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Average treatment effect analysis based on doubly robust estimation
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Abstract The impact and mechanisms of farmland titling on credit availability of small farmers is investigated based on
the survey data of small farmers from nine provinces in China. A doublely-robust average treatment effect estimation
model is used in this study. The results show that titling increases farmers’ credit availability. Further analyses find
that the impact path of demand is: Farmland titling improves land security, increases the long-term investment of small
farmers and ultimately increases their loan willingness. The impact path of supply is: Farmland titling increases the
property rights of small farmers and makes them possess large amount of transferable property, which transmits the
signal that the possibility of repayment increases. Farmland also can be used as collateral to obtain land mortgage
loan, which increases the loan supply of financial institutions. However, the role of the signal is greater than mortgage.
The role of farmland mortgage needs further institutional and organizational innovation.
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B LA B 8 BN A P RE AR HEAT 4 AT

%&%#i&ﬁ@}”ﬂﬂﬁ?ﬁﬂﬁ*gﬁ AT A5 i
AR HE 43k T AR i A5 R AR R MM AR I R

lHtfﬁxijﬂZ‘Zﬂﬁﬁﬁﬂo FEAS T 53,96 %0 i 4
FURY - M B AL . 46. 04 %6 B4 1 G R 3RS AL
ME o

2) Gt FLAR R A0 A A5 DY TR A5 O AT A5 A b
K. B AR 'f'ﬁiqjﬁfﬁﬁ%nﬁﬂ’]ﬁ}ﬂ i
29.99%  H AR b o fE R R B MR b
2. 71 AR AL P A E SRR A P B
26.80% ., REA MK 19, 449 B4 P A IE M 4
Rl BIL R 64 5% 3 B A4 R R 20, 73 %0 H A IE AL 4 Rl
BLF 9 DE 3R T A WAL A4 7 ) A 17, 9204 4%
B AT LN PO AR SR R B R
Z%*R,E:%nuﬁﬁ%&ﬁf’ﬁﬁﬂikk,ﬁﬁ*&ﬁﬁ@ﬁ@f}‘{
BRI R R 0.57 Tt (W& D,

DA R R EE N DS A SRR R g2

TSR RN A . R EE N TR S AL O KT

%B:% BT AR 1] Sl A 7= 1 N B

II:O],'(l'{>_O(>,(1',-):| (24)
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DO R WA N e N N L R S R
(Relative) ¢ N\ & & J& A T #8080 #F + 7
(Veadre) B FRoR . FBEL TS & AR P R i 7R AL #f
i 1y T A CAland) A 58 RE WA R A WA B
[ b #E (Aincome) | PR 4 b i 171 FH (Tland) | 2 75 11

KT A AR B (Insurance) S5 4E QB AS 5, SN
A5t P A P T AE L 28 U R TR KT AE AR AR B A 1) K
S AP I FE AT 9 52 38 2% A AR SR AR P T AL Y A R B
B2 B A HRAE 5, FH DA ) A1 358 BR8P AT R R R
AL

