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ABSTRACT : The purpose of this study is to analyze the effectiveness of an agriculture and rural development ODA project
in southern Nepal's Terai region to improve food security, and to suggest appropriate project approaches to improve food security.
The subject of the analysis is the KOICA-funded 'Inclusive Rural Development project, and a framework for analyzing food
security was established based on the FAO's four pillars of food security, and indicators were proposed to measure the food security
of project farmers. The data for this study were obtained from a survey of project beneficiary farmers and their control group,
and the effects of the project on food security were measured using a a t-test analysis, difference-in-difference analysis, propensity
score matching-linear regression combined model (PSM-OLS) and a propensity score matching-difference-in-difference combined
model(PSM-DID). The results showed that, in general, the ODA project treatment group had significant improvements in each
of the four pillars of food security (food availability, access, utilization, and stability). In addition, cooperative membership had
a positive impact on food security improvements, and there were also differences in outcomes among different ethnic groups in
the Terai region. The implications of this study are that the Korean government's ODA policy should set aside the food security
sector and incorporate food security indicators to contribute to the improvement of food security in ODA partner countries, and
that agricultural and rural development ODA projects should include food security indicators as performance indicators in their

pre-planning to contribute to securing food security for vulnerable groups as food insecurity is higher among vulnerable groups.
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and Agriculture Organization, ©]5} FAO)= AFOIHE 7}
|4, A4, 884, M8 7l E RSk, 7 T+
HE SAEE =35t JJOH(FAO, 2016; Francesco,
2016; Christopher, 2010), AlAIX&A|&(World Food Programme,
oSt WFP)E ZAE mEAEe] HTpAEEA Chofst
Aepobn AXS FUaln AYen AL AYelT 3
THWFP, 2015). o] JolE u]==22]7i4F4 (United States
Agency for International Development, ©]5} USAID)Q} 7
< TAEER71E, A4 A7, A4 HAEE7] 5 (Non-
Governmental Organization, ©|3} NGO) &= A]FIH X
S5 7Rt 71202 275kl JrhEconomist, 2022; von
Grebmer et al, 2023; WFP, 2015; REAL, 2022).

ool gt FAAEl] B BT BTk,
S 5o F& 7 & (Official Development Assistance,
o5t ODA) & AFtEof tisf vlS UA HFA &
I Qlth S5R2EAY] ODA AoA R 2E(QhHE 54t
- 2L ok AlF ZEE 7|0t T4 AAISHA
o AlF &Ed A e wYY 7HARE Y 5= Al
qo] B &4 /A 2 HFIL JloH, I AR
= 27 FopoA X HE AA|FHIL JEHOPM, 2022). Tt
SAFEHY] 5Y - sE70Y EoF SDG AA i =
HAAZANAE 5A FAAT 7HA AR, 71593} Hf-8-3
FTHOoE A’} E5o] WHA U0I(KOICA, 2023), Tt
452 ODA Z2HET} T ARl MEEA= 57
O] Al Ao n|A|= FFE Tetstr] o= A
ol & A9 BR/o] AU

&Y - 5271 ODAY] ARt aabdE FAIRH =4 -
Q] AgPA= oottt WA, =7F AAE W2 E sk
AH} =71 @9l9] A #E EHE AFeUE 8adE S
A%t AFo]th Kim and Han(2015)& =< ODA7} 7t
A F Al mX= BE BASHlAL, A 7]
HE 293 22 A5 ODA A o] stegas5=9] 5 A
g S, & 7HAY AstR olojdE AAsHH:.
Lansana et al(2021)2 Aotz g]7} 87/f=+S Al ZE =Y
AAE F29] ODA R|o] AJFRIHY] 4tf] 7|zl H]A]=
FFE =7F &S] R A REAF A, IFEE FHE,
PG Al A2, BA ERMAIE EHE A5
o, Petrikova(2015)= 1994G5E 2011E7HA] 7 /d=
8571=9] Az A|o] AlgRtHo n|A= JFE ITEH
FHE, 54 olst oFs9] AAlIF HlE 5 AL SHAA
F A5}tk Ndikumana and Pickbourn(2017)2 OECD CRS
tlolBHE AREste] AotmeE|zte] &} Al gt
ODA Z|¢o] i X9 AlgF ote S84 59, E3] 5=

