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4, BAEBEMISLE L.
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BrAPER T 30, e la MR R A7, AR T EORBR M5 . 73— J5 & R 7 57 8 1 gasifk,
MEEARAR L K55 30 0 AT 4R 5PN 28, B S 10 oA N T BE 22 AE gk AR A= 7= (14
55, AR 573 I BB AL E AL RIS 5L TN R T T k57 B e AR A 32
HAEKT EERASE, ANTRISNAAT T A AN BOR FE MR, 2 — B EAG 7 Ak
PARARBCR I K .

RPAT NEAR R AR AT RN T 18 SR e KA AR e ML, BN 22 E AL T
FAR AT NER I R b, 255 A SR ET, 5t BEAR S BB RAEE, XORgERFE
THIA o BARR BN SO EZ R SRS, AR (N B, A 31 54
FEERIW ad e KA, FTRE S AL A P BN, AR BRSO, BETI S Ak A2 7= B3
HPE AR .
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WA, AR R IRt AN ], X T AU E e A SR, ARA AL xS AE
7P B MEAR TN, HUAAR AT B BLR JLANJ7 T SR AR AR 0L R B3R 45K
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AR A 2020 4 B S 7 MR A& 543 [ 27 AN ZR-G gk 16 HH )= £ , %
BARES VRS A X 2/ S, Wb W . IR, Y0OR. T0PE. B
Pa. B DI =Fg . WL, ERFEN 15 M (1), =& 54 ELE =51 91.54%,
DRI S A A [ 338 PR g 43¢ e 0% A R It =8 M R B AR AR 100 o 1 EL TR BT el 8 Ak s () MR N 7
5T, MATIA AR A = — 2k, XS B IR T/, B R IR
A A EE A

LB B IEAE 2 B B B AL AE (00 S5 D0 7 4 T v [ e % e, BRI AR AN SE R
ufidh 3 AN, RSB FEVLAN RS 3 A, AR 3 AR E S, B AR S
i B/ 27 ANHEERE S, HECR AN RS SRR, M, RN, {E
WA IATIR A S, B T ERER R EE, RARE 702 A 5.

RE— DR BB A B, S (AR AN S FEORHC g% 2021) 1)
BT 7Aoo CREUR fAI aE BRI S 2021) 2R 2020 ISR 5™ 146.43
WNITIE, FPEh IR 5.95 H/mi, F7 208 21.81 Jo/m, AERLSEHON 107.47 Jo/m, ML
AN 0 81.47 Ju/m o FEAKHE Y, WK 141.89 A/, 58 1N 8 4.81 H
[H, FhRR N 22.80 Jo/E, AERLERHA 113.33 Jo/m, HUMAENL %A 73.32 Ju/mr. X HLy
ProThn, M EEEAZEAKR, UIREASEE A — e AR AT & B .
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H B0 S AR 1) 1 = B BENLATHY 73 B (Stochastic Frontier Analysis, SFA) Al
B 4%7% (Data Envelopment Analysis, DEA) WFh, #4875 T 75 e BAR R EUE A,
N T AT DA T s DR A 7 o iR 152 1717 2 BRI S5 A0 i 22 , H AT R DR R A0 1 B ATL 3R 22 FR) s M) 17T 5
B Rz o BRI AR 0 Arids BUAR 75 BT v FAR I A 7= R BOE 20, (HE S 1 R
ZEARAE R 45 SR a8 B 520, B INE & FH ORI 53 22 3 N H7 th BR Ok A 7 (Battese A1 Coelli,
1995) , HREE|MSeA 75 5) 52 3 H AR S RENL R 2 9520, A SO 648 FH BEATL A #2467
BR ESABE AR F Y S A P BRI AT A

BEHL AT A 7= R AU T B 5 Aligner et al. (1977) fll Meeusen eta al. (1977) 437l ka7
R, JE R X R TG RCR U 73 A B AT 7 AN F BB (4 Schmidt et al., 1984
1 Kumbhakar et al., 2005) , FEFPIEA. FBENE R IES M =FEA. BAK—ik
AT LLRIR A

