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Table 1  Carbon emission coefficients of main types of energy

[RTHES AR R [T TR R KL
JEHE 0.7559 Seih 0.592 1
BRI 0.7559 S STl 0.618 5
Jis¥/d 0.8550 WALATIH A 0.504 2
Jtith 0.5857 KRR 0.448 3
VRl 0.553 8 e is 0.354 8
ST 0.571 4 HTR 0. 460 2
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LI Changshun, et al.Research on carbon emissions driving factors of Nanjing based on grey correlation model.
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®2 2003—2011 FARLL E Tl ol FEREETRIH B E
Table 2 Primary energy consumption in Nanjing’s industrial enterprises during 2003-2011

REVR I #E 2011 4F 2010 4F 2009 4F 2008 4 2007 4F 2006 4 2005 4 2004 4 2003 4
JFIEAC 0.28 0.22 0.15 0.15 0.16 0.16 0.15 0.13 0.12
VRRSIE/ T 586. 06 565. 40 644. 34 590. 99 632. 36 574.47 467.13 343. 68 259. 85
HAPEARE/ T ¢ 12.12 13. 88 73.30 64. 54 67.23 21.22 20. 62 54.21 53.76
FEIR/TT 529.23 474.95 425. 66 412.38 419.29 382.16 366. 39 317.81 232.87
FBPHES/ A m? 9.21 9. 14 6.18 6.01 7.09 12.20 9.18 6. 84 5.80
FPRSAL m? 162. 09 147.73 136. 54 120. 76 126. 69 127.17 108. 67 84. 00 69. 44
HAES /A2 m? 7.24 6. 44 5.05 4.10 4.45 0.03 2.18 0.08 0.09
RIRZ /A m? 22.58 16. 30 15.51 13. 84 1. 11 6.61 4.91 0.23 0
B /Az 0.22 0.21 0. 20 0.19 0. 20 0.19 0.19 0.15 0.13
T/ T 3.37 3.60 3.38 3.68 4.10 3.56 3.92 3.81 6.13
S/ T 0.09 0.11 0.14 0.16 0.18 0. 14 1.01 2.55 3.00
S/ Tt 10. 52 11.63 12.32 14. 15 13.87 11.28 11.85 17.24 15.25
SRR/ T 19. 19 23.39 23.66 25.15 44,31 47.79 65. 20 61.88 61.08
WA/ Tt 26. 62 19.17 24. 58 25.85 22.77 21.34 25.09 20. 58 20. 58
Y RV 88. 56 78.93 67.32 52.97 51.72 58. 88 64.15 48. 60 43.38

F3 MR ET A FERERHBRMERERBRHEE
Table 3 Primary energy consumption and conversion results into standard fuel and

carbon emissions from Nanjing’s industrial enterprises

Proaveit X 2011 4F 2010 4E 2009 4E 2008 4E 2007 4E 2006 4E 2005 4E 2004 4E 2003 4E

JFIE/AC 0.20 0.16 0.10 0.10 0.11 0.11 0.10 0.10 0.20
VERSIE/ 7 527.45 508. 86 579. 90 531.89 569.12 517.03 420. 41 309. 32 527.45
FAbBERL 7 t 3.46 3.97 20. 94 18. 44 19.21 6. 06 5.89 15. 49 3.46
B/ TT 514. 09 461. 36 413.49 400. 59 407. 30 371.23 355.91 308. 72 514.09
FIA/ T 52.63 52.24 35.34 34.35 40.55 69. 73 52.48 39. 10 52.63
B/ T 0.09 0.09 0.08 0.07 0.07 0.07 0. 06 0.05 0.09
MRS/ TT ¢ 42.00 37.33 29.25 23.79 25. 80 0.16 12. 65 0.45 42.00
TR/ T 300. 31 216.77 206. 24 184. 03 147.72 87.96 65.25 3.09 300. 31
JEIM/AZ ¢ 0.31 0.30 0.29 0.27 0.28 0.26 0.27 0.21 0.31
M/ T 4.96 5.30 4.97 5.42 6.03 5.23 5.77 5.61 4.96
/T 0.13 0.16 0.21 0.24 0.27 0.21 1.49 3.75 0.13
ESTIVIE: 15.32 16.95 17.95 20. 62 20.21 16. 44 17.26 25.12 15.32
SRR/ T 27.42 33.41 33.81 35.93 63. 30 68. 28 93.15 88. 40 27.42
WAL/ T 45.63 32.86 42.13 44.32 39.04 36. 58 43.01 35.28 45.63
W TR 139. 17 124. 03 105.79 83.23 81.27 92.52 100. 81 76.37 139.17
FRIERITT/AC 0.77 0. 70 0.62 0.58 0.61 0.58 0.55 0. 44 0.77
fcHER Bt/ 0.61 0.55 0.49 0. 46 0.48 0.45 0.43 0.35 0. 61

