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Trend and Outlook of Carbon Emission from Energy Consumption in

Guangdong Province China
KUANG Yaoqiu
( Scientific Development and Sustainable Group of Earth System Guangzhou Institute of Geochemistry
Chinese Academy of Sciences Guangzhou 510640 China)

Abstract: Energy consumption is the main source of carbon dioxide from human activity and carbon mitigation has become an im—
portant constraint on the energy development in China. The total CO, emission of the World in 2012 from energy consumption is up to
3. 173 4x10" t of CO,. The total CO, emission from energy consumption in China occupies 26. 0% of the World total. The per
capita emission for the World in 2012 is 4 510 kg CO, and it is 6 093 kg CO,for China. The per capita emission for Guangdong
province in 2012 is 5 224 kg CO, which is higher than that for the world but lower than that for China. With the progress of the ef—
fort for energy conservation and emissions reduction as well as combating climate change the per unit production energy consumption
level in Guangdong Province is becoming lower year by year and the energy mix is also improving which suppressed the growth ten—
dacy of the CO, emission from fossil fuel consumption in the province. The total emission in 2012 is a little less than that in 2011. It
is predicted according to the present trend situation the total carbon emission from energy consumption in Guangdong province will
reach 1. 606 2 x 10° t carbon equivalent in 2020 about 9. 69 x 10° t of carbon equivalent more than that in 2012. And the per capita
emission will reach 5 287 kg a little higher than the 5 224 kg in 2012. If the development of the third industry is accelerated during
the thirteenth five — year period the total consumption of fossil fuel in 2020 will be 2. 7% less than that in 2012  and the total CO,
emission will be 3. 5% less than that in 2012. The per capita CO, emission will be lowered from 5 224 kg in 2012 to 4 795 kg in
2020 which will be approching the average level of the world then.
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from 1971 to 2012

2012 1. 337 1 x
10" t (1t =1. 4286t )
31. 4% ( )
29. 0% 21. 3%
10. 0% 4. 8% 2. 4%
( . ) 1. 1%. 2012
1973 (6. 106 x10° t

