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AL TEBNAERR ; 255 Molden™ IBIFSE , & X WP
THEBE 7K AR 77 A R BRLASE E TE K T AR R AT 1Y B S
A REBOARR FIR BE IR RN AR AR, ¢, WEEHE
WK RARMEAL S 1 AR 7 BRI AS . H120(2) Al
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FE L ARSOHFEARAR 7 BT e A4 ) R E AR AE A
PP RERARR R T RAS 5, BUR R T
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3.2.1 & RR

S| /5Nl e[ AN U o VA R 7 7 53 0 T e e -
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)T 94 ERSE F 7 B R R BRI B S b 4 1Y
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R1 2016 F 38 (MIKFRSHLEFLRKF
Table I Water resource and socioeconomic development level of

Beijing, Hebei and Liaoning provinces in 2016

S| REEK AN |0 EIN (s | o < N Ui )
FWHEAD IPN 2173 7470 4378
B IATTE A J3 hm? 21.63  652.05  497.45
GDP Jifeot 2.49 3.18 222
A feoe 129.6 34928  2173.1
Hb R KB f¢m’ 21.1 120.9 133.7
NP m/ A 161.6 757.1 279.7
FEAEL Ji 115 81 161

B UR  Ch EIREE ST AR 45 ) (2017) 49 ([ 4 A 45 )
(2017)"7s (rp ST ) (2018) 1,

Sl A SR LRI PR | T R AR R B
Pl DABEI i 8 CBRO MU SRS S 3. 2017
A, AR ARTE , XML Ll A % S A P e
FEIR VA, P9 78 0456 G S PP AR BAS IR 5 AR R
AR PR SRR B A RUOFEAS 357 1, Horhdt
o 1154y AL 813 AL T 1614
322 TR LHHEMLGET

322 FpX) S AR S AT A3 2 SRR A i
FAERGEHE O, 3 R KA I E O
TN P A R BE R LA TS
FESIREE 4380y o WEREARA P o3 R R HE R RN
R FHRE R AR WAL A% B T 0 - DA v
AR VR R K A R M 3500 SR, T TR 2 R R /K 4%
A D FAEEEELL o DUTREVE AR XE R 7K 77 1
Y52 M 255187 >R T i T 2 B R /KB S ™ it LA
THVELH = 17.80 kg/t, ¥ 5 2 TE AL B T e B 38 7™
HFETK 0.022 t, 177 = I HE 21 B3 T v g =% 7 H B K
0.037 t, S 3535 B S0, Tk 2 A VR R /K v A
F AT T 4H 725 55.36 T0/t, ik s HH S VR A AR Ko IR
B EbR SR R T BARAGE R RBCR, (H)E, &
PP T AR KB 7 S R AR A B R
ZEAVERIMRZI NI B, TV AR X K A
B WK B 15 AT R i — 2D e TR T
BB R, WA RACKE AR Z TR
AR AR L HINELE R AR i £
AT, Al BB RZ M K I B R R . P F
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TAHEROR T T fif HSE A 2 T e, AR 2
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Table 2 Variable description and descriptive statistics (mean)
A AR ZHEFIR By LR A
WK F AT K Water t 708.30 924.00
TR A7 WP kg/t 45.00 27.20
TR K ¥ R r JU/t 94.89 39.53
AR FIEHRA Seed Jo 9.90 424
AP A Nm Ju/t 6.71 3.85
PN Pes T/t 8.05 2.51
NERHZEA Tfer Ju/t 16.84 9.90
IR A Fer JG 2064.08 2388.28
AHUERA Ofer JG 1575.15 1552.14
PR AR P R BT 5 Gen 0=2;1=% 0.93 0.92
LR Age k7 51.25 52.20
BESRFIAE AT R Vyear A 16.28 18.54
ZHE TR Edu s 8.57 8.58
S Ati — 2.01 1.92
THHEROR T fR i Know — 4.46 4.14
IRV B AR Chan — 1.14 111
RETATER Comm — 3.45 3.53
FHETT B IIHL Lab A 2.02 2.00
FIEFWA Tinc TG 7.48 6.05
Tz KA Num A 2.58 2.84
LA Spe % 85.14 85.25
EF . Nip] I EE Rare — 2.72 2.42
ESpaRZST T KA Wprice JU/E 0.65 0.67
BRRMA% P Ji/kg 0.83 0.67
ZBUN AN P L] Sub % 3.61 6.80
P B Agg % 41.60 37.71

T ASOMEE R S RS B S5 LIRS A DL SRR, BRI ARG

DU TR 00 3 2, 78 7 M H Bl %
HOE AR KGRI BB 55 3 )1 8 %
BT U A BE LA S L AR |, P2 AR P 22
BIFAN R, ST, T RELLAR - WA LR A
JEETHY R T AR T S S IR
i, T TRELE P DX Sl LA R 2L P 1 DX Sl R e
JEWE g™ B, (HARAL T — oK T RELL S AR
LA Kyl B AR A A, ELR T 4L PR TR
oS B T AR A B v 1 T S s, ML e LA
JITTE DXl S A 7 R R AR L , & A R 2
[ AT REA & R B R AR o (HAHE R, X
TARMREA R A A BURF R L T
A AN X R BB A AR
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BT FET PRI 7 LA B S8 5 3 AE T 1)
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FERCRI LTRSS R F AR fd . BTk, A
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Table 3 Parameter estimation results of simultaneous equations based on conditional mixed process (CMP) / ordinary least squares (OLS) method

