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Influencing factors’ analysis of Jiangsu’s energy ecological footprint upon

coefficient elasticity

YANG Zuying, ZHAO Yuan® , FU Wuming
College of Geographic Science, Nanjing Normal University, Narjing 210046, China

Abstract; At present, there have been relatively serious environmental problems caused by energy consumption in Jiangsu
province, which obstructs the socio-economic sustainable development in Jiangsu, so that it is important to evaluate
quantitatively the environment situation and environmental capacity for energy consumption. Therefore, at the beginning of
this paper, energy ecological footprint is defined according to the definition of Ecological Footprint, which is used to
evaluate the regional or global capacity for energy consumption quantitatively. After that, the paper evaluated Jiangsu's
energy ecological footprint from 1985 to 2006, and then analyzed the principal influencing factors of energy ecological
footprint for each year with coefficient of elasticity.

(1) Upon calculating the energy ecological footprint of Jiangsu with input-output analysis and carbon sequestration
method, the paper shows that there was average annual 10% growth of energy ecological footprint in Jiangsu from 1985 to
2006. Meanwhile, the main part of energy ecological footprint was the energy consuming ecological footprint, which
contributed 97.5% of the average annual growth of energy ecological footprint.

(2) After comparing the analyzing results of some statistical methods, such as multiple correlation analysis and multiple
linear regression analysis, etc, we find that the coefficient elasticity method was more suitable for analyzing the influencing
factors of Jiangsu's energy ecological footprint. However, the forecasting analysis of the influencing factors remains to be
further studied. Furthermore, we may try to continue in-deep study of influencing factors analysis of energy ecological
footprint with other methods.

(3) There is a strong direct relationship between the evolution of energy ecological footprint and socio-economic
development pattern of Jiangsu. During 1985 —2003, there were three periods with different principal influencing factors,
that is, variable-factors-driven period (1985 —1995), land-factor-driven period (1996 —2000) and population-factor-
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driven period (2001 —2003). After 2003, as a result of rebound of secondary industry development, the proportion of
secondary industry has been the primary influencing factor that enlarges energy ecological footprint in Jiangsu. Meanwhile,
energy ecological footprint has expanded because of the acceleration of urbanization (50% in 2005) as the secondary
factors, and the declining of energy efficiency (energy saving rate per unit GDP has increased from 0.78 to 0. 89 tce / ten
thousand Yuan) has also resulted in the growth of energy ecological footprint.

(4) Jiangsu has just started to coordinate the ecological sustainable development and the rapidly socio-economic
development. Though there was a decline in the growth of coal, crude oil and other energy consumption, energy ecological
footprint was rapidly increasing during 1985 —2006. This was because people neglected other factors ( except energy itself)
that raise energy ecological footprint, and this was mainly caused by social and economic development, e. g. the increase of
proportion of secondary industry, the rapidly reducing of total area under cultivation and so on.

(5) Due to the difficulty of data acquisition, the paper only calculated the energy ecological footprint, but failed to
measure the energy ecological carrying capacity. Thus we did not figure out the ecological deficit in Jiangsu from 1985 to
2006, which is also to be further studied besides the better way to analyze influencing factors of Jiangsu's energy ecological

footprint.

Key Words: Jiangsu Province; energy ecological footprint; influencing factor; coefficient elasticity method
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Table 1 Energy producing projects in Jiangsu since 1985

HEYRAE 10 H Fritt e R FRET BN T IR

Energy producing project Land area/hm? Yield factor Balance factor Construction year
wM B 209400 1.53 1 1985
UK & AR 30 2.7 1 1998
FH S A R 80.2 2.75 1 1999
YL I3 H 1562 2.76 1 2000
B E LK R 15.263 2.58 1 2003
YLH R 14485.33 2.58 1 2004
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TER R A R - 3 BEIRR A 6 BRI A S B AN W3R 5 5 R B BN 2 GDP 3 Tl A= 7™ R fE 57
AL HEEE B R & R B DB IR KSR AR MR R BE IR A S R A S B TR R
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Table 2 The evolution of EEF in Jiangsu

E4 REVR AR 2 BRVRTH SRR e 2 il REYR B 5 VA4 S il RBBURAE S R
Year EEFs/( x10°hm?) EEF¢/( x103hm?) EEFm/( x10°hm?) EEF/( x10°hm?)
1985 353.236 22430. 663 202.215 22986. 114
1990 397.691 31330.747 78.187 31806. 624
1991 406.516 32712.886 -112.671 33006.731
1996 455.264 44225.195 203.456 44883.915
1997 460. 608 42815. 681 105.280 43381.569
1998 463.484 43813. 006 89.086 44365.576
1999 472.676 44865. 669 646.787 45985.132
2000 497.520 46527.974 546.098 47571.592
2001 511.608 50748. 948 493.813 51754.370
2002 532.611 50781. 074 831.370 52145. 054
2003 564.768 57765.396 2052. 139 60382. 303
2004 637.411 71054.700 3454.299 75146. 410
2005 683.991 90217.215 1762.576 92663.782
2006 732.830 98218. 995 3875.294 102827. 119

