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Purpose of our research

e Economic Globalization
e Production process is NOT independent
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Purpose of the research

®\Who is the real CO2 Emitter?
1. Fossil energy production criterion

2. Fossil energy consumption criterion
( =final goods production criterion)

3. Final goods consumption criterion
@ Current major criterion
® Fossil energy consumption
—>disadvantage for developing countries
® Developed countries have no responsibility?
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Direct environmental load

® Direct environmental load (goods prod. criterion

eDEL=X (Output X Energy coefficient)

eDCL=% (Output X Energy coefficient X
Carbon coefficient)

Intermediate Demand (A) Final Demand (F) Export (L) |
NN I T N 0 R R ) R I -
EESEEREEEIIEEEEERNERIEEEL
EEES5F 02 RS0 F T 0 SEsE 558 S

codgq (Al) (AM)(AP) (AS) (AT) (AC) (AN) (AK) (AJ) (AU)| (FI) (FM) (FP) (FS) (FT) (FC) (FN) (FK) (FJ) (FU)|(LH)|(LO)|(LW)|(Q
Indonesia (A|) AII AIM AIP AIS A\T AIC AIN AIK A\J AIU F” FIM FIP FIS FIT FIC FIN FIK FIJ FIU LIH LIO LIW Q
Malaysia (AM AMI AMM AMP AMS AMT AMC AMN AMK AMJ AMU FMI FMM FMP FMS FMT FMC FMN FMK FMJ FMU LMH LMO LMW Q
Philippines (AP) AP' APM APP APS APT APC APN APK APJ APU| CPI EPM PP EPS CPT £PC PN EPK ZPJ £PU|) PH|) PO|) PW Q
Singapore (AS ASI ASM ASP ASS AST ASC ASN ASK ASJ ASU FSI FSM FSP FSS FST FSC FSN FSK FSJ FSU LSH LSO LSW Q
Thailand (AT AT\ ATM ATP ATS ATT ATC ATN ATK ATJ ATU FTI FTM FTP FTS FTT FTC FTN FTK FTJ FTU LTH LTO LTW Q
China (AC AC\ ACM ACP ACS ACT ACC ACN ACK ACJ ACU FCI FCM FCP FCS FCT FCC FCN FCK FCJ FCU LCH LCO LCW Q
Taiwan (AN AN\ ANM ANP ANS ANT ANC ANN ANK ANJ ANU FNI FNM FNP FNS FNT FNC FNN FNK FNJ FNU LNH LNO LNW Q
Korea (AK AKI AKM AKP AKS AKT AKC AKN AKK AKJ AKU FKI FKM FKP FKS FKT FKC FKN FKK FKJ FKU LKH LKO LKW Q
Japan (A.]) AJI AJM AJP AJS AJT AJC AJN AJK AJJ AJU FJI FJM FJP FJS FJT FJC FJN FJK FJJ FJU LJH LJO LJW Q
U.S.A. (AU AU\ AUM AUP AUS AUT AUC AUN AUK AUJ AUU FUI FUM FUP FUS FUT FUC FUN FUK FUJ FUU LUH LUO LUW Q
Freight and Insurance(BF) BA' BABA” BAS BA' BA°BA"BA BA’ BA"Y BF' BF" BF® BF® BF' BF® BF" BF* BF’ BF"
Import from Hong KOT(CH AH\ AHM AHP AHS AHT AHC AHN AHK AHJ AHU FHI FHM FHP FHS FHT FHC FHN FHK FHJ FHU
Impor‘f from EU (CO AOI AOM AOP AOS AOT AOC AON AOK AOJ AOU FOI FOM FOP FOS FOT FOC FON FOK FOJ FOU
Import from the R.O.\(CW AWI AWMAWP AWS AWTAWCAWN AWK AWJ AWU FWI FWM FWP FWS FWT FWC FWN FWK FWJ FWU
232?;:;@'?;);;; (OT| DA DAYDAPDASDATDACDANDAY DA’ DAY DF' DFY DF® DFS DFT DFCDF" DF¥ DF’ DFY
Value Added (02 VRV RV Ve R VAR VERR VAR VAR VeV
Total Inputs xxy x' xM xP x5 xT x¢ xV x¢ x? xV
— v~ - 4 T TSN AW Sl d 7 ] e T

m Im Im [T

dl

d2

d3

d4

20011/11/ 17/




Indirect environmental load

(fina

® Direct and indirect environmental load
goods consumption criterion)

e DEL=X (Induced Output X Energy coefficient)
e DCL=X (Induced Output X Energy coefficient X
Carbon coefficient)
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Energy & CO2 trade matrix

