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An empirical analysis and evaluation on the effects of

seed subsidies policy:
Based on 1 486 rapeseed farmers in 13 provinces

LI Gu-cheng, LI Fang, FENG Zhong-chao

(College of Economics and Management/Center for Hubei Rural Development, Huazhong Agricultural University, Wuhan 430070, China)

Abstract Based on the perspective of production efficiency, the implementation effects of rapeseed subsidies policy on
1486 farmers in 13 provinces were analyzed in this paper, which focused on four aspects including increasing
agricultural production, farmers’ income,economic benefits and promoting technology extension by using the analytical
tools of Quantile Regression and Stochastic Frontier Production Function. The empirical results showed that seed
subsidies policy had caused effects on the lowquantile (0.25) farmers in land productivity at the level of 5% ,but had
not caused significant effects on the high quantile (0.75 and 0.90) farmers;and the policy had also caused significant
effects on both labor productivity and cost-benefit ratio in each guantile (0. 10,0.25,0.50,0.75 and 0.90) at the level
of 1% ;however, the technical efficiency of rapeseed production was not so good (77.40% ), and there was still a
sizable space for improvement, the heterogeneity of famers should be paid more focuses than before to improve the
subsidies’ effects.

Key words rape; seed subsidy; production efficiency; quantile regression; stochastic frontier analysis
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Table 1 Seedsubsidies and the classification of framer’s household endowments

5 ‘ i%ﬁﬁﬁ — H?*T—#E&"’&E’JH:%/%
Vaciables Classifications of Observations Ratio to the total

variables observations
BL R A M/ (OE/ hm®) =0.67 510 84.32
Amount of seed subsidies 0. 67 819 55.11
=>0.67 157 10. 56
ZHERE I/ 60 4. 04
Education level PG TS 502 33.78
¥ 703 47. 31
(L GER D) 206 13. 86
K#CRE) 15 1.01
A B HEARE 1192 80. 22
Technical training I 294 19. 78
KBETS 5 TE P 227 15. 28
Family background 3k 35 1259 84.72
Bt i 20 % AL/ (hm? /50 <<0.07 829 55.79
Land fragmentation 0.07~0. 33 630 42. 40
=>0.33 27 1.82
AT 3l <0.3 420 28. 26
Non-agricultural activities 0.3~0.9 948 63. 80
=>0.9 118 7.94

TE B OR U bh 2011 47 [ S 30 37 Ml AR A 2R 45 1K o o 98] e 0 A LY S B ok SRR WA B R P R TS

B4, 2011 4R 1 486 DR AR, TR,

Notes: All the data are collected from the fixed rural survey of national rapeseed industrial technology

system in 2011, and there are 1 486 observations in total after dropping out the nonuse

questionnaires. The same below.
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XHE Z A1k A3 2 80, B4R 2% B 0. 10, 0. 25,
0.50.,0.75 1 0.90 5 NP E s skanfb 4 ) + b
PRI A LD,

®2 REHTRMAMEIKFA LHEFRHZM

Table 2 Effects of subsidy’s dummy variables on land productivity

. OLS J:aifi Al i AN G s A
B OLS reference Estimates indifferent quantile
Variables ]
estimate 0.10 0. 50 0.75 0. 90
& 4.820"" 4.016" AT 4.901™ 5.194™ 5. 448"
X 0.123" 0.271" L2027 0. 086" 0.038 0.082
A 0. 000 0.024 . 009 0.003 —0.006 —0.008
Z, 0.094 ™ 0. 049 L0997 0.054™ 0.107 " 0.051
Zs —0.030 —0.114™" —0.077 —0.004 —0.009 0. 039
Z, 0.012 0. 040" L0327 0. 006 —0.012" —0.023
Zs —0.043" 0.023 —0.039 —0.039 —0.060™ —0.110™"
R* 0.032 0.058 . 049 0.029 0.041 0.025
F-statistics 8.134™ 10. 602" 37 8.013" 8.925™ 7.827

