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R, BT R R B T 3 F1 TEMOREREST

AR Y S My e K % /=R R Tab. 1 The descriptive statistics of variables
AL X 3 AE B B . M pk, KR MME M b2 ME KM
S Bl b P S Y JIioe M4 7B 620 435861 568885  27.96  41660.83
% FifiSE ol E'f ; el {)\% R piE e 620 2030698 294835 12811 21231237
2, H—E PR AT LR e Bz 620 212649 149939 1.7 633530

ST L T H A A AR G R ik 60 e15  3m 3% 2180
I Z 8 0 A TG, Frblak {58 620 280.7 470.76 0.20 4574.70

o ZEF T I 620 356.65 676.85 0.03 4789.00
= Y Pag=%
T =X AR R e B ey 620 2608 7.87 1050 6890
=] S N —
AR AR TN 1 TR . EELEIN 620 84057 67611 6635 462100
K 620 56.35 115 3845 94.90
S LA ke REWAY NITHEAKT 620 862 25% 210 12.00
3 HREREIT Pl gy 620 3876 7.2 26,58 7644
il A 620 4261 20.03 1012 89.16

R T ARG A bR A R A
FER B, TR R, 18 DEAP2.1 Bk, A TR MR AeER
PR BAEARE RO . X, G 10 MR U R D). M, 20314
BRI R . PUERARIL G4 X, B A T IIAS ] X3 2 B
BRI Z S
31 EEZEFETUSW

A EZ A, PEESERA R OE R T NEABE F2ME ), K5
Bf b, SRR A R BEAA T TR, 78 1990-2009 45X 20 4E 0], 4 E 22 HEA
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WF 5T A 1) RO AR TR 56 o 5K 424556 B 1 A PR R FH IR (R e AR “FH R (accumulation)”
A & S AR B e it 1148, AR SCR FH IR 02 [ 5 98 7= e 0 A7 TR, A A TR o iy 2
1952-1998 4F- [ B ] 4E S, TIASSCHIFSR A TR RUBE S 1990-2009 4F . # 8 A, . P8 . ARk
HiXE R4, FEX 2046 0], R ARTRHIX 2R E A =R UE T, LT T 2.37%; HA
X A B R A R R PUR IR T, o b X R B 2, R4.45%; PUikih
DX ARG HE X 4B 2 A 77 R 3 KR A I R T 2.78% 11 1.84% 0 AN AEA 1 42
BRAE PR ERE, SERE F, BT 1993 (8.65%). 1994 (8.76%). 1995 (5.78%).
1996 (5.20%). 1998 (0.99%). 1999 (0.70%) F12005 (0.14%) 4F {4 & Az = R KRNy
BN, HAF0 G R IS R 1

iR . 1993, 1994 Fl1 1995 45 2 o [ e B R AR P R KRty 3 4, R LR R 7
Tk 3 AR R PR ARG S, 209 BT T 6.78% . 4.75%F110.59%;
UL 1992 4 2 J5 Hh [ el S P A AN WRR A R T B S M RCR eledt , 78 19954, R
MIFARBCRE I T T, (HIE W THORSED R BRI, Bl 1995 41 28R 4 1)
WK ETF T 5.75%. 1M 1992 (-8.61%). 2002 (-7.28%)F12008 (-12.80%)4F J& 45 & A= 7
TR 34, FETET, BT 1992 (1.23%) 4EMHIRBCRIEA, 3% 3 4E M4 AR
R OFARMIEE R A EARRCRFBPRCR R T A, (BIRM 199745 LS, P
AR BT TR, FEEH TEARMEE RN TR TEN; Fe, Wolfe S Wil ams
HLAY I PR 2 B T S AR O

@O SRSy ARAEARI et K, Wb, B VIR WL, fEE. IR, TR, TR 10T
D FhESEIE I, 2Bk, VIR TR, Wi, IR 6N X PHEREAEEELG. WU, RN =M. P
L BRTE L HOR . . TR PR, AN TP I X ARAUEARID T BRI, HAR3AE
[XAO

@ MRHESCHR[22], FARFRFERORE 1, BRAIRPRA ARG R
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Tab. 2 Total factor productivity for 31 provinces in China(1991-2009)