MAEM NI AL R BEVR R E M ESD MRIE( R = 3.4 #EEIFN A

SEiHAE L) (2003—2012) T35 BRIEIE 9% 2 00 1) B B F A, 4 AR 504 5 H LS % )7
fERBCPIE Al RARREEERIE TR E AR 1, A AR ARSI R LT 8 AR SO R AT COo, HE
GEITAESEY (2003—2012) (ITIHRGEITAEREY (2003—  RAENZHFH],iEH (k). N OTEUE GDP A
2012). FHEAX LA ESD TN, 25 R N4 4 Jis. ¥ GDP A 3k fe 3 BEUR R B ESD Fl ESCD fE
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x4 FUENSTHRE(ESD)ITE

Table 4 Calculation of diversified industrial structure coefficient

My Bl BALe BE/Aot ESD
2003 2 115. 88 28 971.95 7641.42  18.30
2004 2 417.63 35 900. 90 8653.60  19.43
2005 2577.02 43 289. 06 10 888.18  21.69
2006 2707.13 51 931.76 13091.92  24.97
2007 3 064. 84 64 753. 63 16 043.28  27.11
2008 3 590. 64 76 269. 91 19 718.58  27.73
2009 3772.77 82 149.29 21927.14  28.58
2010 4257.14 95 967. 85 27751.45  30.06
2011 5237.45 116 098. 70 36 084.95  30.06

FHE A 0N x, (k) (i=1,2,+++,7) , W3 5 .
2) JoE AL B R IR E s 51— A R [R Y
B AN, S T ] M R ORAIE 3 BT 45 A 1Y
AIEEME B P RGBT B AT G e 9 A B AR
SCR BB 15 45 4% R ol 7571,
3) ReYax)2)7F  Ee RAE A e/ IMEL P A AR 4L
F14) A5 A0 LA LK IO A 18 T B X o7 e ) B /)

TR, 45 25T IR A SIS Y F) i T B HE IO B PR R T

LI Changshun, et al.Research on carbon emissions driving factors of Nanjing based on grey correlation model.

J7 370 [ A5 A 25 3 ) — S50 e, T BB A, — S0k
5514 Sl R B RS B i 4 X 2%
MR Hh 2 6] 26 i e R AR A, R/ ME A -

4) R IFHET AR5 (1) 7153 2003—
2011 F L CO, HE S Hifth 7 A-F8 45 1 K €8 5 BR &R
BCARYEZ(2) T R 8 OCHK BE

HRAE R 5 8508l RPN F- YA, o k4%
JP5, 55035 6 FlEl 1 .

Y22 6 & 75 T NG 18 e A K
A (k)= lxg(k) —x, (k) | A5 B &R AR 5/ 50T CO,
HEl s AE XTI 0 1) 4 Xk 22 (8. B T A Rrh i/ b 22 E
A, =0.00, e KZEM A A, =0. 44, 5 75 A1 IAFAE
KRB RES, HILRRE BT84 G, W Bt
PRI LA P S AL S A 4 X 22 (E I3 7 s,

& 7 Rt 28, R (2)r =

L3 &k kil CO, HECR 3L 7
PRI 63 I | 25 S 8 T

x5 mmmERHEE S EXEREIE(2003—2011 &)
Table 5 Carbon emissions and related indicator data in Nanjing during 2003-2011
1 BRHER/ T e KR/ GDP/{Lot  A¥HGDP/IL WRITILER/% ESD ECSD RE TR
2003 3 066. 10 572.23 1 576.33 27 307 74.20 18.30 1.52 1.36
2004 3 487.62 583. 60 2 067. 18 35 769 75.00 19.43 1.49 1.34
2005 4322.72 595. 80 2411. 11 40 887 76.32 21.69 1.52 1.31
2006 4 540. 15 607. 23 2 773.78 46 113 77.63 24.97 1.52 1.28
2007 4 780. 09 617.17 3283.73 53 500 77.99 27.11 1.54 1.25
2008 4 564. 31 624. 46 3 814.62 61 445 78.21 27.73 1.54 1.18
2009 4903.77 629.77 4 230. 26 67 455 78.43 28.58 1.55 1.15
2010 5 456. 34 632.42 5012.64 79 427 78.50 30. 06 1. 56 1.13
2011 6 053.36 636. 36 6 145.52 96 872 79.73 30. 06 1. 58 1. 11
*6 TENUFT
Table 6 Each sequence’s dimensionless result

