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Structural Changes in Value-added Trade and CO, Trade:
An Application of International Input-Output Analysis
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Abstract

The CO; balances of the developed regions of North America, Europe, and Japan are in deficit, and the
deficit widened from 2020 to 2022. On the other hand, China and India's CO, balances are in surplus,
and the surplus expanded over the same period. In other words, developed countries are offloading CO,
emissions to developing countries by importing goods from overseas. The European Union has decided
to introduce a “carbon border adjustment mechanism”' that imposes tariffs on imports from countries
with lax environmental regulations, but the problem is that the tax revenue goes to the European Union,
the importer. Regarding the method of imposing the carbon tax, some believe that the carbon tax should
be collected in an internationally managed international fund and used for global warming prevention
and adaptation measures in developing countries. Ideally, a carbon tax system that not only contributes
to preventing global warming but also helps narrow the gap between developed and developing countries

is required.
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AN iE 55 5 D 2RAE, AR o AR B/ S R Z DA,
H A -622 122 11 38 4 64

I 112 10,602 84 546 507 634

AR 8 37 1,543 64 70 155

B[S -6 217 47 7,891 248 342

R 16 410 120 229 5,973 700

Z DM 166 621 173 402 726 9,213

7a— VR ER AR aE AR B /S R Z D
BN 5,319 69 5 224 135 174

H 56 1,336 3 130 99 83

AR 4 3 511 19 23 21

bk 136 54 7 14,293 318 301

R 112 86 23 520 10,087 461

Z DA 182 112 19 391 381 5,691

i (] Rl R B R AA H AR bk K Z D
HA -5,733 -74 -5 242 -146 -188

H 354 8,439 22 818 622 524

AR 10 7 1,140 42 51 47

B9/ S -57 23 3 -6,027 -134 -127

el -38 29 -8 -177 3,432 -157

Z DA 122 75 13 261 254 3,799
R | AR | o | e |k | ma | zow
2N -209 127 11 21 14 77

I -298 828 59 -402 213 27

AR -6 27 -108 3 -3 87

Bl %/ S -85 186 43 -376 64 168

R -58 353 105 -114 -681 396

Z DA, -138 433 142 250 91 278

HFT : Eora 7 — ¥ — A% Jefl B35 VERR

4.2. CO, BEZNZEIL

B3 #1E 2020 4ELE 2022 FED CO, S a2 RLTIEHLOTHD, MIMIERE 5 oFR LRI, il
(X E T hHY . RIATEAE /MK THD, 53 RELTH IR T LR ME / Hilk i
Hh~D CO, DI AN DD BTN FeTe LKA E / I ORI HD CO, D NFED DD,
SHAERIIEEHEDTZDO CO, i Th D, 1THRFMNBIIGEIZZAELLIKEAED CO, BH D
W DGHND, COy B G DI &4 bmDFNT R LT,
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3R 2020 F& 2022 FD CO, B 5

HAA7 : 1000 t-CO,

BN Gy AR B/ S R Z DAt At I

SN 1,124 15 1 47 29 37 1,252 -327
a2 118 2,823 7 274 208 175 3,606 582
AR 7 5 888 33 40 36 1,010 74
ek 63 25 3 6,587 147 139 6,963 -622
RN 46 36 9 215 4,175 191 4,672 -627
Z DA, 220 121 27 429 701 7,547 9,045 920
Bl 1,579 3,025 936 7,586 5,299 8,125 | 26,549 0
EFN H AR B[S R Z DA, &l IN3Z

HAR 843 42 3 33 26 48 995 268
i 130 9,669 72 537 485 580 | 11,472 1,040
AR 16 57 2,831 115 128 249 3,397 299
ek 19 51 10 3,711 97 112 4,000 | -1,055
YN 23 105 30 140 3,044 233 3,575 | -1,081
Z DA, 232 509 150 520 875 | 10,327 | 12,615 1,065
Al 1,264 | 10,433 3,097 5,055 4,656 | 11,550 | 36,054 0