Aejo) B3t YA WY o) vIAl P B4

7

38 SE7|E, 303 M35, 20241

T, Pandey et alQ016)2 AAZ BATLLE F3) Yollol
Alojo] 15 Hok A2} A% A1, 5 25, AW 4
8, o] AR Aol vl Jere B
59 - 52718 0DAS] Ao} W 7} B9 BIHS B
4% T A7 AUFSLE ODAE FH02 NPHY
Lo, 5718 o 59 A, A5, A3l AR
Zoje] mapygo] BHE|GOL Agotrst A A A
= ThJi, 2015; Cho and Lee, 2020). 3}2] APAT
+ FAO B WFPe} 22 =471 79] 59 3 s/ 22
AEF} 59 A 9 A 57 Aole] AV B3
A, A1 eha jaE 94 A1 Ao 491el w3t
£ 243t Ao] 4§ AA|$HHGicharu and Kiriti-Nganga,
2022; Hifa and Lee, 2023; Wiesmann et al, 2009).
AgAtel & At AEHLE AA, =71 &9 AA
2 Hlo|HE ARESHA %Al 2|99 57t HolHE &85
DA EQ] 7iQlo] 7tel A9l AlgtHo] AAAQI
F¥F= HA= A RS SHst= oM, A, o=
ARt Y] aaHdE S ¥aL, dutEd 52
7N ODA m2AEQ| Algeth 7|AH a3HdE EA9 &
AL FEANE Z2AEOA Al Aol A&
A WekE AR Holth
2 AT B2 v EF weto] A oA =
Ag o] AHgt ‘T w2354 Md Ad oIt A+
g AA olf+= v Atk vl 20229 1919
GDP 7]|&(World Bank) OFAJo} 2= 57[=5(&3t, ofL7}
YAEE, E|7| AR, v|okaf, vlEh)o] Z3te|o] Qlowm, A
QtH ST A AFAgHFo] Fofstal M Axklo] B3t of
7l 59 gF F7HET EQRRE f1A]o] Stk o]F
| AEX]7L vl E7kshe AlA AR A]9(Global Food
Security Index)of] W2 20229 7]&, UL & 11371
Z 73912 Steldel &3 Jlom, Q9] 5.5%7F YTEE
2 13HN 91, 30.4%9} 24.4%9] ofo] AgAolE A
ALp Aok, 20199 U] Q179 oF 20%7F F7F M1
A 7] olst= Al Qlom, 20231 Af|A7]oFA|4x(Global
Hunger Index)o| A= 1217]= & 8192 H7I=E At =
TAE o] weto] A oA X5 &7 ODA =
REHAEE= 7Y AxIGE Ao, 2= HYHdl =
A B 591, 7 &5 SHiske Aol A =
Holal, A7|H R & AFAR]9] AY S FAAI
A 49 A& JMAsk=s Aol 2F FH;olrh o oA
ODA LA E7} t)4; A9 Foket Algeth 7| g
Ao Agtsirial weste] At o E MAAsHlth
oo whet & A9 HHL YIF HF weto] A Fo A
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B43}3, o2 B} AlorE AL 9% H A nzA
E UL AASHE Folth. Agerust BAT FA
slo] 71%e 7122 Agen B4 ndYas 753
1, BRAE 53 5719 AYARE S| AT AR
2 ATk A 49 B ol e AXw

drmos Ageln AREAS AN 1 27 5
89 sision] $4d AaE wyos
A8olA9] AAES AR T,

=

|. O|2X &

1. Algorsiol Hojot 2%

Algkotrof gt Ao 19961 AA A A AFE] 2] o) A
AARE AL wol ARE3l, Aot FrH= FA0Q] 4t
710 F= AT, o, QA vs 55, AA
HA7Z|F, o|F U AEA] 5 o 7]J—P°ﬂ A AAH o=
Aegelnol] ojgt gelet AR 71%g vis) Agek 3)
ouq Aoty Byl GQx 271 A Y, 7 (Household)

71@E 2 ooFslth(Kim and Kim, 2023).

FAO:= AJZQIHE Table 11} Zo] 49 3¢ 7o =
FEITL EEE ZYAES YT o], Bk 4
ol A3 olei LS HEAQ SRl 5
3] FAOQ] ‘9J9F E=(Undernourishment)’ YA X HE=
FAFCE 7P de] JAEEHE APt FARA =7t
o A A txmet =7 7t Al 2ol et A
3t 7PYS vio2 ARSIt (Christopher, 2010).