191 1998 1995 1997 1999 2001 2003 2005 2007 2000
Jext 0995 0980 1182 1.084 1100 0970 1.049 1011 1149 0970
Ko 0955 1090 1154 1.085 109 1012 1.085 0969 1131 1.126
Tk 0964 0896 0960 1.000 1088 1033 0.%1 1318 0961 0956
1Ly 1102 1059 1055 0943 0975 0936 0974 093 1023 1.009
i 0853 1186 1147 0.94 0930 0808 0.913 1033 1100 1.095
U 0963 1087 1129 1.064 1019 0974 0.822 0908 0947 1124
Fhk 0963 1138 1054 0943 0981 0934 0983 0872 0920 1.127
SERIT. 0956 1140 1120 0.4 1000 0989 0.%7 0875 0946 0883
Lifg 1068 1080 1119 1.218 1134 1010 1.07/4 1077 1094 1.099
VDN 0914 1241 1121 1044 1078 0952 1.008 098 0988 0971
T 0986 1194 1137 1.047 1005 1001 1.019 1025 1059 1.020
L 0877 1027 0923 1.083 0937 0904 0.889 0816 0919 0953
frg 0943 1190 1117 097 1076 1027 0931 0902 1003 0895
awiil 0909 1091 1080 0913 0957 0804 0946 0964 0867 0936
AR 0956 1158 1026 0.92 098 0896 0988 1037 1018 0952
) 1046 1018 0938 1.016 0982 0978 0.909 0853 0924 0976
Wk 0842 0867 1229 1.003 1023 1006 0958 0925 0949 0937
i) 0838 1031 0933 0.924 0972 0946 0.929 0965 0919 0972
IR 0798 1107 1140 1.060 1100 1034 1.002 1040 1011 0956
i 0818 1031 0974 0.926 1047 0969 0.907 0900 0944 0910
b} 0898 1075 1078 1.030 1081 1054 1.4 1008 0855 0935
N 0984 1128 1018 0.855 0991 0876 0910 0906 1013 0945
il 0871 1062 0970 0.910 0938 0938 0.92 09% 0944 1036
B 0880 1004 0949 0.850 0863 0932 1.017 0972 098 0912
PN 0904 1046 1077 0926 1028 0982 0.4 0927 0958 0958
Vi, 1075 1115 1351 1.023 0948 0926 0.99 0921 1026 0941
Bept 1041 1087 1067 0.859 1024 0948 0.84 0915 0995 0965
Hl 0956 0939 0932 0.43 0995 0958 1.019 100® 0892 0910
i 0958 1246 0770 0.6 0875 0979 1.062 0971 1094 0981
TH 0929 1110 1006 0.917 0920 0947 1.039 1071 1018 0908
B 0842 1257 1026 1.021 1069 0985 1.7 19% 1015 1020
4E¥ME 0938 1086 1057 0.983 1007 0958 0.976 1001 0989 0980
ZEEME 0948 1101 1103 1.065 1074 0999 1.009 1037 1027 0988
hEAfE 0936 1016 1026 0.972 0974 0929 0.B4 0910 0934 0964
PEEREME 0926 1101 1024 0930 0969 0937 0.984 1047 0999 0965
%At 0961 1122 1101 0.980 1000 0966 0.°24 088 0938 1.045

AN\
993 1994 1995 19% %7

[ 3

]

1998

Y

STE B ()
B8 & B & o o B & B

—e— S [EHE —— KA —a— P — e - PUAIE — - KA

BT 1990-2009 4 KA, AL P L ZRIE X 4 B3R A P AR AR
Fig. 1 The growth rate of TFP in China and its East, Middle, West and Northeast regions (1990-2009)
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ME TIRATATLLER], AREBA M SRR R KRR LT, AAILGTE
By o MBS MNMEME, BRT 1993-1996 X 447, A, . PUAIRILH ST R A =R K&
RIEAN, HAFM SR A RN KRR T &S, mH, 20084, 4
WERETRTMEREZ, DA FRE17.90%; P& FHE15.12%; KIbEH T T
12.23%; 380 TS MR—2L, R 7.14%. NS DEENRE, dbat. K. L,
WL YLI5. TR, R . BRI 8 ME Y, KERA R R AR BT, A
By, RBERETRIERDFMAE T TR

MR HRI L, o E R A R AR TR R R TREORECR . i AR
FIBRCR TR T2 . 7E 1990-2009 4 (0], H EH ARME TR T 2.60% ., 4lif R3CE TR
T220%, FBRICETRE T 0.50%. AR HIBRIE . RTINS, AT
R T 1993 4F 2 J5 i [ R AR P R KR B BB AR T RS, B 320004, XFF
FEEARA TSGR . Zheng G MIMFFT FRRAS I B 7= 2 T T FR R 4512,

