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|. Background



. |) Value of bilateral trade between
China and Japan/USA/EU
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( Source: GTAP8.0 database, 2012)



2) Carbon emission of China/Japan/USA/EU
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(Source: IEA, CO, emissions from fuel combustion highlights, 2012)



3) Production-based emission and
Consumption-based emission

® According to the production-based accounting
principle, the CO, emissions from production for
domestic consumption and exports are all included.

® This accounting method leads to the increasing of
total CO, emissions of one country when its
exports keeps increasing, whereas other highly
iImport-dependent countries decrease its total CO,
emissions by avoiding the domestic production.

® |t is meaningful to take production-based and
consumption-based CO, emissions into account at
the same time.



2. Methodology



|) Aggregation by regions in GTAP 8

No. Region Countries (or regions) contained in this region
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2) Aggregation by industries in GTAP 8

Aggregate
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2) Aggregation by industries in GTAP 8
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Industry Industries contained in this aggregate industry
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3) Build the global multi-regional

input-output table
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4) Calculate the production-based and
consumption-based CO, emissions

/ZE:YAKN
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Production-based CO, emissions: Cp - E(I N A)
d’ :(YAr yBro ... YEr)T

Consumption-based CO, emissions: ~ Cj =E(1 —A) d"



3. Results



| ) Production-based CO, emissions and
consumption-based CO, emissions

2004 2007

) . Production-based . Production-

Prol;jalicetéon— Conf)l;r;;%tlon— V.S. Pr?t;jatgc;téon Consumption- |  based V.S.
(Mt CO,) (MtCO,) consbumption— (Mt CO,) based (MtCO,) consumption-

ased based
China | 3704.19 3205.94 15.54% | 4688.89 4045.40 15.91%
USA 5933.18 6285.96 -5.61% | 5964.01 6272.62 -4.92%
EU 4637.76 4919.42 -5.73% | 4719.48 4975.91 -5.15%
JAPAN | 1239.03 1348.87 -8.14% | 1228.99 1283.61 -4.26%

There are often some differences in measuring a country’s carbon

emission through production-based method and consumption-based
method, especially for those typical export-oriented economies such
as China, Japan, EU and the United States.



2) Production-based CO, emissions of
each industry

Mt CO CHN USA EU JAPAN
2 2004 | 2007 | 2004 | 2007 2004 | 2007 | 2004 | 2007
Agriculture 118.80| 132.90| 39.47| 34.22| 43.72| 39.04 8.29| 6.99
Food Processing 228.97| 266.97| 295.10| 301.80| 371.76| 368.16| 84.61| 75.79
Energy Exploitation 5.53 4.68 0.04 0.04 0.54| 0.44 0.00| 0.00
Other Resources 23.86 27.98 4.06 411 8.37 9.37 2.71 2.74
Petrochemical 122.90| 153.43| 266.09| 273.13| 207.95| 208.00| 39.61| 43.07
Metal Smelters and 38.18| 5463 21.08| 2152| 4481 4741 673 7.88
production
Eon'me.ta”'c 16.72| 1918 761 879 2382 2410 282 294
roduction
Textiles and Apparel | 213.62| 259.76| 91.13| 87.50| 161.45| 154.77| 18.00| 15.30
Equipment =T
Manufacturing <A5666| 882.22| 575.46| 572.33| 570.31| 596.93| 175.89 17899
Other Manufacturing 05.70| 126.40| 157.24| 152.03| 159.81| 159.18| 18.61| 16.50
5\',2;’;'0“3” Gasand | 295 70| 512.67| 949.75| 981.46| 455.92| 476.62| 125.73| 144.30
Construction (1017.31| 1301.38]>389.33| 383.99| 443.60| 483.26| 159.31|154.56
Transportation 91.35( 116.40| 367.57| 370.81| 524.65| 550.03| 108.60| 102.95
Services 681.90| 830.28(2769.23| 2772.27| 1621.02(1602.17| 488.14| 476.9%