T e e SPRIFRIRAE 100,520 1020 B3 MEKCF T B35 3 R 08 A 77 B LA PR BE L Fostatisties S %R
[ 77 Bt 3 PR R e T o, KRR I AR b X B O R . TR

Notes; %% | *x | % represent the different significant level of 1%.,5% and 10%. R?represents the goodness fit

of regression. F-statistics represents the significance of regression. The subsidy variable is set as the

dummy variable. The same below.
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Table 3 Effect of subsidy’s amount variables on land productivity
. OLS 4l i+ AR A T
= OLS reference Estimates indifferent quantile
Variables .
estimate 0.10 0.25 0.50 0.75 0. 90
C 4,893 4,261 4,548 4,964 5.203" 5,225
InX 0. 006 0.011 0.028" 0. 008 0. 000 —0.012
A 0. 000 0. 009 0.010" 0.001 —0.005 —0.007
Z, 0.099 ™ 0.110" 0.118" 0.044™ 0.120"" 0. 065
Zs —0.032 —0.099 —0.083 —0.015 —0.019 0. 040
Z, 0.019™ 0.054™ 0.026" 0. 009 —0.011" —0.024™
Zs —0.042 0.043™ —0.033 —0.020 —0.058" —1.107"
R* 0.018" 0.022" 0.419" 0.246 0.028" 0.315°
F-statistics 4,469 4,892 5.308" 3.926" 4,722 5.190™

TE - BRI RN A8 ik phy FC G WU A A X R IA . R

Notes: Subsidy variable is set as the money amount variable. The same below.

2.2 HEHAETE

TE SRR AN W s A0 57 30 ) TR R e A% R T SR
TR R 7 B R AR A K e EE R [
7 E G A 2 Ll I A 35 WS R R EL AR
— WA B TR 58 AR A RAR MY 3 Wi Y
ROR AHIETORE BBl U 55 57 2l A2 7 SR A AR I R R

ok, BLARCR FH B 55 s B AR 7 i (Y /L) SRR
FHEN AR,

SR I, R b D I XF 3 3 55 Bl A R
BT AR T LA T2 R R AR TR
FIE 0045 30 S [ PRI I 4 51 A%t 1) 4 5 S A 3
EARTE 107K R R & (R4 A5, Rid, RF

x4 REHTRMMMINIKASHEFRNIZM

Table4 Effects of subsidy’s dummy variables on labor productivity

- OLS Ll i 11 ENCIF AT by
" OLS reference Estimates indifferent quantile
Variables )
estimate 0.10 0.25 0.50 0.75 0. 90
C 2,172 1. 440" 1.828" 2.326" 2.662" 2.846""
X 0.660"" 0.668" 0.622" 0. 544" 0.471"" 0.540"
A 0.017* 0.014~° 0.023" 0.012 0.010 0.012
Z, 0.270"" 0.145" 0.113™ 0.119™ 0.268™ 0.590""
Zs 0.031 —0.102 —0.013 0.017 0.099 0. 288
Z, 0.164" 0.139" 0.148"" 0.181" 0.194" 0.226""
Zs —0.046 0. 000 —0.059 —0.082" —0.027 —0. 040
R? 0.191 0.213 0.226 0.185 0. 251 0. 230
F-statistics 58.073" 48.528 " 52.879" 43.932" 59.051" 53.794™
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Table 5 Effect of subsidy’s amount variables on laborproductivity
5 OLS Al fiti i+ ENE ANy
et OLS reference Estimates indifferent quantile
Variables )
estimate 0.10 .25 0.50 0.75 0. 90
C 2.295" 2,295 . 999 1.999* 2,727 2.965"
InX 0.130™" 0.130™" L1557 0.155"" 0.113"" 0.133""
Z 0.017™ 0.017" .013 0.013 0.011 0. 009
Z, 0.275™" 0.275" . 130 0.130" 0.238"" 0.581""
Zs 0.025 0.025 —0.026 —0.026 0.053 0.402"
Z, 0.160" 0.160" 0.128" 0.128" 0.197 0.186™
Zs —0.011 —0.011 —0.024 —0.024 0.031 —0.039
R? 0.163 0.142 0. 158 0.153 0.161 0. 149
F-statistics 48. 088" 42.533" 44,891 46.018" 38.579" 42,297