® Environmental load matrix

e Amount of environmental load
From which country To which country

e CO2 from fossil energy consumption
e Consumption of “Coal+ Petroleum+ Natural gas”

e CO2 emissions from manufacturing process
like cement industry are not considered

e Other GHG like NH4, N20O, NF6, or HFC are not
considered
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Energy & CO2 trade matrix

®Columns: regions that generated final demand
®Rows: the regions that consumed energy
D —®@: “Trade Balance” for Energy or CO2 emission

S

@ Malaysia’s energy
consumption induced by
Philippine’s final demand

In Ma Ph
Indonesia 21.0 0.1 0.1
Malaysia 0.0 6.3 @ 0.1M
Philippines 00 ® 0.1 6.7

\

Interdependency of Environmental Load

@ Philippine’s energy
consumption induced by
Malaysia’s final demand




N

Fossil fuel and CO2 emission

Ton/TOE CO2 Carbon
Coal 4.018 1.096
Petroleum 3.313 0.903
Natural Gas 2.317 0.632

® CO2 Emissions

eEnergy consumption X CO2 coefficient

Interdependency of Environmental Load
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Embodied Energy Transaction in 1985

(Unit: million TOE)

In Ma Ph Si Th Ch Ta Ko | JPN | USA | ROW | Total
Indonesia 210 0.1 0.3 0.2 0.0 0.1 0.0 0.1 1.2 0.8 1.3 25.0
Malaysia 00 6.3 013 0.3 0.1 0.1 0.0 0.1 0.4 1.3 2.7 11.5
Philippines 0.0 01 6.7 0.0 0.0 0.00 0.0 0.0 0.3 0.7 1.0 8.9
Singapore 0.2 0.3 00 22 01 00 0.0 0.0 0.4 0.5 3.8 7.6
Thailand 00 0.1 00 00 11.2 0.1 0.0 0.0 0.3 0.4 2.6 14.7
China 0.4 0.5 04 11 0.5 367.6 0.1 0.1 7.1 6.2 27.3 4112
Taiwan 0.1 0.1 00 0.1 01 03 121 0.1 0.9 4.9 4.0 22.8
Korea 0.1 0.1 0.1 0.1 0.1 00 0.1 223 1.3 3.6 7.0 34.6
Japan 0.8 0.5 0.1 0.5 0.6 40 0.8 1.4 241.4 16.1 25.0f 291.2
USA 08 0.7 03 0.7 04 23 1.29 2.1 9.4 1,343.9 104.1 1,466.1
Total 23.4 8.7 7.7, 5.3 13.0 374.6f 14.4 26.2 262.7| 1,378.5 178.9 2,293.5
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Embodied Energy Transaction in 2000

(Unit: million TOE)

™

In Ma Ph Si Th Ch Ta Ko [Japan| USA |ROW | Total
Indonesia 61.5 0.8 0.4/ 0.7 0.7 1.77 0.9 1.4 5.3 6.5 17.8 97.7
Malaysia 0.4 17.4 04 1.6 0.6 1.6 0.8 0.7 3.9 7.7 16.7 51.8
Philippines 0.0 01 140 00 012 0.2 0.2 0.2 1.0 2.3 3.7 21.9
Singapore 0.2 0.5 0.3 6.1 0.3 0.8 0.4 0.3 0.7 1.6, 10.7 21.8
Thailand 0.2 04 0.2 04 335 0.8 04 0.3 2.5 4.0 135 56.1
China 1.2l 1.3 0.5 14 1.6 650.9 2.6 5.2 27.6 52.4 105.1] 849.7
Taiwan 0.2 0.3 0.2 02 04 4.00 40.5 0.4 2.3 5.7 16.0 70.3
Korea 0.6/ 0.4 04 03 04 56 1.1 103.0 5.3 83 30.00 155.3
Japan 0.4 0.6 0.2 0.6 0.7 24, 1.5 1.4 2747 10.00 20.6f 313.1
USA 0.6 0.9 0.5 09 0.9 4.1 3.2 3.8 13.4] 1,658.6 161.7| 1,848.6
Total 65.3] 22.6f 17.1 12.20 39.20 672.2 51.6 116.6/ 336.8 1,757.0 395.8 3,486.4

