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Winter rapeseed’s technical efficiency and its influence factors:
Based on the model of stochastic frontier production function
and 1 707 micro-datas of farmers

JIN Fu-liang, WANG Lu, LI Gu-cheng” , FENG Zhong-chao

(College of Economics and Management, Huazhong Agricultural University, Wuhan 430070, China)

Abstract Based on the model of stochastic frontier production function. this paper made an empirical analysis on winter
rapeseed'’s technology efficiency and its influence factors with a sample of 1707 farmers in different production scales in
China. The study showed that the labor output elasticity of rapeseed production was 0. 153 5, which meant it was still in
the labor-intensive phase.and presented a “U” trend between rapeseed-cultivation scale and technical efficiency. If the
technical inefficiency was eliminated, the average output of rapeseed would increase by 24. 1% . The efficiency loss
function showed that, for the small-scale producers.householders’ age( — 3. 225, the estimated coefficients, the same
below) , labor force of engaged in rapeseed( — 0.501), the times of technology training ( — 3. 448), income levels
(—0.567) and subcontract of farmland ( — 0. 366) had positive impact on technical efficiency, meanwhile the scale of
rural households(0.476) ,level of education(0. 143) had negative effects. Whereas for the ultra-large-scale producers,
the level of education( —0.251) , the size of rapeseed cultivation( — 0. 171)and subcontract of farmland( —0.540) had
positive impacts on technical efficiency, but householders” age (0. 028) . the times of technology training (0. 240),
outward employment or not (0.370)had negative effects.
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Table 1  Statistical result of rapeseed’s planting area in different scales and areas

e ‘ R , bR 2% o BRI E A/ %
i AE BLAEE / hm® I KME/hm*  f/ME/hm®  ¥{H/hm’ BTN
Standard Percentage of
Planting scale Max Min Mean o Frequency

deviation sample
/N 0,0. 067 ] 0. 060 0.013 0. 040 0.011 174 10. 19
Ultra-small-scale
JNERLAE (0. 067 ~0. 201 ] 0.193 0.067 0.113 0.036 816 47. 80
Small-scale
PR 2R (0. 201 ~0. 335 ] 0.327 0.200 0.235 0.035 376 22.03
Middle-scale
KIRAE (0. 335~0.670] 0.653 0.333 0.429 0.082 251 14.70
Large-scale
ORI (0. 670, +c0) 3.067 0. 667 0.872 0. 345 90 5.27
Ultra-large-scale
A HR A p 3.067 0.013 0.219 0.214 1707 100. 00
All farmers
IREBAC 0. 800 0.020 0.097 0.091 214 12.54
Eastern farmers
rh A 3.067 0.020 0. 282 0. 252 869 50. 91
Central farmers
PaEBA P 1. 333 0.013 0.173 0.146 624 36.56

Western farmers

T AR X VL IR E 3 5 T A X)L IR VLS R T R s D X YT TR L L BN LT

Note: The eastern region: Jiangsu and Shanghai; The central region: Hubei, Hunan, Jiangxi, Anhui, Henan, The western region:

Sichuan, Chongqing, Yunnan, Huizhou . Guangxi.
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Table 2 Statistical result of rapeseed’s input in different scales

Tl AE R 5 #r B Bh S kg BALIBAER T /A BRI AR A/ T
Planting scale Index Unit area rape yield Unit area labor input  Unit area capital input
/N A SE-#4 Mean 4 737.00 202. 95 2 832.45
Ultra-small-scale tr#fE 2= Standard deviation 1 315. 80 187. 20 1 858.95

% /M Min 1 285.65 37.50 349. 95
% KAH Max 8 135.55 1 950. 00 14 357. 10
ZIN IR A SE-#4) Mean 4 404. 30 124. 50 2 422.95
Small-scale FriEZE Standard deviation 1 384.65 94. 35 1 339. 65
&% /ME Min 625.05 7.50 90. 00
% K{H Max 8 250. 00 1717.50 12 000. 00
5 R A SE#4) Mean 4 442,70 97. 20 2 507. 85
Middle-scale #RUE 2% Standard deviation 1392.45 56.55 1471. 80
% /ME Min 750. 00 3. 30 150. 00
% K8 Max 8 289. 45 400. 05 18 866. 70
KA SE-#4 Mean 4 595. 40 76.50 2 517.15
Large-scale Frifi 2 Standard deviation 1.391.10 42. 30 1 588.05
% /ME Min 11 25.00 2.10 325.05
i KMH Max 8 181.75 250. 05 17 831. 25
R -1 Mean 4 935.75 62.55 2 484. 30
Ultra-large-scale #rifE 2 Standard deviation 1 260. 45 42.90 1 289.10
% /ME Min 1 570.05 3.15 300. 00
% K {H Max 8 076. 90 195. 00 6 450. 00