) 1 . 1973

2 1973 2012 !
Fig. 2 Fuel Shares of World Total Primary Energy Supply
in 1973 and 2012
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Fig. 6 End -use Energy Consumption in Guangdong Province
from 1990 to 2013
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Table 1 End -use Energy Consumption and Fuel Shares in Guangdong Province from 1990 to 2013
110* ¢( ) 1%
1990 3936. 44 1322. 64 881. 76 1299. 03 433. 01 100. 0 33. 6 22. 4 33. 0 11. 0
1991 4520. 14 1473. 57 1044. 15 1514. 25 488. 18 100. 0 32. 6 23. 1 33. 5 10. 8
1992 5019. 36 1535. 92 1149. 43 1817. 01  516. 99 100. 0 30. 6 22. 9 36. 2 10. 3
1993 5589. 99 1693. 77 1173. 90 2174. 51 547. 82 100. 0 30. 3 21. 0 38. 9 9. 8
1994 6479. 77 1781. 94 1328. 35 2630. 79 738. 69 100. 0 27. 5 20. 5 40. 6 11. 4
1995 7062. 28 1906. 82 1476. 02 2803. 73 875. 72 100. 0 27. 0 20. 9 39. 7 12. 4
1996 7456. 35 1804. 44 1506. 18 3072. 02 1073. 71 100. 0 24. 2 20. 2 41. 2 14. 4
1997 7669. 53 1756. 32 1472. 55 3090. 82 1349. 84 100. 0 22. 9 19. 2 40. 3 17. 6
1998 8083. 38 1681. 34 1737. 93 3273. 77 1390. 34 100. 0 20. 8 21. 5 40. 5 17. 2
1999 8425. 07 1541. 79 1912. 49 3454. 28 1516. 51 100. 0 18. 3 22. 7 41. 0 18. 0
2000 9080. 20 1552. 71 2052. 13 4122. 41 1352. 95 100. 0 17. 1 22. 6 45. 4 14. 9
2001 9775. 15 1554. 25 2209. 18 4506. 34 1505. 37 100. 0 15. 9 22. 6 46. 1 15. 4
2002 10 861. 68 1574. 94 2346. 12 5343. 95 1596. 67 100. 0 14. 5 21. 6 49. 2 14. 7
2003 12 414. 48 2209. 78 2805. 67 5524. 44 1874. 59 100. 0 17. 8 22. 6 44. 5 15. 1
2004 14 487. 74 1695. 07 2998. 96 7620. 55 2173. 16 100. 0 11. 7 20. 7 52. 6 15. 0
2005 17 255. 84 1880. 89 4072. 38 8748. 71 2553. 86 100. 0 10. 9 23. 6 50. 7 14. 8
2006 19 254. 03 2406. 75 4563. 21 9376. 71 2907. 36 100. 0 12. 5 23. 7 48. 7 15. 1
2007 21427. 33 2571. 28 4756. 87 10563. 67 3535. 51 100. 0 12. 0 22. 2 49. 3 16. 5
2008 22 671. 76 3128. 70 4806. 41 10995. 80 3 740. 84 100. 0 13. 8 21. 2 48. 5 16. 5
2009 23943. 39 2921. 09 5004. 17 11085. 79 4932. 34 100. 0 12. 2 20. 9 46. 3 20. 6
2010 26 344. 85 3003. 31 4979. 18 12382. 08 5980. 28 100. 0 11. 4 18. 9 47. 0 22. 17
2011 27 780. 05 3416. 95 4805. 95 13501. 10 6 056. 05 100. 0 12. 3 17. 3 48. 6 21. 8
2012 28 377. 06 3291. 74 4880. 85 13961. 51 6242. 95 100. 0 11. 6 17. 2 49. 2 22. 0
2013 29 349. 23 3404. 51 5106. 77 14 410. 47 6 427. 48 100. 0 11. 6 17. 4 49. 1 21. 9
3-16 17 -18 .
@ 2006—2013 © http: //www. csg. cn/gynw/gsij/201310/120131021_ 70288. himl.
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Table 2 Fossil Fuel Consumption and CO, Emission in Guangdong Province from 1995 to 2012
/10% 1( ) /10% 1( )
/104 ¢
/10*
( Lot
) ( )
1995 3453 3 0 0 128 13 19 0 28 414 82 870 912 320 56 204 14 6516 4454
1996 3 543 1 0 22 135 9 19 3 40 387 83 873 1032 498 70 224 12 6951 4721
1997 3540 1 0 26 154 13 19 1 29 386 95 796 1023 502 79 431 26 7121 4820
1998 3542 9 22 154 9 17 1 47 415 97 941 1183 521 76 435 27 7497 5044
1999 3683 6 0 21 159 10 87 1 51 424 99 1111 1244 536 83 467 23 8005 5471
2000 4137 5 0 17 141 10 63 2 49 442 131 1115 1335 546 104 297 19 8413 5745
2001 4256 6 0 18 168 10 70 2 30 477 141 1187 1473 615 111 346 0 8910 6075
2002 4652 10 0 19 172 10 73 1 24 506 151 1234 1641 667 115 393 0 9668 6593
2003 5552 24 0 19 221 10 85 1 37 550 175 1361 1765 768 113 488 17 11186 7663
2004 6093 14 6 22 268 34 199 3 32 657 192 1489 2177 866 105 528 22 12707 8827
2005 6865 18 4 25 290 27 228 3 25 1039 226 1904 2275 1044 106 639 31 14749 10186
2006 7683 15 4 144 287 25 306 3 141 1135 232 1993 2243 923 131 830 174 16269 11338
2007 8602 18 4 289 431 20 312 2 30 1233 252 2096 1881 1038 135 1161 588 18092 12559
2008 9028 18 5 323 425 24 328 6 28 1305 269 2213 1539 1092 128 1184 680 18595 12927
2009 8913 378 5 338 441 24 329 10 29 1408 283 2285 1279 1119 127 1223 1474 19665 13493
2010 10310 815 5 246 472 38 117 11 25 1595 297 2420 924 1089 129 397 1251 20141 13785
2011 12196 668 5 236 536 41 246 10 24 1772 318 2175 719 1196 132 419 138 22079 15378
2012 11600 737 1 233 530 38 318 66 23 1846 358 2244 621 1090 118 313 1404 21540 15093
