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(t-COzeq/ \) . GHG;/GDP; (t-COzeq/thousand US dollor) (X#RFIEEI D IRFEFE 2 R T AL TH 5,
720 By i types Vi, iv O ¢ VEEUREREL, i XIEBIHTH V| #IFEE O Tk L LTHIA &4 % Ridge

BEUFICE 0 ENENRE Lz, 20 & & EAME/ ST 2 — 2 WITE 5 pgdnkiz)is ©T108, 102, 101, 1,
10, 1020OH 71 HEIRL, ZEREICL > TRE LT, REREFI223FEOT —ZOH NG, 7207 —X
T X 230 L, Ridgellfic & B BRAF U727 5 RISk 4 2 HEFHIE & BUIRME & D 72455 O #aseH il 23
BN E R D ERNE R T A — X2 WE BRI LT,

AR AN T 57 — X328 (7 — 22 B0, EERELO T — 2 Il 217572,
GHG,,, ;\Itypellic7 — XL L GHG/POP, & GHG/GDPIZ 2 TOT =X @0 TExhEhT — 2 &
EF LTz, —F. WAEIOKE A &% Tradelmport_i(tly) & L., kS kv E# LT,

5

. GHG; GHG,
Tradelmport, L= z ﬁk,i,typeGHthpe,i + Yi,i WPL + 6k,i WPL
type=1
197 5 197 197
GHG; GHG;
+ . Z ' Z Britype GHGype i + Z 'Vk,i POP, + Z '6k,i GDP, "
i=1,i#i type=1 i=1,i#1 i=1,i#i

A EEIIE S EMKkOERL ERERTH L2, MAEHIWCETLIANT — 2Oz —D>D7 — XL
LCRE L. ZE#HA1T72 > CRidgelal)F 217 5 2 & THEAEIOR 2 M E & XH L7,

7pks. g E O Kl H B A TradeExport_i(tly) & L., kAU X 0 EFE L. FEEOFEIC X EIRHFEE %
wiE L, ERbLEITR ST,

, GHG, GHG,
TradeExport,i = Z Br,itypeGHGrype i + Vi WPL + 6y, GTPL
type=1
197 5 197 197
GHG; GHG;
+ . Z . Z :Bk,i,typeGHthpe,i + Z .yk,i POPL- + Z .6k,i GDPL- + Ck
i=1,i#i type=1 i=1,i#i i=1,i#i

(4) BHMexE (g o7k

BRILE G T — # Z2RBATHI L LT — 2 2%t U, 1 — W ATH 28 L R TOEENLOIT
XY RV FIRT MV EATRAIFI O S & LU CRASIEIC L D B H A 1T 72 - THE 5 D 19954 7 5 20174F %
TORED2EMFITINEST-, SKILES T — 2 0nENx. (1) ESEakilonE (EHE, AR
MOMEMKOE S &E2 /7317581 . (2) EREAEOSE (FEmKE O E B A &2 R~731750) | (3)
= Bl g & oo 2y (B ALk o E Rl & 2 R 317580 L TERZENIT- 72,

WA, B LU 2EMRATHIOFNER 2L KA L TER L2 hrickt L, EAMBEA & 01
WKOBCEIRET VEEA L, ZOEBBITHZHE LT,

(5) [BEKEGHRDOEARE S ET NV ~DMBIAI
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EROFEICEVERLEZIT R TFEBRES O 7o — L EEEEARTT L EMT S, AFFE T, 2
DIERET N, [EZBO MBIV EAOE MR FREIND BARKE (KREHE) | F%TE)EEEE/E
BE2BML CTETNOILRZITIR o7, BREFITET 5 EH O R ARG H R 22 EIZ T 5 KR
HNF—HIL, v—"T 7 - 1 b v 27 K5O Centre for Research on the Epidemiology of Disasters 23 B 3§ L
72EMDAT(The international disasters database) Z ¢/ L 7=, EMDATIX19004F 76 D K FIF W (&AL,
WIECHE ., SEE, WEERE) "EOLNDLD, BERBLSMNIT —FBRREL THDLIERH Y | 197H

