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EMA-based analysis on the eco-efficiency of carbon emission of energy

consumption: A case study of Nanchang
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Abstract: Eco-efficiency of carbon emissions derived from energy consumption is a key issue in the field of ecological

economic research, as well as a hot topic that has attracted government decision-making departmenty”and has caught the
attention of industry professionals and the public. Based on the concept of energy metabolic analysis , the ecological
efficiency measurement model of carbon emissions from city energy consumption was established, and the energy
consumption and carbon emissions of Nanchang from 2000 to 2013 were calculated and analyzed. The eco-efficiency of
carbon emissions from energy consumption in Nanchang was also analyzed. The results showed that: (1) In 2000—2013,
the energy consumption and carbon emissions of Nanchang had been increasing as an N-shape curve on the whole, mainly
exhibiting three stages, including rapid growth, short-term decline, and steady growth. Coal was the main source of the city’
s energy consumption and carbon emissions, which would be difficult to change in the short term; (2) The energy
consumption efficiency and carbon emission efficiency of Nanchang were improving on the whole; (3) The comprehensive

ecological efficiency of energy consumption in Nanchang did not greatly improve, suggesting the ongoing need to increase the

intensity of energy-saving emission reduction efforts, and to optimize the energy consumption structure.
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e 2006 4RI A FE BUM R SR & T 1R 5 %?;Eéﬁéﬁﬁifzﬁl?ﬂﬁf%/&ﬁ,)l%ﬁ BT e VR Bk HE
T E A X E R

n

C =28 xP (1)
i=1

B, C O RETRIF DR HR RS (10 1) i FORBEIRAIFNZE | S 2R @ PRREIRAYT Pk (x10" 1) , I sipm AR
T, PO ER i FRRETRBRHERCR B, AR R B T REIRH S DR, B JBURURE AR AR R AR UAE 9 Fh £ E A REIRIH
FERPSHEA T 0T, R EERRIRIA B R BOR IR T RO AR R (K 1),

F1 BFEEREITIRERRBABHERE
Table 1 Standard coal coefficient and carbon emission coefficient of various energy sources

JEgE VERTHE fam ESlii R RAR B

REUE b bRl st

. Virgin Washed Hard . Diesel Fuel Natural Electric
Energy variety Gasoline  Kerosene . .
coal coal coke oil oil gas power
SrinR AR - 0.7143 0.9 0.9714 1.4714 1.4571 1.4571 1.4286 0.1229 0.1229
Standard coal coefficient
BHERLRB (V) 0.7559 0.7559 0.855 0.5538 0.5714 0.5912 0.6185 0.4483 0.6800

Carbon emission coefficient

1.2 Sl REVRTH SRR HEI 25 A A S RCR B AR i Ry

REVRT P HE ORI A AR — PR 2, RV SC T RE N 2 AR HE i) AR 254008, Sk 4 5 E AU
PRCRA FRCSCRIRE | 3 HURE 9 2 5 5 B9 BE IR 2 B i AR 28 R PRy RE R 2 i HE il 255 A= 253K
R ER AT RS K R T RIS 2 (WBCSD) 72 LR AE SRR IS, AR T KA h

2oy . N AEVRTY P At
AR SRR o = e O DU

AR e PR T (2)

W28 S T BT 4597 e 2 DR AR 8 740 e 0 7 5 5 S 6 0 8 S 80
AT 2 X LA T ST T L M 2 2057 (55 M B 2 7 R 4078 15K Gk L 2 T M X
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AR AT PR A 5 T L S A R SR O, RO . IR S e A A
SRS U AT L 5 FRHE 0 WA KPR L BV T30 A B IR — T A0 820
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B 6(GDP) (3)
YT o(HeTRINRE R KRB0
8’ (GDP) (4)

YT o (RS REE M CO, HERC R KA
x BOREI SRR ,y D COYHERURCR o0 Ty 43300 WSk A S IR0 5 A R U 19 0 66 ) I 3 o 3
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F(3) AT (4) MO A AR XA AL PE AR A SCHY
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FRCICR A3 UE S, ARG R — DT 4 s 7 20 ik
FOL, AR (3)NARK(4) Al BARRIE N A5 (6) F