1 TEEFUER
Table 1 Variable definition
A 58 ¥ fH P 1 2% Fo/MHE S YN}
Variable Definition Mean SE Minimum Maximum
B % B A5 & Dependent variable
{5 H¥ A 1531 Loana R T SRALE IR GE=1, 0.194 4 0.395 8 0 1
£H=0)
fEPE 8 Loanw A PR A R AT A LA A PR O =1, 0.299 9 0.458 3 0 1
H=0)
LKA Ainvest  RPHTERFEWRMREEWRHRIA  0.571 4 2.055 1 0 40
Fke & WM O o)
R AL Title KPR CE=1, 75=0) 0.539 6 0.498 5 0 1
N FFE S Demography
MR THEKTE RPRDSH D EAR P R LUTCK 2,259 4 1.290 1 0 20
Junior RPN
F R L LB KT fKpPRpIT S BAE R LU EScfkk 0.807 5 1.024 3 0 7
Highs RAIPN )
573 J1 ¥ Laborr R R BES B ST N/ R EENH 0.725 1 0.253 8 0 6
55 3 714 Labor A R BE 55 ) 7 A 3.117 1 1.3227 0 20
Ml 55 8 7 REPREST S LT TR AE™ K 1.046 5 1.052 0 0 16
Farm NE
F14: 3¢ % Social relationship variable
FE A A Relative R P FEERNERDCER=1, F=0 0.056 5 0.230 9 0 1
B T#B Veadre KRG NS R T GR=1, F=0) 0.703 8 0.456 7 0 1
25775 H Economy variable
#hih Aland A PR B R AL HE b ) T A/ hm” 0.402 1 0.498 2 0 5.333 3
HEHb 1Y BB Parcel A& 7 5% B R A B b B B/ B 4.668 4 3.597 7 0 20
fe b A Aincome A PG BE WA AR P A BT o 19 b R 36.534 8 33.106 1 0 100
e A 7K S Incomec TEFR WA AT B Ao o e AR &2 0.011 1 0.105 0 0 1
PR B % H Tland A P Z A IR E b T AR (hm?) 0.002 6 0.012 0 0 0.302 4
A AR Insurance P F AL AR G2 =1, £5=0) 0.215 2 0.411 0 0 1
WA VEY Foodc EHEGHREEWCE=1, =0 0.772 2 0.419 5 0 1
ZWAEY) Cashe AP EEMEFEYR=1, =0 0.367 6 0.482 2 0 1
i A fe Hy Transferin FHEBHEATHE=1, =0 0.120 6 0.3257 0 1
{3 B 27 £ Location variable
275 /K F Economy A RTE B 1 & 5% R JEOKFIEA A 4L T 0.0617 0.240 6 0 1
BRAFECR=1, H=0
223 R B Transport A J FTERS 1 388 AR IF G =1, 5 =0) 0.071 7 0.258 1 0 1
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2.4 WREMGITHENFEHLERRE S H
2.4.1 FFAEA 49 & 320k 5 A7

HR AT 52 15 3 1 25 B A F 50 K 8 BIF 114 A o 8K
Wit 43 R T L CRf AL A 70 R i 2H CAE R ALAR P
Xif - B2 g i 20D 7 B A R A Cal B AL 1)
5O A BT FIF DY AT AR Y S S O L AR B
DA T A DG AR 4 AR A MR 78 5 1 4
Cal B4 v 20 EL AT AR S 1) DG A 3 1) A
TR e, T Ausd 8 (X (21)) /1 [\ 19 &5 SR (L
e 2) WoR A b= T HALSZ A IR A W 3K R B Y
Hb 2B AR DU A S R L ST AR AR B B A% A

R2 RN EER

Table 2 Determinants of land title

B A 1B A R A A o 158

Variable Land title (Robust SE)
%I HE 0.127 4
Laborr (0.152 4)
Al A —0.000 6
Aincome (0.001 2)
T35 —0.090 0
Vcadre (0.086 5)
BN A —0.025 8
Relative (0. 167 6)
Al R 0.698 5
Insurance (0.099 6)
2K —0.372 2"
Economy (0.164 3)
Bt 0. 004 2
Aland (0. 005 5)
B H 0.005 3
Constant (0.139 1
WA 2 691
Observations
P{H 0. 000 0

Prob>chi*

TE oo FoRBEMWALT 120, «x RRBFWHLT
5%, « R BEWMT 102, £ 4H6 M.
Note: #x% represents significance below 1% ; *»
represents significance below 5% ; * represents
significance below 10%. The same in Tables

4 and 6.

