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99 800 Tab.1 AAGR OF GDP and Energy Consumption
in Yangtze River Delta
47 21% -
. 1991 - 1995 1996 -2000 2001 -2005 2006 -2010
° Indicator
GDP( %) 16.71 11.19 12.73 12.99
° 1991 - (EC) (%) 8.72 3.54 12.5 7.65
2010 20 P
EC 1.91 3.16 1.02 1.70
(EC N
’ ¢ )«
1 PAKS )« DK )
1991 -2010
1.1 GDP( 1990 ) 1990 3 102. 85
2010 38 277. 56
N o 13.39% .  “ 7 “ 7
N o 1991 - 1995
16. 71%;
o 1996 -2000 11.19% ;2001 —-2005
GDP o 12.73% ;2006 - 2010
12012 -08 -03
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12.99% . 1990 1.2
11 433 2010 53 840
8.06%. “ 7 «“ ” .
. 1996 —2000
3.54% ;2001 - 2005 12.5%; . 2010 25 774
“ ” 2.3 . 1.53
7.65% 53 840 17. 48%
GDP 2010 1990
GDP . 5.9 ( 2) .
2 (10* tce)
Tab.2 Energy consumption in Yangtze River Delta and China ( 10 tce)
Region 1990 1995 2000 2005 2006 2007 2008 2009 2010
3191 4466 5492 8312 8967 9768 10567 10367 11201
5509 8047 8612 16895 18742 20604 21776 23709 25774
2733 4851 6560 12032 13222 14533 15117 15567 16865
11433 17364 20665 37239 40931 44905 47459 49643 53840
98703 131176 138553 224682 246270 265583 285000 292028 307 987
(%) 11.58  13.24 1491  16.57 16.62  16.91  16.65  17.00  17.48
( DI IS IS IS D)
1991 - 2010 D 1991
9.53% 1.51 N 1),
3.05 o “ ” “ ” 2010 1.33 t
/ 1990 55.9%;,
“ ” “ ” 1.42 / 63.5%;
1.5 / 63.2%
5.62 ( 3) . 2 .
3 (%) 1992 -2010
Tab.3 AAGR of energy consumption in DEA — Malmquist
Yangize River Delta
Year Jiangsu Zhejiang Shanghai .
1991 -2010 8.02 9.53 6.48 o
1991 - 1995 7.87 12.16 6.95 2.1
1996 - 2000 1.37 6.22 4.22 Malmquist
2001 -2005 14.43 12.90 8. 64 - Farrel ' \Caves *
2006 - 2010 8.81 6.99 6.15 + Bauer” . Fare * DEA
q Y Malmquist
)« DK DK )
@ = / (1990 ).
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Fig. 1 Energy consumption and energy consumption per unit of GDP
in Yangtze River Delta
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1
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B A A ER S N AT ( EHCH) ( PECH)
(xt yt) t (xt+1 yr+1) (SECH) :
t+1 D:) D6+l t EHCH =D:)+l(xt+l ynl) — Sf,(x[ yz)
t+1 ° t DE)“(% yt) Sz)(xwl yz+l)
Malmquist Dy(%,.1 ¥,.1/VRS) — SECH x PECH
Dy( x, v,/VRS)
f Maimquist
1 D (xt+ y£+ ) q
Mo(xl Y1 Xian y1,+1) =0D’(xil)l (2) Sf,(x[ y’)
ol % Je M, ( XN X Vi ) S’i
t + 1 O(xl+l yr+l)
1
MalmquiSt D(l)(le yt+l/VRS) D(l)(sz yl+l) D(l](xt yt) B
t+1 Dé)”(xwl yr+1) D(l](xt yt/VRS) D(t)”(le yl+l) D(t)H(xz yz)
My (xl Y1 Xian yHl) =T, N (3)
Dy (=, v) = SECH x PECH x TECH = TFP
Fisher Caves (2) (3) ( N )
(1) t t+1
Malmquist o 1 t t t+1
t+1 o
Malmquist N 1 1
( EHCH) o
( TECH) t t+1
DH](" L Yin) 1 1 1
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( P
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( TECH) .
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( SECH) ) 4,
1992 -2010
1.038
Fare 1
o TFP
0 1992 - 2010
1998 41.9%
o 1999 -
. 2001 - 2004
2005 o
2007 -2010