Yi=F(X, B)xexp(Vi-Ui),i=1,2..n Q)

(D A, Y ARERSEBR = HAKE, F(Xa B) WA, X fRERS A ZR RN

&, ViR ERIESEDL R IES 540 N0,67) , Ul HEARTEHFDL B
EVEETE 0 A1 1 2208 2 Ui 2 O, FRoRAFAESRTERRI, BISL PR HACH N T4 B
A= A, BB IR IE &G NT0,07) , FFHEE Vi fil Us ARSI A o 7E

BEIEAE E, s FARRAAREE (ML) AP RA B ARACR, KRN:
Yi
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F (X, B)xexp(Vi —U)
MRYE AT SC oA, A8 FH BE LRI AL 7= bR B0 1 S S A = B CR R, R W E &
MR BOE . SEGRA-ERE A K% (C-D) AHEL, B 2 k% (translog) 7o
VEr= A AR M FE B R AR AR, B AE BN RS, FFaA XM R E, A
RREAE AR

= exp(—[],-) 2



InYi= o+ filnSi+ f2In Li+ f3ln Ki+%,b’4(ln Si)? +%ﬂ5(ln Li)?
(3)
+%ﬁ6(ln K)*+ B7In Siln Li + BsIn Siln Ki + Boln Liln Ki +Vi—U.

(3> 3rf, YigisRigsehri=h, DOBSEE R (A7) £k Siyhiin, B
MM () #on: LiZoRgsahfn, femsed s ma TR (3, SR

TREAMT) « KigomrmAson, mar b fm i 5 ms o, aRmihsr 74
NG, BEMFIACN) MBS CT, SHIEFARSFIL) WML Oo). HE
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FIT LA S il F 32 PR Tobit A5 74 8 [543 #7

TE =a, +oNonfarm+o. X, +¢, (4)

AKX () F, TE RRHEZER, oo FnHH0; Nonfarm Romsh i M K E
FEAR AT, BIREIRR AN 5 BB Z R, X Ron— sk AcE, B x

FHIEACE, FEERHEAR R, FEREERES. o RS, o ZoRisho.
3T RN AR
N TSI AU AL AP E AR A 2 5 A 7 AR R R R R 4 A TR 3L
PRI

TE, = a, + a,Nonfarm, + a,Mech, + a,Mech, x Nonfarm +a. X +e,;

(5)
TE, = b, + bNonfarm, + b,Mech , + b;Mech, x Nonfarm +b. X, +e,, )
TE, = ¢, + ¢,Nonfarm, + c,Mech, + c,Mech, x Nonfarm +c, X, + e, 7

(5) ~ (7) sortr, Meehy _Mechy o pere  wimm mbicEE, SamAL
TR, BLAR TR RIBLIR T A S S TR 2 ke, JF 2% LI (2005) 460 B8
b, @ by CFORIFEBEG 8 RMHHE,

N

(=) AZEIRH

1 AR A

TP BRI o AR S SEA P B BRI, /5 ZERE BN 3R br . ASCREH]
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AN PR AT (A7) T8 . 57 BN Fabs S P I RE o A DR %, B4 e T
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W, ARG,

2O R

gl . R EEAER BN S FEE BN Z EERIR (RS, 2014) , LREBOK,
WA A R i e

3L HAANE

TR ARAR I - BT AEAR Y 5 S A8 P2 R R 2 1) B PR SR 5 SO B A7 A P A
P, B DAAR SCIE BT e AR A B AR TR AR &, SREUR M B /N — Teid ok 4z fil 3 A= M )
e bl fx— T RS, ZEAHRAELSISE S & A N FER HOL KA,
WA GPEER, [FB SO B AR AN NI SEAE PR RO 0%, WR AME R EER, 56
TR SR %M.