MK EFBERORAERB O ZHAERE LTEHRHA L, 2B, [UELBIOREZEE 2. (1) Flood,
(2) Storm. (3)Drought, (4)Wildfire, (5)Extreme temperature®5->®M §$5E 2 xf5 & L, HIEH R K ERET
E<, BEIEEmE L CRBL2BIET 2 BNAEA . UiF 2 5 O EOE 104 [ 0 R 4 B % 3
7*423‘( IANNILTe, AT — 23 RERERNCZEHR ATV, EHAlREAREIZOWTEREEO A EZ —DD

—ZREE LT, B AL B 5 ¥ & (TradeCommodityWithDisaster) | [E 5I]# i A £ (TradelmportWithDisaster .
TradeExporthtthsaster) UL T ORISR AR 2B Ltk EARE T VOB% & FRERIZRidgeRNF 12
K VBB E R E LT,
TradeCommodityWithDisaster, k

197 197 197 197

= basic model + Z e,(c‘li)Floodk‘i + z S,E’zi)Stormk‘i + Z ssi)Droughtk_i + z s,(:.)Wildfirek_i

i=1
197

+ Z s,(:’i)Extreme_tempraturek‘i
i=1

TradelmportWithDisaster,i
= basic model + ¢, )Floodkl + 51“ Storm,“ + & )Droughtkl + Wildfirey ;

197 197 197

(5) (1) O] 3

+ &, Extreme_tempraturey,; + & Flood; + & Stormy; + &, Droughty;
i=1,i#i i=1,i#i i=1,i#i
197 197
G yritd five (5)
+ & Wildfire,; + ; Extreme_tempraturey,;
i=1,i#i i=1,i%i

TradeExportWithDisaster,i
= basic model + & ; )Floodkl + sk Stormkl + & )Droughtkl + Wildfire,;

197 197 197

+ & ) Extreme _tempraturey; + Z (1)Flood,” + z )Storm,” Z )Drought,“
i=1,i#i i=1,i#i i=1,i#i
197 197
+ z )WlldflTekl Z )Extreme _tempraturey,;
i=1,i#i i=1,i#i

(6) Rk TV A7 — & Hfjg

EREESHEES Eiko FiETERL L, A TH LB R T AP &, A0, GDP, KERAE
EIEUCB T 202k TV AEE AT H 2 & T, BEDET AP EOR BT E S - EHEEE
WS B2 L, FROAECHIBOREN LT AP H EOHEFHIZIX, Enerdata Q2327 2 BLE D
COVID-193 0 TR v V2 K DB E KM L30T VAT — 22 Wiz, 32503 F U A
Enerbase (XU _EH-135°CH>56°CLAN) . Enerblue (&R _EF1X3°CH54°CLLN) . Energreen (&R LE
FAE2°CLLT) 12X 43 S 41, 201045 5 20504F &£ TO —4 2 L 12450 [ & 24Mhisk o> o ) U A HE HH &3 F H
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T&E %, AWFFETIX, 1970 [E % Enerdatad [E & HUX 73 DWW F AT S S, 20174 0Pk EA21E L
T, 20504 £ COPEHBEOEMREZFHTFE L, Zh i i oFEICAWTZ197D[E & Hilk 020174 JEH &
P UC, 20504 F TOPEH B A A L7z, EnerdataTix, A, AR, RETABIOCOHEHEMNE DL
L0, TRENOHEHELEEEH L TEBREBIOGHGHEHIZE Uz, F 7=, Enerdatad /XA 4T3
NF—HEEZ NN T, N FTREHEIR O GHGHEH B O FRIFH &L HEGH L7, FH AIZHO>W TR, E
BWRT =N BoNRWI b, FEOGHGHE R E (Aill, Ak, RERT A, A FTRENS O
PEHAED) ICHET 2 HEH 2B bR 2 Y LT,

— . A 0B L 'GDPIXEnerdatas» 5 1345 5072 72 80 20184512 H IZHASA X 0 /AR & 7= Fc 8 D SSP
Database (Shared Socioeconomic Pathways) ®Version 2.0 55[H L7z, T OFT —H X— A0 5202050 5
20504F F TO104 Z L 12, SSP & RCP (Representative Concentration Pathways) D& A > 7-GDP & A H
N LD, ABFZETIX. EnerbaselZ [SSP5-RCP85] % . Enerblue (& [SSP4-60] #% EnergreeniZ [SSP1-
RCP26] # Xt &H, TNENDOCGDPE AT — X M Lz, 723, 20184 ) 5 20504F £ TOEIL,
AT T A R L0 HER LT,

