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Is new agricultural management entity capable of promoting

the development of smallholder farmers:
From the perspective of technical efficiency comparison

XU Jiabin', WANG Yang'" , LI Cuixia'?
(1. College of Economics and Management, Northeast Agricultural University, Harbin 150030, China;

2. Heilongjiang Academy of Green Food Science, Harbin 150028, China)

Abstract To explore whether new agricultural management entities ability is able to drive the development of
smallholder farmers, this study adopts three-stage DEA Tobit model, based on the survey data of 342 samples from 47
villages in 13 cities of Heilongjiang Province. From the perspective of the comparison of technical efficiency between
new agricultural management entities and smallholder farmers, the technical efficiency of corn production between them
are compared and the factors leading to the difference of technical efficiency are analyzed. The results show that: The
technical efficiency of corn production of new agricultural management entities is generally higher than that of small
farmers, and is able to drive the development of small farmers. Among them, the strongest driving force is farmers’
professional cooperatives, followed by family farms and large professional planting households. The environmental
factor has a significant impact on the technical efficiency of corn production. After excluding the environmental factor
and the random factor, producer management is the main factor leading to the differences in technical efficiency.
Therefore, reshaping the cultivation policy of the main body. consolidating the basis of cooperative operation and

creating a good production environment help to give full play to the leading role of new agricultural management for
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Fig. 1

Analysis of the reasons for the difference of technical efficiency between

the new agricultural management entities and smallholder farmers
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R S X2 U R R 4% 7 B Al 26 7 AR 8K
B Z R R R LG R R E ARG TE AR
PRl LA 2 DRSS PP A7 A A B A9 R X6 4 1R o T 35 I OO
JEE R X 58 v o () s DR 77 0 BB ) 5 5 & A2 T AR o LE
W, N BRI ARFEIERE R R LA 4L
PR G AW e A E 61. 22 %, L2 HE BRE
BHEE E TR EAR Y Gl i K P fh e
M55 Bl T AR E L /NAR P 55 B D A A /N BB
2,11 N AR ST 5 Sy A AR & R R Ll & 1B
AU 5,13 A Mg fb R R E Lol Fh
AR /N AR P A b 240 Ak A B A oy B X {8 53
AIRE] 0,41 A1 0. 64, MR AREEIERE KR
LAl A VEFE R EEAR S I ek B AR 5 U 5 L

B . MEORFIA A 5 HEOR F . DO 2 3 R K Fif
A L 502,
3.2 HAYERMNEERSW
3.2.1 H—ME. AT R4 BCC-DEA £ A #) 2 K
AR ECE S

AP Bk DEAP 2. 1 #8042 T i iR BCC-
DEA 580 5% 5 £ % b 2878 EAR 5 /e ;B oK A =
BERBCRHEAT I BRGS0 3. 16K % g4k
TR EE R FBEAL N Z 02w R . TR A =25 A
ARG A i BRI Ay A Bl & A VR BE AR 3
LV AR K PRI INAR P B R BORAE 3 ) R 0. 824
0.745.0. 612 F1 0. 537, FL 357 4b F H0 55 $3 5 336 184 By B
e R TR N RN =g X N VANV () 5 A B 5 2 N 3
AFTESE K 2 [B] . INERB BORBORM R . 126 &
PR AR A S8 R F Al B AR B A, AR oK B ™
LR R 28 U 0 DU B R T ROR L B STk

RI3 E—HWREXREFTBRAYEMNIIELER

Table 3 Empirical results of technical efficiency of corn production in the first stage
Gr i RAR . . i
. . . Al AR R R A ROR FRAE 2 1M
25 Comprehensive
Pure technical Scale Returns
Category technical
o efficiency efficiency to scale
efficiency
e R A fEE 0. 824 0. 827 0. 997 irs
Farmers’ professional cooperative
KIER 0. 745 0.752 0.991 irs
Family farm
Lol AR 0.612 0. 651 0. 934 irs
Professional grower
INA 0.537 0. 685 0.782 irs

Smallholder farmer

TE «irs 7R MU 2 2 38

Note: irs means increasing returns to scale.