24 AEAS] o] | AE QEAE T2} 012
Afo]AA 9] R Y-S "o} Global Food Security Index (GFSI)
= Afgsion, ok A Al Aok 7} A4 B8

Table 1. FAO Food Security Definition

ULk AREEO] Higt 5] 7|2 A4 (Affordability),
718-"d(Availability), +=23} QF&(Quality and Safety), A<
7Fs/33 A-3(Sustainability and Adaptation) 0.2 &5}
31, °F 9079] AR A HZ B vid 1137) =719] A
otR %S BH7ISHcH(Economist, 2022).

=4 NGOQl AALE=2}o]=(Concern Worldwide)2} Al

A 7] oFdZ(Welthungerhilfe) = A|A| 710} A|4%(Global Hunger
Index, ©|3} GHD)E 7Idsl) &4 275 wjd @7istal gl
o GHI A]%a} 27} Szer ohler 4 AlA #me)

71oF B7lotal HYE Yok AR &4 710,
= 47119 Z];E(Oﬂcﬂ"‘e]}_ SHE/80x100 = FF3}HH goF4
Z 44, ols WSHEAE/70x100 = EF5HE o HHe
A g, oF5 AJoFE/30x100 = EF3}E oR5 AJoF 7, o]—%
AFFE35x100 - BZSFE o} ARE S Mg 7t

<915 Y5l th(von Grebmer et al, 2023).

AR} Ao 7] AFARE HYoh A 7]
THe WFPOlol, 719} A elo] 4l 2u, 412 H2A,
% 5 i} BIE Aol YEUT. WFPe] At
H A A HE 2, Food Consumption Score(FCS)2} Reduced
Coping Strategy Index(rCSI)+= ODA IZZAEofx dz]
L2 ETHWEP, 2015). USAID E3 7}7e} 2o thelo]
AJEOtE 245 9et B9 AlgRtE oA ER(Integrated
Food Insecurity Phase Classification)s 2-85}11 31O,
A o] 7 AEZRA HlolE £45 S5f FCS, 1CSl,
Household Dietary Diversity Score(HDDS)E =745}l X
o] AlgotH S BASITHREAL, 2022).

2 A9-= ODA ZEAHE ol offlo] wt 7 57}
o NYotn ~EL 245, o2 EHE YT Helo|
Province W A t4d A 9] ARt A% £A4I51%
t}. FAOQ] A2kt 4t 7|22 ET|2 Aoty B o
AAATE A=k, AR = 452 ODA Azt

Pillars Definition
.. ... | The availability of sufficient quantities of food of appropriate quality, supplied through domestic production or imports
Availability | . R .
(including food aid).
Access by individuals to adequate resources (entitlements) for acquiring appropriate foods for a nutritious diet. Entitlements are
Access | defined as the set of all commodity bundles over which a person can establish command given the legal, political, economic
and social arrangements of the community in which they live (including traditional rights such as access to common resources).
Utilization Utilization of food through adequate diet, clean water, sanitation and health care to reach a state of nutritional well-being
where all physiological needs are met. This brings out the importance of non-food inputs in food security.
To be food secure, a population, household or individual must have access to adequate food at all times. They should not risk
Stability | losing access to food as a consequence of sudden shocks (e.g. an economic or climatic crisis) or cyclical events (e.g. seasonal
food insecurity). The concept of stability can therefore refer to both the availability and access dimensions of food security.
Source : FAO Policy Brief(2016)
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Figure 1. Food security quadrant framework with interventions and indicators, Source : Author
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Table 2. IRDN Project Summary

1. G+ o

ARY HA7E &3l Sl v wEte] A9 WA A v
I AA 20%°] sfiFstAlgt, AA 1G] 50%7F A5t
£ IS 9o, QIEET) 11 Hofg FgH JFR
Aq o] SAA I F2 QFUErF EXQ E5 A
o7 JFREk(Satyal, 2011). ODA ZEZHE7} A Yd UL
WA District= g5 wefolof] YAIstaL 9lom, 5 &
ol s HEY 3 AH(Food Basket)o] £3HA|T,
20219 X|&HQ1 A2 QIsh ARAHE e 259, 35, EY
A 5 715Hske} Asfiofl FekRt A2o]7]% SITHFAO,
2023).