LRI, X 204F], HEPHEARBENIE, WK T 090%. X—FR4e5 440
ARAOAIFSE A 62 BL, MIAERFSY 1996-2003 4F (B () X IR A B R A PR m), AT IR
AR E R [ T HARAE X —IEPE" . 15 U0 Zheng 55 Ar BAEAGABKE, P R 2855 K o
SZa o T LR RCR et gt ok TR A “OKERON” P MR TR 2 5,
Ve [a] R R WF 587 AN TR, ARWF5E 5 Zheng Al Hu (BT 45 B AFAE—E 22 5%,
AT AT 5T 2 I A 2 3R AR 7 R ORI T 3.5%; MIARSCIFSR R B, 7F 1996-1997 4
F12007-2008 4 [1], H[E AR BB TR R, FERROMEIRECR | FARAS LRI RL
REET IR, (B2, FEXWNMFEE RSB RZA R TR, LUFRCRIEZ 53] T 11
Fro X AT HES Y UM N E PR IR S, SR — RANZER UM G . 7E 1997 4F
WM EMEHLZ G, EERECT — R0 SCER G, SCE T 255 M HECE Rl T 2008 4F 1
EIREHAEIL, BUNRIT A1 4 TG EAEN B — RV E RSN L5 P I Xl
MANTE AR T, A E 25 L
B 7534 o B T B T £3  1990-2009 £ 1 [E T 9 Malmquist 4 7= RIS H N HH R
%‘H\ ﬂ( Jﬁﬂf TE'F El /‘J j( %)’1 $§ %ﬁ?} Tab. 3 Average Malmquist pl:oductivity index and its decomposition in
R - China (1990-2009)
MRER & 22 T 18 K R SR A

N Ty AR HAE  aiRME HIBRCE  Mamoquig 4%
) D Y A= /4
B3, TR BTV A Bl RS B SRR (PP K

FRMELXT P EAT K 10010m 1044 0.8 1.6 1018 0935
i R U R R 1911992 0988  0.920 0.976 1012 0909
Iy 192-198 1014  1.067 1.010 1005 1082
32 ?Uk" iﬁﬂ’]ﬁﬂ‘ﬁ 1931994 1035 1047 1.083 1.001 1083
TRZEREM : 1990- 104106 0951 1106 0.%68 0992 1052
2009 4F 0], ERE KA. 195196 0998  1.061 0.994 1004 1048
d . PRI LK (A 1961997 0985 0.5 0.976 1.009 0980
1 e A L 1997198 0988 1020 1.003 0985 1008
HHIH {:Kjt%liﬁ HT“‘/‘%IE 198199 1004 1001 0.7 1007 1005
g, WEEH 77X 204 10], 19000 1003 0.964 1.003 1,000 0966
P EFEARSCR SRR TR 2002000 0952 1.005 0.%1 0.990 0.956
(0 (F2). Bofie ok, thfE 201200 00 0.%4 0.954 0986 0924
< e iz : 2002208 0993  0.%81 0.993 1,000 0975
AR B AR f’j j_—F/ \F%\ T w0 0967 0% 0.970 0997 0962
2.60%., i, KIHEMH  omazos 0%z 1047 0.966 0976 0987
FARYBCER T 1.02%; PHHE 2052008 0917 1.036 0.21 0.995 0.950
MK [ HE R Ak R R pe 20062007 0966 LepL 0.973 0993 0987
oy .  2007-208 0914  0.949 0.922 0992 0868
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Fig. 5 The result of panel data unit root test
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Tab. 7 Estimate results for TFP affecting factors