/ 3) Industrial distribution of production-
- based CO, emission
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- O The CO, emission of Equipment Manufacturing industry in China is higher
than that of United States and EU;

- O The Equipment Manufacturing industry is a main carbon emission source
: in China;

- O The Electricity industry is also a main carbon emission source in all

“ countries;



4) Consumption-based CO, emissions of
each industry

Mt CO CHN USA EU JAPAN
2 2004 2007 | 2004 | 2007 | 2004 | 2007 | 2004 | 2007
Agriculture 116.42 | 13043 | 3693 | 3134 | 54.71 | 46.80 | 10.05 | 8.03
Food Processing 215.20 | 252.82 | 305.16 | 308.08 | 382.63 | 376.77 | 100.99 | 87.72
Energy Exploitation | 5.37 4.63 0.00 0.00 3.27 3.03 | 0.37 | 0.60
Other Resources 23.55 27.84 412 419 10.96 11.55 3.58 3.13
Petrochemical 88.54 | 110.08 | 294.61 | 298.66 | 227.15 | 229.63 | 43.07 | 44.47
Metal Smeltersand | »g a5 | 3897 | 2749 | 25.82 | 4854 | 51.50 | 9.32 | 9.27
production
Eon'me.ta”'c 808 | 947 | 1203 | 1322 | 2363 | 2435 | 365 | 345
roduction
Textilesand Apparel | 80.41 | 99.24 | 172.48 | 157.51 | 219.51 | 219.43 | 50.65 | 39.74
Equipment R R o 7 I =
Manufacturing 42493 | 574.08 | 750.86 | 744.12 | 643.27 | 655.07 | 184.63 | 167 15>
Other Manufacturing | 51.55 | 60.64 | 223.15 | 217.82 | 171.75 | 174.20 | 24.04 | 21.92
5\',25[’;‘0‘“” Gasand | a98 35 | 507.13 | 955.32 | 991.43 | 467.78 | 506.89 | 127.45 | 144.97
Construction 014.71 | 1297.79 [0889.13 | 383.12 | 446.74 | 486.65 | 162.20 | 153.55
Transportation 84.40 109.78 | 354.97 | 341.23 | 560.59 | 557.05 | 134.20 | 119.54
Services 674.71 | 822.51 (Z758.78 | 2756.08 | 1658.9 | 1633.0 | 494.67 | 479.48>




ﬁ ;5) Industrial distribution of consumption-
~ based CO, emission
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O When calculating the consumption-based CO, emission, the emission of
| Equipment Manufacturing in China becomes less than that of the United
States and EU.



6) Comparison of production-based and consumption-
based CO, emissions of each industry in the year

of 2007
C CHN D 4 USA EU JAPAN
Mt CO, Prod.- Cons.- | Prod.- | Cons.- | Prod.- | Cons.- | Prod.- | Cons.-
based based based based based based | based | based
Agriculture 132.90 130.43 | 34.22 | 31.34 39.04 | 46.80 | 6.99 8.03
Food Processing 266.97 252.82 | 301.80 | 308.08 | 368.16 | 376.77 | 75.79 | 87.72
Energy Exploitation 4.68 4.63 0.04 0.00 0.44 3.03 0.00 [ 0.60
Other Resources 27.98 27.84 4.11 4.19 9.37 1155 | 2.74 3.13
Petrochemical 153.43 110.08 | 273.13 | 298.66 | 208.00 | 229.63 | 43.07 | 44.47
Metal Smelters and
oroduction 54.63 38.97 21.52 | 25.82 47.41 5150 | 7.88 9.27
Non-metallic
Production 19.18 0.47 8.79 13.22 24.10 24.35 | 2.94 3.45
Textiles and Apparel 259.76 09.24 87.50 | 157.51 | 154.77 | 219.43 | 15.30 | 39.74
Equipment
Manufacturing 882.22 574.08 | 572.33 | 744.12 | 596.93 | 655.07 |178.99| 167.75
Other Manufacturing 126.40 60.64 | 152.03 | 217.82 | 159.18 | 174.20 | 16.50 | 21.92
5\'/2;‘;‘0“% Gasand | p1567 | 507.13 | 981.46 | 991.43 | 476.62 | 506.89 | 144.30 | 144.97
Construction 1301.38 | 1297.79 | 383.99 | 383.12 | 483.26 | 486.65 |154.56 | 153.55
Transportation 116.40 109.78 | 370.81 | 341.23 | 550.03 | 557.05 |102.95| 119.54
Services 830.28 82251 [2772.27|2756.08 | 1602.17 | 1633.0 |476.98 | 479.48




