ Mozambique
131 RWA Rwanda
132 TZA Tanzania, United Republic of
133 UGA Uganda
134 /MB Zambia
135 Z\WE Zimbabwe
136 XEC Rest of Eastern Africa
137 BWA Botswana
138 NAM Namibia
139 ZAF South Africa
140 XSC Rest of South African Customs Union
141 XTW Rest of the World

Z}@: GTAP Data Bases(Regions)(https://www.gtap.agecon.purdue.edu/databases/regions.aspx?
version=10.211, FAL: 2020. 2. 10.).
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Number Code Description (Detailed Sector Breakdown)
1 pdr Paddy rice
2 wht Wheat
3 gro Cereal grains nec
4 v_f Vegetables, fruit, nuts
5 osd Oil seeds
6 cb Sugar cane, sugar beet
7 pfb Plant-based fibers
8 ocr Crops nec
9 ctl Bovine cattle, sheep and goats, horses
10 oap Animal products nec
11 rmk Raw milk
12 wol Wool, silk-worm cocoons
13 frs Forestry
14 fsh Fishing
15 coa Coal
16 oil Qil
17 gas Gas
18 oxt Other Extraction (formerly omn Minerals nec)
19 cmt Bovine meat products
20 omt Meat products nec
21 vol Vegetable oils and fats
22 mil Dairy products
23 per Processed rice
24 sgr Sugar
25 ofd Food products nec
26 b_t Beverages and tobacco products
27 tex Textiles
28 wap Wearing apparel
29 lea Leather products
30 lum Wood products
31 ppp Paper products, publishing
32 p_cC Petroleum, coal products
33 chm Chemical products
34 bph Basic pharmaceutical products
35 rop Rubber and plastic products
36 nmm Mineral products nec
37 i_s Ferrous metals
38 nfm Metals nec
39 fmp Metal products
40 ele Computer, electronic and optical products
41 eeq Electrical equipment
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Number Code Description (Detailed Sector Breakdown)
42 ome Machinery and equipment nec
43 mvh Motor vehicles and parts
44 otn Transport equipment nec
45 omf Manufactures nec
46 ely Electricity
47 gdt Gas manufacture, distribution
48 witr Water
49 cns Construction
50 trd Trade
51 afs Accommodation, Food and service activities
52 otp Transport nec
53 wip Water transport
54 atp Air transport
55 whs Warehousing and support activities
56 cmn Communication
57 ofi Financial services nec
53 ins Insurance (formerly isr)
59 rsa Real estate activities
60 obs Business services nec
61 ros Recreational and other services
62 0sg Public Administration and defense
63 edu Education
64 hht Human health and social work activities
65 dwe Dwellings
F FA BAE BEL 59 9 A E 71 (Agriculture and food processing) F-2<.

Z}&: GTAP Data Base(Sectors)(https://www.gtap.agecon.purdue.edu/databases/v10/v10_sectors.

aspx, AMY: 2020. 2. 10.).
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In K)(]f a+t ,8111'1 ot + BQIHth + ’}/311'10{"“ + Vo + €odtr O #d (3)

7|14 o= T 2 I A=, de T(EEA), t= AE(1996~2018
W)E Uehdch £33 2242 (d)7} 1(’@&)01 7] W 2ol 5L Al oNA 9 BEA] =
= FYTH0)9] 2 DA v, = THEA] G2 AT WA £H02A,
olgfgt 4ol IA=H AWMLt AR Egoly ofyyo| met SEavt

(Random effect)?} 174 G 7H(Fixed effect) ZF O 2 Yt BO2 ¢, = &
QAFGHS YERHTE
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[l

dependency)S 1185} A| &51= $HA| 7} et sHA S ﬂ(2018)°ﬂ o5, =7 2t

Ol&sHaL Q= Aol 7| Wiwoll, 578 =717 «] WA=

go] ¥k 4= glow, o] 5 =71 2t

2ol I7tA E&H4402 AHOSHth ESE Anselin(1988), Griffith(2007),
1 4

glo} 27} 7k 7ol o] F2HE4 o] ARl E B5
T
STk stom, 0|5 Sldsty] gIst WhH o FARR Y o8ttt U
o
=

HF St T A AL Y (spatial

[e) [e)
lag model: SLM), 2239 F1HE&HIZ HHGet TXH AR P(spatial error
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model: SEM), 12]1 o] F EJ9 X o= o|FA UdFF7HH §(general
spatial model: GSM) 5 2.2 2 E th(Anselin 1988; LeSage and Pace 2009). ©]
P FUAFE S S HE o FEAZIH o= 4 (4) ~ (6) HEFHs

YuYS THY 5 Ak

S-ZHA|AFEL & (Spatial lag model, or Spatial Auto-Regressive model: SAR):

InY,,=at+pWnY, ,+ 6,InX,, + Bln X, +vsnD, 4 +v,+€,q0 7= d

4)

57FQ X} H g (Spatial Error Model: SEM):

ln K)(h‘ a+ ﬁlln ot + ﬂ?lnth + 731n‘D{)dt + Vo + Upgtr O #d (5)
Upar — =A Wuodt + €odt

UFE-7F 3 (General spatial model, or Spatial Autoregressive with Spatially
Autocorrelated Errors Model: SAC):

InY,, =a+pWhY,, + 6,InX,, + B,In X, +slnD,, +v, +u,g,0 #d
Upgr = A Wity + €44

E

o
|
2] 3 F(Inverse distance matrlx)O]H' =71 7 188

8
9J5}= 9184 P (Contiguity matrix)S ARSI ESH Wy =7 7F A G7F
9] %—Z_}/\]i}%——i\—%fr—(spatial lag dependent variable), Wutr JZFQAPHS
(spatial lag error term)E 2]H|o}H, pot A= 242 wyelt mul] FHYAZA 1t
FTE4Y 271 B UEtde 982 o T oAt RY5E
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(Multilateral trade flow) 7|8t 2 ISR P S F59iotd, 373 E
< =9A 7]&(Origin- based) F7ISHE(W, = L, W), =2A] 7&
(Destination-based) 377 FSHE (W, = WR 1), SUA|-E2HX] 7

YL, = W, + W, = (1, W) (W 1,) = We NZ 753 % Jrkol4
2] 2017).

2.3. D F9=Fo] ZA5}R] 9= 7 L(zero trade value)
BARs HAA

B Q74 AR T B 20 Y YUY ARE U 2719 A9 Y
717 2% YA F 0] 091 H-F-= H=H T} Eaton and Tamura(1994)0]] 2]}
i FEO] S RY £3olA 0 He 4¢SS5 ML BEO

o= AP ATl A A A=
1 9t} tEA O E Eaton and Kotum(2002), 7A3tS 2](2009)°] FL- EHl
(Tobit) & /\]-—8—3]-93\1-’4'. IE St Santos Silva and Tenreyro(2006, 2011)-2 3o
(Poisson) X3} =4 H EolE(Modified Poisson) H g S ARESIG 0, E9]
Poission Psuedo Maximum Likelihood (PPML) B/ H-& AR8-51of Fhol 021 A=
Y 211 HE Al LAY £A1E SiA5kAT. 9HH Burger et al.(2009)2] 4 &
oS AL EFolM BAY & U= TAvh 24t £AY sfES #8 =old

(Negative binomial) A& 2] 2 -2 AA| 5} Tt

o H
19
of
l(f
=2,
o
e
o,
o
S
[S=
b
(i,
oﬁ,

o
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AutAQl i EHl 2L vhat ek

Dit :max( iﬂ+[’na+uz+gzt) (7)

el X; ~ N(0,02),p; ~ N(0,07)
E(pp;) =0, E(ul) 0, E(eje;) =0 Vi#j

o|E 583 g EH YR PL t}-23} o] A A59Ir)

InY,, =max(0,a+ 8;InX,, + ByIn X, +v;In D, +v, + €,4, 0 = d) (8)

544 WuRge nyavel tEar mgon TRE & 9o
Wooldridge(2010)0] OJ5d, EHEYS A% $r=al wfuss 24
(incidental parameter problem)”7} WAYSl] 1 97} R 9] FAHTFL X FH
Fol HA| o= A7 7] Wieol SEay

(maximum likelihood estimator: MLE)<- ©]-&-5}

. sjidzols 2y

g Tolt HFHL =7 LAY XpF 9] B A 0] 0] 8-E| X4t Santos Silva and
Tenreyro(2006, 2011)01] oJstH, 0gto] Z2¢H FHEFOA 7|&Y AP 3 AS
ol vls & B U2 LA S = Aokl sEoint 1id Zofks oA =
T=2] i7F 54 A o] WA SHA = S1=E ofd 4] (9)e} 2ol Fo|e 4= Sl

7’\u/\’!/7.r
PT(Yz’ =Y |1z ) =
. AR Yit!
where, y =0,1,2,- (i=1,---,N; t=1,---,T) 9)

oA
)

919] 4 (9)% o] §3te] FTA (o)1 H EFA(D)Z Fohe FHF 7
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3 o Foby BEL thgat gol Fston, 4] (100 21Ut 27

e odt
P?"( )/odt = Yoat | Xodt) = 7| (10)

Aol A, 33 ol 7R

Var (yit|xit) = UQE(yit|$z‘t) =X\ =

gHof #EQAH0?)7F 1B AW, 2K P ETh 235 BAto
(Overdispersion) A7} @HAY5FL, H#EFQ X7 1 Hoh 2o XA K
A5 EAto] 22 3} A AL (Underdispersion) A 71 WAy st

OE rlu
H)
=
2

]

=
g 2-0|&(Negative binomial) I g o] 2| St ofj'd Eold g 9] I3t Ao
Z27& YPA7| L oA M= —’F%OP"% Tefitbz EAE BAsHic A

(0)°M =2A ()2 Fohe THEF 752 AT Hd 2ol £2€ t= 4
(113 o] A oottt

T
H,}/;thdr [’(9 + Z yodt) i?/odr

PT(yudJ? 7yod.,T|Xodt) = - ° - 7 ° q(())(l_qo)kl

(11)
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BE 3
7|ZHste) Bt S0l FHDH FHA60)
1. G opY
2H 3-1) SO +ARYH FHEIELUX| 7|2, 2L 71F)
i — ﬂl!'éEOr% lIH'é%O_I% ?a"ﬂnﬂ_'é"
I¥sy | SES3 | PPML | ¥R | EERA | 1¥sd | SESY
WHIn(Y) -0.130 |-0.032***-0.031***| 0.016 | -0.041 | -0.025 | -0.024 | 0.009
SUES (0.159) | (0.011) | (0.011) | (0.039) | (0.029) | (0.030) | (0.111) | (0.110)
IN(EXCH)  |15.162%** | 1.489%** | 1.418***| 1.032% | 1.808%** | 1.773*** | 9.248%** | 9 A85***
8 (4570) | (0.317) | (0.315) | (0.562) | (0.587) | (0.637) | (3.273) | (3.157)
In(PGDP)_o | -0.010 |-0.268***| -0.162 | 0.078 | 0.228* | 0.182 | -1.127 | 0.687
UQILGDP | (0.986) | (0.098) | (0.099) | (0.156) | (0.132) | (0.116) | (0.929) | (0.480)
IN(PGDP)_d |19.563***| 2.293*** | 2.181%** | 1349 |3.267*** | 3.054*** |11.448***11 220***
UQIHGDP | (4.730) | (0.384) | (0.376) | (0.849) | (0.653) | (0.646) | (3.900) | (2.885)
In(Prod)_o | 1.208* |0.728***|0.501***| 0.076 |0.225*** | 0.168** |3.077***| 0.633*
HOHIUMAL | (0.664) | (0.081) | (0.092) | (0.105) | (0.074) | (0.076) | (0.805) | (0.330)
In(Tariff)_d | -8.101 | 0.000 | -0.159 | -0.817 | 1.559 | 1.091 |-11.405 |-11.448**
LA (8.784) | (0.681) | (0.663) | (1.128) | (1.180) | (1.140) | (7.712) | (5.590)
In(SPS)_d | -1.337* |-0.165%**/-0.152*** -0.058 | -0.080 | -0.092 | -0.959% | -0.705
QMZX| (0.742) | (0.050) | (0.050) | (0.053) | (0.102) | (0.112) | (0.492) | (0.526)
In(TBT).d | 0.367 | 0.089 | 0.089 | 0.101 | 0.010 | 0.028 | 0.049 | -0.016
7|t (0.937) | (0.060) | (0.060) | (0.098) | (0.122) | (0.133) | (0.638) | (0.688)
FTA_ od -2.063 | -0.047 | -0.090 | -0.170 | -0.202 | -0.242 | -0.549 | -1.260
FTACO| (1.450) | (0.084) | (0.084) | (0.174) | (0.156) | (0.168) | (1.070) | (1.120)
69) ZA et ZEE w40 B4 AitE Ha|g
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(1)

s p—— nr!La*Eorg EHLE*%O_I% %‘.’Jﬂﬂ_ﬂ

IS | BE83 | PPML | IYEN | #ESI | 1HEY | #E5

OECD_o 0.549 0.724 | -0.179 | 0.034 | -0.052 -1.185
OECDOE | (3.333) (0.816) | (0.243) | (0.344) | (0.303) (1.303)
APEC_o 2.526 0492 | 0232 | 0377 | 0.451* 1.431
APECOIE | (2.723) (0.618) | (0.300) | (0.297) | (0.266) (1.139)
TMP_o | -0.674** |-0.138**|-0.127** |-0.067***-0.237***-0.182*** -0.588 |-0.460%**
A7 | (0.274) | (0.062) | (0.049) | (0.023) | (0.033) | (0.031) | (0.702) | (0.112)
In(Prec)_o | -2.211 | -0.488 |-1.210%* -0.097 | -0.472* | -0.341 | -4.851 | -0.810
Ut (2.243) | (1.120) | (0.344) | (0.323) | (0.262) | (0.244) | (10.248)| (1.083)
DTR_o -0.421 | 0101 | 0.054 | -0.034 | -0.160 | -0.093 | 0.170 | -0.360
LAt (0.756) | (0.083) | (0.079) | (0.143) | (0.101) | (0.095) | (0.833) | (0.405)
CD_TMP_o |-7.722*** |-0.803***-0.775%**-0.950*** 1 119***—1 107**¥ -4 718** |-5 444%**
7Kt | (2.499) | (0.181) | (0.176) | (0.352) | (0.351) | (0.368) | (1.878) | (1.724)
CR_Prec_o | 0.048 | 0.007 |0.014***| 0.006 | 0.002 | 0.001 | 0.077 | 0.039**
AaHstg | (0.031) | (0.011) | (0.004) | (0.005) | (0.004) | (0.004) | (0.106) | (0.020)
In(Drought)_o| -0.095* | -0.009* | -0.009* | -0.008* | -0.011* | -0.013* | -0.032 | -0.036
= (0.056) | (0.005) | (0.005) | (0.005) | (0.006) | (0.007) | (0.054) | (0.058)
In(ExtTMP)_o| 0.101 | 0.003 | 0.005 | 0.009 | 0.009 | 0.010 | 0.039 | 0.062
25712 | (0.145) | (0.009) | (0.009) | (0.011) | (0.013) | (0.015) | (0.103) | (0.111)
In(Flood)_o | -0.044 | -0.003 | -0.003 | -0.009 | -0.001 | -0.002 | -0.029 | -0.058
E (0.060) | (0.004) | (0.004) | (0.011) | (0.007) | (0.008) | (0.041) | (0.043)
In(Storm)_o | -0.049 | -0.001 | -0.002 | -0.001 | 0.005 | 0.002 | -0.007 | -0.017
222 (0.077) | (0.005) | (0.005) | (0.013) | (0.010) | (0.010) | (0.053) | (0.051)
In(Dist)_od | -3.524** |-0.446%**/-0.430***| -0.268 |-0.933***|-0.772***| -1.820 |-2.244**
QI (1.797) | (0.158) | (0.153) | (0.291) | (0.247) | (0.230) | (1.706) | (0.956)
AlC 2162.5 | 2976.5 | 3263.6 - 22373 | 2498.6 | 2837.7 | 2553.9
BIC 2257.5 | 3050.9 | 3354.5 - 23241 | 25936 | 2932.7 | 2632.4

Z 1) PPML=Pseudo Poisson Maximum Likelihood, ¥ Hol ‘0’ origin(&%XA]), ‘d'+= destination
(EZA)E 9H)3
2) ** 5(0.01, ** p(0.05, * p<0.1

