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Regional differences of technical efficiency in China’s
winter rapeseed production;
A case study of 11 provinces or cities including Sichuan and Hubei

CHEN Yunfei''?, FENG Zhongchao'* , DU Weigong®
(1. College of Economics & Management, Huazhong Agricultural University, Wuhan 430070, China;
2. College of Economics & Management, Wuhan Polytechnic University, Wuhan 430048, China)

Abstract Aiming the problem of the regional imbalance of the technical efficiency of winter rapeseed production in
China, 11 provinces or cities including Sichuan and Hubei were taken as study examples. The regional statistics and
survey data of households in 2018 were adopted. Nonparametric analysis was used based on data envelopment and
linear regression respectively. The regional differences of technical efficiency and the relevant impact factors in China’
s winter rapeseed production were investigated in this study. The results showed that. There were regional differences
of technical efficiency in China’s winter rapeseed production, among which Sichuan and Jiangsu provinces were higher,
Yunnan, Jiangxi and Shanghai were lower. The regional differences of technical efficiency in China’s winter rapeseed
production mainly came from scale efficiency. Among the impact factors of regional differences of technical efficiency in
China’s winter rapeseed production, the impact level descending order was financial expenditure to agriculture, the
density of science & technology members, the age of householders, members engaged in rapeseed and the income

level of a household. At the same time, the impact factors of financial expenditure to agriculture, density of science &
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technology members and members engaged in rapeseed were positively correlated with regional differences of technical

efficiency in China’s winter rapeseed production, while the impact factors of age of householders and income level of a

household were negatively correlated. Therefore, for the regions of winter rapeseed production in China, policy

formulation should lie in focusing on promoting scale efficiency in winter rapeseed production, ensuring the level of

financial expenditure to agriculture. density of science & technology members and members engaged in rapeseed. At

the same time, attention should be paid to the influences of age of householders and income level of a household on

technical efficiency in winter rapeseed production.
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Table 1 Regional explanatory variable features of winter rapeseed production in Sichuan,

Hubei and other 9 provinces or cities

B N GV B/ W B S A S/ % e YN W S A S/ %
Hi X (N/TT O Financial i X (N/TTNO Financial
Region Density of science & expenditure Region Density of science & expenditure
technology members to agriculture technology members to agriculture
Pg )il Sichuan 29.10 12. 35 VIL.75 Jiangsu 93.94 9. 87
4t Hubei 39. 86 10. 97 T Yunnan 16.16 14. 20
M Hunan 29.90 11.51 H K Chongqing 42.92 8.70
I Guizhou 14.73 14. 77 WiVl Zhejiang 98. 74 10. 36
Z# Anhui 36.49 11.31 -7 Shanghai 108. 48 4.73
YI.VY Jiangxi 21.56 12.58

T BN B RN BT N DA AT R N BB W B AR S = AROMOK I B S /0 B S H X100 %6
Notes: The density of science & technology members refers to the R&D members every 10* in the total population. The financial

expenditure to agricultural refers to the proportion of financial expenditure of agriculture, forestry and water in the total.

F2 WMIGHLE N ATHERREFFERFBRETEHE
Table 2 Surveyed households’ explanatory variable features of winter rapeseed production in Sichuan,

Hubei and other 9 provinces or cities

_— FEZHE A E R 3 A FKHEWA  REHED
K SR b JiE A/ N PR W/ % S WL YUN K3/ T oE Bt
Region Planting Members of House- House- Members Household Land
eale a household holder’s holder’s engaged in Incomes transfer
degree age rapeseed a year or not
PuJil Sichuan 0.15 3. 94 1. 84 54.71 3.29 4. 45 0.13
#dt Hubei 0.13 4.33 2.06 56. 00 2.88 4. 60 0.21
¥ Hunan 0.19 4. 59 1. 69 58. 66 2.79 4,45 0. 34
5t Guizhou 0.20 5.31 1.81 50. 28 3.47 6.42 1. 00
L Anhui 0.12 5. 04 1.23 61.58 2.92 6. 87 0.42
YLV Jiangxi 0.23 4.28 1.72 54. 33 2.59 5.73 0.05
VL5 Jiangsu 0.14 4.82 2.13 58.00 2.67 8. 04 0.49
= Yunnan 0.18 5.10 1.77 48.92 2.56 3.21 0. 10
T K Chongqing 0.12 5.51 1. 36 61.46 2.92 5.02 0.23
Wi7l. Zhejiang 0.11 4.82 1. 69 61.51 3.41 11.66 0.41
¥ Shanghai 0.09 3. 38 1. 88 62.31 2.69 4. 54 0. 50
1) Average 0.15 4. 65 1.74 57.07 2.93 5.91 0. 35

H N EZUERESRERUEREAE, CHE=0/MAEYV/N AV =1 =2,FhuihL=3, KL R F=4; BRI, %
w=1,%&f"Hm=0,
Notes: The householder’s degrees are processed as virtual variables, e. g. illiteracy=0, primary (junior or high) =1, junior high school=

2, high school or technical secondary school=3, junior college or above=4. Land transferred or not: yes=1 and no=0.
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4 REZHMRETFHRAAEMEERRE
HemEZER

4.1 HEET

FIH frontier 4. 1 FA4 , X J 4x fe F i B A0 it it
PR A B, RIS 43 53] R B BCC A5 AL fil CCR
U3 A 3 S0 A 7 b DX B R R L Al R R R
AR L3 3,

