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Abstract: It is significant for coordinating regional economic development and carbon emissions’ reduction to find the
causes of spatio-temporal evolution of carbon emissions, the decoupling status of economic development and corresponding
influencing factors. Thus, taking underdeveloped Jiangxi Province as an example, we analyzed the spatio-temporal evolution
characteristics of carbon emissions, the decoupling status from economic development and corresponding influencing factors
in the region, by using the IPCC carbon accounting method, Tapio decoupling model and Logarithmic Mean Divisia Index
(LMDI) , based on the industrial energy consumption data from 2002 to 2016. The results show that; (1) carbon emissions
in Jiangxi Province increased rapidly in the early stage and slowed in the middle and late stages. Overall they increased from

6248.57x10" t in 2002 to 18680.47x10" t in 2016, with a growth rate of 198.96%. Carbon emission intensity showed a
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trend of rapid decline in the early and middle periods and slow decline in the later period, from 5.604 t per 10,000 yuan to
0.552 t per 10,000 yuan. The spatial distribution of carbon emissions and carbon emissions’ intensity was generally high in
the northwest and low in the southeast. (2) From 2002 to 2009 and from 2009 to 2016, decoupling was weak between
economic growth and carbon emissions in Jiangxi, with the decoupling elasticity of 0.177 and 0.105, respectively. From
2002 to 2009, all cities presented a weak decoupling state ; the decoupling elasticity in Ganzhou and Shangrao was relatively
large, 0.504 and 0.440, respectively. The decoupling state of the southern and northern regions in Jiangxi was not ideal.
From 2009 to 2016, the decoupling state in Pingxiang and Shangrao transformed to strong decoupling; their decoupling state
was most ideal. The decoupling state transformed from weak decoupling to expansive negative decoupling in Fuzhou.
Decoupling elasticity in Jingdezhen increased from 0.179 previously to 0.741. The decoupling state was poor in the
northeastern region of Jiangxi except Shangrao. (3) From 2002 to 2009, the energy structure had a weak inhibiting effect on
carbon emission decoupling in Jiangxi, which was, inversely, transformed into a tiny promoting effect from 2009 to 2016,
the driving direction was different in different cities. Energy intensity played a leading role in carbon emission decoupling.
The decoupling elasticity of the two stages was —0.329 and —0.481, respectively. Except for Fuzhou from 2009 to 2016,
energy intensity played a major role in promoting carbon emission decoupling in cities. Economic level had a major inhibiting
effect on carbon emission decoupling in Jiangxi; decoupling elasticity in the two stages was 0.377 and 0.475, respectively,
which had a major inhibiting effect on carbon emission decoupling in various cities. Population level had a small inhibiting
effect on carbon emission decoupling. Therefore, the focus of carbon emission reduction in Jiangxi is to improve energy
structure and energy efficiency, promote the transformation and upgrading of traditional industries in Xinyu, Jiujiang,
Pingxiang and other cities, and promote coordinated green development between the northwest and southeast regions of the

province.
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Table 1 Calculation parameters of carbon emissions

Hoflr A

iz T T R T
) Washed . Hard Crude . Diesel Natural
Energy types Raw coal washing . Gasoline  Kerosene .
coal coke oil oil gas
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I CEN

Tﬁﬁ ERRM .. . " 0.7143 0.9 0.2857 0.9714 1.4286 1.4714 1.4714 1.4571 1.4286
Standard coal coefficient/ ( 10* tce/10% t)

BB 0.7559 0.7559  0.7559 0.8550 0.5857 0.5538 0.5714 0.5921 0.6185

Carbon emission coefficient/ ( 10* t/10* tce)
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Table 2 Decoupling elasticity and decoupling state

K& B2 Ra AR LSS LTI KR BB (D)
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Fig.2 Spatial evolution characteristics of carbon emissions in Jiangxi Province
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Fig.3 Spatial evolution characteristics of carbon emissions intensity in Jiangxi Province

AP TS A ARG, WUB AT S T LT BT T R S T AL e Tl 3T, 28 0 kR M A ik Ak T
RN (R 4 S5 FERE P b, B HERCOR FE AR B i . %] 2009 4, BTG 3 Tl i HE B 247 A AN [) 2 58 086 o, LT
T B AR TR £ T A B HE O S AR S AL R T H R R A S B E A | X — B I HE Tl e 2R A T A
KUL Bt gicit il 0 3G 2] 4, [RIAT 3 PUAS 30 T e HE IR B 3 AT KR REAIG BT o T A T, X —
A P 2 B HE IR T P3G N S VT PE 45 45 Mt K ) & SR AL 4e Tl , i T3 5K GDP 35K S8 & Tr iUk e fi
O B HE IR BE R — N R (RS B 5 ik S i RIS KB HOR A SR, 2016 4F M S HitkHEi & A BT T
R, it HE A 2 78 oy i 8 2 A Sy A o AR A 3 T e HE S F AT AN TR AR BE RS I, UV T Al 0 o 34 L 36 )
1455.98x 10" t, i HE 23 70 ph 55 U Sy iR Ei R, e et it ply b A AR S B i 7R Al vl e s e S T %
BRSSP T RRHERL 2009 219 69.72x10% t B4 2 2016 41 701.15x10* t, B R 35 5] 900.06% , itk
HERR B AT TS ik 5 AR 8 Tolb & il | RRIRIH e i O OC . [RIE, £% b i e HE S o B Ak 2 K
T R, BR S AR T R A T A HE S 0 B A T B X A A T #4140 THAREL X, 33X e BV VG 4 S 4F R i 3
B Tl A2 M ek 5 A 7= T 20 e S i A AN T S VP 22 0% 1 A A 5 i Ak iy gk, SR, 4% T B
HE B AN DB 8 AR 2R W VT PG 44 Rl HE TR S5O 25 SRoWL , AT i A 282 R A e HE i ot B2 (e Pl ) DA

http ; //www.ecologica.cn



&t
s

7458 2 SO Eire 40 4

25 M HE O 45 il e HE R
2.3 fdHE S SRR Z ] B A S AT

HRYE VTV 45 45 i i B HE O 1 28 A 4% 55, 4 2002—2016 4E5%1 432 2002—2009 4F FI 2009—2016 4F >
BB, TRV 2 S H A s Tl WA B BEAG B HE I AN Tk B = (A A i SR e g A X (2) ik 2, 15 21 H:
PN BE A OC R 3R 3,