2.2 VIHARBEADEDHERBOTE
ASCHEST EEF-X 50 R B0, 0Bl B 4 B R XYL A BB TR AR 25 i M R AR BE K/ TR AR InF -

_AEEF/EEF _AFEF X
Meer =" "AX/X  © AX  EEF

A maer N RETR AR S AL B R EL, X VLHRAE BRI AR S R R
HR¥E 1985—2006 445 R R R B-F- 358 R0 ( 3R 3) , A OB H D 3 FP2REY e >3 D EESENA A
R, 1 <mpgp <3 HREFLMHER, nper <1 HAERIHER

F3 IHHEREESETRMERSE
Table 3 The classifications of influencing factors of EEF in Jiangsu

P R B E IR (B RS0

(5)

’?‘35'] Categorical threshold of Influencing factors

pe coefficient elasticity (including Average coefficient elasticity)

FEPHHEE 53 H L (21.458) HRHL M EAR(17.479) LA D S (15.261)
Principal influencing factors TEEF BTy LR (7.832)
W Ler ST AKP-(2.089) efi GDP AEFE(1.837) AT Stk (1. 570)
Secondary influencing factors Meer RIS TR MR (1.586) ERERE(1.5)
B R 2 Non-influencing factors Nggr <1 A3 GDP(0.6) . A T4k 7= &8 (0.558)

2.3 VLIMVERRIRAEDS Bl H R o

2.3.1 FERWHREEST
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Xf FE R R R MR B, DL 1985—2006 4%, #4755 1 AR AL 2 MERABS R AW EEFMER 4
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hitp : //www. ecologica. cn



24 5 BRE % T HERBOTIIE REIRA S R B R T

6745

R4 BEMILHARIEAS LENERRNR

R4 IHEBRESELTE 12 H¥WERAGFT

R4 4 AT . 1985—1995 454 + 5 R Z A5 5h Table 4 The series of 1% and 2™ influencing factors of EEF
1996—2000 4F- 2 H #s 5 2 £ 5307, 2001—2003 4 )y o Jiangsu
. N . fE %1 A% %2 %

A | lZl ? + '@%ﬂ ) 2004—2006 EF‘ jﬂ % —FE j.l_" H:A E: * Year First factor SecomiL factor
S, 1985—1990 H e HhHb 2 TR

1985—1995 4F FE MR R A G R R EHEK, 1990—1991 B B4 TR IR
1990 4F LA g 45 — 7l b B -Bh s BT, 1990— 19 TIe JRIHAILE AnEH
1991 M HF ML TR A FLRB 1990 FF RS it
Eﬁﬁﬁ?ﬁ%tbﬁ'}\ ] lé\ﬁo ﬁy&TE 1985—1995 1998—1999 ﬁfmlé\ﬁﬁ %:faﬂkﬂﬁi
EHE], YL IR B T AL TR 2 R AL B BE, 4L & 1999—2000 HhH 4 A AT
BT R BAE -, B - 5 ed 2000—2001 Horl e UNEPEL
R A 25 S Y B R SR 20012002 AR A=

1996—2000 4R MR A H MBCR BB Gl ﬁgz’i zﬁzg:
% M REMAE TR T, A T H 114 2005—2006 B 24 B

B0 13 A B TR IX R, RARARHE T VLR IR

AR B K B IR i P AR A , 200 b i A Bk e T A& R P BB DL TR 182 , AR 3433 I 3R 2 2 x
10*hm*!" 5 248 A 0 BB BB ARG, EL T RO, Bk — I 39 , 16 SR AR 3 R VR A 745 JE 05 3 1 B
KEHEH S AR, SO L8 RRIR AR S R 5E 1 AR 2 T D 3E SO L0 4 BR VR AR 28 Bl 1Y
E2NMNEE,

2001—2003 4ERIA O B 50-38 — =\ B E (S S m A el M E R, BARAX —AILA A D
BEE K USSR, (HEE ET IR AME TSR, AORshiinK, KEIME ANORALT . |5,
X BT A PR AN D 2929 150 7T, P RZHCHIERLA D, MZAREEANDKBREK, txfe
BANA SRR MEAER. B TAORKANMUEEREAERE, mERER . TEFHE R
TE R B A 7 BeAE , BRIt AR S\ D8 BUks e BT 3 BB VR T 2%, B RRUR AR S R i s SR AR e B Iy 36 1 a2
HEM,

2004—2006 4FPA%E — 7=\ L B -#E b S AU AT I — el —e— L — — B

SEEMEE . THEWEHRER L RS e, ermepnn aae
BEe AT BR3Pl R R, 20032004 Ewof

G TUAA P TR KB 56.5% SRk 2%, £ j_\,‘"\
TR THERT 1% 245 K ZE, M 2004 452, 7175 B 10
BET P L E BRI 56% U b, b —BfHA 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
1 5% Wb SRS el B O R A R e
W R FEERER ., R, BT — A = R
FIgkseithn, R4 P s mARN R, WEm T 2
BREIEAES R,
2.3.2 REZWERRGHT

i 5 AT, 1985—2006 FHAHE] , VLA E BEIR A S BB R E W H R 7512 A —, Hod, GRIEIH 2 &
BHBRRIE R BBRITE —E N TR BRERBOKT A TS, (AP K IAE4E R A 22 lmii 4k K- FT oo
GDP REFEUFNIA —E M L5t

ey
(=}

Proportion /%

B 1 1985—2006 &&= K= 4R E
Fig.1 The evolution of three industrial structures from 1985 to
2006 in Jiangsu
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Table 5 The series of minor influencing factors of EEF in Jiangsu