BT A L L R L
HIEES PR HPEES PR
A FEHERR Rare 0.095% 0.049 0.097%* 0.049
KT Gen 0.157 0.256 0.146 0.257
(1) Age 0.002 0.009 0.002 0.009
Vyear -0.015% 0.009 -0.015% 0.009
Edu -0.006 0.032 -0.007 0.032
Ati 0.071 0.091 0.055 0.096
Know 0.209%** 0.068 0.198%+* 0.071
Chan 0.011 0.162 0.024 0.170
Lab -0.011 0.107 0.001 0.112
Tinc 3.68E-06** 1.65E-06 4.21E-06** 1.68E-06
Num -0.063* 0.037 -0.072% 0.038
Sub ~0.442 0.315 -0.333 0.323
Agg 0.004 0.003 0.004 0.003
_cons ~1.463%* 0.741 ~1.502%* 0.745
HEEK Drip 17.158* 9.701 16.188%%#* 5335
A ) Rare 1.685 2.058 2.962 1.879
(2) Gen 11.339 10.011 11.790 9.920
Age -0.287 0.335 -0.323 0.328
Vyear 0.036 0.419 -0.092 0.324
Edu 1.444 1.221 1.184 1.203
Comm 5.142%% 2.142 5.261%%* 2.044
Fer -0.002%* 0.001 -0.002% 0.001
Ofer 0.0002 0.002 0.0005 0.002
Spe 27.218%* 12.890 21.548% 13.002
_cons -12.053 25.602 -15.859 25.698
HEWEK wP 2.675%** 0.346 2.466%** 0.083
Frllas )y P 73.834%*% 6.440 7441155 6.479
(3) Wprice ~30.690%** 9.000 ~30.494%%* 9.104
Seed 1.671%%* 0.272 1.691%%* 0.274
Tfer -0.103 0.249 -0.132 0.246
Nm ~3.915%%x 0.708 ~3.892% 0.715
Pes -0.019 0.105 -0.024 0.106
_cons ~54.048%%%* 14.930 —47.049% % 8.778
7 PERS 5 fatanhrho_12 -0.167 0.212
/atanhrho_13 0.011 0.096
/atanhrho_23 -0.188 0275

T ek A0 BIRZRTE 1% 5% 10% A9 KT i3, T2,

MoK B A kAR

FE 10% 1 5 2 1 7K 7 B E [ 1
FTAR P RER AR MRS , SVFIIAEDY T PFaEe
FEARISEFEEI I B, KBTI BB S e AR
PR T B 2B, AR A B AL A i A v

7K 1 TR FE i vos 9 7K AR FH 38 DAL B A= 7 M
M T P EXHERESOR M T AR BEAE 1909 35
MoK L IE AR T H T RASR AR . AR
IR R v, 7 I 8 3 P WL 4 B AR A7 A E /K A I BE 2K
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M A SRR X A P T VR R R SR AR AN 7 A I 2
We) ARG SRR, IR IR AR Z [ AP e 5
NS Fr e WS Py R S E S RAIN TS S
REZRE ST P SR EART R 54N
SR 22 B Y 56 2R T A TR M R B i K i (B,
F BN AE I 407 B4 3 AN =, R BAF I/ >R FH
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TFERS FEH A% P2 SR T HE R 0 el FR IR
e IR AR B — R R P R S E R
A 3 P R A A 7 SR PR R AR T R
HABZER P2 T, AR S i AR T 5%
) S PR ARSI, AR R P T e R 23 2 i BLA6L
T 7K 55 3 77 1716 ke/t, FEI0 M BH I 1 W5 AL
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A& P ) A5 P e [ BRU{ELYE BT DG e 3 T R R ok
R FH T HE B AR 5 2 SR FH I VR A AR A P A At 1) 4
43 WUAEL T B A AH ] ()35 20 4 22 | 6 R 22 =7 DC i ot
o AT DAEDHL A H |, R 2 HOWIM(E 24 7 2 ] B
JL N (Common Support) , #C7E AT [1] #5453 DT e
I e A REAS A4 S B AT (5 . 1At
83 M PEAS B0, R 22 B0 A8 i 1 b T Ak A 22 4
N BT AT R

HY 2% 4 R0, 30 R AR SR R 1 VB R K AR o
ATTAGTHE (BEIRZON ) A 19.846 35 T 1%7KF-11)
PR S , W R AR R H S Rk 2
77 19.846 kg B 5% o TVEHE AR A HEIE K i
25 ATTASTHE (LB R0 ) K 59.128, 3 T 1%7KF
V18 S 2 A 6, 2% R A SR P 2 fil B 7 TR /K
ZIt5 59.128 TU/t, PIEL RS CMP J5 ik 4 %