R AT B 1 v T 050 A T S Al DR B 8 R T AR
JRTE L 2 T K &KV TE AR 48 AR A A - R H At J7
P AR P AR bG B 1) T A AL Al DR B A AL
B2 & T TARRE J7 %t b S BUR BUR B HEAT )
JEFNAC P (18 SCAE g B ) AR A S T A b R AAE Ry
T U Y BUHR T A T Y Vi S AR Y D
B DRI b €5 X6 o BB R HE AT ) BE AR T
DL KA 738 B FRUR 7 7 o 285 B S X6 A b i A HL AT OE
) SR, T8 9% A8 38 ) AR A LB A 1) T P
KB T 3X — SR 18 Bk A i 2 5L A i 1] 2k Y
3X — T LA AR Ml 35 45 35 10 AR e B A 4k i b DX A
JE ZAF R SO LU

FR A 2 2 A il (] D C 45 40 A9 &5 SR F 47 T B
I 50 A1 - 57 4k B 500 i 6 P AR R Y 3k O &
TE R 45 T 2T 92 A e R RO Y R S R A
P2 A T4 Y 25 S R A A R AR ) A HE AT R
55 . VCHC S £ F A 45 R BoR (WL 3D RS
F R 43 # i Ak I 22 ( The standardised percentage
bias) 7E 10 % DL R, UE B U fie J5 £ 98 2 7 i iy . of
— W 22 ¢ K30 Y &5 SR e 4 2 IR B L IR B T
AL 10 2H A B A Y 45 T 2 T &R g 22 S (A
%3,

e [F] B S B0 56 TR 45 2] BoR (D) Edls b
R EB G WS A A A 3 () IC{E Y Fl P o A A 0 ) 7
53 VCTC B 4 2% (R AR AR AR 2D A5 6 40 1) D8 JE A% 43 T 1%
X R BHE 225K . DL 0 S5 ST Tk B TR Y )
7S I 38 AT A T 34 Ak RS R 43 BT BT R AR E A%
AT LAEAT 5 3 T
2.4.2 RIHAKT DR P AT T AT 0 T

0913 5 AR 5 AT 2R

#2C 2D A5 HY By ME R A7 306 S AT A —
Mg Z B IET 135 AIPW A5 345 58, [ IH 458 8
INBAL/ N A AT O AT AR PR R IR AL A
3.09% (UL 4) ., A% B BGE F 7= L4 #) , 76 A TE
A b SR BT BT R R T A O A M R L 28
B FAHA T A Hb 0 W 77 A, iR AR P ] 43 Rl AL
A% 36 38 R BE T AR5 o W P AL IR R T L it 3 728 B
JFHAG W 25 AT B A 4 Fl LS 5 4% B K4 5 AT DA
fdt /A P PR AR A A B AR DR . AR DR AT AR
BY T SRR P45 Y40 1 45 J A6 3R AR A K I
BERR I B9GBTS B AL AR I AF DR AT 45k Ik
AR A P Ud W8 A5 5 M R G 3R AR
FFTE.
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x3 RERHMEETFEHRLR

Table 3 Data balance test after matching
t K ¢ test
a4 R BB —
Variable Matching Bias o P
¢t statistic P value
R Unmatched 5.0 1. 28 0. 200
Laborr Matched —0.8 —0.21 0. 834
Rl i A Unmatched —0.3 —0.08 0.932
Aincome Matched 3.2 0. 86 0.392
3B Unmatched —3.3 —0. 84 0. 399
Vecadre Matched 0.0 0. 00 1. 000
By i Unmatched —0.7 —0.17 0. 865
Relative Matched 4.2 1.18 0.238
ARl AR 6 Unmatched 27.6 7.08 0. 000
Insurance Matched 1.4 0. 34 0.736
255 K Unmatched —6.5 —1.70 0. 089
Economy Matched 2.0 0.58 0. 559
i Unmatched 4.2 1. 09 0.277
Aland Matched —1.7 —0. 44 0.662
A — RHLIALL P Land title farmers
—— RHER AL P None land title farmers
25+
z 20 -
%
a 151
fﬁ(
3
w10
% —
=
5 ] A
0 ]
0.2 0.3 0.4 0.5 0.6 0.7
{55 1] PE i 4543 Propensity score
1 fiEBsEERESTEE
Fig. 1 Common support area of propensity score