A AR} A,
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(RE 3-2) SO U2 FHAIEUX| 7|5, N 7|F)

e mgEy el SR S
M5} | 8253 | PPML | 1N | &S50 | 1MSa | =S50}

WHn(Y) -0.142 |-0.034***|-0.033***| 0.018 | -0.029 | -0.009 | -0.031 | 0.001
SUES (0.155) | (0.017) | (0.011) | (0.037) | (0.029) | (0.030) | (0.109) | (0.107)
IN(EXCH)  [15.767***| 1.577*** | 1 515%** | 1.079* |1.895%** | 1.855%** [10.033***|10.499***
3ig (4.418) | (0.312) | (0.311) | (0.551) | (0.587) | (0.647) | (3.195) | (3.091)
In(PGDP)_o | 0.198 |-0.233**| -0.129 | 0.098 | 0.160 | 0.129 | -1.115 | 0.829*
UQIHGDP | (0.944) | (0.096) | (0.097) | (0.146) | (0.130) | (0.111) | (0.911) | (0.467)
In(PGDP)_d [20.096*** 2.361%** | 2.252%** | 1.308% | 3.207*** | 3.027%** [12.218***12 462***
UQIYGDP | (4.561) | (0.377) | (0.370) | (0.797) | (0.653) | (0.644) | (3.809) | (2.826)
In(Prod)_o | 1.272** | 0.736*** | 0.522*** | 0.083 |0.263*** | 0.177** |3.069*** | 0.675**
SHUAAL | (0.634) | (0.079) | (0.091) | (0.097) | (0.073) | (0.077) | (0.784) | (0.318)
In(Tariff)_d | -6.776 | 0.230 | 0.078 | -0.531 | 2.013* | 1.521 |-10.792 | -9.621*
AT (8.380) | (0.661) | (0.644) | (0.980) | (1.134) | (1.098) | (7.494) | (5.401)
In(SPS)_d | -1.454**|-0.175***-0.163*** -0.062 | -0.091 | -0.103 |-1.087**| -0.816
SIESN (0.718) | (0.050) | (0.050) | (0.050) | (0.101) | (0.113) | (0.481) | (0.514)
In(TBT)_d 0.495 | 0.085 | 0.084 | 0.089 | 0.019 | 0.040 | 0.057 | -0.029
U (0.901) | (0.058) | (0.058) | (0.089) | (0.119) | (0.130) | (0.621) | (0.672)
FTA_od -2.116 | -0.066 | -0.105 | -0.175 | -0.166 | -0.216 | -0.514 | -1.199
FTACIO| (1.397) | (0.081) | (0.081) | (0.170) | (0.151) | (0.164) | (1.042) | (1.093)
OECD_o 0.640 0.729 | -0.146 | 0.211 | 0.094 -1.012
OECDOE | (3.147) (0.803) | (0.229) | (0.342) | (0.292) (1.244)
APEC_o 2.661 0.568 | 0.267 | 0.386 | 0.461* 1.553
APECHE | (2.577) (0.615) | (0.279) | (0.298) | (0.258) (1.091)
TMP_o  [-0.714%** -0.153** |-0.137%**~0.071***—-0.231***|-0.166***| —0.768 |-0.515***
omAIIe | (0.259) | (0.060) | (0.048) | (0.021) | (0.033) | (0.031) | (0.683) | (0.107)
In(Prec)_o | -2.404 | -0.992 |-1.278*** -0.126 |-0.599**| -0.388 | -7.590 | -0.917
AWRUSZ | (2.136) | (1.084) | (0.343) | (0.295) | (0.259) | (0.241) | (9.981) | (1.040)
DTR_o -0.447 | 0.112 | 0.058 | -0.035 | -0.195* | -0.103 | 0.321 | -0.350
HmRUIxt | (0.722) | (0.081) | (0.078) | (0.130) | (0.101) | (0.094) | (0.811) | (0.390)
CD_TMP_o |-7.045***-0,701%**-0.686***|-0,882*** -1, 018***—-0,082**¥| -4,116** |-5,180%**
IRt | (2.390) | (0.177) | (0.172) | (0.329) | (0.342) | (0.360) | (1.824) | (1.674)
CR_Prec.o | 0.045 | 0.012 |0.014***| 0.005 | 0.002 | 0.001 | 0.102 | 0.036*
244358 | (0.030) | (0.011) | (0.004) | (0.004) | (0.004) | (0.004) | (0.103) | (0.019)
In(Drought)_o | —0.108* |-0.010** | -0.010** | -0.008* | -0.012* | -0.014* | -0.043 | -0.045
= (0.064) | (0.005) | (0.005) | (0.005) | (0.007) | (0.008) | (0.053) | (0.056)
In(ExtTMP)_o | 0.090 | 0.003 | 0.004 | 0.008 | 0.006 | 0.007 | 0.028 | 0.053
2517|2 (0.139) | (0.008) | (0.008) | (0.010) | (0.013) | (0.016) | (0.101) | (0.108)
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(1)

- —_— I ZORS TN E L
- * | 1¥53 | #8530 | PPML | DXEN | SE51 | 1MEN | #5550
In(Flood)_o | -0.052 | -0.004 | -0.003 | -0.007 | -0.000 | -0.002 | -0.039 | -0.064
24 (0.058) | (0.004) | (0.004) | (0.010) | (0.007) | (0.007) | (0.040) | (0.041)
In(Storm)_o | -0.031 | -0.001 | -0.001 | -0.002 | 0.005 0.002 | -0.001 | -0.012
==% (0.074) | (0.005) | (0.005) | (0.012) | (0.009) | (0.009) | (0.051) | (0.049)
In(Dist)_od |-3.487** |-0.431%**|-0.417** -0.271 |-0.903***-0.715%**| —1.714 |-2.451%**
271E] (1.715) | (0.154) | (0.149) | (0.267) | (0.240) | (0.220) | (1.662) | (0.921)
AIC 2162.3 | 2955.7 | 32445 - 22742 | 2534.2 | 2807.2 | 2529.4
BIC 2257.3 | 3030.1 | 3335.4 - 2361.0 | 2629.3 | 2902.3 | 2607.9

Z 1) PPML=Pseudo Poisson Maximum Likelihood, #5=1 Fol ‘0'% origin(&A]), ‘d'+ destination
(EZA)E gu)h
2) *** p<0.01, ** p<0.05, * p<0.1

Az AR A,

(RE 3-3) SUY U2 FTHAINESUX-ZRX| 7|5, 224 71F)

e Ty _ HI!%E_O% lfﬂ'é%tflif_ _%t.'_ﬂlﬂ_é _
1MsI | 853 | PPML | 1S3 | 853 | 185 | SEsat

WHN(Y) -0.263 |-0.048***-0.046*** 0.013 | -0.057* | -0.040 | -0.144 | -0.077
SUES (0.165) | (0.011) | (0.011) | (0.041) | (0.031) | (0.031) | (0.115) | (0.115)
IN(EXCH)  |18.204**| 1.943** | 1.850%** | 1 472%* | 2 5E2*¥* | 2 AQ7*** |11 228%*¥(11.141%**
Blg (5.355) | (0.379) | (0.377) | (0.589) | (0.710) | (0.767) | (3.862) | (3.744)
In(PGDP)_o | -0.328 |-0.349***|-0.244**| 0.082 | 0.237* | 0.186 | -1.785* | 0.584
ARIZGDP | (1.018) | (0.100) | (0.101) | (0.158) | (0.134) | (0.119) | (0.949) | (0.485)
In(PGDP)_d  [21.009%*| 2.643*** | 2. 502*** | 1 409* |3.492*** | 3.259*** |13 872%**|11 790***
QUOIGDP | (4.921) | (0.406) | (0.399) | (0.817) | (0.677) | (0.670) | (4.181) | (2.981)
In(Prod)_o | 1.198* [0.771***|0.561*** | 0.077 |0.235%**| 0.172%* | 3.417***| 0.574*
SCHDFUAMAL | (0.692) | (0.081) | (0.091) | (0.106) | (0.075) | (0.077) | (0.803) | (0.333)
In(Tariff).d | -7.386 | 0.510 | 0.247 | -0.767 | 1.593 | 1.197 | -8.513 |-12.279**
BT (9.668) | (0.739) | (0.717) | (1.162) | (1.223) | (1.190) | (8.730) | (6.226)
INSPS)_d | -1.225 |-0.196***-0.181***-0.164**¥ -0.185 | -0.215* | -0.661 | -0.535
QMZX| (0.870) | (0.060) | (0.060) | (0.048) | (0.118) | (0.131) | (0.567) | (0.615)
In(TBT)_d 0.131 | 0.083 | 0.079 | 0.033 | -0.077 | -0.040 | 0.010 | -0.250
7| &R (1.066) | (0.071) | (0.071) | (0.117) | (0.143) | (0.156) | (0.734) | (0.794)
FTA_od -2.237 | -0.074 | -0.112 | -0.196 | -0.240 | -0.290* | -0.589 | -1.377
FTAGO| (1.433) | (0.085) | (0.085) | (0.183) | (0.157) | (0.169) | (1.061) | (1.117)
OECD_o 1.184 1.055 | -0.175 | 0.087 | 0.014 -0.985
OECDO{E | (3.464) (0.931) | (0.244) | (0.351) | (0.312) (1.317)
221155



(1)

i s _ nq%&_or% lfﬂ'é%tfli'_ _%t.'_HIH_‘é _
IMS | 8557 | PPML | 2MS1 | &E5a | 1MF9 | =50

APEC_o 1.990 0.378 | 0.220 | 0.303 | 0.390 1.166
APECOIE | (2.815) (0.698) | (0.309) | (0.303) | (0.272) (1.157)
TMP_o  |-0.667** | -0.135** |-0.138***-0.067***|-0.233***-0.177***| -0.699 |-0.443***
AmWATIS | (0.283) | (0.063) | (0.053) | (0.023) | (0.034) | (0.032) | (0.705) | (0.113)
In(Prec).o | -1.951 | -0.5643 |-1.387*** -0.091 | -0.470* | -0.327 | -7.181 | -0.541
AWAZA2F | (2.325) | (1.143) | (0.350) | (0.332) | (0.262) | (0.248) |(10.287)| (1.099)
DTR_o -0.274 | 0.093 | 0.064 | -0.033 | -0.153 | -0.084 | 0.209 | -0.276
AWAAWRL | (0.767) | (0.084) | (0.080) | (0.145) | (0.104) | (0.098) | (0.828) | (0.411)
CD_TMP_o  [-11.372*%%(-1.325**¥(—1 263***|—1 4QQ¥***— 1 T72%**|—1 T73***|-7 371%**|-7 800***
THET7IRRE | (3.029) | (0.214) | (0.210) | (0.404) | (0.394) | (0.418) | (2.234) | (2.127)
CR_Prec_o | 0.040 | 0.007 [0.016***| 0.007 | 0.003 | 0.002 | 0.094 | 0.033
d4se | (0.032) | (0.012) | (0.004) | (0.005) | (0.004) | (0.004) | (0.107) | (0.020)
In(Drought)_o | -0.075 | -0.007 | -0.007 | -0.004 | -0.005 | -0.007 | -0.021 | -0.025
Jt= (0.082) | (0.005) | (0.005) | (0.009) | (0.009) | (0.010) | (0.054) | (0.058)
In(ExtTMP)_o | 0.084 | -0.000 | 0.002 | 0.008 | 0.007 | 0.008 | 0.028 | 0.058
= (0.144) | (0.009) | (0.009) | (0.012) | (0.013) | (0.015) | (0.103) | (0.110)
In(Flood)_o | -0.047 | -0.004 | -0.004 | -0.011 | -0.003 | -0.004 | -0.030 | -0.063
g5 (0.060) | (0.004) | (0.004) | (0.012) | (0.007) | (0.008) | (0.041) | (0.043)
In(Storm)_o | -0.056 | -0.000 | -0.001 | -0.002 | 0.006 | 0.001 | -0.008 | -0.021
529 (0.077) | (0.006) | (0.006) | (0.012) | (0.010) | (0.010) | (0.053) | (0.051)
TMP_d 2.029% | 0.297*** | 0.279*** | 0.330*** | 0.298* | 0.332** | 1.562** | 1.266
HmWA7I2 | (1.150) | (0.079) | (0.079) | (0.105) | (0.154) | (0.169) | (0.775) | (0.824)
In(Prec).d | 11.723 | 0.872 | 0.973 | 1.437 | 2109 | 1.919 | 7.247 | 9.912
AEAL+E |(12.072) | (0.803) | (0.793) | (0.888) | (1.585) | (1.736) | (8.338) | (8.994)
CR_Prec_d | -0.108 | -0.009 | -0.009 | -0.015 | -0.021 | -0.019 | -0.062 | -0.089
a4H3E | (0.117) | (0.008) | (0.008) | (0.009) | (0.016) | (0.017) | (0.080) | (0.086)
In(Flood)_d | -0.075 | -0.010* | -0.010* |-0.018**| -0.024** | -0.023* | -0.021 | -0.046
2+ (0.090) | (0.006) | (0.006) | (0.008) | (0.012) | (0.013) | (0.062) | (0.067)
In(Storm)_d | -0.1256%*|-0.013***-0.012*** -0.001 | -0.006 | -0.006 |-0.112*** -0.077
E222 (0.062) | (0.004) | (0.004) | (0.007) | (0.008) | (0.009) | (0.043) | (0.047)
In(Dist)_od |-4.415** |-0.614***-0.581***| —-0.299 |-1.042***-0.876***| -2.994 |-2.628***
L7z (1.884) | (0.166) | (0.162) | (0.297) | (0.253) | (0.237) | (1.832) | (0.990)
AIC 2163.7 | 2958.9 | 3249.3 - 2237.7 | 2499.4 | 2839.6 | 2550.5
BIC 2279.4 | 3053.9 | 3360.9 - 2345.1 | 2615.1 | 2955.3 | 2649.6

% 1) PPML=Pseudo Poisson Maximum Likelihood, ¥~ Fol ‘0'& origin(E%A]), ‘d’'& destination
(EZAN)E u)h
2) *** p<0.01, ** p<0.05, * p0.1

Az AR A,
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(E 3-4) SO DY FYEUSUR|- XK 7|

o
4>
i}
i
)

N e 2EO0RS H2s01e ety
(= A

¥gat | 2S84t | PPML | 1¥a | SESA | 17 | SESHY

WHIN(Y) -0.314* |-0.063**%-0.051**% 0.014 | -0.052 | -0.029 | -0.182 | -0.109
SUES (0.162) | (0.012) | (0.012) | (0.039) | (0.032) | (0.032) | (0.114) | (0.114)

IN(EXCH) | 18.111%** | 2.017%** | 1.939%** | 1.484*** | 2 550*** | 2. 430*** |12.030***|12.038***
stg (5.143) | (0.370) | (0.368) | (0.561) | (0.707) | (0.770) | (3.755) | (3.650)

In(PGDP)_o | -0.190 |-0.308***-0.207**| 0.101 0.154 | 0.120 |-1.830*| 0.694
URIYGDP | (0.982) | (0.098) | (0.099) | (0.148) | (0.132) | (0.114) | (0.923) | (0.466)

In(PGDP)_d | 22.125%** | 2. 775%** | 2 635*** | 1.450% | 3.691%** | 3.267*** |15.492%** 13.464***
QIYGDP | (4.759) | (0.399) | (0.392) | (0.773) | (0.685) | (0.674) | (4.082) | (2.926)

ne

n(Prod)_o 1.267* | 0.782%**|0.583***| 0.082 |0.272***| 0.177** | 3.452*** | 0.599*
oot Mat | (0.670) | (0.080) | (0.089) | (0.097) | (0.074) | (0.078) | (0.779) | (0.321)

In(Tariff) . d | -4.032 | 0.878 | 0.626 | -0.436 | 2.235* | 1.800 | -5.955 | -9.160
THHZHA| (9.227) | (0.716) | (0.696) | (1.018) | (1.183) | (1.154) | (8.435) | (6.002)

In(SPS)_d -1.191  |-0.194***-0.181**%-0.148**% -0.178 | -0.208 | -0.699 | -0.573
ERESN (0.837) | (0.060) | (0.059) | (0.048) | (0.117) | (0.132) | (0.550) | (0.599)

In(TBT)_d 0.5622 0.091 0.087 | 0.034 | -0.027 | 0.023 | 0.132 | -0.150
AEpN= (1.023) | (0.069) | (0.069) | (0.106) | (0.141) | (0.157) | (0.712) | (0.773)

FTA_od -2.283* | -0.093 | -0.128 | -0.199 | -0.196 | -0.255 | -0.547 | -1.308
FTALDO| (1.375) | (0.082) | (0.081) | (0.179) | (0.154) | (0.166) | (1.029) | (1.087)