£ A9 v g5 "eto] A oA HAIE =4
H2ho] ODA ZZAE(Table 2)Q] ‘UE 52554 /I
AF(Inclusive Rural Development Project in Nawalparasi,
IRDN Project)’S AFC2 3itt, TZ2AEO] B4 )
gt A Ysty, d5xgs AEdl v BAEE =
Yl 7t A5 SISt AolH, 5= A GAE]] A4
8= FIAA 49 4= JiAdske Aol 2F Fxolh
L2AE 8| 2] H3} 2 UL A Districtd] 6
7l Municipality A5} 137} Ward9] 9,56557}o|t}. T2 A
EQ] 4 84 IA At A LA =11 At ARG

Summary

Title [w] Inclusive Rural Development Project in Nawalparasi(IRDN Project)

Project Site

(W] 13 wards, 6 municipalities in Nawalparasi district, Terai province, Nepal

Period/Budget | ] 2014-2022 / USD 8million
Partner (W] Partner Central Goverment (Ministry of Federal Affairs and General Administration)
Organization | [®] Partner Local Goverment (Nawalparasi District Local Government)
] Community Infrastructure(USD3.89million)
® (Agriculture infrastructure) Development of pipes to expand agricultural irrigation facilities, on-site construction
supervision, management and technical consultation, maintenance and facility maintenance training
B (Community Infrastructure) Identification and selection of community environment improvement projects, construction of
infrastructure projects, on-site management and technical advice, exit strategy and follow-up management, etc.
Project ® (Project design and research) In-depth planning survey, field research survey, baseline and endline survey, project
Components design and monitoring

[w] Other Expenses (USD 0.40million)

® (Invitational training) Invited training for policy level and key stakeholders
] Community proposed projects (USD 3.71million)
® Funding for community proposed projects (support for cooperatives, small-scale irrigation, agricultural technology
capacity building, and youth and women Business/employment activities)

[w] Direct: 9,565Household(57,745 people)

Beneficiari . . .
CNENCIANES | @) Indirect: All residents of the project area

Source : KOICA(2024)
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HiEd - g2 - 2/43H
Oog FEE=H Qxet AH A F diatk WAL, O} F(Y/N), TE5H = Figure 12] ODA Z2AE JH =
R 8 AMA(=E, o, &4 tiua, o, A, o BRI 7o, 7R ARSI @ AT A=) PikE
A2 A Y(Ward) AA7L 4] - 209 & HA =HH, = (Bag), @ &= A O (EFEr), A4 AHJA @ 7F
7 AIRE A 23 A, At B, 5Y I3 o T 5 25(HZ F393h), @ FCS(EH), ® rCSI(ES),
4 2 AHE o FEA A &5 FolH, &l gt 284 AH ® ABAIAE HAIZHAARAES), 4 A7
7171 AF 48R, 59 Wardol] AFsHs 91 AA7) @ WHAE J2BH2)olH. SAMS= AA, APA+
3 FAtelnt. o]ejoe 2 AS W HUHY &5 o ZAsto] FEHPo| FFE v = U= HPE AT
LZRAES | ch= AR HAAE Fe= A=A St 7S] 1 0] #0417 7 BAL Al
£ HF5HL, 54 §3o] 45 59 Bakgoly 57 &
2. H|O|E A% S 22 ARIBAE A #7F =& 7FsAdol Ak o 7t
T3 3¢ AFAAA AE7 W 7Hs4o] Ak ODA
2 7o) Holelg $5l] 919 A Hol wrieb ] ZRAECA AUT SEE@N B2, 2% L B Y
ol F7HE o2 HAERAE AAIsHoH, Azl A, AE ST, AAIE A2 Z2AE o] A
2023 9¥ AFHGAE HEsto] AeAL AE 9t FATF #2575 AREAA A7 52 AR il &
Y A3 AEFRE AASIRlY ZRAHE L35 T2 Ag=o] F7Fstgi o, Uigde] 544 5 1t AREAIA
2] 9 (Municipality-Ward) 57} 200718 2|0z AH atol7t 4a1, GDP & of9] S5 Hl&o| =ot o9 &=
317, =Y Municipalityo]] £&3FR|5F TE2AE S5 E HHx] A59] Zjo] T3 ASIAHAY X Ho| JFS E R H
OFo. Wardo] AFsH= 7} 205712 thRFo = A5 1 FF, 39 S5AS SAHSol ZSFATH Vlassenroot
Z 405717 AEZRALO] Zojstint AL 47 Ward et al, 2005; Angelsen et al, 2014; Gertler et al, 2016). =4,
oA Z2AE =y Zojxjeo] H|E-S 185 FA92 =3HQl IRDN Z2AE o] of Foko] AtA7l =
HEG 251900, fRPE FARE 7o) w 22y 2 WS EFSISIch IRDN LA thy xejo] 43
HE FEokes FYEEFZEH(Cluster Random Sampling) oo meh A9fFor AYHACER, AfHow QI
Ee B8l 29 A ToKe stk ol Y WS Uekka A F49) AHE kol 9
Table 32 AEXAL SEA gt 7|2 EAFCIt} SF S 7H0] AT 7 B4 S SHESS] AEEAE
AL 7le s AR Fojstgong, suae] 4 s BANMSe] ZFSAL A, & WS F 7124
2 Ae] 9 vAA gtk 7Sl 24120194 Flo] 9l W4 3k SAso] meste]
HAEZA HolHe SH¥s, $5HS, SAHESs 1 gHS HOE E0|1 BP9 AYEE &o|iAt Sielth
2 4o} glon, EYWsL IRDN ZAE] Fo]  EF ¥ E4S BASL WAEE Aofst] i8] A
Table 3. Descriptive statistics of survey respondents
Variables Obs Mean Std. Dev Min Max Corr with Treatment
Annual agricultural income (2019/NPR) 405 231,576 345,475 0 4,079,000 0.19™
HH head's education level 405 2.03 0.78 1 3 0.22""
HH head gender (female) 405 0.34 0.47 0 1 -0.23""
Number of HH members(PP) 405 6.04 229 2 18 0.15""
Bank account holder status (2019) 405 0.59 0.49 0 1 0.05
Income from foreign remittances (2019/NPR) 405 56,119 171,462 0 1,330,000 -0.02
Agricultural land area (2019/ha) 405 0.54 0.91 0 13.85 024"
Access to irrigation (2019) 405 0.32 0.47 0 1 0.117
Membership in cooperative (2019) 405 0.23 0.42 0 1 037"
Rice production (2019/Bag) 405 16.41 18.13 0 160 0.15""
Number of crops produced (2019) 405 2.36 0.89 0 4 -0.00
Access to sanitation (2019/Up to 5) 405 3.39 0.77 1 5 0.01