MR P A 4 B LAG Y R 0 75 2K CF 24 o ]
REM I Z bR O 50, W3R 5 & A3 B R
sty AR BRI i3 2 KA BT 0O R /NAR P 34T 2 il L
Fy B R B 50, AR P AR SO F T s A7 il
< RALA ST i) S B AR AT O 20, B BUK 5|
AR R H AN SRR EENE . KB
A FRAS A Jiy IR SIS T e =2 i sl AR 22 b 7 T A 4f i
AR 3 e PSR AT 6% 3¢ M) P 4 3 L B2 WG A AR AT 8 35

XA SR AL TR AU AR B AZ B . 17 4% H 41 417
R B AR M 7R A A 22 8 AR AT BE 3K DR O AR
MR SE S BRG] T 4 i i sl 1, H ATE A KR
FUBIF I, A 4. 35001 ot LE I LA A I 155 5 1% 3
S R E QISR Ny A S SR S () E P Wi/
B 1A 2 A7 - B AR A A RE 3 1 5% 7 i 45 515
328 AT i 18 /N 9 £ DR AT AP » T At Al AR sl i
PR /N A D T AR PR A OR S A BR A
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Table 4 Impact of land title for small farmers

e g o - Al 4%
15 B8 3 % T A b ‘:)
- vpe s — v N N HE TR
g Rt bR i) Rl bR e i) o
Agricultural long
Variable Loan willingness Loan availability )
term 1nvestment
(Robust SE) (Robust SE)
(Robust SE)
A bl A5 A ALY AR P X L 0.056 6 0.030 9~ 0.294 3™
Comparing land title and none land (0.017 5 (0.015 1) (0.130 5)
title farmers
BeA AR F 1 (E 0.268 1 0.177 3 7.390 07
Mean value of none land title farmers (0.012 7) (0.011 O) (0.102 8)
MEEAH 2165 2 165 495
Oberservations
x5 MNRPHEFORERDTH F6 NMNRPAEBENERERNEZEMESE
Table 5 Distribution of loan collateral of small farmers Table 6 Determinants of potential credit
% demand of samll farmers
R Al i IINAR VR TE IR A5 B R
Collateral Distribution AR (rifER)
Variable Potential credit demand of
TCHEFH None 31.95 samll farmer (SE)
)& House 41. 35 gl % 0.239 2°
FH M Homestead 14. 54 Ainvest (0.129 D
. . 95 8 1 A —0.408 4
[% %€ % = Fixed assets 9.56 Laborr 0.257 6)
RARY Crops 140 B LT R K 0.048 7
AT B Agricultural order 0. 60 Junior (0. 047 6)
A 7K AL Land contract right 3.59 CRIUCE® - F S0 0.113 4°
Highs (0. 060 8)
A4 Hb 28 B AL Land management right 0. 80
el e A 0.001 0
FETT Deposit receipt pledge 5.20 Aincome (0.001 9)
HABHEHT Others 16. 14 2 W& —0.556 6™
Relative (0.277 4)
243 HAEERLEZHFF DR AETERY Ay PR B 0.262 2"
2 Insurance (0.141 9
77 ",
I 51 245 B SR AR f /A P R A A e SR 0. 4366
SRR a T (0. 280 6)
o o - ransport .
PO EA B A s, B 5. 6620 (W3 1), B
— . . N et A —2.197 37
R BT A KIS A S e s
AR I TN P AR PR R R . AR ML AU AR —_ 621
PRI AT 2 A AR oponation
Ly " e v