@ Interdependency of Environmental Load
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Embodied CO2 Transaction in 1985

(Unit: million Ton)

In Ma Ph Si Th Ch Ta Ko JPN | USA | ROW | Total
Indonesia 64.9 0.2 0.2 0.6 0.1 0.4 0.1 0.2 3.5 2.4 3.9 764
Malaysia 0.1 20.0 0.3 1.0 0.2 0.2 0.1 0.3 14 4.1 8.2 359
Philippines 0.0 0.3 229 0.1 0.1 0.1 0.1 0.1 1.0 2.4 3.5 30.6
Singapore 0.6 1.0 0.0 7.3 0.5 0.1 0.1 0.1 1.3 1.8 125 253
Thailand 0.0 0.2 0.0 0.1 357 0.2 0.1 0.1 0.8 1.3 8.6/ 47.2
China 1.7 2.0 1.5 4.1 1.8/1,403.0 0.2 0.3 27.00 23.6 104.01,569.2
Taiwan 0.4 0.3 0.1 0.4 0.3 1.20 423 0.4 3.1 1721 14.0 79.6
Korea 0.4 0.3 0.2 0.3 0.2 0.1 0.2 78.2 4.5 13.00 24.8 122.1
Japan 2.7 1.6 0.3 1.7 20 141 2.7 49 810.9 55.60 85.9 9825
USA 2.5 2.2 0.9 2.3 1.2 7.5 4.2 6.7 30.6/4,427.6) 332.34,818.0
Total 73.3 28.21 26.4 179 42.1]1,426.9 50.00 91.3 884.04,548.9 597.7/7,786.8
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Embodied CO2 Transaction in 2000

(Unit: million Ton)

™

@

In Ma Ph Si Th Ch Ta Ko JPN | USA | ROW | Total
Indonesia 184.1 2.3 1.2 2.1 2.0 5.0 2.8 3.9 159 194 529 291.6
Malaysia 1.1 46.8 1.1 4.6 1.8 4.5 2.3 2.1 11.4 22.5 48.00 146.2
Philippines 0.1 0.3 49.1 0.2 0.3 0.8 0.5 0.5 3.4 8.0 129 76.0
Singapore 0.5 1.8 1.1 19.7 1.0 2.5 1.2 0.9 2.4 5.1 35.0 71.2
Thailand 0.7 1.2 0.5 1.2 103.7 2.5 1.2 0.9 7.8 12.6f 42.0 174.3
China 4.6 4.8 1.9 5.3 6.2/2,466.4 9.9 195 104.3 198.5 399.4 3,220.8
Taiwan 0.8 1.1 0.6 0.6 1.3 1420 143.0 15 8.3 20.1 56.20 247.7
Korea 1.9 1.2 1.3 1.0 1.3 195 4.0 356.20 18.3 28.7] 103.3 536.8
Japan 1.3 2.1 0.8 1.9 2.4 8.4 5.1 49 919.1 34.1] 70.4] 1,050.6
USA 1.9 2.8 1.6 2.9 3.0 13.1 104 12.00 43.05,448.3] 518.5 6,057.5
Total 197.1] 64.5 59.21 39.5 122.92,537.00 180.3 402.6/1,133.8/5,797.2/1,338.7| 11,872.8
Interdependency of Environmental Load 20011/11/17
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Energy and CO2 Trade Balance

e Total Energy Consumption & CO2 emission
e TOP 3: USA, China, and Japan
e China’s growth is prominent

e Japan and USA

¢ 1985: goods producer and goods consumer
= EC and CO2 for other countries
& Inducing other countries EC and CO2

¢ 2000: mainly goods consumer
Inducing other countries EC and CO2

Interdependency of Environmental Load 20011/11/17

/




e

8

Energy and CO2 Trade Balance

e China
01985 : 10.6% of EE Is for foreign demand

¢2000: “Factory in the Word”
23.4% of EE Is for foreign demand

¢(2000: Japan: 12.2%, USA: 10.3%)

® Korea

¢1985: mainly to USA
35.5% of EE is for foreign demand

¢2000: to USA, China and Japan
33.6% of EE Is for foreign demand

Interdependency of Environmental Load 20011/11/17
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Land & Water Trade Balance

e Land & Water
eonly for agriculture and livestock industry

e Land

1985, 2000
e \\Vater

2000

Interdependency of Environmental Load 20011/11/17
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a I
Embodied Land Transaction in 1985