F£ 3 2002—2016 FTFHBAMS Tl B F=ERBREARR

Table 3 Decoupling situation between carbon emissions and GIO in Jiangxi Province from 2002 to 2016

" 2002—2009 4 2009—2016 4E

Region Jit Ay e RS ot e RE
Decoupling elasticity State Decoupling elasticity State

) 0.177 BE)IIRA] 0.105 553 it £
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PEIEH)-0.107 , PR o BIAR . SR T3 S T BUVE SV vE 8 g R i« BRI, /DN PR, R £ U
ST TN T e R RAL S T FEREEAT Tl AL, 32 20 1] 7=l (B AL A B & 8 . L ige i Bt
FRRE R 0.440 TREFN-0.001, 32 B Ry B BETTIEARE R R Ty e “ WD — 427 S5 s 47l [l s 2R e g ifg
Wesll, P 25 A AT 2], S AEAE T A B A4 IR S B R AR A, (H LB 44 35 B 2002—2009 4F19 0.179 35 2|
2009—2016 4F11%) 0.741, X J& fH TRt AR T I 4F 2k K 71 & 1) 4n By s S A% e ms #E RE ™l , BB IR TH FE AR,
FON T LA P R 0.504 FREE] 0.018 , 3 A& fy T M T Tl BEath 55 , 305 472k Ky 5 3k 5 3 A £ 7 b 9 285
S o P H 55 BEAAFE AR A sk AL 67 B 40, 7 300 (R) B0 7T B HE R 26k 31 905.6% , Tolb s = (H 3 4 Rk
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) 221.4% , B AR S WA TIAR . HA Ak i o 6 A s e AL AR BE AR A/ o BB s R T 1.2 B e T 1 4
W, A B T 0.4—0.8 B SLABEE T 1 AR, 4 F 0.2—0.4 (945w B i AR T A% 2 NI,
0.1—0.2 A JUIT T A 224 2 AT, 2T 0—0.1 B BB M AE AT 3 M, /T 0 A
SR LBeiaE 2 Nkri, HE& 3 AI%1,2009—2016 4F ¥ £ 17, Ligsth JLVLi SN R EET % 6
AT IRHECS 205 R R A OC R AT BN R R FE it g BT STy TR 5 i A T 4 5 I
HIRBHEC S 2805 A R E DG 2R IR [RIFR BE A . FRIET 4 ATAT, 2009—2016 4FERR /e A AR b & L X i 44

RBUEEE , HEIX 8] 3R T 8o il DU, TEPE A R HEROB IR A5 1 2009—2016 4FJL T 2002—2009 4
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A 30(6—9) WYL PG4 S A M i HE RO $4 5P e A T 0 A9 2 ES (ELLEL P DY AR BB HE L
Ji SE A S RN SR 4 TR

Table 4 Factors decomposition of decoupling elasticity between carbon emissions and economic development in Jiangxi Province during

2002—20094F

& 4

P AGISES By e )

LB R AR S T ol 2 7= B B 50 B B 2R 45 AE

Fig.4 Spatial evolution characteristics of decoupling between carbon emissions and GIO in Jiangxi Province

N
A

45
<0
10—0.1
2 0.1—0.2
B 0.2—04
B 0.4—08
12

160 km

2009—20164F

R4 2002—2016 FTREABRHBEZFERABHEEEESH#

2002—2016
X 2002—2009 2009—2016

Region Dy Dy, Dy, D, Dy Dy, Dy, Dy

PANE S 0.005 -0.329 0.377 0.125 -0.004 -0.481 0.475 0.115
mMEaT -0.012 -0.494 0.520 0.038 -0.007 -0.560 0.311 0.529
FAH -0.004 -0.500 0.597 0.086 0.009 -0.147 0.747 0.133
W 0.005 -0.321 0.495 0.060 0.004 -0.758 0.545 0.102
Juiii 0.010 -0.328 0.345 0.109 -0.002 -0.308 0.348 0.083
BT 0.002 -0.223 0.322 0.055 -0.003 -0.705 0.878 -0.094
JE TR -0.001 -0.304 0.234 0.088 0.015 -0.408 0.523 0.164
LN 0.001 -0.013 0.343 0.172 -0.002 -0.440 0.376 0.084
e 0.001 -0.238 0.209 0.075 0.0003 -0.571 0.562 0.146
HEN 0.002 -0.382 0.521 0.122 -0.001 -0.465 0.396 0.076
P 0.002 -0.507 0.619 0.038 0.014 3.268 0.753 0.057
e -0.0003 -0.201 0.349 0.292 -0.002 -0.484 0.459 0.025

Dy - BB VIR 45 4 114 I A s ,Decoupling elasticity of energy structure; Dy, : RETR DR JE 14 i 4 etk , Decoupling elasticity of energy intensity; Dy, : %@
VRIKF- M B AA 3P | Decoupling elasticity of economic level; Dp: A FIE4 5 , Decoupling elasticity of population
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S B L B, 20 T REIE A ik S AR 2k . AT R R VR . RV DR I i
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