(7)) BNV T4 F=— v LEBES & OBkt

FEREE S E AARENOY 7T A F = — 0 ORI R O2015FFEEHEILRS ZFIH L, kD X 51247
PRote, £, 20154E PE S B F D> 539080 43 4 T E S S N E N A PEIR BN 6 B B TR B AN E N
TIAF x— kil U TP B A R E T E N A PERE A HERE L7z, HERE S M BIE N
APERICIAREZR L CH T T4 T =— 2 28 U CTHLEL 725390 B O NEEZFHRE L, i, &
FHBEROMITR TH 2 ELHEAROMM I L BHHE 2 — R (HS) L OxtnZEY | M o6 A%
% BACID5022D fG b 43 BT HE 5y UTe, #2437 134& 06 00 20154 O H AR Ol AFEIZELBI L TIT 72 5 7=,

4. BRRVOEBE

(1) EBEEGT —% O REFEHE AEE

197 77 [E 51 0050224 B Bl O tH & & W A B D234y DWFRENT — 2 Zfifr LU, 9244775 D7 — 2 R A
VN EREELHE LEEET o, BENCEENLOENICESS BFEMEHED D, HAEDARZEH
L7l Z2 R THAIR BHEE L CHES N, ZORFEMBREIZ.ESEMZIEEFEOL oo TWVDH DY,
HOHFEETH ESN T DEAICHNHER LESEZ0CEET S, — 5, S ENHEMEM, B
DLTWBEAEIR, BEEELTHREIND T —ZFR A2 M3dew, £/, BHEN/HEEERE Y KT
KO R RINENEZ TG, BEERHOESNZ RBMRH L, EET & L1, BEOR
HEBLT 285 EZ20EMIET 2700, REMICESREN LT —X LV b/hELoT5,

(2) G5 Vic Lk rildEHHRME

BT L7 5T V& FWTL9954FE ) 520174 O R i il B S ke & A2 HEFH L. B EE IR 7 0 FE i E
kgl U, £7 NV OBMERBMEZHER L, @5 20 IEANEEO & % Ridge[RlFIZ L 5ET L OTE
KALDT= D, BT LLBEOHREMEEZED S - LICREL SN TV ARY, Z07- ., EFEE L HHEO
BATIKINC X D45 Ea Ll Ui Cld <, RRINCT — X 2R 2 & THRERSIZAL O Fe{ (4
) OB AR LT,
F2)-UZARTHARDOEAFEDO K E V104 B ORRE S &IZOWT, T7 /W K DHEFHE & g MHE &
O g & X (2)-11Zm T, BRI EFEIM O 2~ E 5w (B 21X, 3% 5811, 1358, 77672
E) FETNANOEBEOFBMEN SV, LA L, HFMMOBREZET 256 TH., TFEOSMR LA
MALNDHEIE (Bl 21X, B B832) | IHEDMHEICERNRD LD, HINE R %0 KT IR
T, BEAREROBEMIZIXRTE TV DE2, BFEOEOBEMITHGFALRBREY 4525 (B2, M
& 54474, 438672 )

ER O ARE CHHEICOWTH, FEORIEZITR 72, FEEHELE LT, G200 MBS INE
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ThHHI9WEIZER L, BABREORSRINE(O HHMLZER Lz, KE)-2I3@mAREOLKZ R LT
BYO ERMNOBAEEFH U LS BB RICE 2 FBEOHER RSN D, PE(CHN) . A > F(IND)
A K27 (IND) O &9 2GR INTET VL EREOEZRIT/NI VR, AFa (MEX) DX

DMBWBRENNR B D HEIT. TOBAEBRENERTERBIRN D, AR (JPN) IZoWTiX, HIH=
DR T 2HE 2R L TBY, RISV EZ R TERTET L E OTRMENED HLD S, B FFSIL
INTNDLHWETE D,

