FrE RO K 2E IR 2022,27(6) :236-247 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2022. 06. 22

EFERSHNERERHE TN LEFT TR AR KA
—RLhZ2 A B

FEE KER
Rl K2 3B, LA 100083)

R

mOE ﬁTfM’E/J FAMP A FRIRS SN rn LBy e R R A Hm, B0 T MR £ K 826 P

MEHE, BT A AERBMERED(ESP AR TRPFE RSO T LR R ARERR MG S, SEE

WA FRRSS AU ERTEEEREATEIEZEGH 0, LRPFAARETREE KA ZME THRS 5
2O MAEMEI LR ENRIT M ERFHEERR NG R I 3DMI, A FRIRS IO Z T HAR NG

Rpm LBy aleERKEAGFHAREARE, A, F%r%ﬁiﬁi&%%iﬁ‘r&ﬂ&%ﬂ?%Jfﬂk%d%‘a)‘? A =

PRS0 AR AR P B R A A R e S TH LK.

KR A FBRSNE; MERFERELR; REHIE; RLETHE

FESES F325.2 XEHS 1007-4333(2022)06-0236-12 irﬁkﬁfgﬁg A

Does production service outsourcing promote the adoption of
soil testing for formulated fertilization technology :
Taking wheat as an example

WAN Lingxiao, CAIl Hailong”

(China Agricultural University, College of Economics and Management., 100083)

Abstract To analyze the impact of production service outsourcing by Chinese wheat growers on the adoption of testing
soil for formulated fertilization technology of Chinese wheat growers, a micro data of 826 farmers in 7 main grain
producing areas was used and the endogenous switching probit model (ESP) was adopted. The results show that
1) The outsourcing has a significant positive impact on the adoption of testing soil for formulated fertilization
technology, and farmers who have the need to reduce fertilization are more inclined to outsource; 2) With the
improvement of outsourcing, the effect of adopting testing soil for formulated fertilization technology is better; 3) In
addition, outsourcing has a more obvious driving effect on the adoption of soil testing and formula fertilization
technology for farmers with smaller scales. Therefore, it is necessary to consider the development of productive service
markets in various regions, and enhance smallholder farmers’ awareness of outsourcing, so as to promote the reduction
of fertilization and sustainable development of agricultural production in China.
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Table 1 Variable definition and descriptive statistics
AR & X5 W AH P A b 2%
Variable Definition and assignment Mean Standard deviation
HHRETE
0 = TE 77 i IE e A RFI=0;RM=1 0. 222 0.416
Technology
BILERTE
Az 7 M R 55 A WK A P R 45 1 b LA RO AR VAR R — U L 0.703 0.457
Outsource b =0;2=1
WA 3K & 43 e 55 WA SE 486 i LA K AR DR A 7 — 05 0;0&=1 0.565 0. 426
Partial outsourcing
SR R 55 T K WA KR 55 A 5 7 =05 2 =1 0.138 0.379
Full outsourcing
HftizhT =
PEH] Gender ZtE=0;BM=1 0.737 0. 440
I Age Z VI E IR 4 53. 642 11. 408
ZHEREE Education XHIEXLH=1/MNE=2; 0 =3; "+ =4; 2.794 0.973
KF=5; K%Vl =6
fE BRI Health RE=1;82=2; 80 =3:1RiF=4 3. 650 0.566
AU # 3k B R Risk DRI AL 38 2 = 0 5 XU ik 7 = 1 0.145 0.353
Vol 2k it A 7 SRR B H=0;/2=1 0.332 0.471
Demands of fertilizer reduction
Ahih g5 T Sh 5 TN SR E 55 B g Ll 0. 432 0.389
Proportion of migrant workers
FIEWA IR Income P NSRS 10. 791 0. 939
ZEHEHLBE Seale R /N R AR b 0.822 10.418
+ i Quality of soil ME=18E=2;—M=3; B =4;11F=5 3.194 0.771
7 i B A TR B E=1;%=0 0.017 0.129
Quality of product
R & EE YR Techtrain E=1;/%=0 0.242 0.429
R RE RS LR EEESEURARNZESA  0.308 0.661
Information F Al OB A 7 R S5 A L/ A&
BN A FiaE FREW A R ALY S8R/ & 0. 881 1.585
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AN M55 AL A P SR 13 . IXOT R R R D AR
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Table 2 Factors influencing the selection of outsourcing and the adoption of