(Unit: 1000 ha)

In Ma Ph Si Th Ch Ta Ko | JPN | USA |ROW/ | Total
Indonesia 35,876 44 20 43 15 134 35 71 631 995 1,814 39,679
Malaysia 24 3,758 18§ 112 23 75 46/ 209 859 322, 519 5,963
Philippines 2 7 9,610 9 4 24 13 22 440 415 363 10,910
Singapore 0 0 0 3 0 0 0 0 0 1 1 5
Thailand 36| 558 111 133/14,675 221 98| 213 856 937 2,840 20,577
China 765 487 165 484 238456,375 22 36| 9,077 3,52224,726| 495,897
Taiwan 8 33 9 36 5 7 7,127 411 900 368 343 8,877
Korea 0 1 2 1 0 0 1 2,030 76 34 73 2,220
Japan 2 2 3 2 2 9 5 6 5,694 78 76 5,879
USA 434, 182 134 152 191] 1,815 1,929 2,270 14,154365,84644,289 431,399
Total 37,147 5,072 9,973  974/15,154/458,661 9,277 4,899 32,687\372,519/75,042/1,021,405
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Embodied Land Transaction in 2000

(Unit: 1000 ha)

@ Interdependency of Environmental Load

In Ma Ph Si Th Ch Ta Ko | JPN | USA | ROW | Total
Indonesia 37,209] 198 55 107} 105 389 167 212 1,348 1,684 3,302 44,777
Malaysia 62| 3,426 48/ 342 66 285 132 124 756 571 2,078 7,890
Philippines 10 11} 10,695 7 8 58 15 71 510 335 431 12,150
Singapore 0 0 o) 1 0 0 0 0 0 o) o) 0
Thailand 160, 215 o1 89(12,390 202 197 137 1,312 1,345 3,947 20,045
China 692 643 245 369  459495,997 437 2,900/13,525 9,054 24,337| 548,658
Taiwan 5 12 5 9 14 49 7,712 200 291 127, 272 8,515
Korea 1 1 1 1 1 9 3 1,812 64 17 63 1,973
Japan 1 2 1 2 2 7 6 8| 5,137 29 64 5,258
USA 621 236 397 170, 532 2,278 2,964 2,243 15,811345,063 44,084 414,398
Total 38,761 4,743 11,498 1,95/13,5761499,275/11,632 7,527|38,753[358,226|78,578/1,063,665
2008Y/12/10

/




e

Embodied Water Transaction in 2000

(Unit: billion ton)

@ Interdependency of Environmental Load

In Ma Ph Si Th Ch Ta Ko JPN | USA | ROW | Total
Indonesia 628 3 1 2 2 7 3 4 23 28 56 756
Malaysia 0 24 0 2 0 2 1 1 5 4 15 56
Philippines 0 0 186 0 0 1 0 1 9 6 7 211
Singapore 0 0 0 0 0 0 0 0 0 0 0 0
Thailand 7 9 2 4 511 8 8 6 54 56/ 163 827
China 5 5 2 3 4, 3,859 3 23| 105 70 189 4,268
Taiwan 0 0 0 0 0 1 118 0 4 2 4 130
Korea 0 0 0 0 0 0 0 82 3 1 3 89
Japan 0 0 0 0 0 1 1 1 540 3 7 552
USA 3 1 2 1 3 11 14 11 75 1,647, 210, 1,977
Total 644 43 193 120 520, 3,890, 148 128 819 1,817, 654 8,868
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Land Trade Balance

e Total land usage:

eChina and USA are prominently large

e USA is a land exporter

eInduced mainly by Japan, China, Korea and

Talwan

e China Is another land exporter
eInduced mainly by Japan, USA and Korea
e Japan & Korea are land importers

eJapan: use 7.4 times
eKorea: use 3.8 times

Interdependency of Environmental Load
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Water Trade Balance

e China
e Total Consumption is extremely large
eEXxport to USA, Japan and Korea
e Japan: huge water importer
eMainly from China, USA, Thailand and
Indonesia
eUse 1.5 times larger
e Korea
eMainly from China
eUse 1.4 times larger

Interdependency of Environmental Load
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Challenges

® Renew the data
2005 10 table will be published
e \Water
e\\Vater demand for manufacturing

® TFA / EPA & environmental load

olf trades should increase, how trade of CO2,

land and water will change.

Interdependency of Environmental Load
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