4R

BWUIMRACFEE o 3L BRI AE =300, 7 AR L . HURERE EERINLICRE 2, 40 sl LB
R LR ALY AR S e S R AR B U R R CREEL AR, 2021)

5. oA 47 1) AR 5

T HERR FAh T B R2 M S AR PR ROR R I R 2R, HR SRR T A5 R AR, AL
A DA, B¥EH] T — RPN A P R R AR, REASRE P R RHIE . KE
FREFI A PRRAE =N 5T . o, P RARHAE 7 T R B HE TR . R ld . RBERE. fEFR
o FRBERFAE 5 T F EEEFE LB AR FEERBAN B A AR O . FEAHIE E Z AT
IANEGAERL . REMREE . RWAME ., ZHSIREE I &S EFE bR I LS B B

£ 1 s
x1 BEHBRES
AFE AR A SCHIRE (=) BIME PrifE 2
7 SR, o Y 3821.370 14777.201
TN PPN, S 33.507 139.806
B EIIES N HTR#, H L 66.672 274.175
BEARBN P ARRE. HUBAEL 2R Ak K 8208.227 29706.220
25, R, KEEE, Tt
e N4 FEEFEAR MY 7 SN B E Nonfarm 0.603 0.342
ClEAR M BN
BUBFRE R BUBF AR & M AR L (B Mechl 0.777 0.410
AR D
PR BB TR S FE MR AR L (WL Mech2 0.233 0.420
AR TAD
BUFR B PSR &5 FE AP TRAR LLE (B Mech3 0.457 0.489
W THT FR/AB A T AR
JF RN FEER (B=1, &=0) Gender 0.906 0.292
R R FrRER, ¥ Age 59.736 9.561
PEZHBER | FEXHEEWEN (CE=1, /6  Education 2.816 0.753
& =2, ¥IHh=3, mf=4, K¥
F UL E=5)
P EMERRGL | 5 R A B 3 B4 ROR G Health 1.462 0.566
R RRE=0, f#R=1)
Pl REHE | BB REHETHIMEERS, 2 Distancel 4.502 4.193
I IRAT S L)




#gR1

A AR A SUFIRAE (=) BIME PrifE 2
Bl R A FlRITR A TR, AR Distance2 3.334 2.581
TR
FBE A FRENOH, A Family 4.801 1.811
BTN | 2EHARN GE=1, 5=0) Computer 0.396 0.489
.
EEMAGEM | BEMAEER (B=1, =00  Cooperation 0.271 0.445
REMREE | 2RHIESE (=1, %=0) Scale 0.207 0.405
AP M ANV SO 2, T Subsidy 5.151 3.330
AR | RESIEEEII GE=1, & Training 0.704 0.457
gl =0)

M. SRE50

(—) BEHLATIRAE = R Bl a5 1

ASCAEFH Stata 15.0 BPEXT 2 B 1 (8B ERAT B0A: 72 BR AT T kit 45 RIS 2 B .
MARRIPLA FE R, O O A ARERL ¢ K056, H HAE 1%KL 83, IE 7 RHABEAL
RO A= BB A . y 208 0.756, UiBABAIHE 75.6%1% 2 R I T H AR T RCR T,
24 4% KR T BEN LR ZE T

MR ZBOR 2 R, LN (InS) JH — RN 1% ST KT EREN
1E, T PN S = B eR U B, &Y K AT B T Ak A e
FIEE, @S E RS AR . TN (nL) 1 S%MAETT KT FRE N, ¥
BRIHI SR 157 ) R R AN, Sl 380 57 SN KRB == H A LASE I . - Hh AN 55 Bl A2
TR, FHAE S%IAGETHK T ERE, RP M E5si MAEBNRKR, Winsyshi
ONTE—SEREIE b At i 22 M - b V5 240 30 AR b A= 72 FR S

