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Agricultural green technical efficiency and
its affecting factors in China
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(1. College of Economics & Management, Huazhong Agricultural University, Wuhan 430070, China;
2. Hubei Rural Development Research Center, Wuhan 430070, China)

Abstract Based on the condition and mechanism of China’ s agricultural green technical efficiency, the regional
differences and affecting factors of China’s agricultural green technical efficiency were analyzed by using production
function, GIS related analysis techniques and Theil Index. The results showed that: 1) The average agricultural green
technical efficiency in China kept increasing annually at low level. The trends of agricultural green technical efficiency
showed that low value areas increased faster than in high value areas. 2) The overall difference of agricultural green
technical efficiency in China was obvious. The high value of agricultural green technical efficiency mainly distributed in
southeastern coastal areas and western provinces, while the low value of agricultural green technical efficiency tended
to distribute in North China Plain, which basically presenting a spatial pattern increasing from middle areas of China to its
north and south.3) The Theil index indicated that the overall difference of agricultural green technical efficiency in China
was gradually decreasing, and the internal differences contributed more than the regional differences to the overall
difference. 4) The main affecting factors of agricultural green technical efficiency in western areas were GDP per
capital, while the eastern and middle was greatly influenced by educational level of workers. Agricultural scientific
research investment and agricultural disaster area affected area in northeast China and the western region was the
strongest, respectively. Execution results of agriculture policy were strengthened from east to west.
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Table 2 China’s agricultural green technical efficiency from 1998 to 2013

By Ay /Year
Province 1998 2001 2004 2007 2010 2013
Jt 5t Beijing 0.3214 0.3474  0.3735  0.3996  0.4256  0.4513
Kt Tianjin 0.246 7  0.2716  0.2970  0.3228  0.3489  0.3750
Wt Hebei 0.2240 0.2482 0.2731 0.2986  0.3244  0.350 4
1L 74 Shanxi 0.1322 0.1519  0.1729  0.1950 0.2182  0.2422
M Inner Mongolia 0.260 0 0.285 2 0.310 8 0.336 8 0.362 9 0.389 0
iLF Liaoning 0.3401  0.3662  0.3923  0.4183  0.4441  0.469 6
bk Jilin 0.2669  0.2922 0.3180 0.3440 0.3701  0.396 2
My T Heilongjiang 0.2455 0.2704  0.2958 0.3215 0.3476  0.3737
¥ Shanghai 0.3938 0.4198  0.4456  0.4710  0.496 0  0.520 4
JLI5 Jiangsu 0.2626 0.2878  0.3135 0.3394 0.3656  0.3917
Wil Zhejiang 0.256 1 0.2812 0.3068 0.3327 0.3588 0.3850
8 Anhui 0.197 0 0.2202  0.2443  0.2691  0.2945  0.3203
@& Fujian 0.4232  0.4489  0.4742  0.4992  0.5235  0.547 3
JLVY Jiangxi 0.2671 0.2924 0.3181 0.3441 0.3703  0.396 4
11 % Shandong 0.2229  0.2471  0.2720  0.2974  0.3232  0.349 3
VT Henan 0.1819  0.2044  0.2279  0.2523  0.2773  0.3028
Wt Hubei 0.2413  0.2660 0.2913 0.3171 0.3431  0.369 2
™ Hunan 0.2015 0.2249  0.2491  0.2741 0.2995  0.3253
J” % Guangdong 0.3127 0.3387 0.3648 0.3909  0.4169  0.4427
J7 P8 Guangxi 0.2217 0.2458  0.2707  0.2961  0.3219  0.347 9
1 Hainan 0.6358 0.6558 0.6751 0.6935 0.7111 0.7280
&K Chongqing 0.2067 0.2304 0.2548 0.2798 0.3054  0.3313
PYJi] Sichuan 0.2087 0.2324 0.2569  0.2820 0.3076  0.3335
M Guizhou 0.1031  0.1205 0.1394 0.1596  0.1810  0.2035
2 Yunnan 0.1303 0.1498 0.1707  0.1927  0.2157  0.2397
P Tibet 0.0853 0.1010 0.1182 0.1369 0.1569  0.178 2
BePE Shaanxi 0.1471 0.1678 0.1897 0.2126  0.2364  0.2610
il Gansu 0.1306 0.1502  0.171'1  0.1931  0.216 2  0.240 2
1 Qinghai 0.1093 0.1272 0.1466  0.1672 0.1890  0.2119
T H Ningxia 0.1079  0.1257  0.1449  0.1654 0.1872  0.2100
¥ 9% Xinjiang 0.3143 0.3403  0.3664  0.3925 0.4185  0.444 3
44 0.2386 0.2617 0.2853 0.3095 0.3341 0.3589
T R TR A R A AR A A A R