testing soil for formulated fertilization technology

A R 55 A 3 B O AR

Outsource select

=X
A

Variable

equation of farmers

I = T2 5 it RE BEAR R4 Tech

A e R 55 A gk P

Outsource

Az e e g5 R A

Not outsource

AL Age

P Gender

ZHH T Education

SRR #3827 Risk

+# it The quality of soil
fg FE R B Health
KR A K Income

Z IR Scale 0.001¢0.002)

7 i AR AR B Quality of product
b Az 7= B YIRS Techtrain
% BUEIE Information
HLWIH A 50 Machinery
Al 55 TR

Proportion of migrant workers

0.687" (0.328)

IR e I 5 SR

Demands of fertilizer reduction

2.069™ (0.367)

Fr gl A 7 4 41U

Number of organizations

3.1637 (0.154)

HEIR Cons
01
Lo

Log pseudolikelihood —580. 694

0.191(0.160)

0.003(0.007)

0.130(0.082)
—0.155(0.195)
—0.167" (0.097)
—0.244™ (0. 10D

—0.151" (0.084)

—0.02500.497)
—0.158(0.169
—0.036(0.109)

—0.132" (0.063)

—0.012(1.150)

—0.196(0.137) 0.192(0.272)

0.007(0.006) 0.005(0.01D)

0.091€0.073) —0.234(0. 145)

—0.127 (0.192) —0.774™ (0. 366)
—0.037(0.078) 0.067(0.176)
0.040(0.112) 0.169(0. 243)
—0.217"" (0.075) 0.142(0.143)
0.008™ (0.003) 0.003(0.002)
1.273(0.782) 0.392(0.681)
0.346™ (0.147) 1.2917 (0. 477)

—0.019(0.097) —0.016(0.158)

—0.0710.090) —0.106(0.158)

—0.444(0. 29D 0.603(0.536)

—0.402"" (0.133) 1.029(1.065)

1.352(1.003) —2.955(2.566)
0.139(0. 266)

—0.593"" (0.127)

Wald test of indep. Eqns. (p, =p,) Chi®(17)=261.01, Prob>>chi®*=0. 000

FeA R Sample 826

496 330

T e e ox SPIIERORTE 1905 % . 10 % MG K 183, TH.

Note; *xx , *x and * indicate significant effects of the variables at 1%, 5% and 10% levels, respectively. The same below.

3.2.2 A E 5 BAAME K T

fEiz FH ESP BEA 5, 45 & kit R UL oy B2
(5) FNC6) THAA H 2B 77 M Al 55 A0 A X 0 - TiE 7 7 A 4
AR 4b B R (ATT F1ATU), H AT 5.
ATT A HETE 1 % MG KT T 3%, R L S
Az 7= IR 45 AN S I = T it A 2 AR R 44 1 T R

BT 8.7%, [RE, ATU B Al 8 o 1F 17 8 3%,
F W AR A 7= P R 55 A A A P G SR IR 55 A
e i A AR SR A i T et SR T 28. 9%, X
W IIE T ASBIE 58 A e 1,

WAL Ry PRIE 2 R B R P A BE SR T L
ol e P A 3 . — ik SR AW 1) M A5 43 DE FBE (PSMD
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Table 3 The average treatment effect of outsourcing on the adoption of

testing soil for formulated fertilization technology

VRS S5 4] . X 8 41 .
t {8 t 18
Method ATT ATU

PN AR B A ZR AR ESP 0.087 " (0.017) 5.130 0.289" (0.039) 7.373
5 1) A 45 43 D i (— S — PE i) 0.153*" (0.065) 2.34 0.056(0.054) 1. 02
PSM (One to one)
A0 ) P A5 3 DT S (K B 3 48D 0.150"* (0.048) 3.12 0.096" (0.053) 1.81
PSM (K-Nearest)
A8 1) 1 45 43 DT IS (242 DL S 0.131° (0. 044) 2.96 0.120* (0. 040) 3.00
PSM (Radius)
U5 ) 1 A5 3 DE C (A% DE D 0.134° (0.043) 3.13 0.128 (0.039) 3.29