Note: *:p<0.10, **:p<0.05, ***:p<0.01
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34 HEYAE HA5foF stE= ofxiel BiRto} 7te]
ABHAA g 2ol A3t} T |2 SHolA H]
oAt Higt A5 AHH R 4, Aol o€tk
= ok olof 2 AFoME FAF A FEH(Quasi-
experimental approachyS &-2&5}o] TZAE H7} A|-o] of
Z2(IRAHE Ageleion], A2 e 2F 5
3F ZAKRetrospective Study)S 3 20199 HloJEE &X
SHltE g A & 52 A YA 20199 ol 2
AXog Hpolon=w H Aol HERAPL AAH
20239 71&0o=2, 201993} 2022 ££HS59] XjolE
H W Foh He 7F A8 Ho] guE E0]il ZRAE JfY
O Qg AFRtE JHaE 5] sl 4% He
ol ] (Propensity Score Matching, ©]3} PSM)& 53t th535]]
B4 2 PSM-OLS)T} o|Z Y Difference-in Difference, ©]5}
DID) $HEEE Fest, F wHe] BUg Rl 9
8] PSM-DID 23 Z¥% A-&3h.

PSME 5% JAT 7t A}o] Ao

Table 4= PSM A% Z2AE H2|Z27} j229] 2jolo]
o3t T-test Zo|™, PSM o o= et 7 Bt 2}o](T-test)
L §AHOR SISIgoM, PSM o|F gt 7t BT A
ol BAXLCE Fou|etA] o= =2 ZEHII

PSM £4Z 9|8} ARt 7HEe} 2t 7o) 24
E o]Z(2019%) Hlo|HE AR&sto] AFY o] AFE &=
Aot o, FARE A Zro] A9 H4E 7 7R
uste] Aol Tk W mAT RATF 2AL WS
o] AXJIE =43t HRosenbaum and Rubin, 1983).