OECD_o 1.473 1.137 | -0.138 | 0.289 | 0.187 -0.734
OECDOIE | (3.318) (0.931) | (0.229) | (0.351) | (0.302) (1.259)
APEC_o 1.991 0.444 | 0.253 | 0.294 | 0.385 1.200
APECHEZ | (2.696) (0.697) | (0.288) | (0.305) | (0.265) (1.109)

T™MP_o -0.697** | -0.141**|-0.140***-0.071***-0.220***-0.158***| -0.844 |-0.491***
HAg®A7I2 | (0.271) | (0.061) | (0.051) | (0.021) | (0.035) | (0.032) | (0.684) | (0.109)

In(Prec) o | -2.110 | -1.004 |-1.447** -0.117 |-0.593**| -0.365 | -9.782 | -0.574
AEZA2 | (2.240) | (1.104) | (0.347) | (0.304) | (0.262) | (0.245) | (9.977) | (1.057)

DTR_o -0.281 0.102 | 0.068 | -0.033 | -0.183* | -0.090 | 0.335 | -0.243
AYAUWA | (0.735) | (0.082) | (0.078) | (0.132) | (0.105) | (0.097) | (0.802) | (0.396)

CD_TMP_o |-10.009***|-1.186***|-1.132***|-1.371***|-1.626***|-1.592***|-6.454***| -7 .118***
A7t | (2.882) | (0.209) | (0.205) | (0.377) | (0.385) | (0.411) | (2.158) | (2.057)

CR_Prec o | 0.034 0.011 |0.015***| 0.006 | 0.002 | 0.001 0.116 | 0.028
ZaHske | (0.031) | (0.011) | (0.004) | (0.004) | (0.004) | (0.004) | (0.104) | (0.019)

In(Drought)_o| -0.091 | -0.008 | -0.008* | -0.005 | -0.008 | -0.010 | -0.035 | -0.035
4= (0.079) | (0.005) | (0.005) | (0.009) | (0.009) | (0.010) | (0.053) | (0.056)

In(ExtTMP)_o| 0.068 | -0.001 | 0.001 0.007 | 0.003 | 0.004 | 0.015 | 0.048
=2 (0.138) | (0.008) | (0.008) | (0.011) | (0.013) | (0.016) | (0.099) | (0.107)
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(1)

s - LT EENEn e
= ==* | axan [ =50 | PPML | DnEY | #E5n | n8sn | asan
In(Flood)_o | —0.055 | -0.005 | -0.004 | -0.009 | -0.002 | -0.004 | -0.041 | -0.069*
4 (0.057) | (0.004) | (0.004) | (0.011) | (0.007) | (0.007) | (0.040) | (0.041)
In(Storm)_ o | -0.040 | -0.001 | -0.001 | -0.003 | 0.006 0.001 -0.005 | -0.019
=22 (0.074) | (0.005) | (0.005) | (0.012) | (0.009) | (0.010) | (0.051) | (0.050)
TMP_d 2.096* |[0.287***10.268*** | 0.309*** | 0.316** | 0.351** | 1.603** 1.284
HATAHT |2 (1.105) | (0.077) | (0.077) | (0.102) | (0.153) | (0.170) | (0.752) | (0.802)
In(Prec)_d 7.622 0.794 0.854 1.304 1.478 1.207 5.810 8.419
A2 | (11.560) | (0.783) | (0.773) | (0.817) | (1.558) | (1.735) | (8.083) | (8.750)
CR_Prec_d | -0.071 -0.008 | -0.008 | -0.013 | -0.015 | -0.013 | -0.050 | -0.077
Z4aus2 | (0.112) | (0.009) | (0.008) | (0.008) | (0.016) | (0.018) | (0.077) | (0.084)
In(Flood) d | -0.020 | -0.006 | -0.006 |-0.015**| -0.018* | -0.017* | 0.015 -0.014
=4 (0.087) | (0.006) | (0.006) | (0.008) | (0.011) | (0.010) | (0.060) | (0.065)
In(Storm)_d | =0.151** |-0.014***|-0.014***| -0.011* | -0.009* | -0.010* |-0.130***| -0.093**
=zo | (0.060) | (0.004) | (0.004) | (0.006) | (0.005) | (0.005) | (0.042) | (0.046)
In(Dist)_od | —4.565** |-0.622***|-0.591***| —0.304 |-1.035***|-0.834***| -3.165* | -2.946***
271E] (1.805) | (0.162) | (0.158) | (0.274) | (0.249) | (0.230) | (1.779) | (0.955)
AIC 2162.0 | 2937.9 | 3230.2 - 2274.8 | 2534.7 | 2808.8 | 2523.2
BIC 2277.7 | 3032.9 | 3341.7 - 2382.2 | 2650.4 | 29245 | 2622.4

Z 1) PPML=Pseudo Poisson Maximum Likelihood, ¥ Fol ‘0'& origin(&%A]), ‘d’'& destination
(EZAN)E u)h
2) *** p<0.01, ** p<0.05, * p<0.1

Az AR A,
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(SH 3-5) 428 +UDH 2372

HEUX| 713, 294 7I1F)

s e TEE TS I{220|3t ETTE
=T ==* aman [ #=an | PPML | DNa | &Ean | nNan | #Ean
In(EXCH) 17.927%% | 1.161%%* | 1.297%** | 1.490 1.844* | 1.852*% | 8.737** | 7.588*
= (7.406) | (0.377) | (0.377) | (0.917) | (0.963) | (0.991) | (3.508) | (4.251)
IN(PGDP)_o | 6.025%** | 0.734*** | 0.750*** | 0.056 | -0.277 | -0.213 | 3.496***| 0.177
AOIHGDP (1.918) | (0.133) | (0.125) | (0.148) | (0.246) | (0.254) | (0.980) | (0.523)
IN(PGDP)_d |18.087***| 1.316*** | 1.361*** | 0.470 | 1.231** | 1.117* |10.458***| 3.482
QUOIHGDP (5.206) | (0.260) | (0.258) | (0.435) | (0.616) | (0.638) | (2.563) | (2.525)
In(Prod) o -1.791 0.276 0.117 |-0.360*** 0.014 -0.099 0.109 |[-2.395%**
A MAL | (1.699) | (0.199) | (0.161) | (0.060) | (0.151) | (0.150) | (1.465) | (0.279)
In(Tariff) d | -15.801 | -0.264 | -0.318 | -0.800 0.028 0.060 -4.224 | -5.287
T 2hA| (10.537) | (0.504) | (0.499) | (0.816) | (1.182) | (1.202) | (5.199) | (5.664)
In(SPS)_d 0.578 0.109 0.099 -0.152 | -0.064 | -0.067 0.465 -0.685
SN ESN| (1.378) | (0.073) | (0.072) | (0.167) | (0.184) | (0.190) | (0.613) | (0.739)
In(TBT)_d -2.536 | -0.153* |-0.174**| -0.186 | -0.187 | -0.185 | -1.085 | -1.550
7|&xd (1.638) | (0.083) | (0.082) | (0.180) | (0.203) | (0.208) | (0.785) | (0.988)
FTA_od -3.250 |-0.473***|-0.455*** -0.050 | -0.129 | -0.106 |-2.757*** 0.491
FTAGO| (2.018) | (0.106) | (0.104) | (0.158) | (0.213) | (0.222) | (0.906) | (0.965)
OECD_o -11.906 -0.231 0.307 | 2.917%** | 2.442%** 2.263*
OECDOE (8.246) (1.211) | (0.323) | (0.708) | (0.760) (1.237)
APEC_o 1.01 1.659 | -0.277* | 0.383 0.294 -2.666%**
APECO1E (7.398) (1.205) | (0.158) | (0.396) | (0.383) (0.861)
TMP_o -0.480 | -0.146* | 0.066 [-0.054*** -0.061**|-0.067*** 0.804 |-0.290%***
ST |2 (0.427) | (0.079) | (0.069) | (0.013) | (0.025) | (0.025) | (0.709) | (0.055)
In(Prec) o 10.359 | -2.155* | 0.088 | -0.417* |-3.449%*¥|-3.032**¥ -7.874 |-4.412%**
ofmmzass | (8.235) | (1.251) | (0.936) | (0.237) | (0.566) | (0.600) | (11.628) | (1.134)
DTR_ o 2.370 [ 0.4711%**| 0.293** | 0.213*** | 1.006*** | 0.895*** | 2.639** | 1.371%**
HEAAWX} | (1.530) | (0.129) | (0.118) | (0.061) | (0.143) | (0.162) | (1.151) | (0.239)
CD_TMP o | -5.405 [-0.624*** -0.574**| 0.384 0.475 0.561 |-6.308*** (0.366
A7 |2%} (4.671) | (0.237) | (0.234) | (0.454) | (0.575) | (0.590) | (2.223) | (2.370)
CR_Prec_o |-0.200**| 0.017 | -0.009 [-0.024***-0.049***|-0.047*** 0.061 |-0.128***
Z4Hste | (0.097) | (0.015) | (0.011) | (0.009) | (0.010) | (0.010) | (0.132) | (0.031)
In(Drought)_o | -0.028 | -0.009 | -0.007 | 0.011 -0.011 | -0.007 | -0.008 | 0.176**
= (0.119) | (0.005) | (0.005) | (0.012) | (0.012) | (0.013) | (0.059) | (0.070)

=159



s e EE T {2203t T
= W= yan [=man | PPML | TNEY | 285y | TNaY | #8aY
IN(ExtTMP)_o | -0.123 | -0.001 | —-0.002 | 0.003 0.001 0.000 | -0.081 0.036
s |2 (0.165) | (0.007) | (0.007) | (0.017) | (0.018) | (0.019) | (0.085) | (0.105)
In(Flood) o | 0.185* | 0.013** | 0.013*** | 0.042*** | 0.036*** | 0.039*** | 0.057 |0.276***
=5 (0.101) | (0.005) | (0.005) | (0.011) | (0.012) | (0.012) | (0.048) | (0.054)
In(Storm)_o 0.015 0.000 | -0.001 |0.052***| 0.010 0.013 0.018 [0.310%**
==% (0.125) | (0.007) | (0.007) | (0.011) | (0.014) | (0.014) | (0.058) | (0.057)
In(Dist)_od  |-7.212%**|-0.612%**|-0.620%**| 0.419*** | 0.182 0.282 |-4.661%**| 2.040%**
L7t (2.405) | (0.117) | (0.115) | (0.134) | (0.239) | (0.249) | (1.097) | (0.606)
AIC 11756 | 1811.7 | 1991.0 - 1178.9 | 13595 | 1991.8 | 1820.8
BIC 1262.4 | 1878.3 | 20741 - 1256.6 | 1446.3 | 2078.6 | 18925

Z 1) PPML=Pseudo Poisson Maximum Likelihood, ¥ Hol ‘0’ origin(&Z%XA]), ‘d'+= destination
(EFA)E 9H)g
2) ** 5(0.01, ** p<0.05, * p<0.1
A= AR A,

BH 3-6) 425 +UDYH FHANELX| 7|5, 4N 7|F)

i T _ lll!'-E*E_O = EH'—&%?I%*_ _%'E'_HIH_'-E* _
IHFI | 253 | PPML | IXSD | &850 | 1MFY | SEF

IN(EXCH) | 14.043* | 1.049*** | 1.119%**| 1148 | 1.642 | 1.680 | 7.494* | 6.265
stg (7.279) | (0.349) | (0.343) | (0.817) | (1.040) | (1.085) | (4.012) | (4.693)
In(PGDP)_o | 3.637* |0.486***|0.464*** | -0.167 | 0.235 | -0.040 | 2.250** | -0.781
URILGDP | (1.887) | (0.116) | (0.106) | (0.122) | (0.210) | (0.218) | (1.121) | (0.577)
In(PGDP)_d  [13.191%***| 1.033***| 1.042*** | 0.543 | 0.543 | 0.680 [10.138*** 3.416
URIGDP | (5.066) | (0.233) | (0.227) | (0.385) | (0.579) | (0.581) | (2.931) | (2.788)
In(Prod)_o | -0.248 | 0.216 | 0.126 |-0.214** -0.176* |-0.230**| 0.638 |-1.357***
SCHDFUAMAL | (1.379) | (0.165) | (0.111) | (0.051) | (0.107) | (0.095) | (1.675) | (0.308)
In(Tariff)_d [-21.285%% -1.095%* | -1.087**| -1.309 | -0.546 | -1.235 |-13.983**-15.338**
e [ (10.163) | (0.441) | (0.434) | (0.846) | (1.221) | (1.289) | (5.945) | (6.253)
In(SPS)_d 1.139 | 0.145** | 0.139** | -0.015 | 0.088 | 0.046 | 0.677 | -0.319
QAEX| (1.351) | (0.066) | (0.066) | (0.146) | (0.191) | (0.202) | (0.701) | (0.816)
In(TBT).d | -1.013 | -0.035 | -0.041 | -0.125 | -0.012 | -0.054 | -0.440 | -0.876
7&dY (1.619) | (0.074) | (0.074) | (0.156) | (0.212) | (0.220) | (0.898) | (1.091)
FTA_od 0.281 | -0.089 | -0.075 | 0.246** | 0.224 | 0.397** | -0.862 |2.767***
FTACIO]| (1.882) | (0.082) | (0.080) | (0.121) | (0.201) | (0.202) | (1.036) | (1.066)
OECD_o | -4.513 -0.325 |0.766***| 0.347 | 0.863** 4.513%%*
OECDO{E | (6.632) (0.605) | (0.270) | (0.548) | (0.376) (1.365)
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oz — ITTEEES EENEY B
- ~ | I¥E1 | #8530 | PPML | DNEN | @251 | NS | #2517
APEC_ o -3.982 -0.154 |-0.690***|-1.178***|-0.718*** —5.297%**
APECOE (5.548) (0.539) | (0.125) | (0.346) | (0.233) (0.950)

TMP_o -0.005 | 0.117* | 0.023 | -0.012 | 0.015 | 0.004 | 1.392* | -0.067
ALA7I2 | (0.329) | (0.070) | (0.034) | (0.009) | (0.022) | (0.020) | (0.810) | (0.061)
In(Prec)_o 3.229 | 0.373 0.370 | -0.307 | -0.803* |-0.677**| -3.335 | -0.708

AU | (6.645) | (0.911) | (0.479) | (0.218) | (0.437) | (0.344) | (13.299) | (1.252)

DTR_o 1.060 | 0.101 0.089 | 0.100** | 0.048 | 0.055 2.159 | 0.727%**

HI™AAWRL | (1.268) | (0.110) | (0.081) | (0.045) | (0.093) | (0.077) | (1.316) | (0.263)
CD_TMP_o | -4.373 |-0.542**|-0.446**| 0.269 | 0.206 | 0.174 |-5.024**| 1.353
HEA7|I2Xt | (4.624) | (0.214) | (0.209) | (0.352) | (0.573) | (0.557) | (2.542) | (2.616)
CR_Prec_o | -0.093 | -0.006 | -0.007 | -0.006 | 0.001 | -0.005 | 0.024 |[-0.070**
24352 | (0.080) | (0.011) | (0.006) | (0.005) | (0.008) | (0.008) | (0.151) | (0.034)
In(Drought)_o | -0.043 |-0.013**|-0.012**| 0.006 | 0.011 0.015 | -0.068 | 0.107
= (0.120) | (0.005) | (0.005) | (0.009) | (0.014) | (0.015) | (0.067) | (0.077)
In(ExtTMP)_o | -0.144 | -0.007 | -0.007 | 0.005 | -0.010 | -0.003 | -0.074 | 0.036
Zst7|1=2 (0.172) | (0.007) | (0.007) | (0.015) | (0.021) | (0.022) | (0.097) | (0.116)
In(Flood)_o | -0.016 | -0.005 | -0.005 |0.023***| 0.011 0.022 | -0.019 |0.196***
25 (0.101) | (0.005) | (0.005) | (0.008) | (0.013) | (0.014) | (0.054) | (0.060)
In(Storm)_o | -0.052 |-0.012**|-0.012**| 0.028***| 0.011 | 0.028* | -0.055 |0.214***
529 (0.122) | (0.006) | (0.006) | (0.009) | (0.015) | (0.016) | (0.067) | (0.063)
In(Dist)_od |-5.488** |-0.511***-0.487*** 0.269** | 0.353 | 0.353** |-5.011**¥ 1.1256*
{71742 (2.332) | (0.103) | (0.101) | (0.10%) | (0.223) | (0.172) | (1.255) | (0.669)
AIC 1179.9 | 1806.8 | 1987.5 - 1186.0 | 1366.9 | 2000.2 | 1820.9
BIC 1285.6 | 1891.9 | 2089.4 - 1282.2 | 1472.6 | 21059 | 19114
Z 1) PPML=Pseudo Poisson Maximum Likelihood, ¥ Hol ‘0’ origin(&Z%&XA]), ‘d'+= destination
(Z2A)E 9wt
2) ™ p{0.01, ** p<0.05, * p<0.1
g AR 2.