HAT : Eora 7 — &~ — 2% LI 2 35 VERK

FI3RIL2 DOEH KDDL, 1l BITSEHEEER EECTOXMFRY7Z CO, B B I E TH D,
AR, AEK BRINO e TIE CO, TR FTHY, 2020 7225 2022 FITHT TR, BRI
TIEZORFIEPIER LTz, KEFHZHERCA RO CO, IEIFEFTHY, 2020 2>5 2022 4E12)>
FCEDORFEIIILR LT, DEVESEIX =X — 214 E M & B E CIEAEEE TSl
ATHIET CO, HEH AR LENCE DV S TNDI LI D, FLTEDOREITREMICILRL
TWDHDThD, 2 mBHIE, CO FEHDOZE LD bR R THD, # 3 ROLHNE 2 51 HN
CO, DHEHETHDD3, 2020 705 2022 AT THA, Ak, BRINO SedEHE Tk CO, OHEH
FERFALTOD0, BGHTHERAL RO COp HEHITIERL TnD, ZHUZiX, & EE R O
BN RKEER LR EETIE =RV X —NE 5L O VKOO R DN BHDHN, 18 LEH
NEEE O OEEEZFRDOL CODIEESBHRL TWHDHDTHAD,

WIZ, ZOMOEIZ 7 by =T Ed AL T, Za— UVl E R, @ ERE R, @
ANET 7Y =7 a SR O 3 BRI 2,

B4 ROE 1 72y 7% 2000 ~ 2022 -0 CO, B 5 DEATHD, FeE kN 36 JOVEME Hisk
D COy BB DIN~AFT A THD (P LTNWD), MBS S D2 TIEsFLbR LT
WIRWZEEZBE T DL, DK Eb e ER OB | TIEAIMEEE 5 &2 2T bEiviz Co, DE
BIT TV T LTI RN oD, T EE o CO, HEH Bl THML CTkY,
HHFEEE [ARBHRIEHRR ) DSROZL TV DI TH D,

B4 ROE 2 7Ty rDO7a— VR ERIT, AU ALK LTS G OB TFTHDLD
T T RCOEFTNT TALI 2D, ZOBFEFEELLC i E O IMEE AL E S A E DT 7> —
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43K 2000 ~ 2022 FD CO, BHZNZEL

HA7 : 1000 t-CO,
AN iE 55 5 D 2RAE, AR Gy AR bk PR Z DA,
H A -281 28 2 -15 2 11
P 11 6,845 65 263 277 405
AR 9 52 1,943 82 88 213
B/ S -43 26 7 2,876 -50 26
RN 24 69 21 -76 -1,130 42
Z D 13 388 124 91 174 2,780
7a— VR BN A A i AR bk RN stk
A 402 5 0 17 10 13
r 42 1,011 3 98 75 63
AR 3 2 318 12 14 13
Ak 22 9 1 2,358 52 50
RN 17 13 3 77 1,495 68
Z DA 79 43 10 154 251 2,702
i R R B R AA P E AR B[S RN Z D
HAR -633 -8 -1 27 -16 21
HE 216 5,147 13 499 380 320
AR 15 11 1,781 66 79 73
B[P/ S -49 -20 3 -5,161 -115 -109
K 28 21 -6 -128 2,475 -113
Z DA, 8 4 1 16 26 276
o | AR | mE | ek | k| m | zow
H AR -50 30 3 -5 3 19
o 247 687 49 334 -177 22
AR 9 39 -157 4 -5 127
B /S -17 36 8 73 12 33
R -13 78 23 25 -150 87
Z DA, -74 341 113 -78 -103 -198

HFT : Eora 7 —#_X— A% JLf 154 VERK

Trar NEDINTE LT E RDHZ L85, & 3 7 ay 7o ERE ER TIE, BA, K,
N D S MR DITIZ AT~ A F A THD, DFD, THHOE / Hillod CO, HrHIEE D HEI %
LCH R T OBALLL T Th o, KAz HERAL RO EEO CO, PEHIZE o Hkiz LT
PO ELEBL TN, BHICHREICOWTIE, EOEICHL THIRD TAEAF ThH5,
Btk |28 4 Ty OMART 7Y —7 2 a BRTHDHY, ZOBFN G HIE LA E O3
BIRERLTIY, TR THH LT HIE O IR E 5RO b A T~ O O s 2R3
KRENZLETT, HADHERDLATeAFATHLN, JAUTEME - HIE» S5O HA~D
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CO, DI A S E O Il EMAE LS/ hSNWZEAdFEDL, AAROT 7Y —F o ar DK FaR
LCW5, HARDMIZY, dLKREEINDFIG < AT AL,

