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Abstract; [ Objective] The impacts mechanism and policy effectiveness of the implementation of a new round
of the returning farmland to forests and grasslands project on land use efficiency in the Yellow River basin
were analyzed in order to provide a theoretical reference for understanding land use efficiency and promoting
a new round of the returning farmland to forests and grasslands project. [ Methods] The implementation of a
new round of the returning farmland to forests and grasslands project in the Yellow River basin was used as
a natural experiment. Land use efficiency was measured by the Super-Window-DEA model including
unexpected output indicators. The double difference model and the mediation effect model were used to
analyze the policy effectiveness and transmission pathways. [ Results] @O Land use efficiency of 69 cities in
the Yellow River basin slightly decreased from 2009 to 2020. Land use efficiencies for the upstream (0.546 5)
and downstream (0.419 9) regions were higher than for the midstream region (0.279 5). @ The new round of

the returning farmland to forests and grasslands project significantly suppressed the increase in land use
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efficiency, and the negative effects of policies were heterogeneous. Meanwhile economic development
increased land use efficiency and population density decreased land use efficiency. @ The proportion of arable
land and fiscal expenditures were mediating variables for the impact of the new round of the returning
farmland to forests and grasslands project on land use efficiency. Moreover, the proportion of farm land was
a partial mediator. [ Conclusion] The results of this study suggested increasing the implementation of
returning farmland to forests and grasslands project on land with poor fertility and scarce labor input,
encouraging cities in the Yellow River basin to open up wasteland and implement green policies for unused
land. Additionally ecological compensation between the upper, middle, and lower reaches of the Yellow
River basin and cities within the basin should be carried out. Full use should be made of credit funds to lead
into ecological industrialization development. Upgrading of green industries should be promoted and efforts
should be encouraged to develop a new model of ecological compensation for the project of returning farmland
to forests and grasslands.
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Table 2 Benchmark regression result of urban land use efficiency

_— = b ) IR
1 2 3 4
did —0.218 0" " * (0.053 0) —0.257 77" 7 (0.054 0) —0.222 8" " (0.086 0) —0.090 7" " (0.031 5)
Inurban 0.173 0" " " (0.056 9) 0.170 9€0.123 4) 0.044 1€0.061 7)
Inpgdp 0.202 17" (0.043 3) 0.114 177 (0.201 D 0.161 1° " " (0.051 4)
Infina 0.090 7(0.067 9) 0.145 6" " (0.066 6) 0.216 0" " (0.050 2)
Indensity —0.052 9" " " (0.014 5) —0.117 37" " (0.051 6) —0.037 9(0.050 6)
_cons —1.045 4" " " (0.081 6) —1.487 4" " " (0.239 9) —2.551 7777 (0.657 4) —1.484 9" "7 (0.296 4)
B PR w w i v
T RA RN 7 B Jz i
IR} 8] 254 17 P P & JE
R* 0.043 1 0.098 0 0.423 3 0.895 3
N 828 828 828 828
E S NEIERAR DR x % %, % % x PRIFRIR 100,526,100 E AT, TR,
F3 EAREIHAAERIER
Table 3 Matrix of land use transformation in Yellow River basin km?*
5 H 2020 4F
i S b K B AU R A
B 243 228.60 8 349.49 8 150.30 2.60 1128.24 46.57
i M Hb 2 435.10 183 075.74 5 289.76 0.00 104.97 14.90
= O 16 640.21 22 189.64 1079 063.94 110.86 376.37 8 045.96
Sk 0.00 0.00 112.33 12 129.30 0.19 539.69
B 0.00 0.00 0.00 0.00 22 111.74 0.00
R I 19.89 584.25 15 936.16 943.27 7.54 509 221.79
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Table 4 Analysis of heterogeneity and overflow effect of urban land use effciency
o L R
A2 T
1 2 3 4
did —0.144 6" " " (0.035 4) —0.440 27" " (0.056 2) —0.144 47" " (0.036 0) —0.146 3" " " (0.034 2)
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did_2 0.211 2" "7 (0.026 3)
did_3 0.095 0" " (0.040 6)
did_4 0.045 7" (0.017 3)
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Indensity —0.041 4(0.049 0) —0.020 3(0.054 5) —0.041 5(0.048 &) —0.043 3(0.049 0)
AR b = & e
P TR] 250 3 & 2 & &
_cons —1.403 8" " " (0.285 5) —1.425 8" " " (0.288 5) —1.539 77" " (0.291 2) 1.534 67" (0.293 D
R* 0.896 6 0.901 8 0.896 0 0.896 5
N 828 828 828 828
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Fig.2 Changes in logarithmic mean of land use efficiency between implementation and non implementation cities

3 R b MR 2803 1 28 A T 3l 25 5 ma A O
AL B B — e 1R PR bR T St iR KA T
(EHP 7R Dy IEAH, TR S S5 2R BOfh (B 2o
FETHEE R P UCIAIE T P 47 8 # iz T HL T 52
3 allJi BB IHE A Bon B # D3 — iR
B MRIR B TR SIS 5 a 22 K TH AN A b 1 2 3
ST e 3 AR PR (EU B IR i) 3 47) ) T i 2 2 R A
FEYR T - M) PR A B RN L HL A2 Kd Y 24
U I T A B R E
3.5 HftiEiwn

T PR SR [l U 45 2R A AR A 1 L AN SCORI T 1)
DG PC A5 73 5 1% fife e O 00 728 5k ) i 22 1) R0, P P XL 22
377 ¥ B I 8] 722 A xof 0 72 A 52 0, PSM-DID
TE AR EER A R AR 5 fron ., R 5 T,
T WA T I 9 A T 45 8 L BT — R AR Mk ik ARk e TR X

3 A GRS R 3 8 A LA [ DS P 7 32 19
Fh VT 2R BT 5 0 I 35 P K P 5 B o ] 0 4 2R SR AR
—3.

Fmmms, MR STHE  — A
02 [ /I \\ —— 90%—[:9;
/ N —==-90% 5

0.1r

0

EPEES 3

-0.1}

02y oy TE

5 -4 -3 2 -1 0 1 2 3 4 5 6
BE ST — 8 3R P OB MROE B TR S ) I [6]/a

B3 #F—RRIBEMEE TR Lt F AR SR

Fig.3 Dynamic impact of new round of farmland to forests and

grasslands project on landuse efficiency
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Table 5 Robust test of new round of returning farmland to forests and grasslands project on land use efficiency

_— T A oA R

AR PC L i 3 I8 D L FE
did —0.108 6" "~ (0.028 8) —0.105 8" " " (0.028 7) —0.090 777 (0.029 2) —0.150 5" " (0.007 6)
Inurban —0.025 3(0.056 7) —0.025 6(0.056 3) —0.044 1€0.057 4) 0.129 97" (0.053 6)
Inpgdp 0.143 47" " (0.047 0) 0.146 27" (0.047 0) 0.161 17" (0.047 9) —0.187 2" " " (0.033 6)
Infina 0.156 4" " " (0.026 4) 0.165 4" " (0.025 8) 0.216 0" " " (0.024 7) 0.134 9" (0.079 0)
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Table 6 Mediation effect test of land use efficiency

T R AR hA TR

3 1 2 3 4 5 6

Ineffc Ineffc Ineffc BFHb B (farm) 4 B 3 i (Infiscal) B2 (Intech)
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Intech 0.040 8™ " (0.020 0)
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