‘ §7)Comparison of production-based and consumption-
- based CO, emissions of each industry in the year

of 2007
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8) Comparison of the carbon emission embodied in
international trade of China, the United States,
Europe and Japan

2004 2007
Mt CO CO, CO, Net export CO, CO, Net export
? emission | emission of emission | emission of

embodied | embodied | embodied | embodied | embodied | embodied

in export | inimport carbon in export | inimport carbon

(A) (B) (A-B) (A) (B) (A-B)
China 564.19 65.94 498.26| 721.23 77.74 643.49
USA 270.81 623.59| -352.78| 276.97 585.58| -308.61
EU 281.03 562.70| -281.67| 308.48 564.91| -256.43
Japan 87.94 197.78| -109.84 08.76 153.38 -54.62




9) Comparison of between imported and exported
embodied CO, emission in the bilateral trade of
China, the United States, Europe and

2004 2007
CO,
g CO, Net export CO, CO, Net export
Mt CO emission g g g
2 embodie emission of emission emission of
din embodied | embodied | embodied | embodied | embodied
export in import carbon in export | in import carbon
(A) (B) (A-B) (A) (B) (A-B)
Sino-USA 172.38 541 166.96 203.21 7.15 196.06
Sino-EU 125.34 7.25 118.09 160.26 9.11 151.15
Sino- 81.71 6.67 75.04 69.01 8.33 60.67
Japan

O In the year of 2004 and 2007, Chinese total amount of embodied
CO, emission that exported to the USA, EU, and Japan accounts
for more than 9% of domestic carbon emission, reaching 60% of

exported embodied CO, emission over the same period.




4. Conclusions and discussions



 The results of each country’s production-based CO,
emissions and consumption-based CO, emissions by
using the global multi-regional input-output table
varied significantly, especially for those export-
oriented economies such as China, the United States,
EU, and Japan.

» The production-based CO, emission of China is 15%
higher than the consumption-based CO, emission in
2004 and 2007, whereas the production-based CO,
emission of the United States, EU, and Japan is about
5% less than the consumption-based emission.

» The production-based CO, emissions of diverse
Industries in China are all more or less higher than the
consumption-based CO, emission, but the situations in
the United States, EU, and Japan are contrary to
China.



* In the international trade, China is a typical net
exporter of embodied carbon. The amount of
exported embodied carbon has accounted more than
15% of the national production-based CO,
emissions during 2004 and 2007, whereas this
proportion of imported embodied carbon is only 2%
or so, and the amount of net export of embodied
carbon shows a trend of further expansion.

e The United States, EU, and Japan are all net
Importers of embodied carbon. The amount of
Imported embodied carbon in these three countries
has accounted about 10% of their national
production-based CO, emission in 2004 and 2007,
which i1s much higher than their exported embodied
carbon.



 As the main trading partner of China, the United
States, EU, and Japan are also main beneficiaries of
Chinese exported embodied carbon. From the point
of view of bilateral trade, the CO, emission
embodied in the export of China to the United
States, EU, and Japan can account about 60% of the
total exported embodied carbon of China.

e From 2004 to 2007, the scale of CO, emission
embodied in the export from China to the USA and
EU increased significantly.

* In spite of the decrease In the exported embodied
carbon from China to Japan, China is still a net
exporter of embodied carbon in the bilateral trade
between China and Japan.



Thanks!