W fif T A INTFP
i Jrid —Kr 24> GMM #5 GMM
[ I Il 11 I\ \Y 1 Vi Wil
L-InTFP 0.756 0.746 0.656 0.732 0.867 0.842 0.765 0.812
(AL17)**  (15.24)***  (11.36)***  (1843)***  (1268)***  (10.25)***  (11.41)**  (13.52)***
c 1.125 0.045 -0.028 2.366 -0.347 -0.431 0632 -0.967
(223)** (0.26) (0.24) (4.68)*** (0.45) (1.38) 17 (1.26)
InAgg 0.068 0.042 0.003 0.003
(459)***  (4.63)*** (225)** (2.15)**
InGov -0.019 -0.017 -0.026 -0.024
(2.36)** (259 ** (2.84)*** (2.16)**
InHum 0.058 0.076 0.068 0.068
(221)** (B42)***  (441)*** (3.26)***
Inindus -0.045 -0.106 -0.113 -0.069
(5.47)*** (1.13) (1.24) (2.34)**
Ininfor 0.238 0.236 0.041 0.045
(9.78)*** (10.37)**  (5.31)*** (5.52***
Ininfra 0.048 0.006 0.008 0.009 0.023 0.009 0.014 0.015
(0.68) (035) (0.53) (0.28) (0.74) (0.57) (0.69 (0.68)
Inins 0.025 0.018 0.046 0.045 0.038 0.049 0.051 0.051
(2.87)***  (5:38)***  (5.69)***  (55I***  (5AZ)**  (26B)***  (2T7Yr**  (2.7***
InOpen -0.007 0.006 0.019 -0.019 0.019 0.018 0.017 0.018
(0.63) (2.22)** (2.96)*** (0.95) (0.95) (2.80)***  (221)*  (2.72***
InLS -0.021 -0.235 -0.198 -0.254 -0.216 -0.210 -0.226 -0.218
(2.37)** (2.48)** (2.16)** (2.44)** (2.24)** (2.27)** (2.45)** (2.56)**
Abond testfor AR(1) 0.003 0.002 0.024 <0.01 0.001 0.004 0.002 <001
Abond testfor AR(2) 0.186 0.216 0.221 0.342 0.193 0.269 0.21 0.268
Sargantest 1.00 100 100 1.00 1.00 1.00 1.00 1.00

Ve 0 IR t SR, . ** A A 10%. 59 190 B LK CF-
B AR N T, XSO /NG SR A e S R S A R R — S . A
NG, WG RV 3R T — S B T AT A B ST e B A R
S5 (NS RAED, IR BEEED) . N BEAR 2T K SRR T & B2 AR A
H, FFRB—ERRE AR o XL AT BEAS AR T T LLREAR 55 3l ) S S RERS B0 A7
RS E, IR RE™ s e e 257, LSS TFP IR T, X Ui ]
T LS RTREAAEA G B )T . L, BURT SRS R 2 3 KOy, IR
g5, KRIVERJEIARIRS L . A SCHIRIFIE & UG BAR K P X 2 A R A R 1 . {5
BAAKAA BT DAl 5 BUSAS, I pRAlk 18] S FIIA I, TR 22 5 a1 74L
AR TEFERBOE DT AT, FERHBERAE O — R B R T DL B fe SR G, SORT Ul i HY
RO A A E 22 G B 1 CAIZEJER, Hulten™), WFSEREH, ARG 1 K- X 4 2 R A
PERIEOIE, (RS E S EIFA R XA RE S I MR ¢, M — M8
PRXE AT SO, ANREARG O S st . D, RERIHAOI X 28 DR S e A A 17 ik
— I,

WA R R BLRE AL & U 5T, X T SR A - R A e Y . XA
BT 2GR RE IR Tr I < R, DR AR I 2 T BE RS 2 5 R ACR I 3R
FRIE R, B e e 2 e B 5 22 DR AR T ) A G — 4. AT IE i 2]
TATITHOKFRZARTE T E R TR R 2 R 7 FRDE B, i Tl Xt
MO AR T A 2 TRl D, 23R S R A R AR T AN
FESTAE R AU A A T 97 4 b, &N R RO A& R A R SRR oL, ikt
HWERLFI I, SAGARECR . (R i TASCEAT A R LA B RCR ) 7
FEH, BT AT S5 E I AT Rt — 2D P



1082 W B ) 67 A&

5 S5 KHORTR X

I H 4548 X 1990-2009 4 9 T AR Bl , (3 FH Malmquist 35 20286 1 3144 ()
BRI P S AT R A AR SR T T . N EEZ RS, hESERA R
X204 AR R T BRI TRARENE THARRCR | A RECEFBUELRCR
T WA, W P RALSEIRE BE, SRR AR R8T X R 5 R )
8, WX ER R ZERE; EX 204F 0], HA R IX 2T R A =Rt 7, mHp
BB PEIE AR AL AT BT R R . BRI R L, X 20 4], HE AR AR IE, B
T0.90%. 2RI HoEZ5 P = IS K AROR R SR A ZE IR, AR . ]
FReifly, ZRBFER . AIEA ., FEA., JERSE . 250 P Ko R R R g g 4
RSN TE s 1P S5 0 . BT TR b A5 AT 45 R AR = R o 7, i
FE 2SR AR RE . B AT 2 . i ARG KSR, SRt 4=
PR RN AR E, XTRESRATERW IR A .

