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TEVIAEITTHIZTR . “ FIER SR B RIS ARRAT B OIS T AL = S EAR
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YN 7 AR R EEA 34%) o IXEESBEER I NGV EAESAF RS SR AT . AL HoR SR (23.2%)-
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SR ER R OB R R i, ARG R A AR A5 Probit 1! (endogenous switching probit, ESP),
FERNAZE R EAE L IHTRESS,  HETIAS THINA SRR S PR A R A 7
PIERV S L VR
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RIS R, P T WL E G e R R A e R Ry, Ry, s X, X, AR B
WERRIAB TR RIS B B, RAHETFREL &, R, EMHIEIT, ABMERNO,
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FERIEER R (1) KAL) R E, TTRIFIIERS M 2R RS D() it
BRI AEA RO, B: Prob(S =1|2) =®(Za) .

[FIRE, AR IEA M 1 SRR B D () it RIS FE R A A

P72 EEE

Prob(S =1,y =1|X =x) =D(Za, X, B, p) (3
FEEL AN G ERAE AR A A A 07 sCIE %

Prob(S =1,y =0|X =x) =®(Za,—-X,B,—p) (4)
FREREFAMANEA AR T AR A =7 IR

Prob(S =0,y =1|X =x) =®(-Za, X ,B,,- p,) (5)
FREREFEAIMANEA A BRI A 77 Ay

Prob(S =0,y =0|X =x) = ®(-Za,-X B, p,) (6)
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Xt (1) ~ (6) :rZlE — oW AR A o r s AR AR, an ALY Probit 54
BT A FEAIE S 1R 2] IETK) Probit BB (TH, JEARRZIAAAIGTHE . FHIBRERIT RS
RTFRRZEIZ (B FIAAE, AR Lokshin and Newson (2011) FJEE X HULSAREREL,  FHRIFHK
KASRERATAb T, TR — B THE . AR SH UL T4 R ﬂAI N ﬂAO Ma LA FREL
O, py ZJ5, AT LATHE A ERN SR AR e BB A U B AR P )7 s (A B AR . e,
WFEH (S, =1 FEAMAGVEH A A A A 7= 07 SRR R AN A
_ CD(XlﬂAUZdﬁﬁl) _(D(Xoﬂ’\oa_zozaﬁo)

T - @)
O(Za)
I (S, =0 ) FEAIIN SRR RS A R A 5 AR AL BNy
TVU: (D(_‘XIBI’Zd’ _ﬁl)_q)’\(_XOﬁO’_ZaA’ /30) (8)
O(—Za)
EEPREAIIN AR HG A B A A= 75 LR A AL SNy -
TE(x)=®(X, ) - O(X,5,) Y

(Z) TEIEE

SHEGE AT (B SCiE S, 2018; 8. FHERE, 2016; T X4ES, 2018), A
SCEEL T MR BRI IS EA AR (Z ) RIS SR BEAR i B A B A R A 7= 0 s AR
(X, BEAFRIGE SUEHINER 2. FEVR, 10 A AH46 Probit 7Y (ESP) #H7584(5 5
PRRANSRA THIN, EESRAEIEF TR IR AL &, A ZER RS “ SRR
(1, B S AEH A RS & “IRATEA . ARG, SRS BB A AR ik
INENERE, B REEAR I TS A A P2y RTC BB

%2 FETEZMREN

AR A L Wi | b=
ARkt IS ER SRR b =1, {/=0 0.30 0.46
ARk i W BIR AR R SRR D =1, =0 0.27 0.44
FERHIE

asi B2 2015 FIRMFRS; BBAL B 4597 8.18

ZHEFER FRELRG T AT, b 4 1051 6.82

P AR RR B 2015 FIRFBEA) T N FH PRI 247 4 6.11 451
BRIRHIE

NI RIGERHNINEL: B A 3.65 2.13

PRIZFIIE PRI A 37804 | 457.62

ORI P AR AR R HEA A B HA % AR B AR AR B, 2 Probit BIAL RIS R, HHh
LIRS REUN-0.194, XN p (B4 0290, REARZG R IRETEE SRR R, HHhL AR b AT B A
NfiEREAL R, I8 Probit BIH[IREAIL, HHBLARAZE I RECN-0.139, XN p fH 0425,
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VEPDERES:
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IS MU
HHthZ A R
(EeEx(Eis