®2 BENLRT VAR = R B A T 45 3R
B PR & MRS &
R ARG AT
InS 0.997#** 0.261
InL -0.334%* 0.140
InK -0.308 0.290
0.5InS? 0.125%* 0.055
0.5InL? 0.033%* 0.015
0.5InK? 0.041 0.057
InS X InL -0.079%* 0.031
InS X InK -0.029 0.051
InL X InK 0.055%* 0.026
i A 4.274%* 0.768
S 0.363%%* 0.037
o 0.206%** 0.020
A 1.761%** 0.055
y=8, 168, +67) 0.756




w$®R2

A PR R MR &
E il PRt R
log likelihood -142.993
AL AEL 702

£ 3 DHIRE TR L PR X FEAR R S R RCR A IEOL, BRKRE, RIEHLIX
FEAA AR ZIME 9 0.801, B v T Hr il X A 35148 0.744 75 B HE X 11341E 0.758 .
FORPRAE 0.5 LR BIREAAR P A A T R oh 38, 78 H A0 78 35 1 X 40 301 5 3.02%F1 3.31%,
MHEARZCRLE 0.8 LLEFIR PAEREHIX 5 57.57%, FEREHX H 5 36.56%, {E7HHHX
5 45.22%.

MEEARA X AT E DK S, WS P2 R R 5 X 25 K KT G, 3R
] 2% 508 . X by S L P P A 5 B vy, G S b IX (1) ek S 2 P R Bk e s v T AR, (EL R
AR o AR PGB S A P2 HR BRI B R, ©8 5 i 32 £ 72 X AR R K
SPARY, R S B B A P RS o AR BT IX R AR R KT AR, H R
RAALEL /N, HIT Ak — B 2 GaE0E s, e kgD .

Vo B i 705 M VI | 70 1 B St N3 € S = AL N 74 GE [ | & B DS K N
HAT 7T . FERFEART, WEEA PR AR MIIE N 0.758, FEAER O AT T
BIKPRIREARA , WSEAE P2 RR PR IIME N 0.763, TAEIRR O AT & T3 7K1
FEA S, WA R BRI 0.754, —FAHZE 0.9%, 7] LUK IS Ik 35 4wl b Fs 2
e = ¥ B 5 7 NV G 4 [i

®3 SR B BAR R 54
EFEA IR A [
B | A L A L A i Ll A i Ll
M M M M

[0, 0.4) 4 0.57% 0 0.00% 1 0.30% 3 1.10%
[04, 0.5 | 15 2.14% 0 0.00% 9 2.72% 6 2.21%
[0.5, 0.6) | 55 7.83% 2 2.02% 21 6.34% 32 11.76%
[0.6, 0.7) | 117  16.67% 13 13.13% 74 22.36% | 30 11.03%

[0.7, 0.8) 210 29.91% 27 27.27% 105 31.72% 78 28.68%
[0.8, 0.9) 265 37.75% 44 44.44% 113 34.14% 108 39.71%

[0.9, 1] 36 5.13% 13 13.13% 8 2.42% 15 5.51%
it 702 100% 99 100% 331 100% 272 100%
BARMZE 0.757864 0.801371 0.744339 0.758442
(=) FEHERNE S Hr
FH TR i R0 B S AR P R R R B A AE 0~1 2 (8], PR AR SR FH 52 B Tobit 1524

P (4) FATENE, FRWER 4 Prox. BRG] 7 —FR50)7 FRAE . FEREFFERHEZ
5, AERFOIAE 1% MGtk ERZE N, SRRSO & R BERON I EE BB S, £
ARAZMAL, TREM R AR ON &7 Bl Ry, B SR R AR 5580 %,
DUE N B3 e A 7= R 55 30 TR b BN R TR0 A 7=, B RN G E R, R T
BN TR TR BE Be K A , SeTHSE A lb AE = 1 AR B G, 30— D BEAS T HR PR,
Bk 7R Hl.