G B IN= GDP A¥ GDP R ESD ECSD AEURR B

2003 0.67 0.94 0.45 0.48 0.96 0.72 0.99 1.10

2004 0.76 0. 96 0.59 0.63 0.97 0.77 0.97 1.09

2005 0.94 0.98 0. 69 0.72 0.99 0. 86 0.99 1. 06

2006 0.99 0.99 0.80 0. 82 1. 00 0.99 0.99 1. 04

2007 1. 04 1.01 0.94 0.95 1.01 1.07 1. 00 1.01

2008 1. 00 1.02 1.10 1.09 1.01 1.09 1. 00 0.95

2009 1.07 1.03 1.22 1.19 1.01 1.13 1.01 0.93

2010 1.19 1. 04 1. 44 1. 41 1.02 1.19 1.02 0.92

2011 1.32 1. 04 1.77 1.71 1.03 1.19 1.03 0.90




K71 R 241 2L 240 BRRIERT 2016,8(4) :365-373

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2016,8(4) :365-373 369
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Table 7 The absolute difference value after normalization

AEhy Aoy (k) Ag (k) Ay (k) Ay (k) Ags(k) A (k) Ay (k)
2003 0.34 0.73 0.74 0. 36 0.58 0.33 1.48
2004 0.42 0. 82 0. 88 0.44 1. 00 0.43 1.67
2005 0. 82 0. 68 0. 69 0. 84 0.44 0.76 2.16
2006 1. 00 0.76 0.76 1.00 0. 88 1. 00 2.46
2007 0.82 1. 00 0.97 0. 84 0.70 0.80 2.50
2008 0. 88 1. 00 1. 00 1.00 0.41 0.94 2.46
2009 0.78 0. 89 0.90 0.76 0.54 0.73 2.10
2010 0.47 0. 68 0.70 0. 48 0. 88 0.47 1.75
2011 0.33 0.48 0.49 0.36 0.33 0.36 1. 49

200 - Ak = A0 - GDP —ABGDP

L8} itk —~ESD — ECSD — fig iR

2003 2004 2005 2006 2007 2008 2009 2010 2011
A0y
Bl 1 2003—2011 4 J0 AL 5 g a5 HoAh 7 s b Lo A
Fig. 1 Comparison between Nanjing’s carbon emissions after dimensionless and other 7 indicators during 2003—-2011
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&8 MWW CO, HIESARIERAR B XEKER T
Table 8 Sort of grey correlation degree between

Nanjing’s CO, emissions and different indicators

i feld ¥y
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RAEFWEEE  0.83 0.73 0.71 0.71 0.60 0.58 0.54
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LI Changshun, et al.Research on carbon emissions driving factors of Nanjing based on grey correlation model.
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4.4

R9 2003—2011 FEFEME LTI EE JFREES

Table 9 Raw coal,crude oil consumption in Nanjing’s industrial enterprises during 2003-2011 Jit
2003 2004 2005 2006 2007 2008 2009 2010 2011
JE AR 1183.35 1.333.02 1 460. 54 1 580. 06 1553.22 1 466. 94 1 460. 72 2 213.67 27717.04

JE 1345.77 1 465. 07 1 861.50 1 852. 41

1 977. 86 1 878.75 2 045.29 2 113.89 2 180.75
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Fig.2 Influence of GDP and per capital GDP on Nanjing’s carbon emissions
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low-carbon driving factors of China’s traditional manufac-

Research on carbon emissions driving factors of
Nanjing based on grey correlation model

LI Changshun' TANG Decai’ CHANG Fenhua'

1 Meteorological Service Center, Weather Bureau of Fujian Province,Fuzhou 350001
2 School of Economics and Management, Nanjing University of Information Science & Technology , Nanjing 210044

Abstract Global warming has become an indisputable fact.People get to know that the mode of production relying
on over consuming energy ,the mode of economic development at the expense of the environment and the excessive
spending life style should be fundamentally changed.Cities are not only the carrier of industry, construction, trans-
portation , but also the main source of high energy consumption and high carbon emissions.In order to deal with the
challenge of global warming,we need to change the traditional pattern of urban development.The paper first adopts
IPCC energy conversion model to test the carbon emissions in Nanjing, then choses indexes including population,
GDP , per capita GDP , population urbanization rate , coefficient of diversified industrial structure ( ESD) , coefficient
of diversified energy consumption structure( ESCD) and energy intensity of Nanjing as the comparison sequences,
specifies Nanjing’s CO, emissions as a reference sequence, then calculates and sorts the association degree of the
comparison sequences with the reference sequence using grey correlation model.The result shows that according to
the correlation with carbon emissions in Nanjing, the descending order should be ESD , population ,urbanization rate ,
ECSD, energy intensity , per capita GDP ;and GDP.It’s in line with the data provided by the research that industrial
emission for production holds over 50% because of the wide use of fossil energy.The potential contribution of related
indexes to Nanjing’s building of low-carbon city are elaborated, hence some suggestions are put forward for policy
makers.

Key words carbon emissions;low-carbon city ;driving factors ; grey correlation ; Nanjing