5. #&im

AFITE R (2024) E—HOBFETHY  Z ORI L T5, DivbiLOE B B,
R RO RVF—HEETHY CO, FiHETHLHET, HA MR —OF LK
FOELV T —OEBR BB FLAERTHE, TNOIZEBEAZ M IMEEREE CO, BHI12ED
FOR B E B2 DD EHRIT AL THD, AT ORIEFEEL T, ITFEOREDTa— UL —
vasiffo T, AEBEFEFRENEDOIITHELELIENEMBILT., KRRARRELIZDIX
2000 ~ 2022 FETHD,

FIMIAE B 25 (2 BIL CTid, 2000 AR HER 23 HE— O FR T Ll T b S o A I fiE oD F 5~
ZGlEZZTTNEDY, 2020 FFITIFRRMN « AARGRFALL . SElEEICRTFRETTH2L1072o7,
Fo. B/ RS LA A RO IR R E e =030 . IR P o R O ImfE S
DILRITHKI 2.3 5 ThH o722, FET K105, AT 5.5 5L TRERETF THLHI LI
SLT, AT L7 A5, BRI T L9 A%, BHAIE 0.9 5L FHMERICITEL TV, [EFRE S LT
E)DIREGTIROT, T/ OAEPEOE LD EEREDIER EEAB-> TWDHIENERINZ, CO, ¥
B TH, dek, BRI, B AROSE#ERIE T CO, NI ARFTHY, 2020 75 2022 4 12)>
FCEDORFENIERT DT, PERAVRD CO, WHKIZRFTTHY, ZD BT TIER L=,
DEV IR E LT/ H WSO AT HZET CO, HEZ R EEICERDISHETNDHI LIRS,
ZLTCEOREIZIERL DO THD, LB, CO, JEHREZ Aok, eIk CliiEi b L s
2, HERCAVRD CO, BEH TR L TS,

EC, AMIBARE LT AEFERCHEF ORFIFE, TGS 2 STICEEE = HOATES
IRFIEENEBE 52 520355, AFEREIIINBRRFEOMMFTHL, THNLOPEH AT
FDRGIGID T DI BB B T E RN D LW ARG DD D5 6. ZOWEEENT D7z
DITIE T CTOAFEBZHNEE IE 725720, T L CREIGLIAR DN TF VT —
GRM#A) 2T 2ET, AERBLZHIBSELZLNTES, ZNEINBE HOWNELEV), HiL
TS 2 ER IEXIR DT L H 2 b B 2 Hib,

CO, BEHB HIBRER BRI &> TUIAMIBARRFE TH D, CO, BEHITIERI LS X DAL TEIA, FidHh
ERIERE L LV O P EZ S XL TG, F<TELRIREL T, CO, HEHITT DD T LT 1 —3f
LT F—HEEMZHEVHIRIZARTHA, LnLendb, ECRIZISICE / OAFEE
HoTndik EENCT VR, A ERE O CO, HEHIZEBLT D b IX i BLOE AN IZIXEE ThH D,
RN LA 1 2023 4F 4 A IS, BREEBLHI OFR W E 2D OB A G I BIRL A 7R3 1R 3 E BT g HE ) (1E
BEIRFEDL) OEAZRAEPRELZ 2, 10 A5 EU ~gH 350213850 CO, JEHE DAL A

12 B2

IR EBTRERE OOV, HAE D IEEEEHE (2023) 1ZFELLVY,
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THEOTHAL, 2026 FLUIEOARIEE AZITEBRICHRBIND, ZOHIET EU 8o~ R F T H
ZRHIEL D720 LV) RFEA G313 DDTEN . ZOW AT E TH LRI E S DIXA L7125,