F5. 0 4 935. 75 kg/hm? HUURB/NIBEAR s e 2 NIBUR R,
A PR BCTT5 I l/NRUBEA P BE T IR 22 R ALEAL XA P S TR AR SRR i PR B A G A R
P RSB BN AR P AR AR LR 3. FEMBIIE S 4. 61, MWFIKI 55 8) S

R3 HABEXWMEZRHRITER

Table 3 Statistical result of technical efficiency’s influence factors

GI s 1y T UE 22 &/ME e KK
Variable Mean Standard deviation Min Max

KPR EEFAE /N Farmer family size 4.612 1.764 1 14
J1FE 32 #H JE /a Education of households 7.878 2.828 0 16
P FEAER /% Age of households 54.063 9.398 22 80
MR 57 30 180/ N\ Labor number engaged in rape 1. 829 0.692 1 7
R F 5K B Times of technique training 2.552 2. 740 0 20
FRBE R B A BT A U AT 0.143 0. 350 0 1
Whether family members as a cadres in village or above
FEEWAIKF Income level 2.019 0. 460 0 3
AN 45 T, Outward employment or not 0.821 0. 383 0 1
T SE A4S AR /hm® Rape planting area 0.219 0.214 0.013 3.067
BB Subcontract of farmland or not 0.270 0. 444 0 1
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Table 4 Estimation result of stochastic frontier production function model
G e s L Givt it A5 SR t i &

Variable Estimation ¢t statistics Variable Estimation ¢t statistics
gl 5.606 19. 796 X 2R (D,,) —0.120" —5. 441
Constant term Region variable
AT 0.154™ 2.202 i X AL 4 (D) —0.061" —3.040
Labor input Region variable
TR A 0.026 0.225 BRI 2287 0.743"" 8.604
Capital input Population variance
AT ORI 0.003 0.498 FARAE BRI 5 L () 0.958* 144, 884
Quadratic term of labor input The percentage
AP T X AR A o 033~ —2.298 RLER bR B M —449. 653
Labor input X Capital input ’ Likelihood function value
PEARBEA I 0.013 1. 040 LR B30 K 360 i 2% 278. 146

Quadratic term of capital input

LR unilateral test error

TR e x| o SPHIRIR 190,524,109 B MKF T 3%,

Note: *x% , ®x , ¥ represent the significance in the level of 1%

2.2 FAEMERPEFERAYE

X} Frontierd. 1 #4451 1707 A4 20028
A PR R R RORAE ) 45 4% 5 R R R 4l ik 47 45 2
Giit (£ 5) R BN,

5%

,10%.

DA P il = Ff A KU 5 HeR R 24U 87
oo HORBL AR /N B R B By P 218
76. 880 5 75 /NS Fh AR B B 35 B B IRk P H (R
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Table 5 Frequency distribution of rapeseed’s technical efficiency in different scales

HEFEHARER o/ % B /N A INFRASE rfr A RS KIAL B R A e

Technology (n=174) (n=2816) (n=376) (n=251) (n=90)

efficiency  Ultrasmallscale  Smalbscale  Middlescale  Largescale  Uliralargescale
730 1 14 6 2 1 24
30<<9=<40 3 16 10 6 3 38
40<<3<<50 5 38 17 12 0 72
50<< <60 15 74 30 11 0 130
60<<9<_70 22 100 44 29 6 201
70<<9<_80 43 191 70 31 8 343
80<<7=<90 57 289 150 121 53 670
90<<9={100 28 94 19 39 19 229
S M4 Mean 76. 68 74.56 75.67 77. 84 82.14 75.90
& K{H Min 94. 30 95. 41 94.71 93.96 94. 07 95. 41
/Ml Max 25. 87 13.38 16. 50 21.56 29.18 13.38

2.3 FARMERFABEARLEZLMEER

N T Bt TEA R BB AR 1 A 7 B B R 22
S5 BRY SR DR 3R R e R AR SR A T35 6 BR R 4
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1) 2% 52 Wi [R 28 X A ] HEASE A Pt 52 A AR 2003 1 i
BRET AR . NS B Bk A EZE DL/
MU P 5 R MU P i 2 MREARAR P B o B
FEARY 53,0820, PG, A B 5E £ 4347 L3k 2 A
MR REACAR P R ARRCR R R . it/ DAL AR
FUINTE S GE R L 32 R R B R BON IE B XT £
N &R A R RN Tl s o N R U |
T3 A VIREL FEBE B 52 T AT A SR L E A+