RERREREL): =1, %=0
LG R A (SIRAD PRI ). =1, &=
A FRHULI LN T (SIRE G FHIE): =1, 5=

KRG MANEER: IIA=1, KIMA=0
AR AECONR: =1, B
RIAHE—RIEFRE A N =R, =1, =
ARSI AV HEAS . =1, =
SR AT A AR =1, f=

FET R TKEEERAR: 2=1, =0

2015 FRERGRETHEFLEVER: =1, =0
L= R =" R =1, =
N DRI RIS =1, 75=0
SERMSEAED RIS J2=1, =0
NSRS B U/ H - 4R

2015 FEAFRTHIH PRI IIBORANIG: 7. Jo

FEINA AR, A B =1 =0

0.40
0.17
0.13

0.34
0.71
0.62
0.81
0.60
0.27
0.43
0.15
0.57
0.59
504.53
246.71

0.04

0.49
0.37
0.34

0.47
0.45
0.48
0.38
0.49
0.44
0.49
0.36
0.49
0.49
32275
4569.76

0.19

VE: WIMENECN 1927,
. SCUFER ST

(—) 1EREYFEER
PASKBEAR 7 A KR A T 5O AR B, 36 (D) FOM (2) AT 58 48 AR,
ST, [ERZERIE 3.

=3 RERIDEEINER TR P SRR EILER (R Probit 158Y)
. Py R (A U CRZGIREEFD
e CEBIAGIEAD | IAEERE RIONGIERL | IAEEL RIDNEIER
FERHIE
G -0.006 0.004 0.002 -0.001 -0.001
(0.004) (0.006) (0.005) (0.005) (0.004
THEFR 0.024 0.197 0.021 0.019 -0.011
(0.046) (0.170) (0.052) (0.060) (0.050)
FIHEAERR 0.032™* -0.026 0.005 -0.007 0.003
(0.007) 0.010 (0.009) (0.009) (0.008)
RIRHIE
FiEI ML -0.002 0.001 -0.018 0.008 -0.010
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0.015) 0.022) 0.018) (0.020) 0.017)
ARIGFI 0.001" -0.001 0.000 -0.001 -0.000
(0.000) (0.000) (0.001) (0.000) (0.003)
A -0.029 0.301" 0.137° 0.334™ 0.101"
0.074) (0.106) 0.079) (0.097) (0.060)
BT 0285 0.269 0.110 0.077 0.163
(0.202) (0.178) (0.102) (0.070) 0.134)
Lt -0.173 0.258 0.325 0.073 0.182
(0.145) 0.17D (0.253) 0.076) (0.165)
ZOERHIE
s ane — -0.031 -0.087 0.004 0.038
— 0.128) (0.082) 0.111) 0.077
PURAE -0.057 -0.072 -0.072 -0.167 -0.117
(0.092) (0.129) (0.109) (0.120) (0.100)
HAREA 0.343" -0.026 0.187 0.014 0.127
(0.098) 0.173) (0.128) 0.171) (0.102)
W-AT7 0.184™ 0.388" 0413 0.155 0.379
0.071) (0.124) (0.082) (0.105) 0.376)
FIKHERE 0.188™ 0.260™ 0.078 0.084 0.046
(0.088) 0.123) (0.093) (0.108) 0.09D
B 0.187 0.064 -0.168 0.112 -0.002
(0.070) (0.110) 0.181) (0.093) 0.070)
“C= R 0.462™ -0.097 0.027 0211 0.285™
(0.103) 0.128) 0.121) (0.067) (0.103)
Fokeg 0.103 0.098 0.073 0.106 0.046
(0.068) (0.104) 0.075) (0.104) 0.074)
TEAERRS: 0.188 -0.063 -0.067 -0.033 -0.052
(0.180) 0.118) (0.085) (0.108) (0.083)
itk 2 i — -0.001 -0.000 -0.000 -0.000
— (0.002) (0.001) (0.002) 0.001)
TN — 0.000 -0.000 0.000 -0.000
— 0.001) (0.000) (0.001) (0.003)
FFfth 2y A B
(FaE (= -1.923* — — — —
0.429) — — — —
- -0.590™ -0.589™ -0.712" 0.498™" 0.232"
(0.254) (0.284) 0271 (0.082) (0.087)
X [E] 7 R CLgasthl CLfasthl Cidsthl CLgasthl CLfasthl
PRIERIRFEL — p,=0.637 p,=0.874 p,=0.794 p,=0.653
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TLRBERIOE — 4452 7422
M EEL 1927 1927 1927