WOEMELL . UUEE om EEELL. SRUCHES
0.2 ¢ MAETHHELL: UURC w JETGHELL: RICE
0.1
&
R
0.0
o
X
-0.1
—0.2 0.2 0.4 0.6 0.8 1.0
i #5853

E1 fEEsnERREERE

Figure 1 Common support of propensity scores

T, R WIHEET PSM (AR il M A 00 S e T iR HE R AR
BRI 5 4% B BFRIDESE
43 BAFSRFEHFR—BMENRRMEREER

F S JEIR T T TVQR 732 X6 i V2 AR X A
THETE 7K A 7= 55 5 I K VA 2 S R R 1) 43
I3 ML 25% . 50% . 75% 53 s HEA T B G AT T v
BN A FHE MR K A 77 2 5 E I K I 2 1 5 T
FERES THIREONE” , RIGT T WK A 7= R A A A
P E  HoR TR R 25t — 2D i O K AR
FEER AR R, I LA v A I A, e A 2
TR G o 33 R TR Y R E RN AE B U A AT
B ORI HEARKE ARG ER T
T HUE WK LB B ) A A AR 2200, T A B
HARBR AR AR ERAR )G I TAEA T
filt B AR S AR Ty T A A PR R A b R AR
TR AR BT, M E K A P R — R . X
HRE AR WE K A= 77 A 0 S B 2 7 b Yy
K KGRI G E SR & BURA W B E £
TCAE TR AR BT RS

(EASE R, X KB B AR AR
AR B AR PR A4 5, 18 28 B Kl SR S
PRACR F B o BB AT G T 1 W B AR X 57 B /K
B R R LI R TR
BAARE MK 7 e R B TR T
WS4 IR EER AR AR RS EE .
— 7T, TETE HE R R B 45 )2 0, A7 AR W B Tt

R4 ET PSM AR R IBY M &R

Table 4 Treatment effect of drip irrigation based on propensity score matching (PSM) method

AR AR ViSLE ST TR Al ZH PRz
TR A% Unmatched 45.002 27.205 17.797%%* 5.336
ATT 45.580 25.734 19.846%#* 6.129

TR K g Unmatched 94.890 39.532 55.358%#% 14.363
ATT 97.420 38.292 59.128%%% 16.412

RS THERAREHSEFYRE SR

Table 5 Output and economic impacts of drip irrigation technique tested by the instrumental variable quantile regression (IVQR) method

25%57301 14, 50%53 A5, 75%53 0,
AR — - " - " Ry
EX 4 Frifiis EX44 Frifiis EX 0 FRfELR
TR K A =R 12.373%* 6.216 16.384%* 6.492 66.522%%* 24.870
WK A RS 22.270%%* 1.084 33.54]%*x* 1.777%%* 182.578%#* 5.876
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Resource and economic effects of drip irrigation

in the Bohai Rim area:
Consistency of goals of the government and farmers

ZHANG Zhexi"*, MU Yueying', HOU Lingling®, YANG Xin'
(1. College of Economies and Management of China Agricultural University, Beijing 100083, China;
2. Research Center for Rural Economy, Beijing 100810, China; 3. School of Advanced Agricultural Sciences of Peking
University, China Center for Agricultural Policy, Beijing 100871, China)

Abstract: Water resources are an important factor that affects rural social and economic
development and farmers’ income. This study starts from the goal of coordinating the government
and farmers on efficiency and income, based on the survey data of 357 vegetable growers of the
main vegetable production area in the Bohai Rim in 2017, applied the simultaneous equations
model (SEM), conditional mixture process (CMP), propensity score matching (PSM), and
instrumental variable quantile regression (IVQR) to investigate the efficiency and income increase
ability of drip irrigation technology and the constraints of promotion effect at the micro level, to
explore the path to promote sustainable development of China’s agriculture. The results show that:
(1) In the main production areas facing severe water scarcity, households with fewer years of
planting, abundant capital, and higher level of knowledge on water saving tend to adopt drip
irrigation technology; (2) Drip irrigation technology has significant effects on increasing
production efficiency and income. The output of unit irrigation water and income on average
increase by 17.16 kg/t of vegetables and 45.90 yuan/t for farmers who adopt the drip irrigation
technology, which provides long- term incentives for its broader adoption; (3) The output and
economic effects of drip irrigation technology have a “Matthew effect,” which means that farmers
with better production conditions benefit more from the technology; (4) Imperfect design of
irrigation system, poor design and quality of equipment engineering, inadequate training and after-
sales service, lack of professional knowledge and technology of farmers, weak ability to practice
modern agriculture, and poorly designed subsidies of the government are important factors
affecting the enthusiasm of farmers to adopt drip irrigation technology. Furthermore, proper
increase of irrigation water price will help speed up the popularization of field water- saving
technology.

Key words: vegetable; main production area; drip irrigation; resource effect; economic effect;
CMP; IVQR; the Bohai Rim area
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