L ttﬁ;?jﬂ%ﬂﬁﬁ%ﬂ?kﬂkﬁ%ﬁgij]l]mj o /N P value of significance of
PP T I AR B AE A L LR ey _model
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W B R s /AR P R IVIBE BT A L - 1R 285 2R 7 (AL
DB /NP A B AR /A P A L - K3
BT 5 3G 0 . 15 T A A I A 9 A [ A 1
TN . FRIE /A X T A ML N 5 (19 H K
AR R & TR A SRS X —RiE,
68. 29 /6 By /NAR P R R DR 0 B A LB R 750k A
H A 22, 09 %0k 1 AP I 55 o F0H A A 3 1]
A 6. 4000 ok A ALk o5 0. 05000k A &l
e g5 BA 3. 1806 0 3 — s AT RAIE WY AR 1 78 & i IR
G BEPE . IR BERE IE N P A DY R R
I R 6 X /N B A5 BF T8 S5 PR 3R B oy
e v R R RS BR T 2 ST A B AR TE ML il s
B ATS RE 08 B2 = A 7 X < R HLAG Y45 BT R

B AR A5 BF AT A PR 3 7 A T R TR A
IR B ASUAR AR B T SR T AR B AR S B 55— i
P A5 B R SRR Y 7 1) 15 DY A5 R TR /AR P 3 il
IR A F0XURSE HE T - <5 Rl AL A 9820 B 2R 1 BE R T
2 K Z DY CHHIRAT i BB RS D0 AR B0 15 DA
SROAT LU A R A5 DY R 5K . AT AE < il L AG 33
OB B 0L T L R AR P AR B TR R R
PEPRFR . HH G AT R 3 A5 3 T B AE . B A b 1 AL
e i 22 e P ) B A R T 4 B 4R
AR HIAE B AR BE 75 5K L JF R 2E /N AR P 5 B R AR
Y 32

3 FHRFMBREW

B — e B AR M A A Ry M T 37 R A A i B
GRS SEBA T G T AT B s AR A T R
fifi o ZNARTHE X 378 S A D AR M R i
I T 373 1 3 09 55 S5 M 6 7 ASBIEFEUE /A T G - i
LA E BRI T /AR P AN R BB L AT
few TRERE . AR =g . F A 1
A LUALEE B9 RN 7= A B A 3 1 a0 nT e 1k 4
A5+ /INA T A AT R 9 5 O R A AR D 4R
PR BRATAC HBATRAT BF 3K L e /AR P 5 B T AR I
A AT $2 g o (ELAR M B9 45 5 4% 338 A T DR T k4
(i

A R AR A A R B S BE R
Un SR L O RE A8 18 55 > N M ARG 22 2
CINPR S 28008 S L /NS SR EPVVTIE L et Y &
TRCRS /INAR P A A5 8 R A 7 i g b B R A . 7 07 A
IR N B HRE I R AR P AR A AT . 15 5F
B A 2 /N AR P AR B BT R A 7 4 e b B R T

PEAE PR 2k — 20 B i BE A LR . A5
HIW

)48 o A IV 77 ASLH) D o 5 B bR - e O %
{14 1) 2 B8 AT 2R . /A B AR ) - oy A
SRR EDSER PR i8R OE R (VAT BB N R i L]
YRR TS5 A T A 3 5 o 75 284 3 3t 3l 4 9 i i
i 13 37 3R A - M A4 R RO A 9 S B

20 /INAR AR M AR AT B SR R L T A M A
Mo BRSSO A S S . R AR AR
T 37 B 52 By 3 T RIS BB A2 by 9 N A AE 77 2R T
< RALAG (9 LB BAS 78 52 5 9% AR BRBE 1R 5 45
T GES HA NS SRS RN R
) /N HILASE AR s FF) 1A D L A7 A 81 5 52 5 9%
THOLT R Z A LB R s 5 28 L. 28 =T 4l
IS5 REME LR /N AR - A B R ALAS 22 1) 38 3 5 29 /Y
2 AR TR BRI L 2 A b b Y ) S BT
822 5 2 o BRIV TE I A 1l 37 & e A4 il i 30 1k
G /N A AR BT R T AL S R
B M RN 1 T T IR 1) 9T 3 P 22 . AR /N A
525 B v W IR) . n i 36 5 21 2B R 2 4
RS2 5y B R AT I SE I BF TS N 2
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