22161



(BH 3-7) 427 +UEY FHZMELX-22X| 7|12, 24 71F)

i s _ ﬂl!‘é"!E_Of-é} I_[H'é"%(iﬁé_ _%E'_'HH_E" _
DY | #8531 | PPML | 1MEYL | #EE1 | 1NEL | #EE

IN(EXCH) ~ [27.099%*#| 1.925%%* [ 2.022%** | 1311 | 2.239* | 2.196* [14.125**| 7.205
31 (9.109) | (0.467) | (0.467) | (1.138) | (1.156) | (1.185) | (4.258) | (5.194)
In(PGDP)_o | 6.834*** | 0.797***| 0.801*** | 0.058 | -0.288 | -0.225 |4.102***| 0.216
UOIYGDP | (1.959) | (0.133) | (0.125) | (0.146) | (0.244) | (0.250) | (0.998) | (0.529)
IN(PGDP)_d [22.277%*| 1.695%** | 1.722** | 0540 | 1.620** | 1.488** [12.507**| 3.776
YOIYGDP | (5.559) | (0.284) | (0.283) | (0.500) | (0.678) | (0.696) | (2.688) | (2.706)
In(Prod) o | -1.833 | 0227 | 0.087 [-0.359** 0.009 | -0.091 | -0.018 |-2.389***
SACHTIIMAL | (1.765) | (0.201) | (0.163) | (0.060) | (0.146) | (0.143) | (1.457) | (0.281)
In(Tariff)_d |-19.540%| -0.437 | -0.484 | -0.770 | 0.011 | 0.025 | -6.632 | -5.707
LRI | (10.543) | (0.505) | (0.500) | (0.804) | (1.193) | (1.208) | (5.251) | (5.784)
In(SPS).d | -0.552 | 0.039 | 0.028 | -0.182 | -0.077 | -0.079 | -0.222 | -1.009
SMEX| | (1.591) | (0.089) | (0.088) | (0.232) | (0.236) | (0.245) | (0.707) | (0.883)
IN(TBT)_d | -4.167** |-0.283***|-0.295* -0.184 | -0.317 | -0.307 |-2.073**| -1.592
7% | (1.869) | (0.095) | (0.094) | (0.205) | (0.226) | (0.232) | (0.900) | (1.144)
FTA.od | -2.998 [-0.479*-0.457* -0.068 | -0.146 | -0.123 |-2.658** 0.511
FTAGD| | (2.009) | (0.108) | (0.105) | (0.159) | (0.220) | (0.226) | (0.905) | (0.990)
OECD_o |-14.334 -0.395 | 0.306 |2.950%**|2.515%* 2.162*
OECDO{E | (8.724) (1.259) | (0.322) | (0.707) | (0.744) (1.253)
APECo | 1.791 1.800 |-0.271%| 0.509 | 0.410 ~2.602%%
APECO{ | (7.900) (1.257) | (0.159) | (0.407) | (0.392) (0.869)
TMPo | -0.450 | 0.145% | 0.071 |-0.054*** -0.058**|-0.064**| 0.869 [-0.200%**
omR7I2 | (0.451) | (0.081) | (0.072) | (0.013) | (0.026) | (0.025) | (0.712) | (0.055)
In(Prec)_o | 9.761 |-2.614*| -0.139 | 0.377 |3.385%*|2.996*** | ~12.427 | 4.252%**
HWRAAAZ | (8.625) | (1.261) | (0.990) | (0.246) | (0.580) | (0.603) | (11.777) | (1.160)
DTR_o 2.422 | 0.427%%| 0.204%% | 0.206%** [ 1.021%%* | 0.913%** | 3,085%** | 1.348***
HWRATR | (1.579) | (0.131) | (0.120) | (0.062) | (0.146) | (0.160) | (1.159) | (0.243)
CD_TMP_o | -8.807 [-0.773*-0.722**| 0.182 | 0.340 | 0.434 [-8.167***| -0.666
HEylest | (5.759) | (0.291) | (0.290) | (0.627) | (0.707) | (0.728) | (2.670) | (2.994)
CR_Preco |-0.180*| 0.024 | -0.005 |-0.023***|-0.046***-0.044** 0.119 [-0.125%*
2285t | (0.101) | (0.015) | (0.012) | (0.009) | (0.010) | (0.010) | (0.134) | (0.032)
In(Drought)_o | -0.016 | -0.008 | -0.006 | 0.011 | -0.012 | -0.009 | -0.008 | 0.179**
e (0.118) | (0.006) | (0.006) | (0.012) | (0.013) | (0.013) | (0.059) | (0.071)
In(ExtTMP)_o | -0.103 | 0.002 | 0.002 | 0.003 | 0.003 | 0.002 | -0.072 | 0.034
25712 | (0.164) | (0.008) | (0.008) | (0.016) | (0.018) | (0.019) | (0.085) | (0.106)
In(Flood) 0 | 0.151 | 0.010* | 0.011** [0.040*** | 0.032*** [0.035*** | 0.041 |0.265***
g4 (0.101) | (0.005) | (0.005) | (0.011) | (0.012) | (0.013) | (0.048) | (0.056)
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(1)

i ey IROLS R ARt

- ~ | 1MEn | BE50 | PPML | 1MED | 2251 | 1MED | #EE
In(Storm)_o | -0.013 | -0.002 | -0.002 |0.054***| 0.011 | 0.013 | 0.003 |0.313***
Z22 (0.125) | (0.007) | (0.007) | (0.011) | (0.014) | (0.014) | (0.058) | (0.058)
TMP_d -1.063 | -0.171 | -0.161 | 0.187 | 0.022 | 0.032 | -0.611 | 0.645
HmAIIR | (2.017) | (0.106) | (0.105) | (0.250) | (0.256) | (0.261) | (0.954) | (1.194)
In(Prec)_d | 25.574 | 2.245** | 2.066** | -0.759 | 1.354 | 1.032 | 15.844 | -2.375
HLRASZ | (20.943) | (1.054) | (1.044) | (2.191) | (2.527) | (2.588) | (10.252) | (12.633)
CR_Prec_d | -0.255 | -0.023 | -0.021 | 0.008 | -0.014 | -0.011 | -0.163 | 0.019
ABEE | (0.204) | (0.020) | (0.020) | (0.022) | (0.025) | (0.026) | (0.099) | (0.122)
In(Flood)_d | -0.232 | -0.014 | -0.014 | 0.003 | 0.005 | 0.005 | -0.145% | -0.024
= (0.160) | (0.009) | (0.009) | (0.019) | (0.020) | (0.021) | (0.075) | (0.093)
In(Storm)_d | 0.168 | 0.013** | 0.012** | 0.007 | 0.018 | 0.018 | 0.101* | 0.058
222 (0.109) | (0.008) | (0.006) | (0.012) | (0.014) | (0.014) | (0.053) | (0.067)
In(Dist)_od |-8.773***|-0.739%**|-0.737*** 0.435*** | 0.188 | 0.286 |-5.565%**| 2.048***
LIz (2.548) | (0.125) | (0.123) | (0.134) | (0.248) | (0.255) | (1.166) | (0.624)
AlC 1175.6 | 1811.7 | 1991.0 - 1178.9 | 1359.5 | 1991.8 | 1820.8
BIC 1262.4 | 1878.3 | 2074.1 - 1256.6 | 1446.3 | 2078.6 | 1892.5

Z 1) PPML=Pseudo Poisson Maximum Likelihood, #1=% Hol ‘0’ origin(EZ%XA]), ‘d'+= destination
(EFA)E oH)3
2) ** 5¢0.01, ** p(0.05, * p<0.1

A AR A,

2E 3-8) YR +UDH FHAWESUA-THX| 7|3, $U% 71F)
M o= Esl = HIEE_O% {Hggq@_ _%m“.g -
IHFI | $2F3 | PPML | DHSFD | 250 | 1HSI | SEFT
IN(EXCH) |20.699%*| 1.622%** | 1.588*** | 1.331 1.950 1.966 |12.760*** 6.715
2= (8.862) | (0.423) | (0.419) | (1.021) | (1.240) | (1.286) | (4.857) | (5.729)
IN(PGDP)_o | 4.488** | 0.657*** | 0.531*** | -0.154 | 0.281 0.007 |2.989***| -0.725
QOIHGDP | (1.940) | (0.116) | (0.107) | (0.120) | (0.211) | (0.217) | (1.139) | (0.583)
IN(PGDP)_d [16.124%*¥ 1.294%** | 1. 309*** | (.684 0.702 0.834 [12.064***| 3.882
QOIHGDP | (5.374) | (0.251) | (0.247) | (0.438) | (0.622) | (0.632) | (3.067) | (2.984)
In(Prod)_o -0.219 | 0.228 0.140 [-0.214*** -0.185* |-0.225%*| 0.573 |-1.363***
L UMA | (1.440) | (0.167) | (0.115) | (0.051) | (0.107) | (0.092) | (1.662) | (0.310)
In(Tariff)_d [-25.005*%-1.390%**|-1.383*** -1.502* | -0.808 | —1.463 [-17.247**-16.578***
T2 (10.173) | (0.447) | (0.440) | (0.865) | (1.243) | (1.303) | (5.990) | (6.379)
In(SPS)_d 0.286 0.100 0.091 -0.040 | 0.036 | -0.006 | 0.049 | -0.588
SR ESN| (1.578) | (0.081) | (0.081) | (0.204) | (0.249) | (0.261) | (0.807) | (0.974)

=
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(1)

e p— HdZors 30/ e
o T | D®EN | SEsW | PPML | WS | 4551 | uysD | HEE0
In(TBT).d | -2.007 | -0.106 | -0.114 | -0.167 | -0.058 | -0.118 | -1.279 | -0.913
Jlame | (1.847) | (0.086) | (0.086) | (0.181) | (0.247) | (0.256) | (1.027) | (1.262)
FTA_od 0.305 | -0.086 | —0.071 | 0.250%* | 0.228 | 0.404** | -0.789 | 2.806**
FTAGD| | (1.868) | (0.083) | (0.081) | (0.126) | (0.205) | (0.205) | (1.033) | (1.092)
OECD.o | -6.692 -0.418 [0.732***| 0.199 | 0.773* 4.397%**
OECDOIE | (7.002) (0.633) | (0.269) | (0.562) | (0.395) (1.382)
APEC_o | -3.500 -0.082 |-0.681%**|-1.128***-0.680*** -5.267%**
APECHE | (5.912) (0.573) | (0.122) | (0.359) | (0.244) (0.959)
TMP_o 0.024 | 0.153** | 0.033 | -0.011 | 0.018 | 0.007 | 1.632** | -0.065
LA | (0.348) | (0.071) | (0.037) | (0.009) | (0.022) | (0.020) | (0.812) | (0.061)
In(Prec).o | 4.032 | 0451 | 0.424 | -0.299 | -0.846* |-0.715**| -5.491 | -0.604
LA | (6.970) | (0.927) | (0.499) | (0.228) | (0.445) | (0.356) |(13.434)| (1.279)
DTR.o 1.227 | 0.096 | 0.089 |0.102** | 0.048 | 0.057 | 2.702** | 0.746***
AHHYWRL | (1.321) | (0.111) | (0.083) | (0.046) | (0.092) | (0.076) | (1.322) | (0.268)
CD_TMP_o | -3.864 | -0.325 | -0.251 | 0.383 | 0.354 | 0.263 | -4.521 | 2.598
ZE7|At | (5.565) | (0.260) | (0.257) | (0.513) | (0.706) | (0.726) | (3.046) | (3.302)
CR_Prec_o | -0.094 | -0.006 | -0.007 | -0.006 | 0.003 | -0.004 | 0.059 |-0.070**
L4Hse | (0.083) | (0.011) | (0.006) | (0.005) | (0.008) | (0.008) | (0.153) | (0.035)
In(Drought)_o| -0.045 |-0.014*** -0.012**| 0.005 | 0.011 | 0.014 | -0.082 | 0.101
= (0.118) | (0.005) | (0.005) | (0.009) | (0.015) | (0.015) | (0.067) | (0.078)
In(ExtTMP)_o | -0.119 | -0.001 | -0.002 | 0.007 | -0.007 | -0.001 | -0.053 | 0.047
25712 | (0.170) | (0.007) | (0.007) | (0.015) | (0.022) | (0.023) | (0.097) | (0.117)
In(Flood)_o | -0.040 | -0.007 | -0.007 | 0.021** | 0.008 | 0.019 | -0.032 | 0.189***
B (0.101) | (0.005) | (0.005) | (0.009) | (0.013) | (0.014) | (0.055) | (0.062)
In(Storm)_o | -0.064 | -0.012* | -0.012* | 0.028***| 0.011 | 0.028* | -0.068 | 0.219***
222 (0.121) | (0.006) | (0.006) | (0.009) | (0.015) | (0.016) | (0.067) | (0.064)
TMP_d -2.782 |-0.356***-0.324*** -0.134 | -0.202 | -0.135 [-2.158**| -1.017
HmRrI | (1.981) | (0.096) | (0.095) | (0.212) | (0.280) | (0.297) | (1.088) | (1.317)
In(Prec)_d | 12.387 | 0.983 | 0.965 | 0.287 | -0.129 | 0.139 | 11.157 | -3.602
LR | (20.600) | (0.955) | (0.945) | (1.943) | (2.619) | (2.792) |(11.694) | (13.934)
CR_Prec_d | -0.136 | -0.012 | -0.011 | -0.003 | 0.000 | -0.002 | -0.125 | 0.027
Z4Hske | (0.200) | (0.009) | (0.009) | (0.020) | (0.026) | (0.028) | (0.113) | (0.135)
In(Flood)_d | -0.137 | -0.005 | -0.005 | -0.001 | -0.004 | -0.006 | -0.098 | 0.002
B (0.157) | (0.008) | (0.008) | (0.017) | (0.020) | (0.022) | (0.085) | (0.102)
In(Storm)_d | 0.140 |0.013***|0.013***| 0.009 | 0.014 | 0.013 | 0.101* | 0.053
ZZ2 (0.107) | (0.005) | (0.005) | (0.011) | (0.014) | (0.015) | (0.060) | (0.073)
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(A=)
IHEOoLS I{ES0(3 L e
1¥sY | S#ESI | PPML | 1¥EL} | SERY | 1Yt | EESY
In(Dist)_od |[-6.677***-0.593***-0.568***| 0.265** | 0.330 | 0.348** |-5.865*** 1.156*
77142 (2.460) | (0.108) | (0.106) | (0.106) | (0.226) | (0.176) | (1.331) | (0.689)
AIC 1436.1 | 2341.8 | 25255 - 1500.5 | 1670.7 | 2064.1 | 1905.7
BIC 1541.7 | 2428.6 | 2627.5 - 1598.6 | 1776.4 | 2169.7 | 1996.2
% 1) PPML=Pseudo Poisson Maximum Likelihood, #5=7 Fl ‘0'% origin(&%A]), ‘d'+ destination
(&2 oJu]sh
2) ¥ p<0.01, ** p<0.05, * p<0.1
A AR A

B EEL

3. 22t

FH 3-9) 20l AR FHAINELX| 7|12, +LH 7|F)