ARSCHYBOR WA LAE T SCIHP E AT RCR S A - R R, i/ MbIX 220, 52
PR IX Sk B 5 AT Ll R, BUR B DR R T, ik R R R RS A 2
B FE R X s, AR XA A AR, 1A, FBARsik
A, FEEALZER ;51 S P AEAS ] XIE] RS, s 7 I i DX s i A
BRI A Z o 2S8R, BT TFP T B AR EE, fEERG I RBA A
TEOUR, PARAZATE X R TR HE S R R AR, AU B R A o8, e rR A BB BT
A E S S PR B0 T REAFAE IR 2% .

B2k (References)

[1] World Bank. World Development Report (1997). Beijing: China Financial and Economic Publishing House, 1997:
234-235. [ILAURAT. EFUR M (1997). dbat: dh R B B kL, 1997: 234-235.]

[2] Cobb C W, Douglas P H. A theory of production. American Economic Review, 1928, 18(1): 139-165.

[3] Abramovitz M. Resource and output trends in the United States since 1870. The American Economic Review, 1956, 46
(2): 5-23.

[4] Solow R M. A contribution to the theory of economic growth. Quarterly Journal of Economics, 1956, 70(1): 65-94.

[5] Wang Xiaolu. Sustainability of China's economic growth and institutional changes. Economic Research Journal, 2000,
(7): 3-14. [F/NVE. PEIZTHE KA SH AR, 250158, 2000, (7): 3-14.]

[6] Zhang Jun, Shi Shaohua. Economy total factor productivity in China: 1952-1998. World Economic Papers, 2003, (2):
1724, (K, jiHE. P EZF TR AR 1952-1998. #EFLAFF L, 2003, (2): 17-24]

[7] Guo Qingwang, Jia Junxue. Estimating total factor productivity in China. Economic Research Journal, 2005, (6): 51-60.
[ERERRE, SRS, AR AT R 1979-2004. ZEFFHF7T, 2005, (6): 51-60.]

[8] Jin Xiangyu. China's total factor productivity and its determinants: 1996-2003. Economic Review, 2007, (5): 107-112.
[EARAR. [ K B R A = R S E R 2 1996-2003. 3PS, 2007, (5): 107-112]

[9] Zhang Xiangsun, Gui Binwei. The analysis of total factor productivity in China: A review and application of Malmquist
index approach. The Journal of Quantitative & Technical Economic, 2008, (6): 111-122.[FEH#EFR, Skl E %R
He PR AT Malmquist 38 B0E TR 5 0 . ot 25 8R4 5F5%, 2008, (6): 111-122.]

[10] Zhu Chengliang, Yue Hongzhi, Li Ting. An empirical study on economic growth efficiency and affecting factors in
China: 1985-2007. The Journal of Quantitative & Technical Economics, 2009, (9): 52-63. [AK&5:, 7, 2. hE
TR R LR PR 2 A SEIE RIS : 1985-2007 4F. B2 B H ARG ISE, 2009, (9): 52-63.]

[11] Zhou Xiaoyan, Han Zhaohua. China's regional differences in technical efficiency and the decomposition of total factor
productivity growth: 1990-2006. Nankai Economic Studies, 2009, (5): 26-28. [JElBeHt, #hrife. m [ 45 M X A= ;= 3eR
AR E A P K MR 1990-2006. FFFZEIERFSE, 2009, (5): 26-48.]

[12] Tao Changqi, Qi Yawei. Spatial difference and causes analysis of total factor productivity in China. The Journal of
Quantitative & Technical Economics, 2010, (1): 9-22. [F< 35, FF0AS. Ho [ 422 A 7= 28 10 25 ] 22 55 R = s B 43
Br. UL TR ARGFAI, 2010, (1): 9-22]

[13] Li Xun, Xu Xianxiang, Chen Haohui. Temporal and spatial changes of urban efficiency in the 1990s. Acta



844 X A v [ 28R A A B R A 77 A 0 23 ()43 S S HC S 1083

Geographica Sinica, 2005, 60(4): 615-625. [Z=fIF, #RINFE, BRIEME. 20 20 90 AR b Ik T 85 e 1 Bif 2 AR Ak b 3 2%
%, 2005, 60(4): 615-625.]