HR A 1 R SR 25 5, AW 50 4% IR 32 (R 28 0 e 1t
5 025 28 AR TR A 77 2R G BORRIOCR 1Y 43 A 1 0
HARZEIR L 4, @ ad 6 b DU 2K AR LA F AR BCR
HAT LA 58— R GRS ER Y &l
Fidl K PR e g & R R e KA
1.000,1. 000, 1. 000 FI 0. 890, % /N 43 %l K
0.562.0.454.0. 168 F1 0. 119, 7] UL B %l & fE+E

N GR B A Sy B RAB 5 de /M 22 BE /N T b F s R P
FNA P, 2 R Ll A EAE 2R A H AR BOR(E
¥ T 0.50, FEE A AE 0.70 ~ 0.80, [ LK
34. 78 % Ab T 0. 80~0. 85 HYKEA (5 Lo AH Xt 4 v
o7 HEIAE] 21, 7400 s RIER G 45 A BARFORE £ 2
Iy HTEO. T0~0. 80, (5 F N 39. 71 %0 5 & b A K
GEAPARBCRM 0.5 5t fe i 18 B 28. 46 %05 /)
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R PER A HARBECRAE <0, 5 i HeakF] 43. 75 %0 Kk
SPAGAE 0.8 LATF o H 58 — B B SR 45 SR 0k 5

x4

J e TR A 5 B R SRR D B A By
B iy i B HOR A5 2R BB BCR(H .

E-MEEREFEAUESALE

Table 4 Grouping comparison of technical efficiency of maize in the first stage

REL A F4L

KIEAR )

Ll AR AR

LEAHARME Farmers’ professional
. . Family farm Professional grower Smallholder farmer
Comprehensive cooperative

technical

efficiency B /A di /% B /A i/ % B/ A /% B /A ditk/ %

Number Proportion Number Proportion Number Proportion Number  Proportion

<0.5 0 0. 00 1 1.47 35 28. 46 56 43.75
=0.5~0.6 1 4. 35 11 16. 18 29 23.58 26 20. 31
=0.6~0.7 1 4.35 8 11.76 6 4. 88 12 9.38
=0.7~0.8 8 34.78 27 39.71 33 26.83 30 23.44
=0.8~0.85 5 21.74 7 10. 29 8 6.50 2 1.56
—=0.85~0.9 3 13.04 9 13.24 3 2. 44 2 1.56
=0.9~0.95 2 8.70 3 4. 41 4 3.25 0 0.00
=0.95~1 3 13. 04 2 2.94 5 4.07 0 0.00
I K AH 1. 000 1.000 1.000 0. 890
Maximum value
/ME 0.562 0. 454 0.168 0.119
Minimum value
T Ml 0.824 0.745 0.612 0.537

Average value

3.2.2 H M. UmEREFHRARAKXEROREST
FOMEHRALT ST AL

AW Bk Frontier 4. 1 84, LLAN 528 5
PR A5 £ DA FR 8 AR 5 o 11 A8 St AT SE R 43 B L BSR4l
AR 5. MRS A 45 R BoR . S5 B A ER R
st 7% 5 Xk 7 A TR (1 SR ABL AR LY RS 56 B SR A 1001
KT R 38 A A 5, e PR R LA B A AR
SCUREZE B W . NFIE L UEL 5 — B B T A 4%
PN BEZ Y P ot F 8RR I A R A% R AR
I, R AR i 550 5t A e 5 A AH G OC R IR AR B
EIE A B P m ERAE = HARYCR, Y —F 2 IE
FH OGO R B o PR AR 6 {1 0 25 B AR B OKAE 7= HR
ROR . AR BALAR T 45 R0 i PR B8 X AR
P o AR B AR A . K B Bk B AR B S5 A A