BB IK A A 55 TR A ) SR O B
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32 HUE FEBE SR R T AR A0 B M B AR RO
RIS 2 A B0 A B R R Sy TE 5 P FE AR S A B8 IR
B R AI 55 T il S R T AR I B AR RO
TE » RIS FEAR SR 1 R i o 971

FARH T . O/, il SR 32 2K
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Table 6 Estimation result of the influence factors of technical non-efficiency model
STy /N R INFRAR o S AR KA R A EHgk P

Variable Ultra-small-scale Small-scale Middle-scale Large-scale Ultra-large-scale All farmers
B H —7.609 —2.016" 11. 390 —13.308 0.671 —4, 823"
Constant term (—0.824) (—1.922) (0.957) (—1.219) (0.601) (—1.888)
R P R E L 0. 396 0.476" 0.283 —0.026 0.101 0.381"
Farmer family size (0.798) (3.710) (1.228) (—0.488) (1.569) (2.215)
P EZHERE —0.073 0.143" 0.105 0.076 —0.251™ 0.115"
Education of households (—0.704) (3.767) (1.062) (1.224) (—2.580) (2.482)
PR —0.024 —0.044" 0.014 0. 036 0.028" —0.011"
Age of households (—0.770) (—3.225) (0.719 (1.322) (2.020) (—1.833)
NI hSE ST 8h J1 8L 0.229 —0.501"" —0.093 0.568 0.143 0.048
Labor number engaged in rape (1.067) (—3.284) (—0.530) (1.51D) (1.487) (1.040)
A F 155 1 IR B —0. 281 —0.291"™ 0.110 0.103 0.240™" 0. 006
Times of technique training (—0.737) (—3.448) (1.052) (1.541) (4.088) (0.520)
FRE N DL I A AT R SR LA 1.879 —0.857" 1.219 —0.177 0. 301 0.336"
T (0. 826) (—3.124) (1.100) (—0.462) (1.105) (1.967)
Whether family members as a
cadres in village or above
FIEWA K- —0.648 —0.567"" 0.136 0.277 —0.378 —0.584"
Income level (—0.827) (—3.194) (0.490) (0. 860) (—1.590) (—2.307)
ETIMNE ST —1.373 —0.9347" —1.119 0. 834 0.370" —0.618"
Outward employment or not (—0.803) (—3.018) (—1.214) (1.245) (1.678) (—2.077)
Y1 3 Fp A g AR 27.710 —0.830 —9.653 2.409 —0.171" —0.435"
Rape planting area (0.902) (—1.137) (—1.164) (1.01D (—2.305) (—2.379)
TSRl A T AR R 5 —24. 656 0.343 1.313 —0.219 0. 004 0. 006"
Quadratic term of Rape (—0.892) (1.586) (1.157) (—1.092) (2.548) (2.343)
planting area
=75 5 4 #F H Subcontract of —0.352 —0.366" 0.482 1.106 —0.540" 0.592"
farmland or not (—0.608) (—2.299) (1.149) (1.583) (—1.925) (2.345)

EAE S NNt Gt

Note: There is ¢ statistics in bracket. %% , %%

@/INBEI » 52 A2 A B B YOO 22 | A 77 253
5 5 T A KRS I U0 A Sz o 5 JHE i IR ML ASE /N i
ARG AN AR AR BRI £ 5 M 2 BT I BOR B I
AL 22 5 TR R IR L e P — JBCHR 23 Wi k3 4 A B
HEMMAR A SSS5BIINFERARE. O/
EIRE 1 55 T2 A< ™ T A LAY . gk i 8 4 L A A
TG R A BPAE BE T 33X R S A P BEAT HOR
QBT 2K AF 15 PR AL & i 3 15 B 5F HA BB AE
FHEM S DTG 2 HE 30 3 B A RO 3 0 5 107 8 R LA e

wex x| SPIRIRAE 126,526,102 W FH MK T W%,

, * represent the significance in the level of 1% ,5%,10%.

Hh 55 TR e S il A B R PRSI S
3 I TS P A A e B R LS o AL 9 A AR A 7 A
55 LA . @R/ N LB KRS . % A0 Bkl %)
TSR H AR RCR AR W 2 0 1 o Ud I 3l 556 i A ALk
IO FR) A7 T R AR T 8RS B0 A o DT 448 1o 3l 55 1) A2 7™ 4

2) A% Y GRJE WU X 1 AR R AT AE 55 ) 5 A
S 55 B SRR RORRORAF AR I R . R
2 A R MBI AR 2 (B A /N AR P v
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