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Abstract

This study empirically examines the impact of the Agricultural Infrastructure Improvement Project,
emphasising rural water development and cropping systems and their economic implications.
Parcel-level cultivation data were constructed by integrating the Agricultural Management Entity
database with GIS information on beneficiary areas, and the Difference—in—Differences framework
of Callaway and Sant’Anna (2021) was applied to account for heterogeneous project completion
times. The results indicated that, after facility completion, the share of rice cultivation within the
same village decreased by 0.374 percentage points, while upland crop cultivation increased by
0.144 percentage points, reflecting a structural shift in cropping patterns. A benefit—cost analysis
incorporating this shift produced a B/C ratio of 0.02. Although modest in conventional terms, the
findings highlight the policy relevance of agricultural infrastructure in promoting crop diversification,
enhancing farm household income and stability, and providing empirical evidence for feasibility
assessments and policy decisions.
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SY AT [EE FHIAGO| A A 017 Skt AMA Hol = 31

A TGS (pnu)Qt FAHFY T W4 Al ZE(dis_cod), 85 ZE(twn_cod)
7F Z3FE| QIS4 R UX] o Audd v &=, Auia] (e - A1)t A eSS (A R
E- 925 1) 9] 23] whet & 87H(OFD_PAD, OFD_CER, OFD_FLD, OFD_FRT, FAC_PAD,
FAC_CER, FAC_FLD, FAC_FRT)Z F-&&t}. upx[eto 2 7|5 921 ¥2l temp(AB 71, ©),

precip(A79%, mm), sunhour(ALRAIT, hre} Egste] 4 37 8.2 FABSAT

B2 SUZYHDB U AlITATIE B Yys 22

HE Hax dH e
pnu YA IFHS(PNU ZE) -
dis_cod At Z2E -
twn_cod SHE FT -
OFD_PAD 2] W Al vl (= =X W AEEE / FA]) %
OFD_CER L7 AlRbg Al vlE (= A ARFEHE s /[ BA) %
OFD_FLD L2 WA Al HE (= 2] TR AEEE / FA) %
OFD_FRT 2] = Al HE (= 2] B AuiEE / FA) %
FAC_PAD A B Al g (= AL H e/ gA) %
FAC_CER A AFRE Al BlE (= A AFRE AuiEE / gX]) %
FAC_FLD A S el vl (= A RS e A/ EX) %
FAC_FRT A Tk A BlE (= Al T AuiEE / BA]) %
temp A7 C

precip A= mm
sunhour AZFAZAIZE hrs

Y AAE A GR)_FERBAD Y] F22 o] Fojxich A4l OFD(=A], open field), FAC(A4, fa-
cility) 2 F&5t1, ZE-2 PAD(H], paddy), CER(AIZF&E, cereal), FLD(Z&E, fieldcrop), FRT(@ <, fruid®
T-E5tA

Az AA; A,

(It 3)2 £A40)| AHgE #2712 BATFE AAIT £ AT F 569,608719] A E thio
250 E43 HdARE #5519 oY, 5AFFA DBY 21 o9 71202 B3 A3t HA4 9
A % 9k 49.84%7F A 71Zte] AA AZ glo] HEE AT S5 Al (A A1) T AulE
S AFEE 2T )] 2ol wet Ao 87) A H[&(OFD_PAD, OFD_CER,
OFD_FLD, OFD_FRT, FAC_PAD, FAC_CER, FAC_FLD, FAC_FRT)o|™, Z+ @ x4 3}o] 100%7}
HEE Aokt
71% BAFES BH | Auf vl&o] M0 R =2 BhH, AJA Auj Bl&-2 F5] W2 A0 U
ERgTh A Ao A B (i 34.91%, EEHA} 45.82)9F WEE(30.77%, 42.29)9] Hl&o] &9
o 74(16.38%, 35.55), AAE(15.10%, 31.98)0] L HE o] it vhd A]Ad upAlo A= A6t
2 0 2 wgatgho] Rol H(0.05%, 1.66)2F A%F2H=(0.06%, 1.99%)- 1% H|Tto] L, W2HE(1.87%,
12.34)3} 742(0.82%, 8.39%) AAl F& 25 Bt ol= f-2uet 5ol o As] A 49 &
FAAE FASHL A3 HojEh
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32 SEZH HASH HAs