PSM (Kernel)

T :PSM I ATT 55 ATU AR HERR S ¢ (53R bootstrap J5 i HHTiRE 500 Wk, T,
Note: The standard errors and t-values of PSM’s ATT and ATU were obtained by re-sampling 500 times

using the bootstrap method. The same below.

Jrik s ZJEAE PSM J7 ik 0y 3k al B 223K 2 T i
Pi. TR ARV A 50 FR SR T L A 7 vk I 5% A A X
I - TE 77 7 A A AR 4 AT J 3 E 1] 52
3.2.3 AFMHIRS SR E A E AN LBy e
B AR R oM

F /N2 D = BE T 7t BB R SR 4 95 B % AR
PRUA R 2RSS, — T AR P T3 & HOR L
K55 8 J3 2 RN IR T T R AR FE R TE] 5 55— Jr AR
FUREAE 7R AL S AR 55 s 45 B 1 A S
JENEF AR RN AT I . SR AN W] IR 55 A A R R
W B BN R Al A 7= 4k . Bk, K R Al 55 A4
PR RE 2% X fie 26 ) - FC J7 it IS 4L R SR 9 BAT AN [
A

R 2% 4 BOAl 45 R 55 W 3K 56 43 ik 55 1 A
ATT Al ) i FPER 50 AR AT H 25 AL i i i ) 3
PERZ S . A P W SR 4 iR 45 B, ATU 78 1% i St it
KT 5 3k 3 W A K IR 55 88 43 A 1 A A R
IR 55 A 0 - TE 5 e AT 5 A >R 44 1) ABE 3 25 4 Tt 8.
5% . T4 ;R Ik 55 AN T, e 08 Lk R 2 AR ik 55
HMILI AR P AR R G T REE R 21, 3% . [AIE, R
SRR S5 AN AR 4 R AL, HE R SR 40 B ] R
PEWGE 4L 20,900, WD KR IR, Bl 4 A AR 7 1 IR
55 AMIL R BE B B2 L I - S it BB e R SR 40 AT e 1k
WIGIN T . EIREERUE T AR AU 2,

XFIE AR AT RE R I O LT AN I . He— A
A A 7= R MRS R L A KR R 55
HNELIN Az PSR LA I S5 R U R . R
I L il 55 5 000 - 15 7 G A 52 A SR 4 B A o A R 1
Sh BT E A CAE A R AT R SR AR . X
A5 0S8 % i it A T 75 SR I HL B AR SR 94 3% B 20K
AP AR B3R B A R S 2 SR N - T T e
TR AWBCR PR BB, AR o 2 R IR 55 A
Ja  BRSR FAR A 55 7 T ROR R A AR ICRE T
B A TC 5 M SRR LA K el N 530 H AR B 10 B3 5
P A A A EEPR 23 B0 A AL AR e I TR 5 e
TEF AR AN T RENE 2w . H = AL ER Y 9
WEPLRE BE KT — oK T 4 Fof 2 1 119 s v A A 32
s AR RO 5 AN IR 55 R R 28 e AN R iR
FELOR IX 25 B DL R 6 Al A R A 69
SMIJF IR B 2 BE R T S R 2 IR 4
et NEAR DL HEAT b o AL B8 A L 247 I 4 15 05 it JIE 42
AR A R 2= AR 2R S ), I 2 T i FIE 4