Note: Due to spatial limitation, the results of China’s agricultural green technical efficiency in selected years

only are listed.
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Fig. 1 Spatial distribution of China’s agricultural green technical efficiency in 1998 and 2013
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in four major regions of China from 1998 to 2013
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A5 B B Hausman K 56 1) Wr 3 £ 5 2 2000 E 2
(SRR ORI O R Ve SR € g ok i N T
FOM X, £ 100 B EEKTET, &2 &8
i TR E AR UL Y GDP Ak B B AR
Yy 52 5 T FR RN A Ml B 3 %ok 2 0 A 72 R AR AR Y R
M) J8 5, 4 B 2R BN R B/NHE P AR U - A3 GDP
= Al BUR = Al BRI BE > 55 3 ) 2 i > R AVEY)
Z R BRI
DSR2 5 MW, & 3, U
A5 GDP Jr 26 B0 X 358 28 B K 8% K 7 X DU o X35
8 A Ml 2% €0, 77 A R 38 7 A S 3 1 A ] 5 ), 3R B
DX 5 R] 28 5% & R KT 1 R ) 23 5 | Ak ARl 2 0 24 7= 3%
RO 5 . Hd . AX GDP X 75 58 45 Jb i X
Lo R AR S d o B R, R B o
0. 505 K1 0. 483, P A 75 b b X 2 % 6 22 5 & J /K
SRR T T M DXL 28 B R R I Hl KR L AR AR K
S AR X AT o 2R I M BRAT SR T 21 B A A AR
DGR AR PR A T R b o it 8% it 14 45 T AL T
AR HE AR 25 A 7 e T 04 B 8 R TS G HE R
U AR 2o A AR 7 A AR 1 L TN
DA BB A B 5, AL T 45 S SR B
AR BHIF AR 8 6F v PG 5 RN AR bl DX AR D 2 £ A 7
ORI 5 2 RS S 0,073 FiT 0,049 Fi
0. 099, My BHIFHE BT i 34 i vl LAk I3 Hb X 4 5
Al K TRty Sk SE it 0 B R RO R 1 A BT B AR
P ARl 2B 7 8 T R IR B AR AP KO L AR i AR A
A Bl A R TR SR A P RUCR I R
DFFH N ERMFE W . 5580 S R F R4k

Az 7 R SRS ) i 2 A b DX AR S L v 3 R S X
ZE5 R 0.039.,0. 245 F1 0. 021, Z5h FHEFEM
P 155 — 7 T BE 8% 1 i MOl 35 2 48 R0 L ARk B
AREIRETT s I3 — 5 TH AL BE £ = L AE N F Al 28 7 i
T AR T AT B T 3R Hb DX 2% A 7 3K
R .