HARORS LEEME] e

I¥En | gEsd | PPML | XS0 | S8 | 1S | S8
In(EXCH) 3377 | 0336 | 0262 | 0582 | 0528 | 0.772 | 3.095 | 2.223
s (3.471) | (0.270) | (0.266) | (0.485) | (0.462) | (0.511) | (2.636) | (2.591)
In(PGDP)_o | -0.916 |-0.253*** -0.200**| -0.029 | -0.159 |-0.200**| -1.215 | -0.841
URIZGDP | (0.909) | (0.084) | (0.080) | (0.046) | (0.111) | (0.098) | (0.806) | (0.724)
In(PGDP)_d | 4.256 | 0.461** | 0.396** | 0.478* | 1.184***|1.200%** | 4.393** | 3.428*
URIYGDP | (2.588) | (0.202) | (0.198) | (0.246) | (0.321) | (0.339) | (2.056) | (1.992)
In(Prod)_o | 3.098*** | 0.622*** | 0.564*** | 0.105*** | 0.476%** | 0.407*** | 3.333*** | 2.673***
A2 | (0.867) | (0.088) | (0.083) | (0.028) | (0.145) | (0.106) | (0.731) | (0.611)
In(Tariff) d | -10.809 | -0.802 | -0.882 |-1.749**| -0.225 | -0.903 | -9.447 | -9.769
B M| (8.176) | (0.566) | (0.561) | (0.726) | (0.933) | (1.004) | (6.308) | (6.293)
In(SPS)_d | -0.500 | -0.052 | -0.057 | -0.051 | -0.041 | -0.070 | -0.289 | -0.357
QMEX| (0.602) | (0.048) | (0.047) | (0.091) | (0.086) | (0.093) | (0.446) | (0.444)
In(TBT).d | -0.388 | -0.026 | -0.024 | -0.070 | 0.050 | 0.031 | -0.352 | -0.345
IERSE: (0.774) | (0.059) | (0.059) | (0.107) | (0.104) | (0.114) | (0.577) | (0.577)
FTA_od 2.403** 10.268*** | 0.249*** | 0.226** | 0.072 | 0.145 | 1.757** | 1.789**
FTACD| (1.050) | (0.074) | (0.074) | (0.108) | (0.126) | (0.137) | (0.807) | (0.807)
OECD_o 2.420 -0.124 | 0.211* | 3.943*** | 2.007*** 2.550
OECDOIE | (3.841) (0.449) | (0.127) | (0.777) | (0.532) (3.957)

B el
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(1)

Ha IHEEs = HI!EE_O% lfﬂlégo_@_ _%I'ﬂn"_lé =
X5} | 8253 | PPML | 1Xs | S50 | 1MS0 | &=}

APEC_o 6.217* 1.005** | 0.368*** | 3. 727*** | 1.964%** 4.311
APECOE | (3.302) (0.447) | (0.074) | (0.578) | (0.475) (3.583)
TMP_o 0.145 | 0.014 | 0.004 |-0.014**|0.159%*| 0.057* | 0.151 | 0.162
omarI | (0.241) | (0.049) | (0.028) | (0.007) | (0.047) | (0.029) | (0.463) | (0.240)
In(Prec) o | -1.891 | 1.400 | -0.138 | 0.077 |-1.790*** -0.753**| 15.318 | —1.443
AmmAsEE | (3.092) | (1.438) | (0.336) | (0.096) | (0.539) | (0.346) | (13.958) | (3.069)
DTR_o -0.627 |-0.315%** -0.165** | 0.092*** | 0.269*** | 0.143** |-2.035***| —-0.909
HAmWAFAWXL | (0.766) | (0.089) | (0.075) | (0.026) | (0.074) | (0.070) | (0.745) | (0.587)
CD_TMP_o | -0.237 | -0.028 | 0.017 |-0.432**|-0.776%**|-0.679**| -1.004 | -0.344
7Rt | (2.053) | (0.171) | (0.165) | (0.212) | (0.272) | (0.293) | (1.621) | (1.540)
CR_Prec_o | 0.005 | -0.020 | -0.002 | 0.001 |0.023***| 0.010* | -0.182 | 0.001
L4H35le | (0.035) | (0.015) | (0.004) | (0.003) | (0.007) | (0.005) | (0.142) | (0.033)
In(Drought)_o | -0.013 | -0.000 | -0.001 | 0.002 | -0.002 | -0.003 | 0.019 | 0.009
It (0.066) | (0.005) | (0.005) | (0.007) | (0.008) | (0.008) | (0.051) | (0.050)
In(ExtTMP)_o | 0.024 | 0.003 | 0.002 | -0.000 | 0.006 | 0.005 | 0.037 | 0.029
51|12 (0.085) | (0.006) | (0.006) | (0.010) | (0.009) | (0.010) | (0.065) | (0.065)
In(Flood)_o | 0.021 | 0.006 | 0.006 | -0.006 | 0.006 | 0.004 | 0.018 | 0.016
B (0.046) | (0.004) | (0.004) | (0.006) | (0.006) | (0.007) | (0.034) | (0.034)
In(Storm)_o | 0.057 | 0.011** | 0.010** | -0.001 | 0.011 | 0.007 | 0.063 | 0.054
zz2 (0.057) | (0.005) | (0.005) | (0.007) | (0.008) | (0.009) | (0.043) | (0.043)
In(Dist)_od | 0.028 | 0.008 | 0.019 | 0.022 |-0.344***-0.262**| -0.728 | -0.317
71742 (0.954) | (0.078) | (0.076) | (0.070) | (0.119) | (0.125) | (0.779) | (0.742)
AIC 2255.6 | 2759.1 | 3018.3 - 2332.2 | 2605.3 | 2831.7 | 2468.3
BIC 2350.6 | 2833.4 | 3109.1 - 2418.9 | 2700.2 | 2926.7 | 2546.8

Z 1) PPML=Pseudo Poisson Maximum Likelihood,

(=2A)E oJu]gh
2) ™ p<0.01, ** p<0.05, * p<0.1

A AR} A,

vl

Hofl ‘0'E origin(E@A]), ‘d'& destination

(FE 3-10) 202t +URH THZIESUX| 7|2, LN 7|F)

i s ] Hl!'-E*E_Or-s- IEH'-E*%QI%O'_ _"E'E'_HIH_'-E* ]
NMsI | @853 | PPML | 1M1 | @853 | 185 | SEsat

In(EXCH) 4208 | 0412 | 0331 | 0619 | 0.491 | 0.797* | 4.030 | 3.056
stg (3.576) | (0.258) | (0.255) | (0.464) | (0.390) | (0.479) | (2.726) | (2.678)
In(PGDP)_o | -0.731 [-0.229*** -0.169**| 0.005 | —-0.007 |-0.169* | -1.185 | -0.727
UOILGDP | (0.921) | (0.081) | (0.077) | (0.043) | (0.101) | (0.095) | (0.833) | (0.739)
In(PGDP)_d | 5.151* |0.531***| 0.460** | 0.525** | 0.935%** | 1.170*** | 5.325** | 4.284%*
UOIYGDP | (2.655) | (0.193) | (0.189) | (0.231) | (0.280) | (0.318) | (2.127) | (2.054)
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(1)

4 I Esl = nq-gg_org- JEH%%O_@_ _%'m"_lé =
13¥sd | SES4t | PPML | 18¥sd | 553 | 1¥sY | EEs4
In(Prod)_o | 2.831%** | 0.558*** | 0.496*** | 0.090*** | 0.064 |0.356*** | 3.196*** | 2.468***
SCHDFUAAL | (0.859) | (0.083) | (0.078) | (0.026) | (0.141) | (0.104) | (0.756) | (0.620)
In(Tariff)_d | -11.016 | -0.745 | -0.814 |-1.609**| -0.155 | -0.660 | -9.786 | -10.123
LA (8.436) | (0.542) | (0.537) | (0.668) | (0.831) | (0.962) | (6.524) | (6.509)
In(SPS)_d | -0.698 | -0.071 | -0.075* | -0.064 | 0.002 | -0.052 | -0.467 | -0.537
SN ESA (0.621) | (0.045) | (0.045) | (0.086) | (0.071) | (0.087) | (0.461) | (0.459)
In(TBT).d | -0.206 | -0.008 | -0.005 | -0.047 | 0.018 | 0.055 | -0.234 | -0.236
IESSE (0.798) | (0.056) | (0.056) | (0.099) | (0.087) | (0.106) | (0.597) | (0.597)
FTA_od 2.425%% | 0.248*** | 0.230%** | 0.223** | 0.001 | 0.100 | 1.863** | 1.891**
FTAGID| (1.083) | (0.071) | (0.070) | (0.098) | (0.110) | (0.129) | (0.834) | (0.834)
OECD_o 2.797 -0.068 | 0.201* |4.669*** |2.177*** 2.916
OECDOE | (3.781) (0.412) | (0.122) | (0.737) | (0.545) (3.875)
APEC o | 6.597** 0.965** | 0.381%** | 5 363*** | 2 2Q7*** 4.708
APECOE | (3.219) (0.400) | (0.068) | (0.726) | (0.504) (3.480)
TMP_o 0.123 | 0.000 | 0.002 |-0.012*| 0.077*% | 0.053* | 0.040 | 0.140
A7 | (0.236) | (0.046) | (0.026) | (0.006) | (0.046) | (0.029) | (0.479) | (0.237)
In(Prec) o | -2.217 | 1.066 | -0.181 | 0.025 |-3.053***-1.043*** 13.903 | -1.762
ommzael | (3.040) | (1.375) | (0.312) | (0.091) | (0.528) | (0.366) | (14.437)| (3.023)
DTR_o -0.530 |-0.294*** -0.150** | 0.083*** | 0.244*** | 0.136* [-2.076***| -0.836
HAmWAFAWXL | (0.760) | (0.085) | (0.071) | (0.025) | (0.071) | (0.069) | (0.771) | (0.592)
CD_TMP_o | -0.591 | -0.045 | -0.011 |-0.470**|-0.469**|-0.635**| -1.195 | —0.609
TE7IRKF | (2.108) | (0.164) | (0.157) | (0.200) | (0.239) | (0.274) | (1.676) | (1.588)
CR_Prec_.o | 0.010 | -0.016 | —0.002 | 0.001 |0.035***|0.013***| -0.168 | 0.005
L4H3sle | (0.035) | (0.014) | (0.003) | (0.003) | (0.006) | (0.005) | (0.147) | (0.033)
In(Drought)_o | -0.020 | -0.001 | -0.002 | 0.001 | -0.000 | -0.002 | 0.013 | 0.002
ts (0.068) | (0.004) | (0.004) | (0.007) | (0.007) | (0.008) | (0.052) | (0.052)
In(ExtTMP)_o | 0.016 | 0.002 | 0.002 | -0.001 | 0.004 | 0.004 | 0.032 | 0.023
5712 (0.088) | (0.006) | (0.006) | (0.009) | (0.008) | (0.010) | (0.067) | (0.067)
In(Flood)_o | 0.021 | 0.005 | 0.005 | -0.005 | 0.009* | 0.006 | 0.014 | 0.012
5 (0.047) | (0.003) | (0.003) | (0.005) | (0.005) | (0.006) | (0.036) | (0.036)
In(Storm)_o | 0.057 | 0.009** | 0.009* | -0.000 | 0.007 | 0.007 | 0.060 | 0.052
ZE2 (0.058) | (0.005) | (0.005) | (0.006) | (0.007) | (0.008) | (0.045) | (0.044)
In(Dist)_od | -0.067 | 0.008 | 0.018 | 0.005 |-0.231**|-0.251**| -0.812 | -0.392
L7z (0.975) | (0.075) | (0.073) | (0.066) | (0.106) | (0.117) | (0.806) | (0.764)
AIC 2289.4 | 2840.3 | 3100.4 - 2384.3 | 2663.9 | 2842.9 | 2499.3
BIC 2384.3 | 2914.6 | 3191.2 - 2471.0 | 2758.8 | 2937.9 | 2577.7

Z 1) PPML=Pseudo Poisson Maximum Likelihood,

(&2 <fmeh
2) ** p¢0.01, ** p{0.05, * p<0.1

A AR A,

e

ol ‘0’= origin(E¥A)), ‘d' = destination
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(FE 3-11) 202 +URYH FHZMELUX-Z2K| 7|5, 4 71F)

Ha IEEs! HEE_O% I_[HE%?@_ _%ﬂnﬂ_'é -
I¥sH | BESH | PPML | DRI | 2ES0 | 1Hs | $E5

In(EXCH) 4117 | 0219 | 0.167 | 0.783 | 0.632 | 0.896 | 2.781 | 2.011
s (4.123) | (0.322) | (0.319) | (0.603) | (0.556) | (0.620) | (3.136) | (3.104)
IN(PGDP)_o | -0.686 |-0.229*** -0.176**| -0.019 | -0.168 |-0.202**| -0.973 | -0.624
UQIHGDP | (0.922) | (0.087) | (0.082) | (0.046) | (0.116) | (0.100) | (0.847) | (0.753)
In(PGDP)_d | 4.798* | 0.475** | 0.426** | 0.608** | 1.250%** | 1. 269%** | 4559** | 3.724*
UQIHGDP | (2.665) | (0.210) | (0.207) | (0.291) | (0.337) | (0.358) | (2.117) | (2.058)
In(Prod)_o | 3.020*** | 0.619*** | 0.559*** | 0.108%** | 0.495%** | 0.412*** | 3.258*** | 2 BO0***
SrHofUAsAL | (0.863) | (0.089) | (0.084) | (0.029) | (0.154) | (0.110) | (0.738) | (0.615)
In(Tariff)_d | -13.651 | —0.981* | -1.081* |-1.912***| -0.180 | -0.805 |-11.690*|-12.211*
LA (8.481) | (0.583) | (0.578) | (0.728) | (0.950) | (1.032) | (6.593) | (6.579)
In(SPS)_d | -0.530 | -0.024 | -0.031 | -0.131 | -0.058 | -0.097 | -0.226 | -0.329
MEX| (0.716) | (0.057) | (0.057) | (0.113) | (0.100) | (0.111) | (0.529) | (0.528)
In(TBT).d | -0.722 | -0.033 | -0.038 | -0.138 | 0.017 | -0.005 | -0.476 | -0.527
PR (0.895) | (0.068) | (0.068) | (0.125) | (0.122) | (0.134) | (0.672) | (0.672)
FTA_od | 2.301** | 0.272***| 0.252*** | 0.206* | 0.076 | 0.151 | 1.672** | 1.675**
FTAGO| (1.056) | (0.075) | (0.075) | (0.109) | (0.126) | (0.137) | (0.817) | (0.816)
OECD_o 2.049 -0.183 | 0.189 |3.833***|1.9571¥** 2.025
OECDOE | (3.841) (0.450) | (0.128) | (0.813) | (0.521) (3.970)
APEC_o 6.010% 0.990** | 0.368*** | 3.675%** | 1.933*** 4.126
APECOIE | (3.288) (0.440) | (0.075) | (0.586) | (0.466) (3.587)
TMP_o 0.138 | 0.009 | 0.002 |-0.014**|0.150%**| 0.052* | 0.102 | 0.148
SImWA7I2 | (0.240) | (0.050) | (0.028) | (0.007) | (0.049) | (0.028) | (0.471) | (0.241)
In(Prec).0 | -1.868 | 1.401 | -0.124 | 0.062 |-1.718***-0.733**| 15374 | -1.381
LA | (3.077) | (1.444) | (0.335) | (0.096) | (0.565) | (0.337) | (14.078) | (3.072)
DTR_o -0.583 [-0.304***| -0.157** | 0.084*** | 0.267*** | 0.138* |-1.996***| -0.871
HTWAU W | (0.764) | (0.090) | (0.076) | (0.027) | (0.075) | (0.070) | (0.752) | (0.590)
CD_TMP_o | -0.119 | 0.090 | 0.131 [-0.664**|-0.993***-0.952*** -0.611 | -0.040
LEJRRE | (2.432) | (0.204) | (0.199) | (0.279) | (0.337) | (0.367) | (1.898) | (1.836)
CR_Prec_o | 0.006 | -0.020 | -0.002 | 0.001 |0.022***| 0.009* | -0.182 | 0.001
L4HE8 | (0.035) | (0.015) | (0.004) | (0.003) | (0.007) | (0.005) | (0.143) | (0.033)
In(Drought)_o | -0.010 | -0.000 | -0.002 | 0.002 | -0.002 | -0.002 | 0.022 | 0.011
e (0.066) | (0.005) | (0.005) | (0.007) | (0.008) | (0.008) | (0.051) | (0.051)
In(ExtTMP)_o | 0.023 | 0.004 | 0.003 | -0.001 | 0.005 | 0.003 | 0.033 | 0.026
=5712 | (0.085) | (0.006) | (0.006) | (0.010) | (0.009) | (0.010) | (0.066) | (0.066)
In(Flood)_o | 0.020 | 0.006* | 0.006* | -0.007 | 0.008 | 0.005 | 0.018 | 0.015
E5 (0.046) | (0.004) | (0.004) | (0.006) | (0.006) | (0.007) | (0.035) | (0.035)
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(1)

o ey IHEOoLS agole L e
o T |nysw | #8530 | PPML | n¥sW | #8510 | 1HSN | 4550
In(Storm)_o | 0.061 | 0.012** | 0.011** | -0.001 | 0.012 | 0.008 | 0.068 | 0.059
=2% (0.057) | (0.005) | (0.005) | (0.007) | (0.008) | (0.009) | (0.043) | (0.043)
TMP_d -0.526 | -0.087 | -0.086 | 0.135 | 0.111 0.154 | -0.454 | -0.375
AGHI |2 (0.945) | (0.074) | (0.074) | (0.140) | (0.132) | (0.145) | (0.712) | (0.706)
In(Prec)_d 4952 | -0.128 | -0.006 | 0.688 0.449 0.414 1.223 2.091
HmAZ42F | (9.888) | (0.765) | (0.762) | (1.408) | (1.335) | (1.468) | (7.504) | (7.476)
CR_Prec_d | -0.040 | 0.003 | 0.002 | -0.007 | -0.003 | -0.003 | -0.002 | -0.012
AeHsk2 | (0.096) | (0.007) | (0.007) | (0.014) | (0.013) | (0.015) | (0.072) | (0.072)
In(Flood)_d | -0.013 | 0.002 | 0.003 | -0.008 | -0.006 | -0.007 | 0.003 | 0.009
o (0.072) | (0.006) | (0.006) | (0.010) | (0.010) | (0.011) | (0.055) | (0.055)
In(Storm)_d | 0.031 0.001 0.001 0.011 0.001 0.002 | 0.019 | 0.027
=529 (0.052) | (0.004) | (0.004) | (0.007) | (0.007) | (0.008) | (0.039) | (0.039)
In(Dist)_od | -0.098 | 0.003 | 0.015 | 0.026 [-0.361***-0.270**| -0.773 | -0.333
R (0.997) | (0.083) | (0.081) | (0.072) | (0.124) | (0.130) | (0.826) | (0.783)
AIC 2263.8 | 2763.7 | 3022.7 - 2340.0 | 2612.8 | 2837.3 | 2475.6
BIC 2379.4 | 2858.7 | 3134.2 - 24474 | 2728.4 | 2952.9 | 2574.7
Z 1) PPML=Pseudo Poisson Maximum Likelihood, #5=1 Fl ‘0'% origin(&%A]), ‘d'+ destination