Pl A R kb U X6 55 2 A 7 AR b A 7 R
R RN A B B ol kI U 5K X 55 g A 7 AR H
92O b b A R N 2 R R A PAS [ o B
B R RFR A E R K E S . XK
i i A A I e S L A R S ) A
PR ORI e G WSRO R 4 O A
T PR T BE 7R RNE X AR K O A b AR R R R
PR
2.3 EAFEE

R T 3G 77 R AN AR BUR ) — A AR A
b 3G A R R, IR, B R I R A 2 AR A R R AR
W s A T O A 8 5 4 e 7 B R kR U R A
FURR A I R 4G bR (Y X Py —K—LXP,) /(K+LX
POECRER, Hr Y X Py ZH5H# M 2011 4l 3¢
WA A1y At A 3 S P K R 45 304 05 2 AL

LX Py 45 Y% b 55 8 F1 4 A% 11 510 95 8h 1 AR @,
ASast o A8 S b R A 2 B AR 2 A P A
S PR o B, BB AL T SR A, XNz
P R R ST AR AL BN AR PR T OT Bl
JIMA AT A FRFN A OC, I B R T %
IR N B AR (3R 6)

SEUE R L TC I8 0L i 2 0 U 4 A R OR 1Y
B A RD I 2706 e ;A I 22 7 AR T e R B Y OE
FAVER I B fafil . st vl . B R AR WG ) STt
RN AT 10 45 2 Y Bl 1 R 7 B AR AR 7 BLAS L 4
[l = I (2 090 7 N 1 B A VA Sl TS
I S 05 N o I < VA S A= O = e R D C
A7 AR T I FE 0 AE 1] A A Wi s B A ) i
R AR P AR A A 0 X B b NI 1 e 50K B
IR, Z BB (R D,

O XHBA B IETEA L H 2 A B AR o B T B B a5 R A B B LA S BT HL 2 AR LA A, A B W S A P 7 O T -

M5 32 A 2% i 21t 3 S Y B RA
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Table 6 Effects of subsidy’s dummy variables on cost-profit ratio
. OLS 4l i+ AR A T
= OLS reference Estimates indifferent quantile
Variables .
estimate 0.10 0.25 0.50 0.75 0. 90
56.589 " —0.787"" —0.668" —0.550™" —0.150 0. 344
X 19. 032 0.343"" 0.403" 0.438"" 0.586"" 0.877"
A —4.458" —0.011 0.001 —0.004 —0.024 —0.047
Z, 2.254 0.232" 0.138" 0.265"" 0.386" 0.558""
Zs —8.116 —0.062 0.009 0. 044 0.079 0. 031
Z, —1.076 0.054" 0.071" 0.146"" 0.184" 0.243"
Zs —35.841"™ —0.165" —0.076" —0.004 —0.079" —0.087"
R* 0.009 0. 145 0.138 0.117 0. 141 0.106
F-statistics 2.276" 3.197™ 2.861" 2.703™ 2.7437 2.649"
BT ORMAMEATRER R A E R
Table 7 Effects of subsidy’s amount variables on cost-profit ratio
e OLS JEaf Al 1T AT G a5 A 3
R OLS reference Estimates indifferent quantile
Variables )
estimate 0. 10 0. 25 0.50 0.75 0. 90
C 20. 644 —0.809"" —0.686" —0.460" —0.110 0. 300
InX 21. 875" 0.103"" 0.108™ 0.125 0. 80" 0.293""
Z —4.255" —0.007 0.001 —0.007 —0.032" —0.034"
Z, —0. 882 0.199 " 0.162" 0. 255 0.452" 0.576"
Zs —7.815 —0.031 —0.013 0.038 0. 056 0.020
Z, —7.705 0.039 0.073™ 0.124™ 0.151" 0.176"
Zs —29.076™ —0.098" —0.043 0.013 —0.025 —0.101"
R? 0.027 0. 081 0.097 0.105 0. 081 0.114
F-statistics 6.917" 8.549° 9.230" 9.389" 9.043™ 10. 291