o9 %

Wy w4 4y e BEER AR AU BEX|
OFD_PAD L2 ¥ Al vl 34.91 45.82 0 100 1,946,691
OFD_CER L2 Al=F2hE A vlE 15.10 31.98 0 100 1,946,691
OFD_FLD LA 2E Al HlE& 30.77 42.29 0 100 1,946,691
OFD_FRT 2] T Al HE 16.38 35.55 0 100 1,946,691
FAC_PAD AlA B A Hl& 0.05 1.66 0 100 1,946,691
FAC_CER Al AlFAE A v)& 0.06 1.99 0 100 1,946,691
FAC_FLD Al 25 Al H)E& 1.87 12.34 0 100 1,946,691
FAC_FRT Al T4 Al ElE 0.82 8.39 0 100 1,946,691

temp AFF7= 13.59 1.54 10.36 17.3 1,946,691

precip AFF 1251.48 396.77 558.7 2670.4 1,946,691
sunhour AZFA R A7 2263.61 212.26 1663.2 2941.2 1,946,691

A AR 2
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3.2.1. Callaway and Sant’Anna (2021)9] o]FA2H

o]FAEH 2 I YA 2 (two-way fixed effects, TWFE)Z &3l A2 AU A4
A PHEC R AAAGY SAHEY] A HMokE Blusto] HH avE =&
StcH(Card & Krueger, 1994). 18U %54 DIDE F Al F AeS AA|Z $ AAof| 7]49ke}7]
oo, AA o] Aol Al-of wEt XA 02 = Ql(staggered adoption)®= % AA| &
A7} o] A Hol2tH TWFES T 28T 4% 9] 714 Al (negative weighting problem)& <l
o A7} =2 5= JHDe Chaisemartin, C. & D'Haultfoeuille, X., 2020).
1215t AIE Bobotr] e & A= Callaway & Sant’ Anna(2021)7F AIREeE A3 o] 5A4-=
H(Difference-in-Differences, ©|5} ‘CS-DID’)& &85t & BA7|RE Fu]Al o] AR A A o
=

fol

|
il
1>
e
—O\l“
rlr
)

¢}

nd JFE 43T o] L o2 7|ZHmultiple periods)oll AA F#o] &A=
S AAE ohv, ZF S & A X A1 goll whet &Sk, o] 5 AR 1ol A9 Bt HA IS
ATT(g, )& Y3t} &, “g Aol A0 & F35 W2 Jdbo] tAIFoA ATt B+ A& 5
oz Aol olE S3 AA axte] o] (heterogeneity) ¥ FH 4 A¥Hdynamic effects)&

Ao D = Atk oA 71E TWFEETH 335k,

r
o
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S AT |8 A0 ZIR A A 01F St ZHMA Hol = 33

E3F o] o] Fa3% 542 Blu g A ot el wet B= 7171 AA A 55 TA
%2 HHnever treated group)olth, S Aol ofF AA Ao ZgsiA ok AT
(not-yet-treated group)= Hlw o 2 g-83lt} o] & Fof] Al-uict A3 vl A4S Aot

AL, ATT(g, )€ 3oz AET & Sl

HlA o 2 ATT(g. 0 FEHE A0 Y 2442 428 7, 0|5 AAste] thae gelle] 9ok A%
2 288 4 9tk o2 So] WA §F T AX F AT 7IKko] G2 TiHevent-study), F& WG

23
B 3L Callaway & Sant' Anna(2021)9] A2 weh, E4 Fobo] Hx A A A]H g o]F A|F
to| A @S Bt AA & ATT(g,t)5 T3} Zol JFolsitt,

ATT(g.t)= EY,(1)— Y,(0) | G, =gt = g.7;X,,] 21 (1)

2

=
517] 13t SAHFE ZTE QI
2 Ao A= AR A& AT Bl 7Hse SAA G 5] A AA] RS FSEHS
& o= logit 2 BZ &9l 4 (propensity score)E F45F3AT. o|F ol BIE
" (Inverse Probability Weighting, [PW)= Z-85t0] T3 EX FF HAZIHATT)E F35HA
o} A (2)& ol2Igt AAE Bl B AXAINE Fots HHE BT, wig)e JGETEHS
2 E2H 7 Jgd 9 -9 7SR E vt