Lo, ZORINES OB AL, SedEEITE EEIC CO, JEH AR RDIL THhoTnAIE
EIRNIZFIEEWZIWEAI D, TR (1995) 1% [HBIRRERL) EFRFIXN D E B R R A 4R
BTz, RABLOBRITYZEORFE N HFIL TROBNDRETHLZELENLEDLA RN DD,
MEBIRERSERL OBUE, ERREHEINE TRREEREBREES) ITEDLIL, & EEORE
BB 15t RSO I IR DT DI dID, ZOmH TRFBEBTHEE ) EREERD R THD,
SeiEE (B OAE) 2 Co, iR EE (B0 E) ICFERDVSETHDHELE, &k
FEHANC DO A A HETRONDHI XM THAD, RIS THFIRFER] 28 ATHICLTH, MoB
B e IR SN A EBEE 5 O A E MR e T 5 G R ORMNRH L3, IREALH IEICE IR T 2
7T St E b EEE OB ED R IEICE R CEDPLHE OE AR D HND,

HEE

AR B R R EIZEAT (2022 EENFZE 7 =2 h) LN ISPS Bl 2258 2 i B 4
(20K12291, 21H04941) DITHRAZIFTFFERRD—HTH D,

S Xk

FYELIL (1995) THIERIRELORFE L, AR EIS,

R (2019) [7e—rb « NJa—F=—0 =31 « BALRE~OERI U — ] B ARG ET R A,

TAH k=X)L - JERE R (2011) [T 27 OE 5 L E B EESE — € /O - 505 TiifE ]
DEGy~—1 7T REWET,

EFE - BEEMER (2024) [HEOBRFZ LIS CO, HE NI B2 2 5088 — [F B PE 238 B 43 AT D)
M —1 TRFEIZERTATER] (Zmelbi R 4. 68-79,

FFTELF (2019) [ 7 hor =T HTICiDY —~ i vay VRitk DEERH L — RIEEN 7 7T W RA X GREL
T—J [HulsemrgE] 30, 47-60,

B9 - LA - BEARTE (2011) T =EIRICISTDHIBARARE D FHESHT : 7 b =7 RIRT 7 m—F
gy HIEE 220 57, 126-149,

SRS (2022) [7 o7 ERRESEE R — S RHEGH L EBRAEE R N — 2 W ~OIsH — 1 727 kgt
JEAT,

RPBEKERHR (2010) [PEXERI DT NN T 7] R BEHTHR L,

EATIG - 5w (2014) TEERPEESEEBI AT « BlasLIS ] 77 R prIERT,

HAHE S REER (2023) TEU ORZESTFEAD =X L (CBAM) (IZHA5].
<https://www.jetro.go.jp/biz/areareports/special/2023/0801/a48cfe7206a68970.html>

FEIINESE (1999) [7m— Vi OS] AISCH:,

PR SOt - INE L (1998) TEIEALORER 94T — Z[EFE RO E B ESE R — ] SR EE,

BT = H =T B ARE— Sl =T ALYz =<7yl (2013) [Eora 2 HUs [ pE 3558 BE 2 | |
TAALCA 23] 9 (2). 97-100,

Jones L, Demirkaya M, and Bethmann E (2019), “Global Value Chain Analysis: Concepts and Approaches,”

Journal of International Commerce and Economics, April, 1-29.
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<https://www.usitc.gov/publications/332/journals/concepts_approaches_in_gvc research final april 18.pdf>
Lenzen M, Kanemoto K, Moran D, and Geschke A (2012), “Mapping the structure of the world economy,”
Environmental Science & Technology, 46 (15), 8374-838]1.
<http://doi.org/10.1021/es300171x>
Lenzen M, Moran D, Kanemoto K, Geschke A, (2013), “Building Eora: A Global Multi-regional Input-Output
Database at High Country and Sector Resolution,” Economic Systems Research. 25 (1), 20-49. <http://doi.
org/10.1080/09535314.2013.769938>

Web -1~

TYUTRREMIZEET EEERAR S T — R A
< https://www.ide.go.jp/Tapanese/Data/lo.html > (2023 4 9 H 30 H &)

TR PE AR ERPE R E R A U o — R YA
<https://www.meti.go.jp/statistics/tyo/kokusio/result-2.html > (2023 459 H 30 AR&)