G204 [E o &2 B3 2 ik & [X(2)-312 7”77, A—A N7 U7 (AUS) < hb= (TUR) HINME A %
ATEZT TR, R4 (DEU) O XS ICEGHEENBADEAICH Z2EHICOVWTHET LNKRELTE
TW5, HAOEHEREL, ITFEORMIKE S Z A URTOEIMER IZE7 LV THBE SN TS, G200
TCIE, YUY T I ET (SAU) O A OB & < B 7 I K 2 HEFHE & ERBRMEO T h A A4
THELTWD,

#(2)-1 HADE AN K Z W EML100E 5565 (20174E4H)

Rank Commodity HS92 code Commodity description Total import to Japan in
number 2017 (1000 JPY)
1 830 270900 Oils: petroleum oils and oils obtained from bituminous minerals, crude 8,153,524,700
2 832 271111 Petroleum gases and other gaseous hydrocarbons: liquefied, natural gas 5,514,120,576
3 4474 854219 Electronic circuits: monolithic integrated, other than digital 2,038,879,007
4 811 270112 Coal: bituminous, whether or not pulverised, but not agglomerated 1,808,432,506
5 1358 300490 Medicaments: consisting of mixed or unmixed products n.e.s. in heading no. 3004, for 1,807,264,296
therapeutic or prophylactic uses, packaged for retail sale
6 831 271000 Petroleum oils and oils from bituminous minerals, not crude: preparations n.e.c. containing by 1,751,982,808
weight 70% or more of petroleum oils or oils from bituminous minerals: these being the basic
constituents of the preparations: waste oils
7 4386 852520 Transmission apparatus: for radio-telephony, radio-telegraphy, radio-broadcasting or television, 1,741,448,723
with reception apparatus, with or without sound recording or reproducing apparatus
8 776 260111 Iron oresand concentrates: non-agglomerated 969,136,479
780 260300 Copper oresand concentrates 945,992,920
10 4161 847120 Data processing machines: digital automatic, containingin the same housing at least a central 829,482,985

processing unit and input and output unit, whether or not combined

* FE S & P A A DO RGR

830: A AV A A NVBIOEFSEED O LEOND A AL, il 832 AMT AR IRZEDOMOD
HARIRACAKTE - Wb, RRHT A 4474 EFREE £/ Vv v T AT T —T v K (FTYVHNAL
&) 811: Fik : IBEEH (WEHEW) | SR TV ENENIhr1b LT, BEINTWARNE D,
1358: A : BIEMH 71X P 03004512 & ENHIRA EIFIHRAORL NS0 b, IBFEH E 721X
TR OERES I3RS HMS T, NEAICBE S O 831 KL A ilE L ONE ST E L% H
DOl EEKTIO% L oA L ONEFELELD O O %2 & —&FH TR WIHE M - &l 4386:
HERCERS, HEMER. EBHREE. 7TV EAORELEE T, FISICEE - BREEE O A EL R DT,
776. ERELATRS X OESE ¢ JEESLR, 780: SHELA S K OMAKESL, 4161 T — X ALEM - 7Y & L A Bhi
T, A &b R LPRAEE & A D EEE 2 R — BRI L2 o AaAbE oA EiXM bk
AV

35



2-1801

B(2)-1 BADOEZ @AM T 2 RAOKRES &7 — 2 OF 7 /VHEEHE & FHRHE O ik
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832 : ARMARB LUV FDMDAH RIKRILIKE : iRIE. REHFR

AL EBEFEE : B/ VSV AT L—Ty K (FZHIILLSN)

811: ARk : BE MEEL) (| BRSATLIMAENIOML LT, BEILTL
AT N0

1358 ZHK| : AERAFEIEFHADNIMASICEFTNIESFTERGOHRLMNS
1%, BAEAFEFLEFTHANDEATIIERAHMR T, NERICEEIAELD
8 FRLUNOBEBE S VETELYASDOH : EELLTIOWU LOEME L VE
FEEPH S OMEEL—BHUTLEVAESSR Bl

