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Table 1 Descriptive statistics of variables
Akt ik Ronin okt st ez TR g

TAPPEBHERAR SR ERHEROR (1=)2,0=17) 0.000  1.000 0.670 0.470

FREAET R 8 LT I (L KR A 1)) 0.000  1.000 0.485 0.162 0494  0.467  0.027%%*

FHENFLN  FREELA/ R BEBL T, CAE AL 2 5886 12777 9.868 0.795 9.897  9.808  0.062*
JRE=

5 F R (=5, 0=%) 0.000  1.000 0.831 0375 0.844  0.804  0.040*

ARy JA AR % 19.000  89.000 56.196 10.262 55.617 57.370 —1.753%**

HERE FEHE /AR 0.000  9.000 2.699 0.956 2.809  2.649  0.160***
FRERAT

FHEFS RN FEEFARITEN I/ N 0.000 5000 1587 0937 1.629 1501  0.128%*

THURFEEN  REERAAA L (1=2,0=1%) 0.000  1.000 0289 0.453 0308 0248  0.060%*

el iBzh  MEARREOI RS (1=)2, 0=15) 0.000  1.000 0330 0.470 0370 0248  0.122%%*

AR FEERF T A B 0.000  900.000 14.439 30.588 15725 11.833  3.892%*

HFHb BE R VBR T LA =1, A A H=2,—  1.000  5.000 1.662 0.767 1783  1.603  0.180%**

=3t =4, k=S5

(AR FRERGAETE(1=/2,0=75) 0.000  1.000 0204 0403 0220  0.172  0.048%*

ZhrPE A RERGES A (1=)2,0=75) 0.000  1.000 0327 0469 0377 0227  0.150%%*

R0 5% H T E R R 2 GBS 40 0.000 9210 2560 3.384 2385 2913  -0.528%**

Jiti HE 2% R AL PR+ ZKIE ) 2 (RO 0.000  12.794 7.661 1273  7.600  7.785  -0.185%*

SRS s e RARST B A GEE ST 3 9 BG40, LT H it 0.000  12.899 3588 3.969 3.352  4.065 -0.713%**
BURFRHAE

LB MRS BUE SR BB RS (1=, 0=7%) 0.000  1.000 0.402 0491 0.0.420 0365  0.055%

KGR BUR &SRR 5 B (1=)E,0=75) 0.000  1.000 0.747 0435 0758  0.704  0.064**
Wit R AEAE

R VT3 AR IR IR LR BA =1, AR H = 1.000 5000 3274 1136 3232 3358  -0.126*

2, — =3, e di=4, R E=5
KIAKEL I 34 KRB AREA LA =1, A K™ H= 1.000 5000 3.162 1152 3.092  3.305 —0.213%**

2, — =3, L™ E =4, L H T =5

T o 0 0 IFROR 1% 5% 10% 9K 2. IR,
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Table 2 Results of the endogenous transformation regression model (ESRM) estimation of the factors influencing conservation tillage technology

adoption and its impact on production efficiency

R PRHEPHEEAS T (849) R (419)
Coef. Std.err. P-value Coef. Std.err. P-value Coef. Std.err. P-value

P 0.302 0.100  0.003%** -0.024 0.015 0.117 0.017 0.022 0.433
AF -0.012 0.004  0.004%** 0.002 0.001 0.734 -0.004 0.001 0.000%**
AT 0.157 0.042  0.000%** 0.019 0.007 0.003%** -0.021 0.009 0.019%*

FREF AN 0.092 0.040  0.022%* 0.006 0.006 0.314 0.013 0.009 0.135
AR 0.106 0.082  0.198 0.028 0.012 0.021%* -0.001 0.019 0.948
el 1% 2 0.625 0.161 0.000%%** 0.006 0.030 0.831 0.053 0.036 0.139
B AL 0.002 0.002  0.328 0.0005 0.0001  0.001%** -0.000 0.001 0.982
Ft 0.209 0.048  0.000%** 0.028 0.009 0.001 %% 0.023 0.011 0.043%*
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Table 3 Average treatment effects of conservation tillage technology

adoption impact on productivity
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Table 4 Estimation results of conservation tillage technology
adoption affecting income generation and poverty reduction using the

inverse probability weighted regression adjustment (IPWRA) model

Treatment effects Coefficient Std.err.  P-value
KA A BN (ATT) 0.089 0.042  0.035%*
WTELE R I(EH(POM) 9.808 0333 0.000%**
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Figure 1 Common support domain test
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Table 5 Balance test before and after matching