FER N AR BB RGO OG5 AR L BR X 55 8 ) R AR
ot 7 i AR S e R A IR A L R A A B R A
100 (7K SF-F 388 g 5. 35 P A 6, 2 Y X Bl 6 0 O e X
R R I SN A LRI 28 B R TR R
G s TR AR 7 B AR ARG 5 K A 7 A I AR R
BN B ZRAN AR P R AN E AR XA A B
RYTE 100K T il B3 PR g 3R W) oK A
I L2 X R A A R AR A L B AR AR R OR AR
FE A I A Ry o T R A 7 B R RO A Ry S M I T
RSB HAT s 2 I AR G R B 5 A A BN i AR
R IEAOCE R XA BRI 101K
g PR A 52 G AR X R OK A A
HAHI S0 [ AR 5T ™ H T K A
RS BIAZ R TRIRR o5 PO e K AR 7 BRI
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Table 5 Estimation results of SFA model in the second stage
A T A ARG AN T A 1 HL % A
LIy Py ot 7% A ity 7% Agricultural P st A%
Variable Labor input slack Land input slack investment Mechanical input
variable variable slack variable slack variable
DOy —2.167 —4.216™" —1278.307" —828. 026
Regional economic development (3.499 (0.590) (154.525) (14.326)
ERA PR —8.478" —1.042°" —5 189.505 —3108. 418"
Corn production subsidy (0.559) (0.176) (333.466) (27.821)
Z 9T AR 86. 859" 19. 524 7 902. 986" 410, 449
Proportion of affected area (8.625) (2.524) (19.809) (4.165)
g el 36,024 —4.262"" —27 237.288"" —18 156. 966"
Constant term (4.407) (1.242) (86.385) (56.813)
) 8. 042" 4,448 8.403™ 7.463"
’ (1. 000) (1.000) (1.000) (1. 000)
0.999" 0.999 0.999 0.999 "
Y
(0.000) (0.000) (0.000) (0.015)
Log likelihood function —2 173.634 —1 652. 881 —3 732.166 —3 741.862
LR test 168. 680" 220,177 216,562 156. 622"

TE o owx FORTE L MAKE - 83,

Note: %xx means significant at the level of 1%.

3.2.3 BENEBAZFREEEREFHARK
A 6 AT

HRAE 25 — By BE AR — B BE Y S IF 45
2 () R A] A5 2] 8 48 5 1 25 A B R E AR IF T
i BCC-DEA 58X} 7 B A 2878 5 /AR 72 A = e
RIS R E HE T I A, SRS R L SR 6. X LE M
B R R R 28 RS AN P R R A PR AR K
AT DL R I 258 BORZORAE N w5 BT 4R TH 2
KRG AER FERG LR MR
VU EREE G F AR BRI A B T B, Lol FAl
RPVRUINAR PR B R B DO 2 3 4R T B (B 43 5
A 0.003,0.012,0.051 A1 0. 121, X 4r £ W —
By B K AR 7 B R RO A7 PR B TR R RTRE AL R 35
M. MNEEGHARBRMBECEE KRR LA
Vet 4l £ R &R T FE 0. 003, LR & R F [&
0. 001, FKBEAR b 2l He R AR T BE 0. 007 , BLBL AR
TR 0. 008, Lol BhoAE K o4l B R Bk R R B
0. 037, UBLRCR T RE 0. 027, /N P Al R TF

JHE

R 0. 077 BB T [ 0. 098, 3R W] 4% 28 F K 25
B PR RO A AR K IR T B R 3 25 3R 92 Rl AL A R
LPRLE A, [R5 = B B R R S A
b T 8 B AR A 3R WY SEBR A 7 R AT SR AR T A AR
Ay R

R4l 8 J 1) SR 25 2R Pk e R AR 2R I STt
25 2 TR EORAE = HOR BRI 43 A 1 O BLAR SR
WZR T, LR IR E S PSS AR B OKAE R R
BORMETT LR BL B — R e R R A E S
HRBCR T KAEAT Ry 1. 000, Fe /ME T FE 0. 014 A
A7 FIERGLRA AR BRE B KAEAR S 1,000,
fe/ME R 0,008 AN 43 i Ll FA R 25 G 3
AR R KAEH 1000 TR 0. 992, i /NME H
0.168 TRER 0. 158, /N LR G BRI KAH N
/NME T BB o B R, B R 0. 890 T B I
0.777 . Fe/MEWH 0. 119 FFEZE 0. 069, 5 . K
Rl A AL RN 5 2 4R 37 32 A0 855 TR 3R B AL PR 3% 52
M A5 70N )R I 03 43 A A K A ) S U Bl L il
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Table 6 Empirical results of technical efficiency of corn production in the third stage

. AR ali 4 AR R R S & FILASE H P
il
- Comprehensive Pure technical Scale Returns
Category

technical efficiency efficiency efficiency to scale
e RE A fEE 0.821 0. 824 0.996 irs
Farmers’ professional cooperative
KEER 0.733 0.745 0.983 irs
Family farm
Lol FhAE R 0.561 0. 614 0. 907 irs
Professional grower
INgE A 0.416 0. 608 0. 684 irs

Smallholder farmer

TE «irs 7R MU 2 2 38

Note: irs means increasing returns to scale.