SIS

Bl DD 1 ECDD) o
585 nr AT REVES YR /B n A BRI Bt
05 n 1 A5 UCDDY A n 4FHY -

YTH e | AR RE T HE R ) COSHERUENG n 41 (9 AR IR FE =2 QO HER R

BT EROSCR IO AL T 10, 1] 22 W) b Bt U5
R HREEA W e, ARG MIN-MAX
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IR AR HEAG MR, AR5 #2 IR 20 5K
S g BT R VR SR SR B AR SRR

i RETRTE 2 SR HEICETHR TR Y J5UR Bl 32k B T 2001—2014 4-(RI B T GETHAR ) | % Fif
RS R BRI A R BORIE T (b B BEIRGETHAE 48 ) IR R GETHAR %) B B T RE TR 9%
SR BEAT AR bR EAL AL B LU BR i 40 R

2.1/ ra BT RETRIH B S bR B
ARG _LAWTTE T 5 3 Y REVRH 2 B HR R T3 2 S R b v 2 8, 54 L B B T R4S RE DR Y

COYHERCE MBETRTH 2 S, 4 2 (P B SRR AR R B A e 50 o

®2 HET™ 2000—2013 £ ZARBHEM BN LD E (B x10* 1)
Table 2 Total energy carbon emissions and energy consumption in Nanchang from 2000 to 2013

L5 (0ii REVRI

P JIEE PRI o - e S BoEHR KRR HL P58 [ g8
Virgin Washed Hard . Diesel Fuel Natural Electric Total Total

Year Gasoline  Kerosene . .

coal coal coke oil oil gas power carbon energy

emission  consumption

2000 161.48 33.49 30.51 0.28 0.08 0.68 1.75 0.00 12.89 241.16 236.12
2001 227.07 35.08 32.73 0.25 0.07 0.56 1.35 0.00 13.85 310.96 301.38
2002 210.17 50.68 52.88 0.21 0.05 0.63 1.23 0.00 14.68 330.53 326.75
2003 251.34 48.91 55.36 0.28 0.04 0.98 1.25 0.00 16.96 375.13 367.88
2004 284.23 50.14 67.05 0.29 0.06 1.05 1.32 0.00 21.41 425.56 414.92
2005 270.95 53.96 73.15 0.28 0.08 1.42 1.55 0.01 25.89 427.30 416.12
2006 314.63 82.95 98.36 0.39 0.11 1.99 1.59 0.02 28.80 528.83 522.91
2007 314.73 90.33 107.26 0.37 0.04 2.03 1.03 0.03 32.89 548.70 541.23
2008 164.93 86.92 96.23 0.60 0.06 2.08 0.70 0.03 51.50 403.04 386.44
2009 84.06 92.77 102.17 0.65 0.08 2.01 0.67 0.02 50.14 332.56 323.45
2010 280.63 88.22 100.33 0.73 0.07 2.54 0.78 0.06 59.64 533.01 505.19
2011 326.30 84.32 94.74 0.62 0.07 2.05 1.06 0.34 62.76 572.27 537.13
2012 2717.51 87.89 119.82 0.62 0.04 2.01 1.11 0.19 70.36 559.55 525.06
2013 287.78 91.19 122.22 0.71 0.03 1.70 0.83 0.24 76.45 581.14 541.31
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P HEI S T B (e B, FLAR RE U T FE M e HE I AR S B KB 1], A T PR HE il B 20, 222U T e B 2 b iy
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R FRAR IR AR IR WRHER R/, 53— 5 T, T TR —SE AR AR, 2005 AE KRR IA A, H B3¢
S3 bR AR AT FRC 5 e IR AR I 52t [R) L 3G R B mT 0 R AR A0 PP ICAR RE VR T o5 H A A BB TR 9% Y L
FEARFAIL, fL ) I I R B (R B TR, LT o R U T AR 1) Bt I 5 R ) i o A
ARG, HLRE S A e HE T J2 T A R VR T RE v e HE T o e 22 R BB IR, o SRR VR AR HE R ST (Y
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2.2 mETRRIRIE SR HE I LR A AR AR RN B A

