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In this study, the world"s 43 countries were divided into two ?roups by a
cluster analysis based on the similarity of production structures obtained from the multiregional
input-output table. The two groups contain various countries with different levels of economic
development. it is clear that there is no relationship between the level of economic development and

the similarity of production structures. Furthermore, there are differences in carbon emission
structures between the two groups, and the sectors that should be targeted in emission reductions

for each group were identified.



X C—19,. F—19—1, Z2—19 (@)

1. #FIERIA S D =

HERIRREALITE ORI HIREFA A DB RO S TWS 0, HARER « Rk
TORENRES AOPEHEITEZ 2 —FTh D, IRBZHEN AHNI KT 2 E B 72 P A%
—A%kbﬁﬁﬁﬁ@iﬁﬁﬁ%%%ﬁ%%@&Lk@ﬁ%ﬁ@ﬁﬁ(w_ﬁﬁ%E%)EE
HALOPLA (ex. EHNOBSRO/ N HE) MTbh CE=b oo, HRAEICI T 5 #iE
ﬁ%ﬁ%% &2 E OB EH RS DO BAL BB LI O W T OFEmITk L LT

TN TE 5T, HEHBIEOMEZ 3 B I2IEE > TWH R,

é?&ﬁ%@ﬁ WEHIFORESE 250, FEORFESEOZ T et E 0% EERM D
TEERAL L TR, REHE L EEMEDMI M?L%ﬁiﬁ%%#%éki*zﬁ ESIE
EpE (GDP) REERMABHETE (GND &\ o 72 RER DO RR B D FRIEIC IS < EHERAY 2 Mk 1%
HETIIRL RV o5oh 5, 2FVD, MFRBOEASNTII AL EEEEZDLODENEE
LA A 2 LAY, HBREREERIE ORI ICEE Th 5.

2. WO EP

AW TIE, HREEICB T 2 EEMECHENE R EOBEANREMEDOENEEBE L
TR A et D 728, RS E OREEZE I BT 2 B EINE O RN 2170, HEER RS 5
BN N—7OHEE B L35, BRI, ﬁﬁ?%@%%%mwf%l@ﬁﬁ/XT
LOREER 72 FEPME 2 IR 2 W O T V—T 2 ET 5, Bon= I —T N - o
PEHHEZ E'EIC O LEE 21T H 2 & ¢, RO BT IC OV CafEIHERm L. EEEW
72 TER LR FBHIBA A DR R AT O,

3. WED ik
(1) 7722 =000 IEREREAL Y 9 22 U > 7 D

F7, EEEMEROBAMRIEATINE AT 2 EE ORER 2R EZ ERT D, s HORE
%z!\@s.%i@s.%ﬂ@ﬁgij OO AZzZ; =Y, 27 E LTERT D G, )=

yN;rys=1,..,0, ZIZT, Fm«&bwr%ﬁ—@ﬁkbtk% ELES - (EUHES

z; /x ELTE éﬂé bsis.@zfi%fﬁlﬁﬂiﬁﬁ‘ék% ZE&?%]F%@.
F&AakiU%A&Aa® AHERL TS, T2bb, HIREITHIBS = ()1t s [H
®%F§L%%#%®f%50slkrl@&ﬁ%ﬁﬁ@Bs\Evﬁﬂﬁww%&®®ﬁf
ERALT 5

eXp( IB* — BTH) @

TR =R, RELSERM S 2282 o7 LIRS 282 o 7I125051T 60
Do AR TIIET, WA T AZ VT LTARY "INV T A2 TR L,
I T A= EAT D,

@JE’C?% DT RRIEHEIE O FERINE & FEVEIC 7 Vv — b & AT 5 FELATAIK = (k) & 7E
5 e ZoFEPITA K iﬁﬁﬁ%%%ﬁ@kﬁﬁ?ikﬁﬁ%éoll@ﬁﬁﬁ%ﬁﬁ
@ﬁf#%éﬂé

ds = str @

ﬂ%&%ﬂﬁﬁﬁ%&ﬁ@%%Oﬁ%éﬂD&Ték\ﬁ®®ﬁi@%@%?7?v7y
AL B E6N D5,

1 1
L' = Dz(D — K)Dz ®

OROIEWET 77 7 ATHI L OBEAERENOHEONDLE2EERT Mz y=(y) &
L., vs>0 ERDTEREINV—T A, ys<0 ERDEREELEB ELIZNV—TEITH, &
T2 AR T OREIR I N—TEIIETT 2T VT 4 AT v 7 ANBRESIND, K
IOMCHEA LA N INTTGAZ) TR E 2T VT 4 AT v 7 AT
% L0 FERRBERIC OV T, 2ECH[1[2]2 S S -,

() 7 7 AZ —HNOHEN—A AL RA R B O
7T AL —cDIHEETED S AR B BE A HEE T 272012, BRETHRRE S E B T &
WH Lz, @XEHWCEAHET DL LN TE D,