VE: S PNREREDR; *e = *5RUCKRTE 1%, 5% 10%M& K LR,

i, AR R SRR A A =7 BT P ST R A
IR, ST BB . 3 RIS R, AT R,
TR T R TR RS, LAY TR BRI (Wald 72) 555 p, = p, =0 IS
B (Ho) 75 1% MGEHHACT FBAE4, FeWIAE (R a2 IR R A R B I £ 1
ARV SRR TR R, T2 SR RRER I AL A 2 TSR
IRAATAIIE

§, FERGI ERHE . AL BRI R R A & (AR A R
PRI (R 2SI, FERE R AT, RN ASRAE 19%05E KT R,
I ELERBOTIE, F I A AU BR M AR MR K MR A T AR I AL TR BN,
BT I T SRR A B TR A B B ST R B, A7
BUASRAE 1% 06K T LB, Jf LRYOVIE, RUIREAHIEA, HFImA SRR R
. XSXCESE (Q018) MBS, FURHATREPI S — AN RS T
T A TR R RSB IR, — AR 1 B TS R R A
GRS . HRBAERAE 1% 45k P L%, SRRV, RS
B EASH TR T A (. AR TSR INRER T, £ 44%05F
BER AT AR RN LS T R EANR, BB T RSB MR SR, TR
SRS L, B R BB R4 BIE 190 S%MBeH AT L83, Jf LR¥UY
NIE, FIR BT MO AR KB R MR B M AR OB Bk, FLIE
BT SRR S, SR SR RGN . BB R BRI ST, TR
Waess, BETHARATRRA. HEATERE 1%05KT EEE, FHRENE, RU4G
(IR A BB TS . SXTRERR, A SR E IR A T X R )
TR, T ERE A LR ABIRARIR Y (IR, R, FhTa0), IX7E—eReE Lak
B SR R ARG (R = bR ARTE 1%0GEH kP 5%, I LRBOVIE,
RIS “ SR IERREAS M S RO, SRR —: — SR RER
N T RS SRRy, TR A R R R, R AR T RRe Y
FE, WEEEREISERERIIMN. Wb, BATEERTE 1% 5T E8E, HREN,
RPN “A AR, WA BRSBTS,

B2, AR AR R 2 25 R, IR LR B 7 AR 2t
HAFE TR0 B HAE AR ( S=1) AR (S=0) ZIIMAEAessst, ATy a4
B NI R BRI ERR S . SRFITRAE T, Ariak k2
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FEHBARSCIEBURT T TS B, M P 25— M CLRR AL BEANAR 2453 it FH A5 A 8 A 2 A = A T
THOL, RGBS ROH RO K BER IR LA S SRR, AT 2L R
LA T S T NS Z A E R . SRR LR i AR AR GBS (R R A A R A IR, K
LK, FER AT E B RIS E,  IER SR R T ROk E K 1Y
P SEERFRAH, SRR AR A P AEAR N TSR, TiAA R ANEBOR AR P A ELE
—ERE B GREE. HilgE, 2009). 7 a3k5 “ =dh—0r " IER SRR SE A0 R T P 24506
B XATRERFE, “ =5 —hr” WERERE MV 2 & A e A= R S B, BEE AR
FREEAES “HMRZERM” KIS, NIRRT i . FN, 2 “=5—48" A
HEMAR ) TR B2 AOWAR DS TR A, WA R ™= R e i, oS s, 7=
EIAARESRHE BTRAAS HIUAR 2G5 B ARG LAY, R AIRIEF. B, S “=
a5 IR B T HREERIA TR A FITEA LN LI AN, A SR AR 2 St AR 251
AR T 5. Ak, T IAGTERIFERY), R TKEBR A S8 (it AL AE,
X TFARMAGEA IR EER Y, RATKEREARMZALE . vTRerEER, IMASE-RE
VEAIA B NINEEAE A E AR, R IBRES KRR, i TR KR B
EEIEYIR AT, (AT e, $a 7 IERERIAZE, IR AR FH &

