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Table 1 Correlation Matrix of Input and Output
mgé’ﬂ %’iﬁ SEUER A CER WA B MR

XA = B E 1. 000

FwRER 0.586***  1.000

S Akm 0.459""*  0.592*""  1.000

piiaS 0.152***  0.500**°  0.742***  1.000

ZEbRK 0.722***  0.406°""  0.732"* 0.564°*"  1.000

BA 0.977™*"  0.500"""  0.454"*"  0.124"  0.751""" 1.000

ik 0.700°**  0.812°"°  0.670*** 0.432°** 0.555°°"  0.654°** 1.000

BRI 2% 0.883°"  0.557°°°  0.703**°  0.448""°  0.930°"° 0.888"* 0.702°** 1.000
E 1% RAEKT, T ASH RAFMAT, TR,

®R2 NERNTFPEYREE
Table 2 Provincial Cumulative TFP Index and Its Sorting

A6 TFP HeF & TFP HF B TFP HEF
Jtm 2.658 1 LT .196 11 TH 0.973 21
g 2.299 2 BIpiT .169 12 Wirs 0.962 22
et 1.981 3 b .154 13 178 0.934 23
% 1.671 4 HE .143 14 i 0.930 24
Foit 1.590 5 His .109 15 R 0.909 25
Wi 1.536 6 Wik .057 16 & 0.908 26
7R 1.527 7 R .035 17 FE 0.907 27
g5y 1.276 8 B .010 18 =R 0. 894 28
L3 1.227 9 i 0.993 19 Hr 0.839 29
¥iiE 1.216 10 i 0.983 20 ] 0.720 30
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TFP 45 #0ik 2| 1. 570, TFP 4F £ 3§ 1< 3K 3 5. 178% , # i
SEPEHKE;ARBRTIPHEREERAKTFLE
FH K EETFP d R BN R, R R K EE
WA R, 2K A0, 107% ; o # 4 X 1) TFP 78

2005 FEZ AT EMEKER HEEFER, EEHA
i ZFATFP 5 4 40,985, AFE M -0.137% . @ FEM
KEBD, A XGTIP S haE ks, iz
ZLHA R B BUTFP 45 %3k 2 1. 692, 4F 8 14 & R & ik
6.290% ; 75 b H (X 7E 2007 4 2 A ELTFP £ Bl /M g 3 K
B M R R, BN R P R B TFP
8 BT K 1. 091, 4F #1840, 827% ; v # 3t [X 7 74 76
HRMTFPU A F 2R ERBE, B0 R
BMTFPIE B /DT 1, RIAA K, FH K 45
H-0.181%F1-0.221% , @FE /KX B, i i X
1 TRP 38 4< o 48 48 xF 0 %, 36 35 7 ¥ /) TFP 2 4 2 1
KAH, BB TFP I K & K, 4 3 1 K 35 86. 658% ;
RE GBI ENTFP SRR TSRS
B, AE MR o Bl O 6. 2529% F1 5. 839% ; AR b B X L P
Ak X A T P iy 9 BARTFP RS SC L T 3 K, (2 5
KR AR 2K, F 8K 545 5 0. 827% 0. 310% F
0.085% ; Tl # ¥7] H i 1 75 7 b X A9 TFP & & - 5 31

R RRTFPENEFAAZSEARETHNUESER
Table 3 Measurement Results of Cumulative TFP Index at Different Spatial Scales