E. = e°F° @

ZIT, e dFOKNTREND 7 T AX —cZBT HEDOFEHM b SN BEHENE XY
ILTHD,

e — d'«L'xdiag(f1)+d?«L?+diag(f?)+---d™«L™«diag (f™) ®
- FLtf2 4 fm

B, miis T AX—clZB T HEOE, fMImEORKEEE Y ML, FOX7 7 A —cll)g
T HEORKMETFEST ML Th D,

3) F—k 7 F—0H

I TAR =G RN TNV —T ORI e E 2 RD 720, X—k 7 X = airH, &
TR TIE, RIREOZEIRE - BOSEREEZHEGE L, 70— T O 72 5 B IR & RO E
%ﬁ#%% 74 —DFEEIT O, 2B, FEO ZBLRFHOX —8 7 X —%FET L7
W, REEREE BE LR - BUSEREEHEGHT 5,

@) 7—4
AWFTE I, R FEEHERIZE The World InputOutput Database[3]1X ¥ . 2014 50> 2 Mt i £ 3
HESFR 43 HE - HiEk, 56 F%*BP%) R\, ¥ —t 7 ¥ =TI B A E - FHH 0 g
{LRFEHEHENE A HEEHT 272012, BINZ B SR o # — 7T 2 B E L v =
AL IRFBEEH EOT — X2 R L7z, 207 —X %, Lot REEEREE AT 5 L0 IE
RS Tn5

4. WFFERR
(1)2014 4F-0> % Ml e 3 o B 2 (O JERE @ 7 5 2 & ao0s
) »/7 %ﬁﬂq L?:..o ;0) & % %ﬁ /1/‘_‘7§& ;d—.a— 0.004

0.003

HZEVaT7 VT AEKIOX S IBELNT, 2Ok ooz N
R KRNV —THIT2 LB LRTE, v |
K 21%7 T AF =G L > T L—7{bEh :
7o A=A LT TAX—BZRLTWE, 7
FGAR—ANIX, TAU I, ITH, AFxva, o0z
TN, A—ARNT VT, TUTHENELT o003
WBH—JF, JTAZ—=BIZIE, aITETT A oo
RISV REDI—r v GEERNE LTS, : :
T AL —A & BD2014ED—NHT2Y GNI D Lo _
BRI L . 75 AKX —A B 31,806 FAATKE M1 227071 ATy I A
L. 75 AX—B136459 KL THYH, 205D
7 T AL — [ OFEJFFKAEIC IR & 72 7205 AL
LI oTe, AL, AFEREE OB M
TLLERERBOEASWVWIC Lo TIREEN DD
FTIERWVWZ & 2R,

Modularity

-0.001

QBT N—T7 O bR BN EIE L RS T2
W2, HEAR— R R LRBHEHEEADA T A
VEEER L (M3BR), 7T AX—A BD
HEN—2 TR bRBHEHEO ST, 22 T TARA—A, H 7T AX—B
1 13.3GT-CO,, 2.3Gt-CO, EHEFt S NTZ, 7 7 A X 2. 7T AZ =0 OfER
Z2—A ODHHEIZZ I AZ—B D 6 % Th D,

I, B, JTAX—A DT R TOEMOYHREN 7 T 2AX—BOZTN LY bE <, K
IZEA. TR, ﬂ&m@%mﬁﬁ#%b<mwt®f%é B, IR EOREN R DN
Thd, 2120, 77 A —IZRTHEOENPRKE S BTN D Z LICERERMLETHD, —
A%k@@%m%%“mfé& 7 7 AZ—=AI1L3.1Gt-COr, 7 7 AZ =BT 4.6t-CO, TH Y |

JIAN—A L B ORKEEOEN, SEHFRBEMAOZEL Y L RENVI LEZRLTNS (K3 &
&)

o



Cluster A in 2014 Cluster B in 2014

@
o

- -
v & . 3

(kt CO,10008])
RN o o
- SN S

- o om e

Endogenous emission intensity
[kt CO/1000$])
&
Endogenous emission intensity

o

&
o
@

o
o

1 - - 25 15 2 28 3 a5
Total final demand (10008) 107 Total final demand (10008) 107

o
o
&

: Agriculture sector (3) : Industry sector (21) :  Electricity, heat and water supply and waste
management services sector (3) : Transport (5) : Service sector (24)
B 3. HEAN— X BRI BHEDOZ DA 74 K
() ML 7 N — 7 ORI b ST HEHAERIEE . BilihL 7 7 XA F — DR AETRE OB
oY, VT GNDENES T T OGEREIL Y T A X —NOREFEE A DY ST ZEMb SR
P EoRE L KT LHIOFEINE O TFIL SN O MEE =,