() AIBRz kit

RBNEFITEMEERITRMEIH R G, 4 (D ~ (9 KRR S, Ffhd 4
HFEARIIAMALEERLN, (TT TUS TED, S35 DILE 5 B A E IREARA SO rT AR HH AR ERZH  Fsthi]
HANEEBREAR LI I FERN. (ATT. ATU. ATE), Z5RARELER 4 . ST R,
WEFRE (S=1) KT (ATT) 40383, R TELIMANGIEERERY, WRAN
NEVER, AN AR 22 PG 38.3%; #5514 (S=0) PR, (ATUD 4 0.460,
RIS T MR GV EAE IR ELRS, WSRIMAAERL, AR SR e 5 46.0%; e A
IR ERN (ATED N 0.433, R R EERIAERIMANEAEAL, T2 ARt FH RS 5 5 43.3% .
XA M, A (S=1) KPP (ATT) 40420, KU TOEmMAE
PRI R IEARS ), IR AR, AR AR 2 PRI 42.0%; #5120 (S=0) 17
AEFERON:. (ATUD N 0448, RIS T ARG TR FER Y, AN EG1ER, AR ZETH 1)
MERIGIE T 44.8%; B ACTIIREFEMUS, (ATE) A 0437, RIWRFELIGEIMNEIER, Ak
IR FH R AR 5 43.7% . BRULRT L, IONE1ERAA B TP RIELGIRBIA B A RA =T . %
4 fiJi— R 732 Probit AL RN B SCHAS B (IANGTEM) WIABRREN", dnRA il
WA TR, TN G AER SR EA A Aol it P R 26 1) P 340 A B AR S A A 36.1 AN F 43 R
(43.3%—7.2%), XTARZ)R a7 LR I F SR 342 M E A (43.7%—9.5%) .
Uk, SR TR A A T St VRS i S A B A A o EL

RS BRI A AT A A A B, AR, BALEREE A S .
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x4 NGRS RER A AFIR 2R = HE AR AR Y
AL #EH Probit 1575 Probit 57
ATT (N=650) ATU (N=1277) ATE (N=1927) BRI (N=1927)
A REyR R AR 0.383™ 0.460™* 0.433™ 0.072"
0.192) 0.123) 0.119) 0.022)
WG E I FRER 0.420" 0.448™ 0437 0.095"
018D 0.111) (0.108) 0.022)

VE: $ESNNREERER; o e S RHERIE 1% 5%, 10%HI5tH K1 B3
(Z) TRt
N TR FIRESRARR M, EFE PR FER R TIMAE AR IR T 7
TR 24 2 15 0ak St FH 7 AR A T30 =G Probit [F1J3", AR UL, FEERI RGNS VRS IE AR
PEASE N IE S AN AN TTRER, T AT AR 75 Yk et FH AR 2452 7 Bt P X A AN B E S BEAR
REMNEGEAT R ESORA I A= Probit BRI & B IR S il AR 2 2 B
Tt PPN RS EAOT, TR H 389 =T Probit BAMKBRAIZ — . fE3 5 BRI RS, Hi 3
N = 7T Probit B [RIALE R . AT BRI IRASERAESE 1SS FEasie, BUIMA SRR
B TSR BRI Rt PR RIA 24 R FH RO Ay A 7 5 e