NP € T R T
3.2.4 A MRS G0 £ R KRS
BELL Z SF 5T

Oy it — 2 B A 7 IR 55 M X AN [ AR AR A A
A TR 75 it AE 52 AR SR 49 1 5 ), A BIF ST AR B 22
BB AR P AT o . KR AR P R RN %
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Table 4 The average treatment effect of different outsourcing levels on the adoption of

testing soil for formulated fertilization technology

A TR S
Degree of outsourcing ATT

X BE 41
t {8 e
ATU

B4 M 55 F 0.062(0.047)

Partial outsourcing

o &)

Full outsourcing

0.213™ (0.039)

1. 309 0.085™ (0.014) 6.038

5. 400 0.209™ (0.018) 11.615

B 2B IR (5 B IR T DL B WA 2 4 L BR i ot
INEA A UG 7 B IR AR RIS R, S
T ASBIE G 3 — 25 43 B AR PR AR M R 55 A X
AN FRASEAR PR R AN (2 BhAIOR . A TF R #c IR &
HRLRCE A %) 4x A 0,067 hm® AR L0. 067 hm?
KL WD,

HRHE 2 5 1Al 1145 L, 2B 7 M R 55 A 6 AN T
TR ZE A P I - 7 e IE 4 AR Bh O A 2 5.
ZERBIN S A7 IR 55 Ah X 0. 067 hm® AR
ANAR P Tt A B R SR A B A Bl AR T

HH BB AR 5 R 0 SR AT R R fh T A S i IR R
AN BEH AR A 14 10 & ) B R O oA B
I Xk P BEAT AT SN o R 6E R B X T 2 MR
BUNRAC T AR B RO B 22 MK F B I RE AR
HER A I - BE T3 WA BEAR o T 22 AUBL R R B A
KA HRIE KT LA e S BEAC Ty AR FC I B 1) B R
B, B B C R gy L7 A B R A RE Sy . A
I AE A PR A 7 R 55 AL R R X A T R
SR 9 B4 301 B B T T AT BR S X6 /N A P 8 gl RCR T
W, XWEIE T AR AR 3.

RS AEFERSINEI AR BB R A LB 75 5E L B R R 9 6 T 1 b 1B R

Table 5 The average treatment effect of outsourcing on the adoption of adoption of testing soil for

formulated fertilization technology by farmers of different scales

2 SR
Scale ATT

<0.067 hm®* LI'F

>0.067 hm®* &Vl I

0.738™ (0.094)

0.4127 (0.09D)

X R 2H
t{H ¢t
ATU
7.851 0.919" (0.087) 10. 569
4.529 0,810 (0.063) 12.782

4 HFREBREW

0 - 152 775 i JIES A A g 2 Dk it S DA A s Al
N HFEE e B AT B AR S SR T A v [ 8 R 8 R AT A
38 V)5 2 4R AR % BRI A 84007 . A
WEITAE & b [ /N2 Ao P IR 55 S0 6 S I e T G B
MR TEHAR RN TR 25 57 R A LR T 4l
B CESP) LB Az 77 1 i 55 &0 B0 %ok 4 15 777 A
TARRGIAFE 0, FEAFH LU LSS58

D) 2R 7 R 55 A6 T LA AR A 00 4 152 777 i A 452 AR

B 2R b, el B IS A /SR Bk P A
A RERE A R 55 AR 4 A I - 2 5 e AT B R SR
A 52) i T AT IR 55 A0 0 e B SOl phe 3 2 A L R £
ARFAAR A 22 5, I L E 75 7 AT 15 AR SR 20 72 8 1
Ie] . DA 4 A i 55 S0 B A ) T i 28 0 = e 75 it FE
ARG R 5 3) A B 5 ok 2 B 3K B 45 4 1Y
AR TR R 55 A e B R BN R 2 9 /N A P
e T Tl HE B AR ) B ROR A

BT BRSNS A RGBT AR SR — 2
T/NZE PR A e 55 AR Y HE AR B DL R

O AWFFEAR S5 =AM A X il 228 B M 0 b o AT 0 43 () I A Al 22 LA 10 WO AR MR AR SN MBI I T 1 AR

0.067 hm? , it Ak 46 55 1l ] By i B0 o2 24 B
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