UeAh, HEREEE. LRI GRS AR 7 ] 2 AE 1% STk E R
AR, PTREEMUA T N L =k, SO AR R R B AR B R L SN,
Rl AR B R 2 AR o DI A AR A v S A = S W 2 R A ml 52, B S AT SR IR K



FEWIINAER, EAHE R BT REAFAETRTR, FHea (2022) FANMIB AR A X &
VEREAFAE DTG FUBN . R AR R IIE DL, BORBCR M LU . AW AN BAR PR K
SEMAAE 5% KT R ZE b, RIS A BEAT AN I EAT T EARRCR K m, FIvK
JUR A SRR, AW AN AT BE S BUR TR, AR B GRIERI ST, AR
ML i i S

FHE R VA 1R 45 RIE W SR 2 B B AR B HUR I B RS e, DL S IASEE I, Tl
SRR BCR B, B IR RS IERLE 5% IS0tk B, BB ARV R AR G 1 40
BRI T 32 R ROR RCR B B35 A AR HT , 10 ELER B AR AU P B B ) A P
RS AL I A g, B MBI 22 SRR & S, R milse A = BRI ROR &
IR . SRER B PIA BN T BRI IAE 1% MG K LR ZNIE, BFUAHIA
Jibi 4 X B2 S 5 LRI B TE R, A 2 IR 1A A SR BRI, R Al T4 S S
REST LA RS2 2T BE T S o, TR AE AR L 28 7 75 T B A R0

x4 EE AR
A efd AR B ISR R AR R

E3 PR iR
e Ein4 -0.039%*%* 0.014
F RN -0.001 0.013
JEFR -0.001** 0.000
FPEZBERE -0.015%** 0.005
F AR -0.013%* 0.007
B AR BT WU EE 55 0.002%* 0.001
Bl AR B T 37 B 25 -0.000 0.002
FRE RN -0.001 0.002
LI R A 15 0.028%x*x* 0.009
M IAAAEH -0.034%** 0.009
e MR -0.011 0.013
A ARG -0.003** 0.001
et S IR E I 0.018** 0.008
g el 0.973 %% 0.046

A L4 il

LA 702
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Research on the Influence of Off-farm Employment on the

Technical Efficiency of Rapeseed Production Based on

the Adjustment Effect of Agricultural Mechanization

LIU Yidie* FENG Zhongchao®® and LIU Fuxing?
(a:College of Economics & Management, Huazhong Agricultural University;
b:Hubei Rural Development Research Center)
Summary: The normalization of off-farm employment has changed the traditional mode of
farmers engaged in single agricultural production in China, which has had a far-reaching impact
on rapeseed industry. Therefore, based on the micro-survey data of 27 comprehensive
experimental stations in the national rapeseed industrial technology system in 2020, this paper
empirically analyzes the influence of off-farm employment on the technical efficiency of rapeseed
production by using stochastic frontier production function and restricted Tobit model, and
investigates the adjustment effect of agricultural mechanization in it. The results show that:
off-farm employment will significantly reduce the technical efficiency of rapeseed production, and
the conclusion is still robust after adopting instrumental variable method, replacing model and 1%
tail reduction and truncation treatment. @The results of heterogeneity analysis show that off-farm
employment only has a significant negative impact on the technical efficiency of rapeseed
production in eastern China; However, with the increase of the fractile, the influence of off-farm
employment on the technical efficiency of rapeseed production gradually decreased. ®The higher
the degree of agricultural mechanization, the weaker the negative relationship between off-farm
employment and technical efficiency of rapeseed production. The adjustment effect of
mechanization in different production links is different, and the adjustment effect of mechanized
farming is the most significant. The above conclusions are helpful to clarify the deep influence of
off-farm employment on the technical efficiency of rapeseed production.
Keywords: off-farm employment; production technology efficiency; Agricultural mechanization;
adjustment effect
JEL Classification: J61, QI2, Q16