ES7) 20014E 20024E 20034E 20044E 20054F 20064F 20074E 20084F 2009 4F 20104E 20114E iﬁ?&)
4[5 1.047 1.080 1.100 1.135 1.146 1.164 1.195 1.211 1.205 1.205 1.227 2.062
B CRAERHE 1106 1.163 1.200 1.276 1.329 1.376 1.448 1.500 1.526 1.555 1.647 5.881
X PEEHK 1.013 1.032 1.042 1.054 1.040 1.040 1.048 1.043 1.018 1.002 0.984 -0.148
REHX 1,097 1.152 1,185 1.255 1.304 1.345 1.407 1.452 1.472 1.490 1.570 5.178
;‘ﬁ hEHX 1,014 1.045 1.062 1.085 1.082 1.079 1.081 1.066 1.030 1.002 0.985 —-0.137
TEX 1.014 1.018 1.025 1.025 0.998 1.006 1.024 1.034 1.024 1.027 1.012 0.107
HEMX 1.113 1.171 1.206 1.285 1.341 1.391 1.467 1.524 1.560 1.590 1.692  6.290
g FEEHLX 1.010 1.022 1.036 1.063 1.058 1.050 1.055 1.042 1.011 0.995 0.980 -0.181
KB ey 1.014 1.024 1.031 1.031 1.008 1.010 1.021 1.024 1.008 0.997 0.976 -0.221
ZbHbX 1.026 1.098 1.130 1.160 1.172 1.196 1.202 1.188 1.126 1.100 1.091  0.827
ZREIEHE 1.049 1.130 1.188 1.266 1.285 1.348 1.439 1.507 1.548 1.597 1.688 6.252
FAURIEYE 1.205 1.220 1.188 1.243 1.296 1.300 1.361 1.390 1.452 1.487 1.642 5.839
dLERIEYE 1.091 1.165 1.233 1.331 1.418 1.490 1.567 1.636 1.651 1.663 1.732 6.658
Ak ZRbHBX 1.026 1.098 1.130 1.160 1.172 1.196 1.202 1.188 1.126 1.100 1.091  0.827
X KPP 1,007 1.012 1.016 1.035 1.022 1.018 1.029 1.033 1.026 1.022 1.009 0.085
A 1,015 1,042 1.067 1.090 1.093 1.080 1.074 1.054 0.991 0.949 0.920 -0.728
PIFgHbIX  0.998 0.996 0.986 0.984 0.970 0.970 0.981 0.970 0.974 0.968 0.952 -0.437
PidbiBX  1.034 1.049 1.073 1.076 1.033 1.043 1.061 1.082 1.055 1.053 1.034 0.310
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HRIEX — 45 R, 763 28 /] R BKBL X T TFP 3 K 9
Moran 5 $t 3 A< | #F i 2 T 1% 89 B ¥ K F & 5%, i1
B WE U5 3T BE 24 3R T TFP 3 4K 77 76 18 35 A9 243 (8] 4R i 4
fiE , 5 M 7 5 55 0% R IR 0R A BT TFP 3 < 32 el B 38
7 R 22 WL TFP 3+ 78 7R 7] X 388, 2 [R] B4 23 18] 9 1 3000 o
e Ah, 3 Fh2s (] 36 B A T TFP 3 4K 1 28 8] M DG #E iY
W PR BORHE— B, 255 [RIAUE T TFP 3 K 1Y
FRMAERF R W R E, WWHZHFSH
F BX AR T TFP 3% K 1 25 [EAK i BB A 28 o
52 ENEARERAEEENGEE
BEFEE MERE S MR, FPR %
BRERMARTTFPHEKNEREZENT. O&
¥ & & K ¥ (LN(GRPPC) ) . 12000 4 1 %5 fr 19 A 35
WEAESHEHNNBRREFTEBKF, ALK
A 7 B A B SF 7 1LV (GRPPC) 45 A [l 13 B
BOUKRRAEEZEXRBRE, PFRESRS52F R
BZEAREHFEBEUEXR. O4WHE. WA
REEEERBEL M (ES), il gl S MERE
WA (FS), AERERBESEEERLRMLE
Fen RE TR G518, A 3 (X T ok 38 i f o5 e X AR 7 Rl
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ZEREW Q& VI HE £ . &5 I 5 E w18 5
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Figure 1 Overall Spatial Disparity of TFP Growth under the Constraints of Resource and Environment
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T4 TFPHThel BRI R AN BER
Table 4 Theil Index and Its Decomposition Results of TFP Index