[14] Yu Liping, Zhou Shudong, Wang Aimin. Research on economic efficiencies of Chinese cities. Chinese Journal of
Population Science, 2006, (4): 51-56, 96. [T 7, FIBEAR, T 3CAK. Hp [ T 28 P ORI BEAF 5T, e N R4,
2006, (4): 51-56, 96.]

[15] Gao Chunliang. Productivity in urban area through 1998-2003: An empirical study based on DEA. Modern Economic
Science, 2007, 29(1): 83-88, 127. [{m #5¢. 1998-2003 3k 7 25 7= a4 % I F 4% H AR 1 SLUEME 5. MR E B R,
2007, (1): 83-88, 127.]

[16] Yuan Xiaoling, Zhang Baoshan, Zhang Xiaoni. Evolution characters of China's cities: Based on the super-efficient
DEA. Urban Studies, 2008, 15(8): 102-107. [#BE¥%, 3kaz1l, jK/NJE. B T8I%0% DEA ISR AR RAE. 30T &
JEAIFFE, 2008, 15(6): 102-107.]

[17] Liu Binglian Li Qingbin. The dynamic analysis of China's city TFP: 1990-2006: Based on the Malmquist index and
DEA model. Nankai Economic Studies, 2009, (3): 139-152.[XIZeHk, RV 1Al i 4> 92 3 26 726 1 Bh A8 L UE AT
1990-2006: FtF DEA F57 () Malmquist 36500775, FEIFZRBFIFE, 2009, (3): 139-152.]

[18] Liu Jianguo. Urban efficiency: Affecting factors and spillover effects: Based on the analysis of 34 cities in Northeast
China. Chinese Journal of Regional Science, 2010, 2(5): 31-45.[XIFERE. 35 11528505 1052 i R 28 B Hes s o T4
b= 34T R 43, TP E X, 2010, 2(5): 31-45.]

[19] Sun Wei, Dong Guanpeng. The efficiencies and their changes of China's resources-based cities employing DEA and
Malmquist index models. Geographical Research, 2010, 29(12): 2155-2165.[#M&i, & eMS. T DEA K F 1) A 5 75 i
RIS T RCR S HAR L. HUBRIFSY, 2010, 29(12): 2155-2165.]

[20] Fang Chuanglin, Guan Xingliang. Comprehensive measurement and spatial distinction of input-output efficiency of
urban agglomerations in China. Acta Geographica Sinica, 2011, 66(8): 1011-1022. [J5 B3k, 24 K. Ao = 36k i LA
AR R A S A5 A 43 5. M2, 2011, 66(8): 1011-1022.]

[21] Caves D W, Christensen L R, Diewert W E. The economic theory of index: Numbers and the measurement of input,
output, and productivity. Econometrica, 1982, 50(6): 1393-1414.

[22] Fare R, Grosskopf S, Norris M et al. Productivity growth, technical progress, and efficiency changes in industrialized

countries. American Economic Review, 1994, 84(1): 66-83.

[23] Young A. Gold into base metals: Productivity growth in the People's Republic of China during the reform period.
NBRE Working Paper 7856, 2000.

[24] Hall R E, Jones C I. Why do some countries produce so much more output than others? The Quarterly Journal of
Economics, 1999, 114(1): 83-116.

[25] Verdoorn J P. On the factors determining the growth of labor productivity//Pasinetti L. Italian Economic Papers.
Oxford: Oxford University Press, 1993.

[26] Wen M. Relocation and agglomeration of Chinese industry. Journal of Development Economics, 2004, 73(1): 329-347.

[27] World Bank. World Development Report 1994: Infrastructure for Development. Oxford University Press, 1994.

[28] Zheng J, Bigaten A, Hu A. Can China's growth be sustained? A productivity perspective. Working Paper, Department
of Economics, Goteborg University, Sweden, 2006.

[29] Zheng J, Hu A. An empirical analysis of provincial productivity in China (1979-2001). Working Papers in Economics
127. Goteborg University, Department of Economics, 2004.

[30] Jin Xiangyu. Urban size efficiency in China: Empirical studies in 1990-2001. Finance & Trade Economics, 2006, (6):
78-83. [ AHAR. P T USRI SEUESHT: 1990-2001 4F. WSR2, 2006, (6): 78-83.]