Ps-R LR chi’ P>chi? PIEAR AL IR 22 rp L EhR HEfb AR 25
NG} 0.023 37.10 0.000 13.6 13.7
KT 4RILHL (K=4) 0.001 2.12 0.832 2.4 2.5
DL 0.002 3.71 0.592 1.9 1.8
AR PUE 0.001 3.12 0.682 2.6 2.4
A RPEHEE (R RGE 0.01) 0.001 2.02 0.846 24 2.9
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Table 6 Average treatment effects of different matching methods (propensity score matching, PSM)
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RIRPEHE (R GE 0.01) 0.104 0.044 2.34 0.019%*
KATARVLHE (K=4) 0.104 0.043 2.42 0.016%**

% VLD 0.090 0.043 2.10 0.036**
AR PTRE 0.090 0.044 2.03 0.042%**
FEE 0.097
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Table 7 Effects of different conservation tillage technology choices on productivity
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R TR AW TRHAYHE TRBHER I Ao ERS SRR

e S & 0.005(0.011) 0.015(0.010)  0.031¥*(0.013)  0.038***(0.012) ~ 0.023(0.009)  0.027**(0.014)  0.067***(0.018)

WAL 0.464*#%(0.050) 0.470%**(0.050) 0.469***(0.050) 0.453***(0.050) 0.457*%*%(0.050) 0.437%**(0.052) 0.466%**(0.050)

R 0.188 0.189 0.191 0.194 0.192 0.191 0.197

Adj R* 0.176 0.178 0.180 0.183 0.181 0.179 0.185

Prob>F 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table 8 Impact of conservation tillage technology adoption on income generation and poverty reduction of farming households in different areas of

the Yellow River Basin

A WA
ik PR RIE R

Coef. Std.err P-value Coef. Std.err. P-value Coef.  Std.err. P-value
(S| 0.462 0.191 0.016%** 0.204 0.027  0.000%** 0.233 0.035 0.000%**
HH 0.766 0.082 0.000%*** 0.008 0.014 0.579 0.012 0.008 0.104
TH 0.178 0.263 0.499 0.071 0.040  0.073* 0.037 0.047 0.431
WAL 1.806 0.492 0.000%** 0.495 0.064  0.000%** 0.863 0.098 0.000%**
Prob>chil 0.000
log likelihood 84.283
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Effects on efficiency improvement and poverty reduction of

conservation tillage technology adoption by farming
households in the Loess Plateau area

GAO Tianzhi, FENG Hui, LU Qian
(College of Economics and Management, Northwest A&F University, Yangling 712100, China)

Abstract: [Objective] Conservation tillage technology, as a comprehensive technology beneficial

to ecology, environment, and soil health of farmland, is an important tool to improve the quality of
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arable land and is related to sustainable agricultural development. [Methods] Based on 1268
questionnaires from maize farmers in the Shaanxi, Gansu and Ningxia regions of the Loess Plateau,
after measuring agricultural production efficiency using a stochastic frontier (SFA) model, we used
the endogenous transformation regression model (ESRM) to test the effect of farming households’
conservation tillage technology adoption on agricultural production efficiency and the inverse
probability weighted regression adjustment (IPWRA) model to estimate the effect of farming
households’ conservation tillage technology adoption on income generation and poverty reduction.
[Results] The results indicate that: (1) The adoption of conservation tillage technology can
significantly improve the agricultural production efficiency of farm households, and on the basis of
considering the counterfactual situation, the production efficiency of the farmers who adopted
conservation tillage technology increased by 2.9% compared with those of the non-adopted farmer
households. (2) Conservation tillage technology adoption had a robust positive contribution to the
poverty reduction effect of farm household income increase, with a significant increase of 8.9% in
per capita net household income for conservation tillage technology adopters compared to non-
adopters, and the validity and reliability of the results were further verified using different
matching methods of the propensity matching score (PSM). (3) Compared with the adoption of a
single conservation tillage technology, the increase in productivity of farmers’ multiple
combinations of conservation tillage technology adoption is more significant; compared with
Gansu Province and Ningxia Province, farmers in Shaanxi Province have a more significant effect
on increasing income and reducing poverty by adopting conservation tillage technology.
[Conclusion] Arable land is the key to food production, and the government actively promotes
conservation tillage technology and motivates farmers to adopt it, which not only helps to improve
crop yields, save labor, increase agricultural productivity, improve economic benefits, and reduce
poverty incidence, but also preserves water and fertilizer, improves soil structure, and protects the
environment, which is an important guiding reference for the further promotion of conservation
tillage technology.

Key words: conservation tillage technology adoption; faming households; agricultural production
efficiency; poverty reduction; endogenous switching regression model (ESRM); inverse probability
weighted regression adjustment (IPWRA); the Loss Plateau area
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