PR X =R, IEPNES NSNS |

EAy T
T T, T T; T T, T T,

h w w

2001 4¢ 2.520 63.877 36.123 69. 696 30.304 61.235 38.765 36.970 63.030
2002 4¢ 1.641 90. 248 9.752 87.846 12. 154 81.782 18.218 72. 064 27.936
2003 4 1.047 92. 889 7.111 94.190 5.810 92.659 7.341 57.276 42.724
2004 £ 1.091 58.770 41.230 61.621 38.379 52.883 47.117 49.905 50. 095
2005 4E 1.812 71.575 28.425 71.630 28.320 69.317 30.683 59.651 40. 349
2006 4E 1.024 76.352 23.648 82,248 17.752 73.722 26.278 59.129 40. 871
2007 4 1.048 57.874 42.126 68.796 31.204 53.830 46.170 50. 036 49,964
2008 4 1.514 76. 163 23.837 80.350 19. 650 72. 661 27.339 66.249 33.751
2009 4 1.190 74.003 25.997 76.215 23.785 53.585 46.415 33:333 66. 667
2010 4¢ 0.834 72.264 27.736 78.710 21.290 72.268 232 58. 866 41.134

2011 4§ 2.965 54.652 45.348 64.411 35.589 49.393 50. 607 42. 607 57.393

ETHEKRTheil 40T, ARBE A ZEGTHRE, T, HBERZEGTHRE, £44% .,

x5 AR ELET TFP I8 4 89 Moran 1§ #

Table 5 Moran'’s Index of TFP Growth under the Constraints of Resource and Environment

PR A EFERE(W,) b R B S R B RE (W) S B (W)

EA
Moran's I p{E Moran's [ p{E Moran's 1 p A
2001 4E 0.304 0.002 0. 190 0.005 0.249 0.010
2002 4 0.246 0.009 0.224 0.002 0.388 0. 000
2003 4 0.222 0.013 0.258 0.001 0.390 0.000
2004 £ 0.250 0.007 0.305 0. 000 0.417 0. 000
2005 £ 0.261 0. 005 0.309 0. 000 0.414 0.000
2006 4 0.255 0. 005 0.309 0. 000 0. 445 0.000
2007 4 0.244 0. 006 0.278 0. 000 0.428 0.000
2008 4 0.232 0.007 0. 241 0.001 0.392 0. 000
2009 4 0.231 0. 008 0.217 0.002 0.373 0. 000
2010 4F 0.228 0.009 0.192 0. 004 0.350 0.001
2011 4 0.241 0.007 0.170 0.010 0.305 0.002

P EEB Y (FDI) MR 5T M (TOD) b iR MERAFAREMEERTS IIAZFFBERREN
FHSAEEERERSYFHUREFEEHAK TRESRXEZRE.@ B8] 3 KF (RE&D). A
ERRAETMEASELYFERBOBHAYFE SERDEBFAWIHIBRAEFSBEHRER
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Ko @FHEHH N E (REC), 5 RE™ fE 2
3, TS B 5 Tl 8 B b R R
FEEHLH] . LA b BOIE BR AT A B U Ok 08 A,
WMy ERBEMEW R/E FF W S A 5% il
¥RBETFHF(PESE T FLE), I AR H kK
T8 F 1 5 5 M 48+ 95 R, R&D 28 9% 4 36 32 30
kBT HE(PERBE LT FL), HT5 BRI B
FRBETFHE(PEFRTEFEL) .
53 SHAHESREAN

ARG R AT S8 (8] T AR B (B0 R B N

e 35 X 3= (8] T AR BHE R R AT & e A, R B
N RN SN R R &N R R I N e
)28 B S AT A, RO T A fHitaR. B
WA ER,EAZEZ EZBEKFLE T, Hausman
B B S B RN . AR [ SE RN B 5 AR, X
AANF X AT B E X R ERE RS
MBS TREEKPRE, RtEWERELT L
HARFE . T BTFPHER N 2 [ & )G , & #
WHEREHABH EEE K TFHERSE, EMiER
R R P ERE M IS R R RIBEH Y