Prob(P=112) (D
2] (12 Aol st 4oz, ufZo] AREE

S
el 54 W4 70| we} ojSEl Pgolth. 2% 5
4 A3 EERAEAL BEITH Aol A A

AR A av

_]

=

[:E,

i3 2ol 7hssith 2 AFolMe 22 oA
(Nearest Neighbor Matching)& &-85}0], HX|+1} 2+
At 7t Aol FARE 7HE S(EUHY)E sk
o, Ak ZF 113708 F 226709] AZo] wj =it PSME
=t A 7+ &8 #HZ(Balance testy> ¥&5tH Ha #}
o](Standardized Mean Difference, SMD)7} 0.1 T]TFQIX]o]
w2t A% 71551 (Zhang et al, 2019), Figure 25 E3f
i ®a dicker 0.1 He] Yol 1o, PSM o|F &=
A2 By F43Z olF1 U3 I 5= St

PSM-OLS 29

HEZAL Hlo|E|ofA] IRDN ZZAE o] oj o] whe}
AT E2TE ek, WY W AT Al
gt 4 ol et wiFE dolHE TS5kt WA
MR 7 B4 d4et SARS, 5359 20199
HEE E8sh 5957 DID BA: AR EHE
A%, WA Aol SEHHFE Aohs e dasta
O UK(Gertler et al, 2016), £ Ao AL EHE47} o
Il LI WA dlolE 750l oL, HBE3lH,
°|FAE, PSM-DID 5 thfdt s &8¢ AHE 1
2} AZsHe Aog Byt

y; = By + 5, Treat; + B, C; +¢; 2

% %ol et Y olel s B84, 4 )% 2
o] HEIARALS HABAOH, y i i WA 571 2022

DID 2§

DID= F4 8o tht AR A H/F Zpol2} of
29 A A/F Aol & o]FAHE FFste] AR B
B4, AQ] o] 9] R919] YL AAste] Aelel Qlat
TAE EA5te] E8&5= Aioelth. AR o] off
Qo] F Y2 FARE 542 7H AL Qlth= A AA=E
N#gste, A29] Aol gt ¥ 159 FAH ol
(O35 W A1 Aol 15 7T Apol)7t debd A x]9] Q1
TAZ 7Hg3ch(Khandker et al, 2010). 4] (3)& DID 2§
AA o #It Aol

Y = By T B Time,, + By Treat,, 3
+ B, ( Time,* Treat,,) + 3,C,;, +e¢;, 3)
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Table 4. T-test results for differences between two groups before and after PSM

Before PSM (405 samples)

After PSM (226 samples)

Variables Group Difference Difference
N Mean(S.D) (T-Value)' Treatment Control (T-Value)'
Treatment | 200 298,910 (432,405 113 183,149 (224,461)| -
Annual agricultural income (2019/NPR) ¢ ) 133’02*1 13,767
Control | 205 [165,883 (212,586)| (-3.91) 113 [196,917 (225,625)| (0.46)
Treatment | 200 2.2 (0.74 113 1.98 (0.76 N
HH head's education level 0.7 0'34*** 0.76) 0.04
Control | 205 1.86 (0.78) (-4.45) 113 2.02 (0.78) (0.35)
Treatment | 200 0.23 (0.42 - 113 0.32 (0.47
HH head gender (female) (0£2) 0"22*** 047) 0.02
Control | 205 0.45 (0.50) 4.77) 113 0.30 (0.46) (-0.29)
Treatment | 200 6.40 (2.36) 0.70 113 6.00 (2.06) -0.06
Number of HH members(PP) 7 .
Control | 205 5.7 (2.17) (-3.12) 113 6.06 (2.31) 0.21)
Treatment | 200 0.62 (0.49 113 0.53 (0.50
Bank account holder status (2019) ©49) 0.05 (0.50) 0.02
Control | 205 0.57 (0.49) (-0.90) 113 0.51 (0.50) (-0.27)
Treatment | 200 | 51,630 (170,256 - 113 51,504 (150,968 B
Income from foreign remittances (2019/NPR) ¢ ) 8,868 ( ) 3,983
Control | 205 | 60,498 (172,935)| (0.52) 113 | 55,487 (152,865) | (0.20)
Treatment | 200 0.76 (1.20 113 0.46 (0.56
Agricultural land area (2019/ha) (1.20) 044 - (0.56) 0.02
Control | 205 0.32 (0.41) (-4.89) 113 0.44 (0.47) (-0.35)
Treatment | 200 0.38 (0.49) 0.11 113 0.36 (0.48) 0.03
Access to irrigation (2019) -
Control | 205 0.27 (0.44) (-2.31) 113 0.33 (0.47) (-0.56)
Treatment | 200 0.39 (0.49 113 0.14 (0.35
Membership in cooperative (2019) (049) 0'31*** 035 0.01
Control | 205 0.08 (0.27) (-7.93) 113 0.13 (0.34) (-0.19)
Treatment | 200 19.10 (20.5) . 113 14.90 (19.30) -0.
Rice production (2019/Bag) ( > 35*** 047
Control | 205 13.77 (15.1) | (-2.99) 113 15.40 (18.40) (0.19)
Treatment | 200 2.53 (0.93 113 2.37 (1.01
Number of crops produced (2019) (05) 0'33*** (LOL) 0.09
Control | 205 2.20 (0.80) (-3.82) 113 2.28 (0.82) (-0.72)
Treatment | 200 3.39 (0.78 . 113 3.33 (0.78) .
Access to sanitation (2019/Up to 5) ©.78) 0.01 0.03
Control | 205 3.38 (0.76) (-0.12) 113 3.29 (0.74) (-0.35)
Bramin 43 Bramin 18
Indigenous 47 Indigenous 29
Treatment | 200 Dalit 18 113 Dalit 17
Madhesi 86 Madhesi 47
Muslim 6 Muslim 2
Ethnicity
Bramin 34 Bramin 16
Indigenous 62 Indigenous 26
Control 205 Dalit 34 113 Dalit 16
Madhesi 72 Madhesi 53
Muslim 3 Muslim 3
Pratappur 39 Pratappur 29
Sarawal 26 Sarawal 15
Treatment | 200 | g al 77 13 Sunwal 35
Susta 58 Susta 34
Municipality
Pratappur 38 Pratappur 30
Sarawal 24 Sarawal 14
Control 205 Sunwal 86 13 Sunwal 34
Susta 57 Susta 35