x5 NGRS R ERIDEFINE R TR P RO FR R T4 R
e U9 =TT Probit F7Y I Logit B GE_IED
i RAMANETEM A LR Aok it Rt
e -2.010™ — — — —
(0.432) — — — —
IINAE — 0.747 0.793™* 1072 0.794"
— 0.107) 0.113) (0.053) 0.072)
1.286™ -0.406™ -0.961" 2142 -1.650™
HHON
0.412) 0.130) (0.285) (0.442) (0.501)
FERFE e Wz e e Wz
BRIRHIE Cupaiil Cigsthl gt gt Wikl
ZOERHIE WEeH Chdsthl CLfasthl CLfasthl CufEtil
HBIX [ 58 R (e Wzl (e (e (el
PRI RAL p, =0.886™ p, =0377" p,, =0366"" — —
FLREERG I 824.96™ 656.46™ 475.79"
IEEL 1927 1927 1927

V7E STATA BHEeHmT A1 cmp dr 37t
% pon p REMAA RIS B R AR B T RS . R2G 2 TR TR 2 R
B, p, SR IR R R 2 K 2 R BT R R KL
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e FETPONREMRER: o, o 2R 1%, 5%, 10%14EHKF EEE.

F4b, WA Probit BRI =JG Probit SAEHATSHUS TN MR & (1) 20F1 (2) A
FIRENCAIIUIR M IEZAS 70T, TMBRBC A AR 753 el it FH 7 R ARTAR 2452 15 el it FH 5 R R L3 1
JM Logistic 734fi, 3+ HRA#H Logit B8 ZEER T2 I SRR T FEAMUIE & S st F 5 1%
BATBOLAL T, [FRE, KRR S IMA SR I AR 25 2 S st O R AT IO LA (S
JL Miranda and Rabe-Hesketh, 2006), FrfS45iR (5 _FrBo Wk 5 Hiif)E 2 5. "TUAEH, A
BAERNT G AR e A el Bt FH AR 2453 it P R B R e B A = Dy AR R I S . 5
AIMANEVEALRIEIEAHEL, IS ERLRENS 8 2 B A A B Tt FH AR 24 e Jte FH AR 3 00l v
1.92 f5VR1 121 £5°,  MITE— AR S A SO Fe 4t J B e R e

(M) #HE—oH: MMUEINERREERER

ST T INNE AR SEEASA BRI 2 gk it FH AR (1) P38 AL RS (ATT ATU, ATED,
EEA TR HARKEER NGRS IEAUR 2 it R B s md 22 7. (RIAMAAEFRAN, TT).
HL b, KRR BFEEZER, IFHSBIAREEAER, AIMHRGE IR GRS
BEA A RERAR 24 it P S AR A BSOS, (TT) mIRE S TP BRSO, ] Rk TP 4bEE
RN BETHTSCA AR LA Probit BRI R, BEFA (7 Lt HE B ISR AL
Rt FH R R MR 24590 it PR R MR AL AN, (T 500K,  IIAETEHE K EER I IE
Pk L MR A MR AR EROSE (TT) AT 0.01~0.90 1], S SREEAIAAR 2k ikt PR 1 Ak b 2
RS (TT) AT 0.02~0.91 Z[8], Ptk AeRAIERE ARG &R ZRE M, KR
TIANGAEAE MBSO, (TT) Z [AFAE B2

TR, BB MNFRELI NGV TAF IR S SRR A BERAR S ML EIRN, (TT) ZE 5=
JR IR o Ak, ASCRENEE 1 B BT AR, e el it FH R 3 R A 24 it FH R 2 () A AR A 0N (TTD
TEABIRRAE &, BRERIG NGV SEPR IS RIIRS BARFIZEN (3550 73 1R RE. % T
Pefr R BB TG 0~1 2 (8], HOWESAE, ASCEFE5% Probit £5%4! (fractional probit model)
AN 3l (OLS) #EATIRIE M, fhTtai R INAR 6. S8R5SR, AP RS, HEMER
H BERIRT PR R SR AR RN 2L R ER = RN B A B AR 24 ek i
it R A B80S . AR, R BE AT AT B 58 FIEARIA NG AR AR R 24 5% it
MER I ML, X5 E B .