®6 ERBITER
Table 6 Empirical Estimation Results

X AR A EE R BB ek

BHR A

W, W,
CYEERN ¢
ES t R t ES ¢ t FH t
HHO 0. 628 3.270""" 1. 928 7.630**" 2.784 7.580°"" 2. 609 7.360"""
WLNLTFP 0. 284 2.230" 0.513 3.290°"" 0. 493 3.160""
LN( GRPPC) 0. 455 2,950 0. 200 3.280"*" 0. 191 3.410°° 0.173 3.030**
LN’ ( GRPPC) 0. 107 4.240""" 0. 094 5.510"" 0. 084 5.020°"" 0. 092 6.070**
ES -0.100 -1.070 -0.251 -4.010"" -0.268 -4.580""" -0.292 -4.850"""
IS 0. 087 0. 490 -0.412 -3.340""" -0.406 -3.390""" -0.306 -2.590""
FS -0.466 -3.340""" -0.238 -6.040""" -0.233 -6.180""" -0.232 -6.140"""
FDI 0. 040 0. 060 -0.009 -0.020 -0.230 -0.520 0. 221 0. 490
TOD 0. 085 1. 400 0. 160 3.770*** 0. 147 3.720"°*" 0.133 3.420**
R&D 5. 367 1. 290 3.299 1.940° 3.432 2.060"" 3.923 2.340"
REG 5.904 0. 920 3.833 0. 600 4,932 0.770 2. 857 0. 450
Hausman {8 67. 600 0. 000
R 0. 627 0. 738 0.717 0. 686
FE 10. 770 0. 000 27.197 0. 000 38. 006 0. 000 37.079 0. 000
Sigma’ 0. 127 0. 132 0. 139
LogL 235. 107 222,120 204. 821
Wald {€ 271. 970 0. 000 380. 059 0. 000 370. 788
Global Moran MI {§ - 0.187 0. 000 - 0. 168 0. 000 -0.301 0. 000
LM Error {§ 17. 545 0. 000 21.724 0. 000 38. 761 0. 000
IM Lag 8 17. 492 0. 000 20. 288 0. 000 43. 061 0. 000
LM SAC(1) 18. 493 0. 000 22.068 0. 000 43.928 0. 000
LM SAC(2) 18. 493 0. 000 22. 068 0. 000 43,928 0. 000
A 330 330 330 330

Er TH10%e BFEACE,
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The Spatial Disparities and Influence Factors of China’s Total
Factor Productivity Growth under the Constraints of Resource
and Environment

Liu Huajun', Yang Qian’
1 School of Economies, Shandong University of Finance and Economies, Jinan 250014, China
2 School of Public Management, Shandong University of Finance and Economics, Jinan 250014, China

Abstract : The directional distance function model and Malmquist-Luenberger productivity index are used to measure the provin-
cial Total Factor Productivity ( TFP) under the constraints of resource and environment. Theil index is adopted to measure the re-
gional disparities of TFP growth in China and decomposed according to a variety of space division standard. And spatial panel da-
ta model is constructed to empirically study the influence factors of TFP growth by using general spatial panel autoregression two
stages least square under the constraint of resource and environment. The results show, under the constraints of resource and en-
vironment, the regional disparity of TFP growth in China exists downward trend, and the disparity within regions rather than the
disparity between regions is the main source of overall spatial disparity. The estimation results of spatial econometrics show that
there is a significant positive spatial spillover effects among regional TFP growth. Economic development, trade openness and
R&D can significantly promote TFP growth. However, industrial structure, energy structure and factor endowment structure play
negative roles. The impacts of FDI and environment regulation on TFP growth are not significant statistically.

Keywords ; constraints of resource and environment; total factor productivity ;spatial disparity ; directional distance function ; gener-

al spatial panel autoregression two stages least square
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