K3 EHFAEFTHROEARABE GRANERAERE

Table 3 TE, PTE and SE of regions of winter rapeseed production
SR alifE R SR L/ e/
X BOR/ % MBRCRE/% (kg/hm) (kg/hm*) T A1 I .
i 1X MR/ % _ R
) i Pure Scale Actual Potential Scale o
Region Technical Efficiency
technical efficiency production production profit
efficiency
efficiency per unit per unit
Uil Sichuan 99.52 99.52 100. 00 3173. 66 3 173. 66 A7 A RE
Bt Hubei 60. 37 97.95 61.63 2 236.07 3 628.22 o 14 TR
H# Hunan 61. 64 83.40 73.91 1 860. 95 2 517.86 b 144 TR HR
St Guizhou 65.51 97.78 67.00 1 886. 30 2 815. 37 b 1 TR HR
8 Anhui 61.43 99. 94 61.47 2 279. 81 3 708. 82 Joipi TR
YLV Jiangxi 54,26 89. 05 60. 93 1737.32 2 851. 34 o 1 TR
VI.75 Jiangsu 97.75 97.75 100. 00 2 960. 44 2 960, 44 AR H R #
2 Yunnan 54,40 97.96 55.53 2 727.88 4912, 44 o 1 TR R
H K Chongqing 69. 74 90. 98 76.65 2 131.99 2 781.46 o 1 TR R
Wi vl Zhejiang 76.48 96. 98 78. 86 2 303.81 2 921. 39 b 1 TR
|- i#§ Shanghai 43.90 100. 00 43.90 1592.15 3626.77 o B T

4.2 REZHXEFNEANXRMRESR
4.2.1 #HHRMEWR £ F

U T A0 SR AR PR Al AR SR R 100 %, B
B\ A S TR P S 1 B2 S S N A K = |
Foor R (R 3. WAL S 10 44 T A S A
A ARBCR Y NT 100 %, 3 B HOR 4b F A 7= wi v
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FVE R T, Fe A BT (36 3D,
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Table 4 Parameter estimation results from independent impact factors

B AR o B3 L PN A 2
= o pxmEE M s R
R et FE A N A E AR A5
) ) . i T ] 7K 5
25 Density of Financial Members House- T8
House- Household Land
Parameter science &  expenditure of a holder’s Members
holder’s Incomes transfer
technology to household age engaged
degree a year or not
members agriculture in rapeseed
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%% and *xx refer to 10%, 5% and 1% levels of significances, respectively. Tables below are the same.

GRBE UL o )71 232 20T P JEE IR 105 5 G B 3t e 57 52 i
WERAHEE, RN, P E2BEFRE. T EERM
e NS RIE A TR S G S il AL R



5939

PRz Q& AT SR A: 7= B BR R M X 0% S S HE s o R R —— DA DU I L 45 11 2 77 A 44 173

1) 3% [ 4 9 50 A 77 R AR b X 25 S 1) 2 B
i A 2 R N BB B 0 B S A  H  BAR S
FKBEWCATK T BN Fh 355 80 Ty 8. o 52 mm e K
Fhy PR 3R 2 W B S A S i RBE S 0. 892 4, AR
UORBHE N % B L P AR Y SR 55 B ) B
FIEWA K- R EBAH 535 R 0. 533 6, —0.518 1,
0.263 3 f1—0.067 0,

2) WF IS A S L DN = 9l 3% 95 2 1 B0 m R 3R
55 3R AR A 7 B R R R M X 25 R E A OG5
W —30, B DU RS R 2R 5 TR R A S AR
BARZCEMX 225 EME, 5SHH AT e —%HEY
— e SRAH AT 8 B B AR B AR N W
B N B AE A S0 A 7= H AR S50 1 42 A a8
SE . T AR R SR E WA KO S i TR 2 3k T A<
B R BRI X 25 T U G 5 B R — B, 1]
A 1 T PR 2 7E A9 S AR 7 v, P R A 00 5 B R Y X
Fo I b A B Ak DA B v S Rl OAE 1 0T R I ARY 7

x5 BXWMEER

it

3 EZHH R R R 5 P &SRR
FR R M X 22 S A O DA K2 70 e (0 0l 15 R T
LA S B AR ROCR M IX 22 S AR A ¢ 5 OB A — 2L
TR ME WSS W) A 385 3 [ 2 3 3 A 77 BOR B Ml X
Z& S IEAR OG5 WU I A — 2 T BE B9 SRR S L
BE5 N 357 3 Ty BOE AR G . A 52 MR A
BEAR TR AR LR R 0 B RO T S5 R AN 83 T L&
B A 0,009 07 B 522 HLAE PR 3% 0 3 ] 4 il 3¢
A7 H R RCR M IX 22 7 9 82 T A (U 58 T LA i
SR E

TN B e B LB A R
B L5 R S B T A R A AN P TR AR R
X 3 ] 4 S A 7 B AR Ml X 2 5 B4R i O AN
RESC M . JUHUE 2 10 58 G BF M A B AL i =
Hofliih ZEEAL 0. 008 5., % - [ & 1l 3 48 7= Ak
R IX 25 53 B R R 058

ZEXMSHMITER

Table 5 Parameter estimation results from aggregate impact factors
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