[31] Kao C. Spurious regression and residual-based tests for co-integration in panel data. Journal of Econometrics, 1999, 90
(1): 1-44.

[32] Pedroni P. Critical values for co-integration tests in heterogeneous panels with multiple regressors. Oxford Bulletin of
Economics and Statistics, 1999, 61: 653-670.

[33] Aschauer D A. Back of the G-7 pack: Public investment and productivity growth in the group of seven. Working
Paper Series, Macroeconomic Issues 1989, 89-13, Federal Reserve Bank of Chicago.

[34] Candot O, Roller L H, Stephan A. Contribution to productivity or pork barrel? The two faces of infrastructure
investment. CEPR Discussion Paper No.2336, 2006.

[35] Arnold J, Bassanini A, Scarpetta S. Solow or Lucas? Testing growth models using panel data from OECD countries.
OECD Economics Department Working Papers, No0.592, 2007.

[36] Wang Xiaolu, Fan Gang, Liu Peng. Transformation of growth pattern and growth sustainability in China. Economic
Research Journal, 2009, (1): 4-16. [ /NG, HE, XIMG. rp FE 254y UL M T Hpak bk, 230 oE, 2009,
(1): 4-16.]



1084 eI S 67 &

[37] Liu Shenglong, Hu Angang. Test on the externality of infrastructure in China: 1988-2007. Economic Research Journal,
2010, (3): 4-15. (XA, W1, FEREBIGA SN IEE th ARG ER: 1988-2007. ZHFHIFY, 2010, (3): 4-15.]

[38] Yan Pengfei, Wang Bing. Technical efficiency, technical progress & productivity growth: An empirical analysis based
on DEA. Economic Research Journal, 2004, (12): 55-65. [l &, F & BARMCE . AL G =LK KT
DEA BYSZIEAMT. Z55WF9T, 2004, (12): 55-65.]

[39] Yue Shujing, Liu Chaoming. Human capital accumulation and regional total factor productivity. Economic Research
Journal, 2006, (4): 90-96, 127. [ T, XIS, A S1 B84 5 K dof 4 22 38 Ak 7= 40 M. 2 R 5%, 2006, (4): 90-96,
127.]

[40] Hulten C, Bennathan E, Srinivasan S. Infrastructure, externalities, and economic development: A study of the Indian
manufacturing industry. World Bank Economic Review, 2006, 20(2): 291-308.

[41] Zhong Changbiao, Li Fuqiang, Wang Linhui. An empirical study of the economic institution and the efficiency of
economic growth. The Journal of Quantitative & Technical Economics, 2006, (11): 13-21. [#h Efx, 255 58, EMME &
Tl BRI 28 PR R AR M SUERF 5T, BUR BT ROREHEIESE, 2006, (11): 13-21.]

Spatial Distribution and Its Affecting Factors of Economy
Efficiency and Total Factor Productivity in China: 1990-2009

LIU Jianguo', LI Guoping’, ZHANG Juntao’, SUN Tieshan’
(1. Tourism Institute, Beijjing Union University, Beyjing 100101, China;
2. School of Government, Peking University, Beijing 100871, China;
3. School of Public Administration, Dongbei University of Finance & Economics, Dalian 116025, Liaoning, China)

Abstract: The paper, using Malmquist index model, estimates China's economy efficiency
and TFP (total factor productivity) during 1990-2009 years, and analyzes its affecting factors.
The main result shows that China's TFP was fluctuant and fell at an annual rate of 1.35% in
the past 20 years. According to the regional division, China can be divided into East, Middle,
West, and Northeast regions, among which eastern region's TFP increased with an average of
2.37% , showing a promotion for the significant rise of technological progress efficiency.
However, for the rest of China, the total factor productivity shows a decline in varying
degrees, and the TFP for Middle, West and Northeast regions decreased by 4.45%, 2.78% and
1.84% , respectively; the TFP decline was due to the decline of technical efficiency, pure
technical efficiency and scale efficiency in most years. The paper also finds that economic
aggregation, human capital, information, infrastructure, open and institution are positive on
total factor productivity, while industry, government intervention and land scale are negative
on it. However, infrastructure is not significant in statistics. The key findings of the paper
have important policy implications.

Key words: economy efficiency; TFP; spatial distribution; affecting factors; panel data
GMM; China