Q) LDV FAX =B THELNTZ2 DD I N—TFITHONT, ¥—k 7 ¥ =3 %iT-7-, ®
41X, 77 AE—A &7 T AF—B OFEJ B R R L BISERE A BRI R LT O
Thd, ABIVELLY, V7T AHF—A, BT T 70OLRE2EGT 5N EHMER
iz (R1E8R), 22T, SMMAOREIRE - BUSEREIZOWT Y 7 A% —A - BT
AR L2 2 A, SPIC L > CHRBEICENH D Z ENHIIA LTz, bR K& o 72H
PRI, L3 - RO EGDTH D, B2 - RO E@DIEEEN KRE o 2R IRIL, 7 T A X —A DK
WERREN 7 T A X —BICH_IERICREN -T2 ETH D, LEEN- T, EEBMATEEN
HAELE L XICRRICHEXADEENRREIWVEMTHLDT, 77 AKX —A TIIILE - FAEA9)
N A IR BB 2 H 5 Z & T — TR0 TR FE OB 2 HIET 5 Z LS Al E
b,

WIZ, T/KIE - BEFTEWINLE - UBR - AR ENSE (27) 1, 7 7 A X —A & B O OH#HEN 2 &
HIZRE <, FRCHEEBNBREROZEZNREWEM TS, BENRENREWNE NS T L, %47
DB DORALTFE DM, FIRFEERRICTFEE L AL, T > TREARBAEEND Z
LxERT, LER-T, 7 7AX—B TidL, F/KiE - BEFEWILE - LB - 5TEENEE (27) O
YT I F 2= ~wR VA NEITH ZE CTHHBIRICE G TR TEXDEE261D5,

s . £ F—t s Z—HHTORMBOER
p [] ClusterA e Sectors where both power of dispersion
/\ ClusterB and sensitivity of dispersion are greater than 1

o

& Aand B

o

D,J%‘gu
. HE

SBJ 0
gu‘;s%
d

Sensitivity of dispersion

Mining and quarrying(4), Manufacture of coke and refined petroleum
products (10), Manufacture of chemicals and chemical products(11),
Manufacture of other non-metallic mineral products(14), Manufacture of
basic metals(15), Electricity, gas, steam and air conditioning supply(25),
Sewerage; waste collection, treatment and disposal activities; materials
recovery; remediation activities and other waste management services
(27). Land transport and transport via pipelines(28), Water transport(28),
Air transport(30)

Postal and courier activities(32)

o

Fishing and aquaculture(3)

1 Only A
ﬁ Only B

0 5 10 15
Power of dispersion

Sectors where power of dispersion is greater than 1 excluding the above

X 4. FERE L USRS OB X
(F) 77 7NOETFIXEM 2R~

Aand B

Manufacture of paper and paper products(8), Manufacture of rubber and
plastic products(13)

Only A

Fishing and aquaculture(3)

4) WFIEDRS « 5% DEE

ARWFEE, SHBPESEERIRICH S & | AEMIEOHEME» b RS EZ 7 v — 7 b LY

B DOV AR L2, AP T ONTZ 7 T 2 F =S OFERICIIRES R H D ¢ E 2 5
D, TIUTHEBER Y T 22 o T 54TH) ECTHIEL 2D 7 T AXZ —EOKFEDTZHIZ A
TED2TVT 4 AT v 7 AOFMEMNPIEFIT/PHELLIRY 22 < 01TV R TH D, T,
BEINTZI TAZ—DEVLTRHLFVERVEDTIIRWI L E2ERT S, ZOFERKRE LT



%, APEREE & L CHWPESSE R L OMIIMR BTN S ERTh £ 0 208370 < (Hiftk
BATANTI 0B 1 OlEZ L D), HFIZE L TWRholmZ nEZ 6D, Z OB R4
LHHIEE LT, BER Y 220 o rngFond, BEMN 72210 0 ZIXEEEORENE
N7 7 AL —%IEIER L TN 72, BR U73EREERL Y T A2 U o 70 X 5 7eED
FA L7200,

BEHHEIR O A EE 2D 9 2T, ZV—bORMEEHEMEIZEFICEETH D, 5%
X, g Y T A2 ) T RGN T AR =i OIEERG L, APERE LK OISO
FREAEIE OFELNED DIEBIR T N —T 55 T 24T\ E ORI IS W T P EI O w23 &
BECThHD,

<ZE Wik — >

[1] Shi, J. and J. Malik (2000) “Normalized Cuts and Image Segmentation”. [EEE Transactions on
Pattern Analysis and Machine Intelligence, 22, pp.888—905.

[2] Kagawa, K., Suh, S., Kondo, Y. and Nansai, K. (2013) “Identifying environmentally important supply
chain clusters in the automobile industry”. Social Networks, vol. 35, pp. 423—438.

[3] Timmer, M. P., Dietzenbacher, E., Los, B., Stehrer, R. and de Vries, G. J. (2015) "An Illustrated User
Guide to the World Input—Output Database: the Case of Global Automotive Production". Review of
International Economics, 23, pp. 575-605.



17 LCA

2022

Kayoko SHIRONITTA, Shigemi KAGAWA, Yasushi KONDO

The analysis of Carbon dioxide emission structure based on the similarities of economic structure using 10 analysis and
clustering analysis

28th International Input-Output Association Conference

2022