R EZHBREREFRALEFARR

Table 7 Grouping comparison of technical efficiency of maize in the third stage

KR LA 1EH
- KEERY Loalk A R P AN
LEA BARAE Farmers’ professional
. . Family farm Professional grower Smallholder farmer
Comprehensive cooperative
technical
efficiency Bk /A /% B /A /% Boig /A die/ % B /A~ hitk/ %
Number Proportion Number Proportion Number Proportion Number Proportion
0.5 0 0. 00 1 1.47 45 36.59 96 75.00
=0.5~0.6 1 4.35 11 16. 18 26 21.14 15 11.72
=0.6~0.7 1 4.35 10 14. 71 20 16. 26 11 8.59
=0.7~0.8 8 34.78 26 38. 24 20 16. 26 6 4.69
—=0.8~0.85 5 21.74 8 11.76 3 2.44 0 0.00
=0.85~0.9 3 13.04 7 10. 29 3 2. 44 0 0. 00
=0.9~0.95 2 8.70 4 5. 88 4 3.25 0 0. 00
=0.95~1 3 13. 04 1 1.47 2 1.63 0 0.00
% K1 Maximum value 1. 000 1. 000 0.993 0.777
% /MBE Minimum value 0.548 0. 436 0.158 0.069
4 {E Average value 0. 821 0.733 0.561 0.416

FAE P R /N AR P12 5 855 DR 2R R B ML PR 28 5% ) 48 6. 52 %0 /INR VLR A B AR RCRAE T B Ry B L 7 3
K Tlb Pl RE K P 255 A B R S50 M 7E IR 2L R Ak T ETAL T 0.5 LR & el 43, 75 %, 8 )5 0.5 LA
0.5 AR A 28.46 %, 3 J5 4b T 0.5 AR 5 kb Ak F] 75.00% 40 T 0.7 DL EBREAR K 34
T 2. 13%, 4 F 0.8 L EFHT AWk AF] 6 A4, HEE IR T 21.87%,
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3.3 HAMEREFZWMERREEBPLERSHT
AHFFER AT Stata 14. 0 B XF B8 HE AT Al 3
TSR ILR 8. MABLHLAL TF 25 ROk E . th R & 4F
B AE 10K TE e B A 5 . AR BON IE, R W]
JUR A AR B R KM AR ML 2 B4R
R RCE ., RORE ZHF R 102
(P il i e E VAR g . H AR BON IE R EE
SR KPR TR A R BR MR . S5 Bl
PUAEA I 1 2 5 PG 56 3R A 97 3 J LB A 2
OB BAO 2878 AR5 /AT TR = AR R 22

SRR, LR EETE 106K F R i
WE VRS, HAR RO B, R 4 b A0 A A 2 A )
KA 7 B AR R B v T I S M A L R B
20 BT JRE ey o 2R 7 AT T R B B R R L 4
FARAE TR AFEE W . AL HARIEINTE 57
KAF T E A A . RO IE RSkl
FORBEINA F T 52 7 TR R . KM
WA HAE 100 KF T il 3 A . B R B
TE B FORBIAE A HE A £ v 2 02 A K A
PARBCRA P

% 8 Tobit B I A fHiT &R

Table 8 Estimation results of Tobit regression model

A5 ZHRUAhTHE PR 22 T R IR {E

Variable Parameter estimate Standard deviation T test value
R AR I 0.015 7" 0. 000 5 27.97
Age of decision makers
POREZHERE 0.001 9" 0.001 2 1.67
Education level of decision makers
55 8 1 LA 0.000 8 0.002 2 0. 34
Labor scale
-l A0 1 A —0.301 6 0.047 5 —6.34
Degree of land fragmentation
gl He AR F I 0.008 0™ 0. 004 2 1.98
Agricultural technology training
EARFHEWA S 0.508 67 0.049 7 10. 23
Proportion of corn planting income
i H —0.671 4" 0.070 6 —9.51
Constant term
Log Likelihood 843.650 8
LR chi®*(6) 1612.800 0
Prob>>chi* 0.000 0
Pseudo R? —21.646 9

TE o ox L ooex SR RRTE 1096500 .1 0 Y 7KP b 35

Note: * ,

4 FR5EIWY

A5 N HT BLARY 2898 TR 5 /A P BOR B R
FEBCHL At A A JR S T4 13 7 A7 FF 342 4>

%% and **x are significant at the level of 10%, 5% and 1% . respectively.