2.4 BAREFER

PR LR W T A AR 1 AR 143 K
IR FH AR JBE T AR fit Sy A 7 6 A 90 0T il b A R
st BB R R R L DR G R R N BB ) R A
HC o o L S e I Rl A Dt B SR S RO . SR
YA 25 1 5 R 14 i B X K (Trans-log) Fifi 1L I 4=
77 PR — 2 A T RR AU SR BRI . X
AL B0 A R EOE U AT A 8 I RS Ho S BT AT

TRIHIAE BT Z B E B Cobb-Douglas 4B
K. BACR G E LR=—2[L(H,)—L(H,)]
R 56 22 B L 5 06 58 25 /KT B B eR BOY OR A A
W, HIWR AT 250 y ¥R TR PLAT HT A 7 o
B 22 T B S 4ok H T HORAERCR T U,
ANTT A5 ) 2l B AL P 2R T o R K X 3R BH AR BF 5
rh BE AL VR A 7 R BCEAR T A% ST 4 A 7 R B iR
FE(FR 8,
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Table 8 Estimation of stochastic frontier production function

A b R Al R A R AR CH 28650 B AR U g DL 5
Variables Subsidy variable Subsidy variable
and coefficients (Natural logarithm of money amount) (Dummy variable)

Bo 4. 856" 4,774

Bu 0,794 0.736™"

Br —0.056" —0.046"

B 0.231" 0.288""
PBvv 0.027" 0.027"

Bk 0.017 0.019

B —0.023" —0.018"

Buc 0. 005 0.009

P —0.024 —0.012

Bri —0.008 —0.022

C —0.012 0. 144

X —0. 009" —0.949 ™

A —0.019 —0.033"

Z, —0.500" —0.529"

Z, 0.268"" 0.267"

Z, —0.403™ —0.412"

Zs 0.091" 0. 088

Y 0. 868 0. 764

Log ¥ (E —461. 923 —415. 791

T 5 — R B A TR AR AR AR Ty R b, — 7 R IR A A MR i HOR B B RO TR OR
BAT O s Log bR BF R /R B R AL A8 A 1HH (ML B 4815 I 2

Notes: Different from other estimations,in the non-efficiency equation of Stochastic Frontier Analysis, the

»

symbol of “ —

represents the positive effect of each variables on technical efficiency;

Correspondingly. the symbol of“+” represents the negative of effect of each variables on technical

efficiency. The value of Log likelihood represents the goodness fit of regression.

DAXTECAY B R b i 4 501 20 3R 7 10 I I A2 d 1
UL G, SEAE B 13 A4S A 4y i SR R R P
SEIHEARBCREN T7. 4096, AVEEARECRBIK R 22,602,
S U3 3 B AR RN BOR A 1 T SRR P A AR AR
Rashl, MBS AR P R ARBORFEAE R E 5

I3 XA Ry 8. 99%6 ~ 96. 20% . Hirh, KH 4> A
(50. 13V FARBCRIIRTE 806 ~90240 KT 6020 1 i
9. 7696, i T 90 0t A S 100 2 AT w4 7RI
A FAL S E) 5. 5200 XAEARAFERE LW H ATl
HEOR BHE) H O BT IR A RARR L (GR 9) .
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Table 9 Frequency distribution of farmer’s technical efficiency

b T NAE S| Vs Iuk i s i B AR SR T LR/ 2%
Classification of technical efficiency Number of farmers Ratio to the total observations

<0.4 37 2.49
>0.4~0.5 44 2.96
=>0.5~0.6 64 4.31
=>0.6~0.7 152 10. 23
>0.7~0.8 362 24.36
=>0.8~0.9 745 50. 13
=>0.9~1.0 82 5.52
RKRE/ % 96. 20

Re/ME/ Vo 8.99

FHIE/ 7% 77.40

45 RARYE Frontier 4. 1 8 H 45 R I T 15,

Notes: Frequency distribution is based on the estimate results of Frontier 4. 1 software.
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3 RABREBREY
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