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Fig. 8 End —use Energy Consumption Versus Population and
Economic Output in Guangdong Province
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Fig. 10 Variation Trend of Fossil Fuel Shares of End — Use Energy
Consumption in Guangdong Province
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3 1995—2012
Table 3 Synthetic Indicator for Energy Consumption and CO, Emission in Guangdong Province from 1995 to 2012
10t GDP GDP
/ ( ) CO, GDPCO, Gbp (
GDP/
/ ( 104t / / ( ( Y )/
/ /) ( 1041 (ke/ (t/ )(t/(” (t/
) 1% ) ) ) ) )
1995 5933. 05 7387. 49 961. 74 7062. 28 3616 2 886 14 6516 92. 26 4454. 452210. 90 2. 75 1. 19 1. 24
2000 10 741. 25 8 650. 03 1500. 00 9 080. 20 4375 4019 19 8413 92. 65 5745. 272435. 37 1. 96 0. 85 0. 88
2001 12 039. 25 8733. 18 1673. 48 9775. 15 4530 4 380 0 8910 91. 15 6074. 892550. 57 1. 8 0. 81 0. 8
2002 13 502. 42 8 842. 08 1856. 38 10 861. 67 4937 4731 0 9668 89. 01 6592. 942733. 99 1. 79 0. 80 0. 84
2003 15 844. 64 8962. 69 2 150. 32 12414. 48 5912 5257 17 1118 90. 10 7662. 553 134. 78 1. 77 0. 78 0. 83
2004 18 864. 629 110. 66 2522. 12 14490. 46 6 639 6 046 22 12707 87. 69 8826. 733552. 40 1. 72 0. 77 0. 81
2005 22 557. 379 194. 00 3008. 73 17 255. 84 7 460 7258 31 14749 85. 47 10 185. 904 062. 25 1. 66 0. 76 0. 79 0. 79
2006 26 587. 76 9442. 07 3 579. 3219 058. 60 8 467 7 628 174 16 269 85. 36 11338. 144 402. 97 1. 56 0. 72 0. 77 0. 74
2007 31777. 01 9659. 51 4375. 5421 143. 07 9678 7 826 588 18092 85. 57 12559. 164767. 35 1. 45 0. 67 0. 75 0. 69
2008 36 796. 71 9 893. 48 5419. 3522 671. 76 10 157 7758 680 18595 82. 02 12926. 514790. 75 1. 29 0. 62 0. 72 0. 64
2009 39 482. 5610 130. 19 5773. 0523 943. 39 10438 7753 1474 19665 82. 13 13493. 064 883. 87 1. 25 0. 61 0. 68 0. 62
2010 46 013. 0610 440. 94 6 608. 40 26 344. 84 12014 6 876 1251 20141 76. 45 13785. 164 841. 10 1. 10 0. 57 0. 66 0. 59
2011 53 210. 2810 505. 00 7 866. 36 27 780. 05 13 938 6 755 1386 22079 79. 48 15378. 075367. 57 1. 06 0. 52 0. 56 0. 54
2012 57 067. 9210 594. 00 8 569. 58 28 377. 06 13 522 6614 1404 21540 75. 91 15093. 135223. 8 0. 97 0. 50 0. 53 0. 51
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Table 4 Outlook for Energy Consumption and CO, Emission in Guangdong Province Under the Current Trend Situation
Cco, GDP
4 4
110% t( /10% ¢t 10 ¢ / ( )/ .
/ / ) ) (kg/ ) (t/ ) 1%
2012 57 067. 92 10 594. 00 28 377. 06 21 539. 76 15093. 13 5223. 85 0. 53 75. 91
2013 62 163. 97 10 644. 00 29 349. 23 21 543. 96 14 973. 05 5157. 95 0. 51 73. 41
2014 66 826. 27 10 720. 53 30 339. 13 21 512. 12 14 950. 92 5113. 56 0. 45 70. 91
2015 71 504. 11 10 790. 35 31 461. 81 21 521. 62 14 957. 52 5082. 71 0. 44 68. 41
2016 76 151. 87 10 860. 17 32 745. 31 21 580. 97 14 998. 77 5063. 96 0. 43 65. 91
2017 80 720. 99 10 929. 98 34 710. 02 22 008. 08 15 295. 61 5131. 20 0. 43 63. 41
2018 85 564. 24 10 999. 80 36 792. 63 22 408. 75 15 574. 08 5191. 45 0. 43 60. 91
2019 90 698. 10 11 069. 62 39 000. 18 22 778. 27 15 830. 90 5243. 78 0. 43 58. 41
2020 96 139. 99 11 139. 44 41 340. 19 23 111. 46 16 062. 46 5287. 13 0. 43 55. 91
5 Co,
Table 5 Outlook for Energy Consumption and CO, Emission in Guangdong Province Under Situation Accelerating Tertiary Industry
CO, GDP
110* ¢ 110* ¢ " / ( )/
/ / ( ) ( I ¢ 720 B (A 1%
2012 57 067. 92 10 594. 00 28 377. 06 21 539. 76 15093. 13 5223. 85 0. 53 75. 91
2013 62 163. 97 10 644. 00 29 349. 23 21 543. 96 14 973. 05 5157. 95 0. 51 73. 41
2014 66 826. 27 10 720. 53 30 339. 13 21 512. 12 14 950. 92 5113. 56 0. 45 70. 91
2015 71504. 11 10 790. 35 31 461. 81 21 521. 62 14 957. 52 5082. 71 0. 44 68. 41
2016 76 151. 87 10 860. 17 32 745. 31 21 580. 97 14 998. 77 5 063. 96 0. 43 65. 91
2017 80 720. 99 10 929. 98 33902. 81 21 496. 26 14 939. 90 5011. 87 0. 42 63. 41
2018 85 564. 24 10 999. 80 35081. 34 21 366. 48 14 849. 70 4949. 99 0. 41 60. 91
2019 90 698. 10 11 069. 62 36 279. 24 21 189. 09 14 726. 41 4877. 93 0. 40 58. 41
2020 96 139. 99 11 139. 44 37 494. 59 20 961. 55 14 568. 28 4795. 31 0. 39 55. 91
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