FEAS 1 I8 A s . >R ] = B BE DEA-Tobit 5 51X 35
RAA 2298 TR 5 /NR P F R A P BORBCR AT 1
BB S EAARBOR 22 5 19 L 4R 508 R A
28 TR A RE I S /NR P R R BB TS
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WHR  —J2 B R RO 228 R TR H AR R ik
o TN B A BN T R R RE T AR AR
A AR HE R AT & B 3 RE D f R 9 2 R IR Rl
AL YR KA Y R A R . TR IR
DRI 28 0] i LA Ml 2838 AR/ INAR P K AR 5 R A
FRIGAFAEA [R) R B2 A R0 XS 0 O i R AR ™
AT TR AR 7 B R B AT 2 I 1) R R L 52 T
B X R A BORBCR A B T . =R
TE 5 bR 0 358 R 3R A BE HIL A R B9 52 0 R . R A Tobit
(e U9 G B 3 B TR AE 7 BRI 22 S Y I R
B AR 7 H A BRRE A7 AR 25 e B BU R CR A7 AE
HRS L RRHAR R HA R AR ARE A
FORBIALYCA i FX R AR 7™ B RORA 35 I 1]
SEM M A A X R OR A T R RO
UAEE AR

AR BRI TE A58 1 52 BN R BAR A
b & AR AT $2 (4 B AR AR P S o R AR B R RO 2
FARAY A SR ] A ST 45 G 92 PR e i R I 5
— HIE AR BOR . B sl /AR T AR F AR
SEPR A B A AR 28 B AR R AR R T
PP A RE AT B /N P R JERFAUESE . NI L BUR
R TTAE i E B AR A RO 228 T R D SR L A
Bl /N P IR FUR 45 36 45 7 B2 A O 5 A% 0 4R
B R SR N P R A RO A P M IR 55 Bl /AR P e
B A 7 A R g /N AR P A 5 2 B LA TR R AR
S8 FRE TR b HOR S Ty T 9 BOR S
TEAARALHT AL 28 78 A5 12 7] 45 (0 S Al 1, 42
ey O /A P i gl 5 R B s L I e A A 2 1
. B T LIS A 28 SR iR Ak 22 o0 TR
o MAFBIRE Ik A R IR Ll AR R R
SRR A B R A R R Lk A A
A BOBT AU 7 L AR R AR R Ll A AR K
JETERE , BUMA R T olb S AR AL R BE A ol B A
RPN I R 5 3 H A L T e 22 Su A s K
2208 [ I 3 T R S A 228 B DXCUR g L AT 3 — it
A B S5 M B A RE ) B IR AL A B TS B
Al 5 ARG /N B[R] A R S B AR A M A 7 2
BN L 32 R R AR BORBOR L L R R IR E R R
Tdr, =LAV R IR L R A AR E A
PECRE . WSS AL, R B9 42 7 BRI O 1) A8 B
TR FT LA 35 B o T oK AR 7 R Z80R [R] 4l 2
R 1 98 3l 4524 F2 D= ol A 7 B BB A I
W TE SR B B AR 28 8 AR Bl /N AR R R G

N
AT

SR 0] L B LR IR O 16 5 AR S R ROl A 2
BRI L S A A S R A SR Al AR
H i B A 8 s LT S IR O AR L o8 R A L
L T g B ST G PR R IR R 0 28 BGR
HAMEE AL L A A gl A 2 Al IR 55 14 2R 5 BE LA SR RE 42
BENARIT . & BRI 2B 7= B AR IR R 2 T
Wi A% L g SRR S B AR L B AR BRCET AR R % R SR
e Jry T 4k 2555 71
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