4386 EMREBEE. EIRERE. BHKE. TLERADRXEEBE T, HISMIZERS - 8%
BEEBEOHEEMbHLT

T16: $K8LA & & UL : FESEBIR

780: $RSLA & &k U ERFE L

4161 T—20EBHE . TOAIILEBE T, VALK ELTRUBEB L AR NEES
F—ERICIA L= D FERAEDLEOFEIEEHAELY)
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Rank Japanin 2015 HS92 code Commodity description Median of change rate of trade volume by climate disasters
(Million JPY) number
Storm Flood Drought Wildfire Extream
temprature
1 4,434,576 830 270900 Oils: petroleum oils and oils obtained from bituminous H 0.004 H 0.019 ‘ 0.002 H 0.002 H 0.003
minerals, crude [l L |
2 2,999,045 832 271111 Petroleum gases and other gaseous hydrocarbons: ‘ 61 H 0.019 ‘7 0.041 ﬂ 0. 024
liquefied, natural gas L | L
3 2,119,772 831 271000 Petroleum oils and oils from bituminous minerals, not I 0.014[ | 0.038]| 0.006 || 0.009 || 0.005
crude: preparations n.e.c. containing by weight 70% or
more of petroleum oils or oils from bituminous minerals:
these being the basic constituents of the preparations:
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agglomerated [ L | L
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n.e.s. in heading no. 3004, for therapeutic or prophylactic
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1) United Nations UN Comtrade Database. https://comtrade.un.org/ (Feb. 18th).

2) CEPII, BACI (Base pour I'Analyse du Commerce International): A CEPIlI World Database of International
Trade at the Product Level. In 2011.

3) Morioka, R.; Nansai, K.; Tsuda, K. (2018) Role of linkage structures in supply chain for managing
greenhouse gas emissions. Journal of Economic Structures, 7, (1).

4) Enerdata Global Energy Forecasts: EnerFuture. https://www.enerdata.net/research/forecast-enerfuture.html

5) Japanese Ministry of Internal Affairs and Communications (2015) Input-Output Tables; Tokyo.
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IV. Z3CAbstract
Study on Risks due to Global Climate Change Impacts that could Affect Socio-economic Activities in
Japan
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[Abstract]

Key Words: Climate change impacts, Risk, Supply chain, Security, International institution

The increasing frequency of heavy rainfalls and severe typhoons is said to be caused by the adverse
effects of climate change. Among various climate change risks, physical damages by natural disasters in Japan
are increasingly being acknowledged by the public and have been investigated in many studies. However,
studies from overseas have pointed out that climate change impacts in various parts of the world can increase
economic and sociopolitical risks through various routes. Climate change impacts therefore need to be
recognized as a compound risk that includes diverse domestic and international impacts. To date, this
approach has not yet been taken in Japan. The aim of this research project was to deepen our knowledge from
the perspective of each of the following six types of climate risks.

(1) Corporate activities are affected by climate change through various routes. It was found that companies
have a greater awareness of the effects of short-term risks such as torrential rains and floods, but they may
not necessarily be aware of risks resulting from high temperatures or slow-onset events that appear
gradually over time.

(2) We developed an international trade model that represented the import and export of 5041 products. We
can now reproduce past performance values, and we plan to use the model to show the relationship between
past disasters and changes in quantity of trade. It is expected that an increase in the number or severity of
disasters in a region will affect trade between that region and Japan.

(3) Because of the effects of drought and high temperatures, it is expected that world food production will
decline if no countermeasures are taken in the future. This study examined impact of climate change onto
food production by region. Japan, which imports a large amount of food, needs to consider the regions from
which food (especially grain) is procured as well as its food supply methods.

(4) Targeting Asian countries that have strong ties with Japan, we independently developed a climate
vulnerability indicator based on multiple other indicators. This indicator can be used to show the
vulnerability of countries to climate change impacts and their reliance on emergency humanitarian
assistance from abroad, including from Japan.

(5) The concept of climate security is related to other types of security concepts. Although studies have
clarified the strong links between food and energy security and climate security, climate mitigation actions
are likely to have positive effects in other areas of security, such as maritime and human security.

(6) Island countries such as Japan are affected by sea level rise, which could lead to Japan’s territory,
territorial waters, and Exclusive Economic Zone shrinking in the long run. In addition, the number of
refugees overseas is increasing as a result of climate change, and there is a growing demand for a response
in the international community. It is important for the Japanese stakeholders to start discussing these issues.
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