ATTS PP =YY w,(g,t) « ATT(g,t) A1 (2)

gt=y

295} CS-DIDAME 2t ABE G, = 7k A oA 73 B A TR 4 (102 Folat
o 5

1, o]& 4% u [PWE & ARG v nE FPsitt, B ALoA HFEFHOE AEol=
CS-DID 2§ th23} 2t

Yi=a+y,+A4 TT(g,t)D;,(g) + X0+ €,

A7|1A ¥, = FHHEFE, Al o)A B2 9] B4 Ao tiet Al vlEE ond. v gA

2 0|BAr2 Yt RPN WA T e 125t Zs 0I1FAIR £ Yol et B0 THIXQ AE2 Z&35| 4i42(2026)2 A
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7h 453 S W% 9 DARIE UEITh B AT0IAE BU {E ol A e AGT w1 5e A
M LSS ASte], FUE WYANE EFAYOZA A9 159 B3 E4o] 4B Ao 1)
I YL DA S D, (o)
A2 Wz, A7 o] A 75284 ABAY S 2ol Soka s Aol £3E A 1,
284 ke A9 09 ke 7RIt ATT(2.0% £ A7) T4 242, A9 28 olF 3299 2
£ A vl-go] u]8)A) 22} vl wste] ol P A WMARAEAE Hofzeh, v gko X, 0% A 1ol 4
AT mASI2 B2E 715 W] A8 71
Q12 A7 9lef AHgE e

CS-DID 4 A| E£ A4 BA /9] @2450] AT WF WAl Jehwln % A ALH 02 4
28 754 TSt olo] met B BA AL BE A} AL A SE el A FelAE-2H

AE BZEQ ZHcluster-robust standard errors)S %39t}

fjo

=z

re
e
-
1o
e

[T, QT L2AIT F)olH, ol= oA &

3.2.2. AAE £4

AN RulAlglo] ARAA Wete] vz wate] et AAA WK ol 4 )% T8l
ST AWHOE A4A, FHF 5 BT FUAAL Fof FHE S A4l W
oo thde] A A&HoR WAk Wetd AAY AAYE FHoH] AL el 2

ot w183t wole BV B Wast gom, B BAAE 27k AAGY oy

Efgh RAOIA BEEI He 24 Ee Heskn
T B, T EF+Ccom r  NB
Aol meol = t ! A ‘ A
P el e f;o(lw)f z;) (1+7)  Sh(1+r) 10

Ue B9, &8, gles AuRitt. H&-2 2AHE(F)H FA-BHarl& (o) e r FEHM, &

A B8-S B4 o] % i o4 WL BEolA He] B AE AR 42

EX
P
A
10

HO R A E e, Bl &2 AM Al 2719 SARIEI(LGH]-8)% B R FAHE A ]

it o2 du|egy RAIA = 1Y A 717 A €& & 30 ez dAshal, AA7RA] A
A DAE 4.5%E A& DY AL ALY B9 ARG 713Ee] AYE LBtk 29 71kt
< 5080 & AAShL, 271 309 4.5%, oF 2092 3.5%%] DRl 285t E Ao Aot

(12432, 2025). TH FEA009)E FAESF ALALANH FHE SelA 89 JLATL 40
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oz A4k oot & A ERF olo] w24 713k 409 2% A5, ElE2 8
A= 4.5%, °1F 1082 3.5%F 283ttt H&= 2015875 20208714 3

EERECESCRER T

_$

CS-DID 2% o] 83) B AN LS 3245 A7 (& 4>0] A =] et
w4 A ()29 w0 A vlee WA o 0.574%p AATHOH, o]k BAZoR
293 0.2 Lehgey. olefdt ARt 5 AN PulALgo] u SO dA TEE ot
H

02 4Hel IS AL BAZT,

O‘lqll"'

AN

4, Y MA7[dE HH|AFA 0] 2R A0 0]F £3HCS-DID &4 Z})
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