U 38 W 2 B Wi A EBRERH Ji 76 GDP fE#E
i B R Hﬁ'ﬁgﬁ ik R B etk R B ik R B
Coefficient elasticity et Coefficient elasticity Coefficient elasticity Coefficient elasticity
Year Coefficient elasticity .
of total energy R of level of of Hoffman of unit of GDP
. of coal consumption - . .
consumption urbanization coefficient energy consumption

1985—1990 3 4 2 1 5
1990—1991 3 2 1 4 5
1991—1996 4 2 3 1 5
1996—1997 1 3 4 2 5
1997—1998 2 1 5 4 3
1998—1999 1 2 5 3 4
1999—2000 2 1 5 3 4
2000—2001 4 1 2 3 5
2001—2002 5 4 3 1 2
2002—2003 4 3 2 5 1
2003—2004 5 4 1 3 2
2004—2005 4 5 1 3 2
2005—2006 5 4 1 3 2

REVRIH 2 B B T 2 B B 1S P E 2000 4R Z BT HI02 T 1—3 f7; BRIR TN 28 B B IRJF7E 2000 £ELL G
TRERN 4.5 {7, BEARIE TR R BIR)TAE 2001 SELUG W TR 4.5 0, Bk, BEURTH 2 BB I 2 B B K3
L4 20002001 4E R 5, 43 ) g e A B AR AR 55X P . XA HEA 21 4, VLA S A &K
2T RE VR TE FERG KA XT 218 5 [R]B B T 3 B Rt 18 B A8 B5a il , R VR IH B8 b A B B Ak, R OB 1 TR
SSRERA R L REREE"

ERERBIRFHEE —E S, BEERRF AR A, RKEM T3 i, XFEEHTILAAE
P EE— B DL EAL T R 3, W8k A T SRR T L — B R2A ™ ; FET, 3 20 42 90 R0k,
LI SR TP E TV ALB 5, B TSR =k L E 2 B, 1990 L ER S RECy 1.21,
1997 8L [y 1,2006 4EN] T RES] 0.4 ; 2 2008 4R, VLE B LAV IME R TAk M 2.5 £, I ig higis
Tk 4.59%M

R ALK SR P 7E 2003 4FDIRT i 3h #2003 LR HA EEAS 2B M EmEERREREE (L.
X574 20 42 90 4R LR A PREIR T AL FE R 25 DI AH G . 1990 AR YL IR IR T AL A AR 23% KT 4
E ¥ 3% ;%) 1998 4, i FILARETBIX R AR, & AT 11 A3 E] 13 A, KRR T 24 135
MR, (15 2 BT KRB 30% , B ki 2 E 317K 52003 4, LA K F R 46.8% , B
B3t A EE KR 8 ANE 43 5 3 2008 4 VLA IR ALK A 54.3% , B ASRifbst &t

Hf; GDP FEHESR [ B BB VR T 2R 7K - F0 19 REREFER L 1) R B4 br . XHYLIRE TN &, 1985—2000 4F, Hiff
GDP REFEXT BEIRAEZS I AR/, HAHEF AL T58 4.5 £, T7E 2001—2006 4, Hfi; GDP REFE MR MHZ 5
R HEP RS RIS 2 L. XFERBWAHEMIERE : (1)2000 4ELIRT, TLIRE HA7 GDP BEFE T FEIBEERK,
M 1985 4F ) 6. 34tce/ TTTCREZE 1999 4Ef) 1. 06tce/ T TG, FRET 5 4% ;1M 2000 4ELAJS , 44 B GDP §EE )%
T A 2000 4F ) 0. 86tce/ J7 TLF 2 0. 89tce/ J7 T, REVR FI FH A B AR BCRAHX T 1, MR 3 AR IR AE B BB I K.
(2)2000 4 LARTHI L7748 RRIE A S R AR 58 1 AL 3R 2 it S AR, 2000 £ 5E 1 MR R RE
P EHEE . AL GDP REFE 558 — 7=l b B SCHRMERR R, 58 — =L Lb B i AR BE 4R = , R i T #847 GDP
REFER B R AL B Fo
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3 Fit5ifit
3.1 %ig

(1) 7€ Stoglehner FIi 35 % REVR AL 25 R B BFFT A0 FERE 10 AR SCEMRHTL G BRI, R A
VR G T RBIR A R 5 R AIBRONOE A% T RRIR AR A AN BB 25k , Rl 183158 T BRI S 2 A
R, = F ILFEMBILE RIS R, 458 BN, 1985—2006 VLA MABTR A4S 2 il AR B3 Kk 3
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