DA T EFARBLA T . AR AW 32 5 1 AU AR
SV 1 DX 11 ol o 0 A 7 R AT B3 ) R
FH v, 6 VG 3B b X5 e e K, R —0. 021, 5E
HFPR L 2 PR R P b X AR PR SR A X 4 L X
BN K A R A B R Ak A B G A R L Al AR
725 5% A AR R F S, HL i X4 5 R R K
BAK A & AR X V5 5 BUK AR 155 . H AR K H
S DN S AR Al A 7 i T AR B

SV B A FE i . AR Ml B X R [ 45 b X AR
b G i Az R ) P A B 3 I 1) 50 17 X P 3 b
DX 5 ) 35 Ay i B s G R B e e A X B o
e 2004 A LIRAR S Al & e 1) BUR 6 Al 2 8 %
JR (R4 SV 4 B s [ B Al 1B 5 Y S il 2 SR
FE XS R A7 AR B R 22 E 2 T 2 3k b X 3% [ R UK
5% T B8 g 5 B

4575 B St AS [ b X ol S 8 A 7 50 R B R T
2R, BT . A GDP X 7 3B 45 2 3% K
1k b X AR Y S 8 A 7R R R A X AR T
LR B b X B A7 B 97 Bl 1 3 R R, ARl
FBHIF B 5% A A W 32 9 1T R 43 500 % 2R A PG 3 b
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Table 3

Results of panel data regression

Valuable China East China

AT iRl AL

Middle China West China Northeast China

Ay GDP PGDP 0.513™ (18.24)
Al BHIF R RND 0.029"" (3.95)
P 51# K EDU 0. 026 (3.03)
RAEY 32 K DIS

RALBUR AP 0.094 " (10.76)

Prob(F-statistic) 0. 000 0. 000
R?-statistic 0.849 8 0.844 4
Prob(Hausman Test) 0.569 4 0.000 0

0.482"" (8.39)

0.039" (1.02)
—0.008" (—1.66) —0.014™ (—2.7)
0.0717 (4. 85)

0.421" (7.31)  0.505™" (10.55)
0.0737 (3.45) 0.0497 (3.68)
0.2457 (3.55) 0.0217 (1. 99
—0.021" (—1.80)
0.1127 (6.53)

0.4837" (7.64)
0.099" (3.56)

0.0767 (4.27) 0.066 " (4.88)

0. 000 0. 000 0.000
0.919 1 0.863 5 0.910 3
0. 000 0 0.000 0 0.999 6

TE : Hausman K38 {H P<C0. 05 A 432 32 [ 72 R0 AT RL , 75 ) Sy BEALALCR AR Y 5 o | oo Lo A3 1 3678 A 3T R BUAE 1020520 10 K7 T i

FHRET NN ST

Note: When the value of Hausman test is larger than 0. 05,fixed effect model is accepted. Otherwise, random effect model is accepted. * ,

%% and *xx denote the significance at the level of 1%.5% and 10% ,respectively.
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2) i E AR S 0 AR 7R A R X el 22 S W L AR
R (R o S T R N R i P W 9 )
0y s TR SR A 0y WA rh o3 A A2 A0 B b X, I K
05 PR ER S 1) g R ) 8 0 A 2 TR) 4 A RRAE
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Bl P 25 S AR 25 SR AR K

) N ¥y GDP i o4 3B % 28 5F R K ik Hit X A9 52 i
AR T o 2 50 b DX D) BT 55 32 3] 55 5 ) 28 o Y
S | A BRI 8 AR A W 52 9 T RR 43 i 6 AR b
TR PG 5 il DX 114 5% W) g Ay i 75 R Ml IBRCORE 1 SE i 0 SR
P 2R 30 ) 74 5 1 58
3.2 B7&

D ZS 8] B . 3% 1 A A0 R 74 R AS 2048 1 1 A
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Fe AN A AT SR B R BCRAR T Hl XA A B U5 R
FH 0 5 29 7K S BN 0 A 7 ) 3R e KAk

2)) T ARl 8 28 7 AR R X 2 S A B4 /)N
AR IR B2 . LA R XA Ry Jal o s o o
A Ml 3 8, e Je 1B SR o B L A G L A S EE DX 3]
2% S 11 [R) B S 7 o g /0 DX P S Y A B 25 5
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Al 23 8 A 7 R R R 22 S Y DG BRE

3) 4% B R 6 N [ X sl A oMl St 5 A4 7 5503 11 52 i)
5 5t N\ A3 TR) 303 89 £ 11 B o S 22 00 Ak 1) 2 £
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