&2 A& <fmeh
2) *** p<0.01, ** p<0.05, * p<0.1

A AR A,

(BE 3-12) 201 U2 FHAISUX|-ZAIX| 7|%, 22N 7|F)
e sy _ lll!'-a*E_Ot% lfﬂ'é%fflif_ %t.'_HIH_‘é _
I™sy | &iEsat | PPML | 1™s3 | &850 | 1dEY | S50t
In(EXCH) 5.149 | 0.347 | 0289 | 0.867 | 0.722 | 0.988* | 3.941 | 3.113
stg (4.249) | (0.308) | (0.305) | (0.575) | (0.524) | (0.582) | (3.246) | (3.211)
In(PGDP)_o | -0.515 |-0.209**| -0.148* | 0.015 | -0.128 | -0.166* | -0.976 | -0.533
ARIZGDP | (0.933) | (0.083) | (0.078) | (0.043) | (0.112) | (0.098) | (0.877) | (0.769)
In(PGDP)_d | 5.780%** | 0.552%** | 0.496** | 0.651** | 1.199%** | 1.240%** | 5570** | 4.666**
ARIZGDP | (2.735) | (0.201) | (0.198) | (0.274) | (0.315) | (0.335) | (2.191) | (2.123)
In(Prod)_o | 2.749%** | 0.555*** | 0.491%*** | 0.092%** | 0.398*** | 0.356*** | 3,129%** | 2 397***
SCoUAiAL | (0.854) | (0.083) | (0.079) | (0.026) | (0.150) | (0.107) | (0.764) | (0.625)
In(Tariff)_d | -13.818 | -0.893 | -0.982* |-1.757*** -0.086 | —0.568 |-11.809* | -12.404*
T2 (8.756) | (0.558) | (0.552) | (0.665) | (0.915) | (0.991) | (6.823) | (6.809)
In(SPS)_d | -0.712 | -0.045 | -0.050 | -0.143 | -0.046 | -0.082 | -0.369 | -0.480
QMZR| (0.738) | (0.055) | (0.055) | (0.106) | (0.095) | (0.105) | (0.547) | (0.546)
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(1)

H2EORES Hasol ety

B I EHl = — = — = —
1¥Sa | &E|1 | PPML | 1¥S1 | SESM | 1YL | SES1L

In(TBT)_.d | -0.594 | -0.020 | -0.025 | -0.122 | 0.018 | 0.013 | -0.404 | -0.469
=S (0.923) | (0.065) | (0.065) | (0.118) | (0.114) | (0.124) | (0.695) | (0.695)

FTA_od | 2.318** | 0.251%** | 0.232*** | 0.206** | 0.040 | 0.107 | 1.783** | 1.781**
FTAGO| (1.090) | (0.071) | (0.071) | (0.099) | (0.120) | (0.130) | (0.845) | (0.845)

OECD_o 2.476 -0.116 | 0.181 |3.859%**|2.132%** 2.490
OECDO{E | (3.775) (0.412) | (0.123) | (0.754) | (0.537) (3.895)
APEC_o | 6.395** 0.951** | 0.381%** | 3.950%** | 2 25@*** 4.541
APECOI& | (3.199) (0.399) | (0.069) | (0.606) | (0.497) (3.484)

TMP_o 0.116 | -0.005 | 0.000 |-0.012**|0.128***| 0.047 | -0.010 | 0.128
A2 | (0.235) | (0.047) | (0.026) | (0.006) | (0.045) | (0.029) | (0.487) | (0.237)

In(Prec) o | -2.182 | 1.052 | -0.167 | 0.009 [-2.007***-1.018*** 13.667 | —1.703
AEHA+ | (3.019) | (1.381) | (0.311) | (0.097) | (0.547) | (0.358) | (14.571)| (3.026)

DTR_o -0.477 |-0.284*** -0.143**| 0.076*** | 0.244*** | 0.133* |-2.028***| -0.792
AEHUWRL | (0.756) | (0.085) | (0.071) | (0.026) | (0.072) | (0.070) | (0.778) | (0.596)

CD_TMP_o | -0.509 | 0.050 | 0.081 |-0.703***-0.897***|-0.908***| -0.860 | -0.350
HET|I2RE | (2.500) | (0.195) | (0.190) | (0.261) | (0.319) | (0.345) | (1.965) | (1.896)

CR_Prec o | 0.011 | -0.016 | -0.002 | 0.002 |0.025***|0.013***| -0.165 | 0.005
aa#ske | (0.035) | (0.014) | (0.003) | (0.003) | (0.007) | (0.005) | (0.148) | (0.033)

In(Drought)_o| -0.018 | -0.001 | -0.002 | 0.002 | -0.002 | -0.002 | 0.017 | 0.005
V&S (0.068) | (0.004) | (0.004) | (0.007) | (0.007) | (0.008) | (0.053) | (0.053)

In(ExtTMP)_o| 0.017 | 0.003 | 0.003 | -0.002 | 0.004 | 0.002 | 0.030 | 0.023
=72 (0.088) | (0.006) | (0.006) | (0.009) | (0.009) | (0.010) | (0.068) | (0.068)

In(Flood)_o | 0.020 | 0.006* | 0.006* | -0.006 | 0.008 | 0.007 | 0.015 | 0.011
= (0.048) | (0.004) | (0.004) | (0.005) | (0.006) | (0.006) | (0.036) | (0.036)

In(Storm)_o | 0.060 | 0.010** | 0.009** | -0.000 | 0.010 | 0.007 | 0.065 | 0.056
ZS% (0.058) | (0.005) | (0.005) | (0.006) | (0.008) | (0.008) | (0.045) | (0.045)

T™P_d -0.484 | -0.075 | -0.076 | 0.134 | 0.104 | 0.138 | -0.404 | -0.346
AHAZI2 | (0.975) | (0.071) | (0.071) | (0.132) | (0.124) | (0.136) | (0.737) | (0.731)

In(Prec)_d 6.350 | 0.084 | 0.200 | 0.910 | 0.634 | 0.670 | 2.772 3.678
AEZA+2 [ (10.202) | (0.732) | (0.729) | (1.331) | (1.247) | (1.365) | (7.767) | (7.737)

CR_Prec_d | -0.055 | 0.001 | -0.001 | -0.009 | -0.005 | -0.005 | -0.017 | -0.028
Zaske | (0.099) | (0.007) | (0.007) | (0.013) | (0.012) | (0.014) | (0.075) | (0.075)

In(Flood)_d | -0.009 | 0.002 | 0.002 | -0.009 | -0.007 | -0.008 | 0.006 | 0.011
2 (0.074) | (0.005) | (0.005) | (0.009) | (0.010) | (0.010) | (0.057) | (0.056)
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(1)

H2REORS 230l

Iysd | gSsd | PPML | 1¥s3 | EiE84 | 1¥sd | EEsn
In(Storm)_d | 0.029 | 0.000 | 0.001 0.010 | 0.001 0.001 0.013 0.022
=57 (0.053) | (0.004) | (0.004) | (0.007) | (0.006) | (0.007) | (0.041) | (0.041)
AIC 2297.7 | 2846.3 | 3106.2 - 2391.8 | 2671.3 | 2848.4 | 25071
BIC 24133 | 29413 | 3217.7 2499.2 | 2786.9 | 2964.0 | 2606.2

Z 1) PPML=Pseudo Poisson Maximum Likelihood, ¥ Fol ‘0'% origin(E%A]), ‘d' & destination
(EZA)E om)gt.
2) *** p<0.01, ** p<0.05, * p<0.1
A= AR A,
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i
s
=
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O £49 484 9 "ol gde A8l Al FA A Atz & &85t =729, A=

- =71 5, @ H= FAO 7|52 W2, 7| 3(EX)) ¥ M= CRU_C
Y (Harris et al. 2020) 52 World Bank 2] 7] 3t 3}%] 2] 3 =(World Bank 20
18) 7152 BEES 59,

O #84 v A 017 o] F2E
- FAO STATY A& 5 AJAR-ZHE(Production-Crops)of| 4] 4~&HH %] (Area
harvested), A AH(Production), T(Yield) At 25 -85} 0., AJAE, =3}
4], 9] &= 242 E(tonnes), HEFE(ha), I E1H/AEFE (hg/ha)
ojct.

O 71d 77 719 A& T3t 2ol F55 00t
-9 A5 Z7PE 59 CRU_CYS &-85t0] A 4

EN|
B
N

70) MFOiete 2gF w40 24 Z1ts Falg

=1
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712 (umn), BT 171 2(mx), BBeE7)(tmp), A T mm)(pre)
55 2313 FAOQ =719} w431 ich.

(REH 4-1) &=E U 7|88 7| ZSAHZ

&9 hg/ha, €, ¥ mm

EYON 23] Z m =

ox o= ox o= =X
b S - - S - = S — 2 o= omz T
82 nx ¥R gy B oy ¥ gy ¥R gy

logt=~ 991 087 981 075 987 072 1015 061 940 063
FM7l2 1490 727 928 770 1093 731 1577 663 129 770
Zu712 2563 742 2022 825 2213 846 2680 654 2386 7.88
Yol 2024 724 1473 760 1651 781 2126 649 1838 7.72

4=z 120 081 081 059 08 060 131 081 122 07
HEX| 8153 4827 5975 6178 4117
=/t 161 104 122 116 101

A AR A,

B ERS 845 BY, W8, B Solm Ik 4 B0 2 4 7t
=

bl =
EL A9 FHoR THs g,

8
a
=
&
o
ik
op
_orlr‘
0,
o
o
N,
&
N,
i
(g 8
P
i
-
o,
—()rl"
H
I
gR
Olol«
s
N
4
off
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o7 T (1) 71 T 0e W42 R E A4tE glolE £ (2) EM-DATO| =

Wi, BEJFAIE(SPD), G473 T 5 B5A e At gha AH8she U

O Roberts et al.2012)2] H4& ufe}, 7], 7<=, 21171 So] 29| ghao]
mA = JEe et

o= T o

- Roberts et al.(2012)9] A+ 9 7|& APAE= vty oz FA7| US4
1t

(growing degree days: GDD)E &-&-5}

9?
rto

O o713 QIS A|A 0] A PAMATIE =45}7] 95 Vogel et al.(2019)

OJLt} Lesk et al.(2016)2] HIHS o]A}71 A Sll(Extreme Weather Disaster:
EWD)E 550 &-8-5H31

- Vogel et al.(2019)2 o471 (73 1: TZX| 2} AR )7} 52 Th<ro] 1]#]

£ FFE 71A5H59] €E2 random forest H-S AHg-oto] Ao

2 2519}
 Lesk et al.2016)2 0471598 2: AHER)7} H2HE Thino] u] 7L oI5
S 572 W2l superposed epoch analysis F'H 2 AR&-ot0] A o] A
= ZA3kH
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O 7V48740] FAH 02 54 212 Thepof mlA|
M-S Hheo 2 theat 2 BAS ZPgstel £45tent.

o

Yket = f(tmpatatmpfzaprecz,prefwtm%%a5t7EWDat)

-k EE, e H7HA ), ¢ AITHAR)

-y D2, tmp: APV, tma: AYEF L7, pep: A
-y =7FEH], 6,0 AE |

- EWD{:f ]}\C;I‘7] XH OH

O 714870l =718 Aufa A o] m] A= FF= w4 617] Yl Miao et al.(2015)

o=="0

wet che} 22 BAS 7ol st

Aper — f (pk(:t7pfk(:t7popdct’ tTendt’ tmp{:ﬂpcp{:t?tSd(:t7de(:t )

- kB, o F7HA D), t: AIZHAE)
- a: AR, trend: A7F2A(7]12), popd: AFLE

- tmp,tsd: QHA7|2 LD EFZHAR, pep,psd: Q73 L BEHZF

- A5 75 = 1-33 A A7 Gofld e A g 9FE S
7Hg 5ttt

O mebA] 7|42 g o] =7 AJAto]| n]X= P ohS3H -2 A | 2 FH )

Acht = Ayk(:t - Aa’k(tt

2= 1175



LS4 W, B 50 B0 A WL AR Tk 9F(H)e] HE
e

e, B, T 50 AEolA Aede geeoll HH e a3kE 71

= o - SRR QO ek = Pl EepARR S
UERd=Hl o] ol4daleo] 2= Tl 44 dd=2 Ethe AT

9] Ao} A XSt} (Lobell et al. 2011, 2012, 2013; Moriondo et al. 2011).