Eora Database <https://worldmrio.com/> (2023 4F 9 A 30 HFH'%)

Groningen Growth and Development Centre, World Input-Output Database (WIOD)
<https://www.rug.nl/ggdc/valuechain/wiod/wiod-2016-release> (2023 49 H 30 ARI'E)

Modern Airliners <https://www.modernairliners.com/> (2023 49 H 30 H[H'&)

OECD Inter-Country Input-Output (ICIO) Tables
<https://www.oecd.org/sti/ind/inter-country-input-output-tables.htm> (2023 4 9 7 30 HF'%)

TR1 EXDEHRER

oy A 14 PEZE WA HITPESE
1| EMOKREZE Agriculture, Fishing
2 |8 Mining and Quarrying
3 T Food & Beverages, Textiles and We?ring Apparel,
Wood and Paper, Other Manufacturing
4 b1z Petroleum, Chemical and Non-Metallic Mineral Products
5 |@ELT¥ Metal Products
6 | RPN Electrical and Machinery
7| R EEAR Transport Equipment
8 |UPAoL Recycling
9 |fEJ - HA-KIE Electricity, Gas and Water
10 | &tex Construction
11| PreTEdi - E8 Maintenance and Repair
12 | PEZE - 7L - 3R Wholesale Trade, Retail Trade, Hotels and Restaurants
13 |k - @fE Transport, Post and Telecommunications
14 | <ft Financial Intermediation and Business Activities
15 | 8%« #F Public Administration, Education, Health and Other Services
16 |ZOfh Others

HFT : Bora 7 —#_X—2%&H LI EEHVERK
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fT3& 2 B/ Mo EHeR

BE R DE / Hik

FARIOE / Hulsg

H A

Japan

e

China, Hong Kong, Macao SAR

AR

India

AW N =

ZOMBET T

North Korea, Mongolia, South Korea, Taiwan

HWRETYT

Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar,
Papua New Guinea, Philippines, Singapore, Thailand, Viet Nam

M7TYT

Afghanistan, Bangladesh, Bhutan, Fiji, Maldives, Nepal, Pakistan, Sri Lanka

Jek

Canada, Mexico, USA

TET=7

Australia, French Polynesia, New Caledonia, New Zealand, Samoa,
Seychelles, Vanuatu

R

Albania, Andorra, Austria, Belgium, Bosnia and Herzegovina, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Greenland, Hungary, Iceland, Ireland, Italy, Latvia,
Liechtenstein, Lithuania, Luxembourg, Malta, Monaco, Montenegro,
Netherlands, Norway, Poland, Portugal, Romania, San Marino, Serbia,
Slovakia, Slovenia, Spain, Sweden, Switzerland, TFYR Macedonia, UK

10

R

Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Gaza Strip, Oman, Qatar,
Saudi Arabia, Syria, Turkey, UAE, Yemen

11

SRR S

Antigua, Argentina, Aruba, Bahamas, Barbados, Belize, Bermuda, Bolivia,
Brazil, British Virgin Islands, Chile, Colombia, Costa Rica, Cuba, Dominican,
Republic, Ecuador, El Salvador, Guatemala, Guyana, Haiti, Honduras, Jamaica,
Netherlands Antilles, Nicaragua, Panama, Paraguay, Peru, Suriname,

Trinidad and Tobago, Uruguay, Venezuela

12

A

Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova,
Russia, Tajikistan, Turkmenistan, Former USSR, Ukraine, Uzbekistan

13

7797

Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon,

Cape Verde, Cayman Islands, Central African Republic, Chad, Congo,

Cote d’ Ivoire, DR Congo, Djibouti, Egypt, Eritrea, Ethiopia, Gabon, Gambia,
Ghana, Guinea, Kenya, Lesotho, Liberia, Libya, Madagascar, Malawi, Mali,
Mauritania, Mauritius, Morocco, Mozambique, Namibia, Niger, Nigeria, Rwanda
Sao Tome and Principe, Senegal, Sierra Leone, Somalia, South Africa,

South Sudan, Sudan, Swaziland, Togo, Tunisia, Uganda, Tanzania, Zambia,
Zimbabwe, ROW

AT

: Eora 7 — X _—A%H LICEEVER