4 1992 -2010

Tab.4 TFP index of Yangtze River Delta ( 1992 —2010)

Year
TFP EHCH TECH SECH PECH
1992 - 1993 1.018 1.000 1.018 1.000 1.000
1993 - 1994 1.034 1.000 1.033 1.000 1.000

1994 - 1995 1.063 1.000 1.063 1.000 1.000

1995 -1996  1.094 0.998 1.096 1.000 0.998

1996 - 1997 1.110 1.002 1.108 1.000 1.002

1997 - 1998 1.419 1.000 1.419 1.000 1.000

1998 —1999  0.718 1.000 0.718 1.000 1.000

1999 -2000  0.975 1.000 0.975 1.000 1.000

2000 -2001 1.017 1.000 1.017 1.000 1.000

2001 -2002  1.059 1.000 1.059 1.000 1.000

2002 -2003 1.054 1.000 1.054 1.000 1.000

2003 -2004  1.099 0.993 1.106 0.994 0.999

2004 -2005  0.784 1.007 0.779 1.006 1.001

2005 -2006  1.012 1.000 1.012 1.000 1.000

2006 —2007 1.112 0.995 1.118 1.000 0.995

2007 -2008 1.100 0.980 1.122 0.999 0.981

2008 —-2009 1.107 1.016 1.090 1.001 1.015
2009 -2010 1.080 1.008 1.072 1.000 1.008
1.038 1.000 1.038 1. 000 1.000
Average
5 1992 -2010

Tab.5 TFP index of every region in Yangtze
River Delta ( 1992 —2010)

Region TFP EHCH TECH  SECH  PECH
0.937  1.000  0.937  1.000  1.000
1,052  1.000  1.053  1.000  1.000
1.134  1.000  1.134  1.000  1.000
1.038  1.000  1.038  1.000  1.000
1999  .2000 2005
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1.134 13.4%
0 TFP

13.4% 5.3% ;

DEA - Malmquist 1992 -
2010
3.8% . 1992 -2010
1997 — 1998
; 2006 —2007  “ 7 N
2008
8% —10%
1.134 13.4%;
GDP
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An Empirical Analysis on Total Fator Productive Energy Efficiency of
Yangtze River Delta Region
SUN Jiu-wen'>  XIAO Chun-mei’
(1. Institute of Regional and Urban Economics Renmin University of China Beijing 100872 China;
2. School of Economics Xinjiang University of Finance and Economics Urumqi Xinjiang 830012 China)
Abstract Based on DEA-Malmquist productivity index this paper estimates the total factor energy efficiency of Yangize River Delta

region empirically by using the data of energy consumption and economic growth in this region from 1992 —2010 and decomposes the
changes in energy efficiency and finds the energy efficiency trend. The empirical result shows that with time as a dimension the total
factor energy efficiency in Yangtze River Delta region increased in 1992 —2010. From further decompose of TFP index technological
progress index rose technical efficiency did not change. So the conclusion was that technological progress pulled the total factor energy
which was concerned the

efficiency in Yangtze River Delta region. The total factor energy efficiency showed a stage fluctuations

national energy saving and emission reduction efforts regional industrial structure adjustment economic development mode change
relevant. With region as a dimension the index of total factor energy efficiency in Shanghai was the highest Zhejiang Province was the
second while Jiangsu Province fell. Based on this results this paper gives some measures and suggestions including accelerating energy
technology progress

speeding up the upgrading and transformation of the industrial structure improving the proportion of the third

industry speeding up the industrial transfer increasing the clean energy and new energy use speeding up the system innovation and
giving full play to the function of market mechanism.

Key words energy consumption; economic growth; energy efficiency; DEA—Malmquist
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