09%
i

[\

(REH 4-2) N7 222 B 3 2t

2% 244 EE] g o 2
= 0.254%** 0.022 0.133* 0.278*** 0.194*
(0.086) (0.079) (0.066) (0.089) 0.112)
7|e? -0.002 0.001 0.000 -0.001 -0.004
(0.001) (0.001) (0.001) (0.002) (0.002)
ax 0.281*** 0.324* 0.168 0.058 0.345%*
(0.096) (0.165) (0.134) (0.085) (0.150)
Up? -0.061*** -0.089** -0.058* -0.019 -0.082**
(0.021) (0.041) (0.032) (0.020) (0.031)
ol -0.190%** -0.055 -0.139%* -0.199%** -0.064
(0.070) (0.072) (0.057) (0.054) (0.073)
=g 10.3271*** 10.190%** 10.658*** 9.997*** 8.598***
(0.676) (0.488) (0.439) (0.648) (0.793)
Adjusted R2 0.833 0.846 0.829 0.782 0.747
RMSE 0.356 0.292 0.297 0.287 0.318
HEX| 8153 4827 5975 6178 4117
=271 161 104 122 116 101
A IHS I} Yes Yes Yes Yes Yes
=7t ’éiﬂf Yes Yes Yes Yes Yes
F ) SR, 2 7104 ol 97198 NetalA gfgtoe], g sz obd

2) 3 o X}t TAATEQAG Lhehed, », », i 2k2} 109, 5%,1% 4504 -2I8hS Lrehdl,
A AR A,
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2. 2UY XSS FH

7t AR

O = 2H2-0) e e

42 Qo) 7|3 A=, e 2
aaﬂ%%a%ﬂ@,

A4 8 57t ARe
=AEA A 3ol

O A=HE 37 7|5 5= 714349 =4

ool 422 A 9% AES
I Hok= EJAITEZ-E ¥ (Thiessen polygon method) O 2 H7}olo] F-=013 T}
717%o) whet Z4-0] 7j4=7F HsletE & Aol whE WOl 5 WHA| 51| 9]a]
B4 7|70] BE02 FASH: BE4 AR BEIAAT
O Afe e 23t 25 A== 20 w2k 2A| o] SA g
ol ¢stE o Utt. webA =] 7|3t
/KHA]—H]Z/\]- 9,]. =25 x%g] ‘= ZALE

sto] A= A AR} 57hAS

AEARI Z2AGHA] Y= ZH

of wket EA4 ) 5

Iz
R=]
Al
=

A=A o ArE AT o
S5& TS5k

7|EF F5o] 2

o] &1l A A4 &0
o AT

Ao Sohe FE2 A= 713t

O GDPTIZHo] ), AU, TR & 59| Au 57449 7 gH=of 4
R

Ee A

Ho] A= 7}



(S 4-3) I X2 WHHHSY 2X 7| ZEAY

He]: B, gk 91/10ha, T, A mm

Ha oy BEWRL E Z|oizk
HEH|S-THA 0.10 0.12 0.01 0.45
HEHIE-F8 0.06 0.03 0.02 0.13
HEH|IE-UE 0.02 0.03 0.00 0.12
oiXH|Ig 0|2 0.50 0.20 0.00 0.74
HEH|IS-M2 0.03 0.02 0.01 0.1
HAH|g-F2 0.01 0.02 0.00 0.08
HAH|S-FA 013 0.06 0.06 0.30
HXHIE-EQ 0.02 0.01 0.01 0.04
CiXH|S -7 |E} 0.12 0.05 0.04 0.31
AS-TA 2.72 0.55 0.82 3.55
AE-EE2 0.52 0.08 0.39 0.64
AS-HZ 0.21 0.04 0.13 0.31
AS-DjZ 0.65 0.14 0.47 0.96
AE-MZ 1.03 0.16 0.69 1.39
AS-FT 0.87 0.07 0.76 0.99
AS-RHA 1.42 0.26 0.98 2.20
AE-E8 0.74 0.06 0.60 0.83
H7| 12.97 1.38 11.26 16.88
L42H(EH mm) 1.46 0.19 0.94 1.91
log(FAX|XHH ) 11.93 0.53 10.81 12.90
log(QI7LE) 5.44 0.66 4.48 7.12
log(EZHHEHI) 4.30 0.33 2.72 455
TER| 153
USRS 9
oA 17

1) AAELEL 0014 1 Ale]9] ghe 7HA.
2) 2E(GE 9/10ha), B71(C), A5HC mm)e T 39 HRehe A8,
3) A A (ha), A7 DE( /), TR0 17] A0 2IghE A48T
4) 7} BZE AHAE 59 F2o] X3 Ao] ol B s Fo7t e
A A7 A,

71) AEAE0IL ASXEY} Ol E580] S50 T X X2 24 HE2Q SAH0EZ

A =7t HH|| IEHHO (Lt A5 SA 2 ERISHA| HE = US.
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SREp
g7k 2 22l Aoty
Cho and McCarl(2017) &} oF
g5ttt

O A=

gl T FFE BAS] A
2L WAE At g oR

E(5k0t|x) = ¢eXxp (mckt"}’ca trendt’takctvpopdenct’irmeﬂtmpcwtmpzt’pcpct’pcpgt)

-5, E10,1], Dyspy =1

- ki FE, o E(HY), t: AR E)

- s AAALGHE, 4. XY Gv, trend: ARIFAN71L), popden: D7E=

- tmp: A7, pep: AT

- ta: SAENEA, irri: BNAAH|E&

7R A 250 tek AMAES Aeaichn skt s @)
o] A A Az e 7 ARSI E R A50]u 7]
T2 77 39 RIS BRI

- A9 Hu| & A GH ATHEH 84F A oSt AMEAR 7]l d 845
srgelai.

- SAEEA S Y] BE A 5] P ZEIoH, AU =AY
AR BA A E4S REGsH] sl =t Aok

7150] Qe o] ) o] w2t skt 4 9l o m e AR AN &5
Eghslsict

o 423

O =Y ZFEH AT AR 957 ¥ (quasi-maximum likelihood estimation)
o= FHson, 99 AEHaNe} 7&Hd 945 sk
E, Ft71 23 A AlETS ARESt A HAgHAE
EEEEE
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O 7L A 2 AufE A o] S| &3t EA45 0 2§05t IA1S UehfiA]
oy, FRete G A, Aaste () BAE e

H 4-4) I RS B et gu 2t

=2 | I 55 L o= ME e A ES E8 7|E}

incZfd | 0000 | 00 | Q006 | 0.006 | 0.000 | 0.001 | -Q0i™ | 0002 | 0019
(0.004) | (0.004) | (0.002) | (0.006) | (0.003) | (0.007) | (0.003) | (0.002) | (0.004)
incE& | 0.036* | 0.055¢ | 0041** | 00056 | -0.006 | 0.004 | -Q18* | -0010* | 0.013
(0.019) | (0.030) | (0.012) | (0.028) | (0.007) | (0.004) | (0.039) | (0.006) | (0.019)
inc%= | -0.001 | -0.006 | 0000% | -0.008 | -0 | -0010* | 0.030 | 0.003 | -0.064
(0.025) | (0.031) | (0.039 | (0.031) | (0.010) | (0.006) | (0.066) | (0.013) | (0.081)
incOlZ | 0061 | -0.023 | -0.035 | -0.061 | 0016 | 0007 | -0143* | 0014 | 0.173*
©.021) | (0.0200 | (0.026) | (0.043) | (0.010) | (0.006) | (0.078) | (0.011) | (0.063)
inckiZ | 0™ | 0.017 | -0 | -0.017 | 0081 | 0017 | 0071* | 0.007 | -0.011
(0.020) | (0.022) | (0.003) | (0.021) | (0.011) | (0.003) | (0.034) | (0.007) | (0.009)
inc®Z | 0044 | Q0 | 0025 | -Q080* | 0.002 | 0019** | 0.055 | -0.005 | -0.06*
0.027) | (0.017) | (0.005) | (0.013) | (0.007) | (0.003) | (0.039) | (0.007) | (0.022)
inckiiA | 0015% | 0006 | 0002 | -Q@B* | 0.006 | -0.001 | 021 | -0.002 | -0.003
(0.005) | (0.007) | (0.005) | (0.010) | (0.005) | (0.002) | (0.009) | (0.002) | (0.007)
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(=)

252 | 3 [ 55 | R [ 0Z | MR [ ©R | A4 | 58 | 7k
inc§& | -0.025 | -0.009 | 0.014 | 0049™* | Q0™ | QC07* | 0.030 | 0011 | -0.030*
(0.020) | (0.009) | (0.013) | (0.017) | (0.006) | (0.002) | (0.033) | (0.004) | (0.018)
tmp 0.000 | 0014= | 0011 | 0.003 | 0007 | QCB* | -0 | 0.004%* | 0021
©008) | ©0) | (0008 | (.00 | (0.002) | (0007 | (0008) | ©O) | (.00
pcp -0.003 | 0017 | 0.002 | 0006 | -0.000 | -0.000 | -009* | 0.004 | 0.004
(0.003) | (0.003) | (0.004) | (0.008) | (0.003) | (0.002) | (0.009) | (0.002) | (0.007)
In(ta) 0.008 | -0.001 | -0.008 | 0.002 | -0.025 | -0023* | 0031* | -0.017 | -0.016
003 | 0029 | 0018) | 0081 | 002) | 001 | 0037 | 002 | 0042)
In(popd) | 0.097 | -0.004 | 0.104* | 0.026 | 0.046 | 0021 | -0406™ | -0.023 | 0.136
0060 | ©048) | (0059) | (0.092) | (0.082) | (0017) | (0109 | ©.025) | (0.0%0)
In(irri) | -0.001 | -0009® | -0.004 | -0.024 | -0.003 | 0.008** | 0021 | 0003 | 0.009
(0.004) | (0.004) | (0.003) | (0.026) | (0.003) | (0.003) | (0.009) | (0.002) | (0.007)
USK 153 153 153 153 153 153 153 153 153

= 1) 3" 297} o,
2) I oS

N 29871, 24

A AR A,

EHER Q1S LeRfu, %, =%, *e+i 47 10%, 5% 1% 2014 2188 Lhehyl
3) BH TAE, B, o, Bgoh A BE), £R(D), WR(ARE, BRRe AR, vSie),
AROIEA, Tk, B, HT(E52), ALEAAT, =A7he s, A B, T, DA,
A bR, A B, 2, e, vhs, G, B, S8 § BREE EYSL, 19L 9

i n =
5 S,

AL, A, 45, Ad, AF)e A=

=
2E
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5 A AT TS FHOR» I52AE, 18(3): 149164,

Adams, D.M., R.J. Alig, J.M. Callaway, B.A. McCarl, and S.M. Winnett. 1996. “The
forest and agricultural sector optimization model (FASOM): model structure and
policy applications.” No. PNW-RP-495, U.S. Department of Agriculture, Forest
Service, Pacific Northwest Research Station.

Aguiar, A., M. Chepeliev, E.L. Corong, R. McDougall, and D. van der Mensbrugghe.
2019. “The GTAP Data Base: Version 10.” Journal of Global Economic Analysis
4(1): 1-27.

Anselin, L. 1988. “Spatial Econometrics: Methods and Models.” Kluwer, Dordrech.

Marques, A. C. and J. A. Fuinhas. 2011. “Drivers promoting renewable energy: A
dynamic panel approach.” Volume 15, Issue 3, Pages 1601-1608, Renewable and
Sustainable Energy Reviews.

Baldos, U. L. C. and T. W. Hertel. 2015. “The role of international trade in managing food
security risks from climate change.” Food Security 7(2): 275-290.

Blandford, D., I. Gaasland and E. Vardal. 2015. “Trade Liberalization versus Climate
Change Policy for Reducing Greenhouse Gas Emissions in Agriculture: Some
Insights from Norway.” Applied Economic Perspectives and Policy 37(3):
418-436.

Burfisher, M. E. 2017. Introduction to Computable General Equilibrium Models.

184 |



Cambridge University Press.

Burger M., F. G. van Oort and G. M. Linders. 2009. “On the Specification of the Gravity
Model of Trade: Zeros, Excess Zeros and zero-Inflated Estimation.” Spatial
Economic Analysis 4(2): 167-190.

Burniaux, J. M. and T. P. Truong. 2002. GTAP-E: An Energy-Environmental Version of
the GTAP Model. GTAP Technical Paper No.16.

Chen, Y. H. H., S. Paltsev, J. M. Reilly, J. F. Morris, and M. H. Babiker. 2015. “The MIT
EPPA6 Model: Economic Growth, Energy Use, and Food Consumption.” MIT
Joint Program on the Science and Policy of Global Change.

Cho, S. and B. McCarl. 2017. “Climate change influences on crop mix shifts in the United
States.” Scientific Reports.

Corong, E. L., T. W. Hertel, R. McDougall, M. E. Tsigas, and D. van der Mensbrugghe.
2017. “The Standard GTAP Model, Version 7.” Journal of Global Economic
Analysis 2(1): 1-119.

Costinot, A., D. Donaldson and C. Smith. 2016. “Evolving Comparative Advantage and
the Impact of Climate Change in Agricultural Markets: Evidence from 1.7
Million Fields around the World.” Journal of Political Economy 124(1): 205-248.

Dellink, R. 2013. “The OECD ENV-Linkages modelling framework.” OECD ¥ EA}&.

Dellink, R., H. Hwang, E. Lanzi and J. Chateau. 2017. “International trade consequences
of climate change.” OECD Trade and Environment Working Papers. 2017/01,
OECD Publishing, Paris.

Dissanayake, S. 2018. Addressing climate change cause and effects on agriculture, land
use, and energy: case studies on South Asian economies. PhD Thesis. The
University of Queensland.

Eaton, J. and A. Tamura. 1994. “Bilateralism and regionalism in japanese and u.s. trade
and direct foreign investment patterns.” In: Journal of The Japanese and
International Economies. Vol. 8, No. 4. pp. 478-510.

Eaton, J. and S. S. Kotum. 2002. “Technology, Geography, and Trade.” Econometrica(70):
1741-1779.

Fischer, G., F. O. Nachtergaele, S. Prieler, E. Teixeira, G. Téth, H. Van Velthuizen, L.

U238 | 185



Verelst and D. Wiberg. 2012. “Global agro-ecological zones (GAEZ v3.
0)-model documentation.” International Institute for Applied Systems Analysis
(ITASA) and Food and Agriculture Organisation of the United Nations (FAO)
Report, ITASA, Laxenburg, Austria and FAO, Rome, Italy.

Fouré, J., A. Bénassy-Quéré and L. Fontagné. 2013. “Modelling the world economy at the
2050 horizon.” Economics of Transition and Institutional Change 21(4):
617-654.

Frankel, J. A. 1997. Regional Trading Blocs: In the World Economic System. Institute for
International Economics.

Fujimori, S., T. lizumi, T. Hasegawa, J. Takakura, K. Takahashi, and Y. Hijioka. 2018.
“Macroeconomic Impacts of Climate Change Driven by Changes in Crop
Yields.” Sustainability 10(10): 3673.

Golub, A., B. Henderson, T. Hertel, S. Rose, M. Avetisyan, and B. Sohngen. 2010.
“Effects of GHG Mitigation Policies on Livestock Sectors.” No. 62, Global Trade
Analysis Project (GTAP).

Gouel, C. and D. Laborde. 2018. “The Crucial Role of International Trade in Adaptation
to Climate Change.” No. 25221, National Bureau of Economic Research.
Griffith, D. 2007. “Spatial Structure and Spatial Interaction: 25 years later.” The Review of

Regional Studies 37(1): 28-38.

Harris, 1., T. J. Osborn, P. Jones and D. Lister. 2020 Version 4 of the CRU TS Monthly
High-Resolution Gridded Multivariate Climate Dataset. Scientific Data.
<https://doi.org/10.1038/s41597-020-0453-3>. AAA: 2020. 10. 12.

Heininen, L., H. Exner-Pirot and J. Plouffe. 2015. Artic Yearbook 2015, Northern
Research Forum, Akureyri, Iceland.

Hertel, T., A. Powell, G. Frisvold, M. Gehlhar, D. Gray, K. Hanslow, K. Huff, E.
Ianchovichina, B. Kuhn, D.K. Lanclos, D. MacLaren, W. Martin, B. McDonald,
R. McDougall, K. Pearson, C. Perroni, P. Swaminathan, M. Tsigas, R. Tyers, R.
Wigle, Y. Yang, K. Yanagishima, and L.M. Young. 1997. Global Trade
Analysis: Modeling and Applications. University of Cambridge.

Hertel, T. W. 2018. “Climate change, agricultural trade and global food security.”

186 |



Background paper for The State of Agricultural Commodity Markets (SOCO)
2018 Food and Agriculture Organization (FAO).

International Maritime Organization(IMO). 2008. Prevention of Air Pollution from Ships:
Updated 2000 Study on Greenhouse Gas Emissions from Ships, Phase 1 Report.
MEPC 58/INF.6.

IPCC. 2014. Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A:
Global and Sectoral Aspects, Contribution of Working Group II to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change, Field,
C.B. et al. (eds.), Cambridge University Press, Cambridge, United Kingdom and
New York, NY, USA.

Jacobs, H. 2016. “Climate change and Canada in 2030: A computable general equilibrium
analysis.” In Presented at the 19th Annual Conference on Global Economic
Analysis, Washington DC, USA.

Kavallari, A., P. Conforti, and Dominique van der Mensbrugghe. 2016. “The Global
Agriculture Perspectives System (GAPS) Version 1.0.” No. 16-06, FAO.
Kareem, F. O., I. Martinez-Zarzoso and B. Briimmer. 2016. “Fitting the Gravity Model
when Zero Trade Flows are Frequent: a Comparison of Estimation Techniques
using Africa's Trade Data.” GlobalFood Discussion Papers 230588,
Georg-August-Universitaet Goettingen, GlobalFood, Department of Agricultural

Economics and Rural Development.

LeSage, J. P. and R. K. Pace. 2008. “Spatial Econometric Modeling of Origin-Destination
Flows.” Journal of Regional Science 48(5): 941-967.

LeSage, J. P. and R. K. Pace. 2009. Introduction to Spatial Econometrics. Chapman &
Hall/CRC.

Lesk, C., P. Rowhani, and N. Ramankutty. 2016. “Influence of extreme weather disasters
on global crop production.” Nature 529(7584): 84-87.

Liu, J., T. W. Hertel, F. Taheripour, T. Zhu and C. Ringlerb. 2014. “International Trade
Buffers the Impact of Future Irrigation Shortfalls.” Global Environmental
Change, Vol. 29, pp. 22-31.

Lobell, D. B., A. Sibley, and J. Ivan Ortiz-Monasterio. 2012. “Extreme heat effects on

OIS | 187



wheat senescence in India.” Nature Climate Change 2(3): 186-189.