=6 R EERIDEFIME Z R 7= 5 MM B R = SRR E 3
_— A P it PR 6 R A AR A 85 AR 2k it AR (1AM RN,
- # Probit F57 OLS A4 4384 Probit 17 OLS [H]1)
AR SR 0.193** 0.069"** 0.061™* 0.159™*

Yexp(1.072) -1 %1.92 .
“exp(0.794) -1 =1.21 .
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(0.039) 0.012) 0.013) 0.036)
B ATTL -0.084" -0.030™ -0.044™ -0.112"™
(0.042) 0.012) 0.017 (0.038)
HENE 0.125* 0.043* 0.030" 0.083"
(0.042) (0.016) 0.012) 0.039)
LRSI 0.082" 0.028" 0.027" 0.076"
0.041) 0.014) 0.016 (0.038)
Rl e e 0.096™ 0.037* 0.041™* 0.104™
(0.040) 0.014) 0.017) (0.038)
FAVHURAEL. -0.015 -0.005 -0.001 -0.004
(0.037) 0.017) 0.015) (0.033)
AR AT 0.081° 0.033° 0.027" 0.073"
(0.043) 0.017) 0.013) 0.039)
. 0213 0.246™ 0562 -0.529"
EAeT
(0.069) (0.094) 0214 (0.266)
MG 1927 1927 1927 1927
VAL 70.94" — 6145™ —
R — 0.12 — 0.11

Vi FESPUONREGRER: e, o SRR 1%, S%. 10%HI5EACE LR,
h. EREERET

FEGIRAA R R, WRGEH&RG P, BWETEA. IER Rl
B AT R A U R R A ERILSE L, ARy IR RO A E Bk —, FER
IRE S UL LR fdt A AT R B A e O 8 S S IR e AR T 4 B S A K s, AL
NEAUAR 2R Bt AR B A A 053, S IF R R A« Seis” MTiiEde, Afiit 7
IMAEA RS B MNERA 2GR R P AL PN, I BT T g E R3S
(Il 55 AR SR 22 S A BRI RN . ARSI FE R It P BRI 26 I SR A 37 o E
PR, 730 37.2%A0 41.7%; A ENEMBERMIEEIR . 2B SIMEEAEI. RIZE.
TAEF PRSP “ =i AR IE. R ERCT AR ST /KBRS R 0 R
BRI BAL AT A PSRAFAE R A B AR KR B A A 707 RE
A —ERIBRECR, FHME, SAMASGIEHARLE, IMAGEA R R R I H AT AN
RZGHIER IG5 43.3%H01 43.7%:;  WIERAFE A N AEMEGE R fliiH iz, 2R3 A &1
R BEH AR BEA SRt P A IE AR 25 IR 7 A e 7.2% 0 9.5% 451, TG B SRR
FIER IR R 7 SNV E IR ™ ARG . IR, ANRIFEEARIINA A 1At
XSHNEFIAR it IR MR BN AFAE B 22 5, AP HORSCRE . BRI S . SE R
$RTb R GE MR AT 7 L RERS TG R REAIA NN B VAR AL AN A 245 it P 1
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Do Cooperatives Promote Family Farms to Choose Environmental-friendly
Production Practices? An Empirical Analysis of Fertilizers and Pesticides
Reduction

CaiRong WangZiyu QianLong Du Zhixiong

Abstract: Under the background of resource and environment constraints, whether and how family farms can coordinate the
sustainable development of agriculture and environment have become major practical problems. Taking the fertilizers and pesticides
reduction behavior as an example, this article uses the national monitoring data of family farms and builds a “counterfactual”
framework based on an econometric analysis model to evaluate the treatment effects of cooperatives on the probability of fertilizers
and pesticides reduction. The study finds that the proportion of family farms that reduce the application of fertilizers and pesticides
is still low. Cooperatives have positive impacts on the adoption of environmental-friendly production practices. Compared with
non-members, cooperative members can increase the probability of fertilizers and pesticides reduction by 43.3% and 43.7%,
respectively. In addition, differences in services and benefits obtained from cooperatives can partly explain family farms’ different
treatment effects of joining cooperatives. Finally, the study provides three policy suggestions.

Key Words: Family Farm; Cooperative; Environmental-friendly Production Practice; Treatment Effect
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