PLEIREEARI R A2 (2) TSR, AR A (6) (AR (7) M2 (8) X5 i Ay Hidl 547 A XL A
PR AL B BRI A (5) TS 2 pg B i BB RIS 2 Ak HE L 28 & AR S ROR DI AR ARG 00, T 25l g B
AR AEGESRE (WA 1),
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Fig.1 The change of Comprehensive Eco-efficiency of Energy Consumption in Nanchang from 2000 to 2013
M1 Rl LUE St AR AR EAL AL B | REVRTH 2 RCR A HECCR BT [0, 1], P
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BERCRIEIINTL0, V2 T, Hp i/ ME R 2010 45119 0, e K E A 2008 4R 1 V2 FF 6 B AR A 2Kk

HAKT 7€ 2000—2013 A ME], 5g 2 T RRIEIHE Pt HE LR A AR B RCR AT TR KNI S 24k, Bk -
EIFA S, REEAEMERLT 1, 2001—2008 47 8k |52 EF#a# IF7E 2008 4Fi5 5 KM 1.414, 58 H
JRRL AR AT 5 RESCHE B2 T Ak, i 2 (R B AR I T & ALK ) B 5, — R B 9 RE D HE
TARERI S, (EA 25 A e AR BRI AL TE . 2009—2013 4E S 30 H G F R JR 2818 ETHIpIRAS, 5
JE SR AT BEVSHE R OB SR 2, UMt & T — BB i |, E DA T 9 BB R 2 A e g,
BT RETRTS PR M IR DU IR Ry 3 | AR ASORT L 77 8 RETRGIE AR A TR LR 6 T, o7 B EE E AR /DN
B 5 A T 3T i) =l ) PR TR 28 5 11 g 3 JR A Bl B VR T R RS A BRI A SR AE % T
HEREURIH TR A IR (R T AREAE N T AR AR AE I /D (IR AR B 1 7 2 SE O, B 1) TH A R AR IR 7R3 K
PRI T R B T 1419 BEDSHER 75 2R I B, BRI 2R 2R A A B ROR T B Ak S fb 2 =

3 Fit5itig

3.1 45ig

ARSCAEREIR A A BT L | 57 BE T AH X AR 1 (9 3R 1T BB VR T S HE LR A AR SRR AR X
B E T 2000—2013 AFREVR IS D HEA L LR G A BRI TIN5 08T, 245 H DL LSS58

(1) m A TTE 2000—2013 4, REVRIE 2% S0 i AR HE RO Bk T 52 BT #a s IEI AT DLE R —1
“NT RV E ), AT T P R R R R E RIS AR B, BARE  RARR ) AR Ik g
TS FHT o LA ARG, B e 2 1 /2 T B T T 2% R e HE i 1 S R IR, J s B Pl LA SOs | i B Th RB TR T 2 45
A ) I R 5 BN R ) B

(2) m BT BEVRTHFE SRR T 2 IR A 3, [R) Fe e HE A R T AR R H 2% &, BB RN 274K
TSR A R KT 25 8]

(3) ™ B TR G A RBOREA 75 R ITUCACRE IR P45 1), £ o DR RE TN 2 i HE il 2 & AR 2
BRI DG HR R IR 2 SR FBRHEBUBCR A BN R & e | 3282858 mRAR 26 5% & R I B
32 ihg

(1) AR SCHERFFT AU ST A S 78 SR A St b, $12 00 T 6 A DGR B 9 48 RE IR TH FERCR AR HE AR
B A RETRIE Pk HE i ZR B A SRR R A L, I LIRS BT T U ARE B8 A I A T TR S
SR T UAERRA XA RA G Ret: , B R0T, BB ae IR 9% 5 ik HE i 2 2L He3gRBi = 226 4
BB B A BT R IR AL R AR HE SR B sE | T DA ZE SR AR 22 B &S [l , 24 45 2 U e it = re R
TH PR RCR AR HERUSCR | 3 0 R Y P2 TR IR AT, T3 s 255 5 A E BA0R

(2) ACAETHREA RS, DL GDP (WA RE IR TH 2% 405 i 38 (8, i 15 28 DR AR i ME ST AT
ME LA PE SR IH £5 5 AR ROR , BT S IR AAAE — 8 B RS, A 5 I Re 4k 2250 35 , R B i AR 28 %
KRR AL TR i 1045 S50
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