Lobell, D. B., M. Bénziger, C. Magorokosho, and B. Vivek. 2011. “Nonlinear heat effects
on African maize as evidenced by historical yield trials.” Nature Climate Change
1(1): 42-45.

Lobell, D., G. Hammer, G. McLean, C. Messina, M. Roberts, and W. Schlenker. 2013.
“The critical role of extreme heat for maize production in the United States.”
Nature Climate Change 3: 497-501.

Lofgren, H., R. L. Harris, and S. Robinson. 2002. “A standard computable general
equilibrium (CGE) model in GAMS.” International Food Policy Research
Institute (IFPRI).

Lotze-Campen, H., C. Miiller, A. Bondeau, S. Rost, A. Popp, and W. Lucht. 2008. “Global
food demand, productivity growth, and the scarcity of land and water resources: a
spatially explicit mathematical programming approach.” Agricultural Economics
39(3): 325-338.

Maddocks, Hassell and Hyder. 2010. Climate Change and the Transport Sector: Are we
travelling in the right direction?. Maddocks Australia.

Mattoo, A., A. Subramanian, D. Van der Mensbrugghe, and J. He. 2009. “Reconciling
Climate Change and Trade Policy.” Peterson Institute for International Economics.

McDougall, R. and A. Golub. 2009. “GTAP-E: A Revised Energy-Environmental Version
of the GTAP Model.” No. 15, Global Trade Analysis Project (GTAP). Available
at: <https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID
=2959>, HA1: 2020. 10. 8.

Miao, R., M. Khanna, and H. Huang. 2016. “Responsiveness of Crop Yield and Acreage
to Prices and Climate.” American Journal of Agricultural Economics 98(1): 191
-211.

Moriondo, M., C. Giannakopoulos, and M. Bindi. 2011. “Climate change impact
assessment: the role of climate extremes in crop yield simulation.” Climatic
Change 104(3): 679-701.

Munchener Ruckversichenrungs-Gesellchaft Geo Risks Research. 2015. “NatCatSERVICE
-Loss event world wide 1980-2014.” Munich Re.

188 |



Nelson, G., A. Palazzo, C. Ringler, T. Sulser, and M. Batka. 2009. “The Role of
International Trade in Climate Change Adaptation.” International Centre for
Trade and Sustainable Development.

Nicola, C., L. Youngaha, S. B Timothy, I. Shahnila, M. Daniel, D.R Richard, K. Chang-Gil
and W. D Keith. 2016. Climate change, agriculture, and adaptation in the Republic
of Korea to 2050: An integrated assessment. Intl Food Policy Res Inst.

Nyong, A. 2008. Climate Change Impacts in the Developing World: Implications for
Sustainable Development: chapter forthcoming in Development in the Balance:
How Will the World’s Poor Cope with Climate Change?, Brookings Institution
Press, Washington, DC.

OECD. 2008. “Biofuel Support Policies: An Economic Assessment.” OECD Publishing.
Paris.

OECD. 2015. The Economic Consequences of Climate Change. Paris: OECD publishing.
Paris.

Osberghaus, Daniel. 2019. “The effects of natural disasters and weather variations on
international trade: A review of the empirical literature.” ZEW Discussion Papers
19-002, ZEW - Leibniz Centre for European Economic Research.

Oktaviani, R., S. Amaliah, C. Ringler, M. W. Rosegrant, and T. B. Sulser. 2011. “The
Impact of Global Climate Change on the Indonesian Economy.” No. 01148,
International Food Policy Research Institute (IFPRI).

Pant, H. 2007. Global trade and environment model. Canberra, Australia: Department of
Agriculture: Australian Bureau of Agricultural and Resource Economics and
Sciences.

Porter, J. R., L. Xie, A. J. Challinor, K. Cochrane, S. M. Howden, M. M. Igbal,
D.B.Lobell, M. 1. Travasso, N. Chhetri, K. Garrett, J. Ingram, L. Lipper, N.
McCarthy, J. McGrath, D. Smith, P. Thomton, J. Watson and L. Ziska 2017.
“Food Security and Food Production Systems.” In Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group II to the Fifth Assessment Report of the

Intergovernmental Panel on Climate Change. Cambridge, United Kingdom and

2028 | 189



New York, NY, USA: Cambridge University Press, pp. 485-533.

Poyhonen, P. 1963. “A Tentative Model for the Volume of Trade between Countries.”
Weltwirtschafiliches Archiv, vol. 90, pp. 93-100.

Riahi, K., D. P. van Vuuren, E. Kriegler, J. Edmonds, B. C. O’Neill, S. Fujimori, N. Bauer,
K. Calvin, R. Dellink, O. Fricko, W. Lutz, A. Popp, J. C. Cuaresma, S. K¢, M.
Leimbach, L. Jiang, T. Kram, S. Rao, J. Emmerling, K. Ebi, T. Hasegawa, P.
Havlik, F. Humpendder, L. A. Da Silva, S. Smith, E. Stehfest, V. Bosetti, J. Eom,
D. Gernaat, T. Masui, J. Rogelj, J. Strefler, L. Drouet, V. Krey, G. Luderer, M.
Harmsen, K. Takahashi, L. Baumstark, J. C. Doelman, M. Kainuma, Z. Klimont,
G. Marangoni, H. Lotze-Campen, M. Obersteiner, A. Tabeau, and M. Tavoni.
2017. “The Shared Socioeconomic Pathways and their energy, land use, and
greenhouse gas emissions implications: An overview.” Global Environmental
Change 42: 153-168.

Roberts, M. J., W. Schlenker, and J. Eyer. 2012. “Agronomic Weather Measures in
Econometric Models of Crop Yield with Implications for Climate Change.”
American Journal of Agricultural Economics 95(2): 236-243.

Robinson, S., D. Mason-D’Croz, T. Sulser, S. Islam, R. Robertson, T. Zhu, A. Gueneau,
G. Pitois, and M. W. Rosegrant. 2015. “The International Model for Policy
Analysis of Agricultural Commodities and Trade (IMPACT): Model Description
for Version 3.” IFPRI Discussion Paper 1483. Washington, D.C.: International
Food Policy Research Institute (IFPRI).

Rogelj, J., M. Meinshausen and R. Knutti. 2012. “Global warming under old and new
scenarios using IPCC climate sensitivity range estimates.” Nature Climate
Change 2(4): 248-253.

Sacks, W. J., D. Deryng, J. A. Foley and N. Ramankutty. 2010. “Crop planting dates: an
analysis of global patterns: Global crop planting dates.” Global Ecology and
Biogeography 19: 607-620.

Sands, R., C. Jones, and E. P. Marshall. 2014. “Global Drivers of Agricultural Demand
and Supply.” Economic Research Report No. ERR-174, Economic Research

Service, United States Department of Agriculture.

190 |



Santos Silva, J., S. Tenreyro. 2006. “The Log of Gravity.” The Review of Economics and
Statistics. vol. 88, pp. 641-658.

Santos Silva, J., S. Tenreyro. 2011. “Poisson: Some Convergence Issues.” The Stata
Journal. vol. 11, pp. 207- 212.

Scott, B. and M. Daniel. 2012. The Korea Rural Economic Institute World Grains
Econometric Model Including Livestock, Oilseeds, Cotton and Sugar(KREI
World GEM-LOCS).

Tamiotti, R., T. Robert, K. Vesile, O. Anne, S. Benjamin, A. Hussein. 2009. Trade and
Climate Change. A Report by the United Nations Environment Programme and
the World Trade Organization. WTO and UNEP.

Tekce, M. and D. Pinar. 2016. “The Impacts of Climate Change on Agricultural Trade in
the MENA Region.” Research in World Economy. Vol. 7, No. 2.

Timmer, C. P. 2005. “Food Security and Economic Growth: an Asian perspective.”
Asian-Pacific Economic Literature 19(1): 1-17.

Tinbergen, J. 1962. “Shaping the World Economy; Suggestions for an International
Economic Policy.” Books (Jan Tinbergen). Twentieth Century Fund, New York.

Masui, T., S. Fujimori, T. Hasegawa, N. Hanasaki, Y. Shin, K. Takahashi, Y. Hijioka,
M. Kainuma. 2012. “Application of AIM (Asia-Pacific Integrated Model)
toward new socio-economic scenario development integrating climate change
mitigation, impact and adaptation.” The 5th IAMC Annual Meeting, <https://
www.iamconsortium.org/wp-content/uploads/2020/03/TAMC2012_ Masui_
Application-of-AIM-toward-new-socioeconomic-scenario-development.pdf>.
AAA: 2020. 10. 29.

United Nations Conference on Trade and Development (UNCTAD). 2007. UNCTAD
Transport Newsletter 38.

Valin, H., P. Havlik, N. Forsell, S. Frank, A. Mosnier, D. Peters, C. Hamelinck, and M.
Spéttle. 2013. “Description of the GLOBIOM (IIASA) model and comparison
with the MIRAGE-BioF (IFPRI) model.” IIASA, Ecofys and E4tech.

Van der Mensbrugghe, D. 2008. The Environmental Impact and Sustainability Applied
General Equilibrium (ENVISAGE) Model. The World Bank.

2028 | 191



Van Tongeren, F. and H. Van Meijl. 1999. Review of applied models of international trade
in agriculture and related resource and environmental modelling. Agricultural
Economics Research Institute (LEI).

Verma, M., T. Hertel and N. Diffenbaugh. 2014. “Market-oriented ethanol and corn-trade
policies can reduce climate-induced US corn price volatility.” Environmental
Research Letters 9(6): 064028.

Vogel, E., M. G. Donat, L. V. Alexander, M. Meinshausen, D. K. Ray, D. Karoly, N.
Meinshausen and K. Frieler. 2019. “The effects of climate extremes on global
agricultural yields.” Environmental Research Letters 14(5): 054010.

Williams, G. W., C. Oral. Jr. and S. H. Lee. 2014. The Return to Soybean Checkoff
Investments. A Report to the Audit and Evaluation Committee, United Soybean
Board, St. Louis Missouri, AFCERC.

Wise, M. and K. Calvin. 2011. “GCAM 3.0 Agriculture and Land Use: Technical
Description of Modeling Approach.” Pacific Northwest National Laboratory.

Woltjer, G. B., M. Kuiper, A. Kavallari, H. van Meijl, J. Powell, M. Rutten, L. Shutes and
A. Tabeau. 2014. “The MAGNET model: Module description.” LEI Wageningen UR.

Wooldridge, J. M. 2010. “Econometric analysis of cross section and panel data:2nd
edition.” MIT Press.

Wooldridge, J. M. 2013. “Introductory econometrics : a modern approach 5th edition.”

World Bank. 2008. Development and Climate Change. A Strategic Framework for the
World Bank Group Consultation Draft, August 2008.

World Bank. 2018. Metadata of the climate change knowledge portal.

World Trade Online. 2020. Analysts: Climate Change will Come to the WTO one way or
another. Inside U.S. Trade's World Trade Online(2020. 10. 8.)

WTO. 2008. “Revised Draft Modalities for Agriculture.” Committee on Agriculture
Special Session. TN/AG/W/4/Rev.4

WTO. 2009. Trade and Climate Change. World Trade Organization and United Nations
Environment Programme.

Xie, W., J. Huang, J. Wang, Q. Cui, R. Robertson and K. Chen. 2018. “Climate change impacts on

China’s agriculture: The responses from market and trade.” China Economic Review.

192 |



<AJo| E>

TAIHHE AR EE 3.0. <https://unipass.customs.go.kr>. HAY: 2020. 10. 5.

= 7|AFsHA. <http://www.nims.go.kr/?sub_num=866>. A 2: 2020. 5. 26.

=& At o] E]H] o] A(The International Disaster Database: EM-DAT). <https://www.
emdat.be/>. 340 L: 2020. 11. 3.

ZLESP A HANE. <http://www.neins.go.kr/etr/climatechange/doc06a.asp>. A Y: 2020.
11. 3.

714 713 A B LY <http://www.climate.go kr/home/>. A L 2020. 10. 7.

7137 713 A R X2 -7 T HIIA Y] Q. <http://www.climate.go.kr/home/CCS/contents

/31 Introduce.php#>. A1 : 2020. 10. 7.
|FH3le R LY <https://www.gihoo.or.kr/portal/kr/biz/scenario.do>. FHAHY: 2020.

N

0

SH-2.3) A A EA A AH]. <http://ecos.bok.or.kr> ZHAU: 2020. 10. 5.

APEC. <https://www.apec.org/>. A : 2020. 10. 5.

AXSMarine. <http://www.axsmarine.com/distance>. A Y: 2020. 10. 5.

CEPII(Research and Expertise on the World Economy). <http://www.cepii.fr/CEPII/en/
bdd_modele/presentation.asp?id=11>. A1 Q: 2020. 6. 2.

CRU_CY. <https://crudata.uea.ac.uk>. A A: 2020. 10. 5.

FAO(Fisheries and Aquaculture Department). <http://www.fao.org /fishery/statistics/en>.
AAA: 2020. 10. 5.

FAO-GAEZ. <http://www.fao.org/nr/gaez/programme/en/>. 748 Q: 2020. 6. 2.

FAO FAOSTAT. < http://faostat.fao.org/site/351/default.aspx>. HAWY: 2020. 6. 20.

GTAP Data Base(Sectors). <https://www.gtap.agecon.purdue.edu/databases/v10/v10
sectors.aspx>. HAA: 2020. 2. 10.

GTAP Data Bases(Regions). <https://www.gtap.agecon.purdue.cdu/databases/regions.
aspx?version=10.211>. FA: 2020. 2. 10.

Global Atlas Trade. <https://ihsmarkit.com/index.html>. A4 Q: 2020. 6. 20.

International Institute for Applied Systems Analysis. <https://tntcat.iiasa.ac.at/SspDb/
dsd?Action=htmlpage&page=about>. AU 2020. 6. 2.

International Institute for Applied System Analysis(IIASA). <http://pure.iiasa.ac.at/id/

128 | 193



eprint/13290/>. A A 2020. 6. 2.
KATI 5AlE4E4 5. <http://www kati.net/index.do>. AATY: 2020. 10. 5.
OECD. <https://www.oecd.org>. AA1: 2020. 10. 5.
USDA Foreign Agricultural Service(FAS). <http://www.fas.usda.gov/psdonline/psdHome.
aspx>. AAY: 2020. 6. 20.
U.S. Energy Information Administration(EIA). <http://www.eia.gov>. A0 Y: 2020. 10. 5.
World Bank Indicators. <http://data.worldbank.org/indicator>. A1 2020. 10. 12.
WTO DATA. <http://data.wto.org/>. HAA: 2020. 10. 12.
WTO I-TIP Goods. <http://i-tip.wto.org/goods>. A4 A: 2020. 10. 5.

194 |






KRe€El

www.krei.re.kr

7|5 SIS HIsH Al

@

AE W 2 T A

A Study on the Development of Agri-food Trade Model
Reflecting Climate Change

U5 EFYADY

Hetde UA H7HE 601
T. 1833-5500 F.061) 820-2211

9779116149415
ISBN 979-11-6149-415-9

93520




	표지
	머리말
	요약
	ABSTRACT
	차례
	제1장 서론
	1. 연구 필요성 및 목적
	2. 선행연구 검토 및 차별성
	3. 연구 내용과 방법

	제2장 기후변화와 국제무역
	1. 기후변화와 국제무역의 이론적 관계
	2. 기후변화의 직·간접 무역효과
	3. 요약 및 소결

	제3장 기후변화를 반영한 교역 모형
	1. 모형의 기본 구성
	2. 기후변화와 실물 부문의 연계성 분석
	3. 기후변화를 반영한 교역 모형구축
	4. 모형 구축사례 검토
	5. 요약 및 소결

	제4장 기후변화를 반영한 분석체계
	1. 기후변화를 반영한 모형 선택 기준 및 개요
	2. 기후변화를 반영한 모형 분석체계

	제5장 국내 농업 영향 분석을 위한 모형 시뮬레이션
	1. 부분균형 모형을 활용한 국내 농업 영향 시뮬레이션
	2. 일반균형 모형을 활용한 국내 농업 영향 시뮬레이션

	제6장 요약 및 향후과제
	1. 요약
	2. 부분균형 접근 방식 개선 방안
	3. 일반균형 접근 방식 개선 방안

	부록1 GTAP 10 데이터베이스 지역 및 부문 구성
	부록2 중력모형 추정방식
	부록3 기후변화의 과일 수입 중력모형 추정결과
	부록4 기후 및 이상기후가 농작물의 생산에 미치는 영향 분석
	참고문헌