Note: Difference(Treatment-Control) *:p<0.10, **:p<0.05, ***:p<0.01
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Figure 2. Data distribution before and after PSM
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PSM-DID ZE2Y

2 AFY HAZo] LR AAHA o=
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Z3AEALS B3 ARQJoE Qg A AnE 5T 5
At SHAgE PSM-OLS B 3-2 A1 AT 7|7F B9t &

$97) e BololA Fsfe] FFE WAL BUEE
A9 % gl wao] itk DID BFL AW ¥ A

o 2+ ARt st whet AFSHA Uehube BEEA ¢
= B4S A o leug AA ay FA0M HEe
93S =Y 4 AtH(Um el al, 2021; Gertler et al, 2016).

ATl F BARPO| TS HesHs PSM-DID
1y ZE5t3i=t, PSM-DID9 (49 FEH+=
DID 284] 3)3 SYsich. ¥ 4] 79| Fol (3)4]9]
DID 2&9] M= 8107121d] HH) (4)2]9] PSM-DID &
Bo] MBS 45270]m, (3)419] DID 29 =0 A1F 5
AA%e] ek 2k Hol7t GulBHAIE, (4)419] PSM-DID
o) 2P| =0 AF FANS] A 7k Fol= foujat
A kehe ik,

o

)
%

T
10

Y = By T B Time,, + By Treat,,

+ B, ( Time,* Treat,,) + B,C;; +¢;, @)
V. G5 Zit
1. Aot 7184
A 7184 SHAES Table 59 Zo] AT B Y
Table 5. T-test results for food availability indicators
Treatment Control Difference
Food Availability (T-O)
Mean(S.D) | Mean(S.D) | (T-Value)’
19.10 13.77 533
2019(8) (20.5) (15.1) (-2.99)™
Rice
23.92 15.70 8.22
Production | 2022(A) —
22.70 18.36 -3.99
(Super Bag) ( ) (18.36) (-39
Diff.(A-B) 48 1.93 587
(T-Value)” | (-222)" (-1.16) :
2019(B) | 2.53 (0.93) | 2.20 (0.80) 033
. . . . 382"
Number of P
2022(A 2.78 (0.87) | 2.25 (0.79 0.
Crops (4) |278 (087)| 225 (0.79)| 053
Diff.(A-B) 0.25 0.05 0.0
(T-Value)" | (-2.69)" (-0.68) )
*:p<0.10,
observations 200 205 *:p<0.05,
"*:p<0.01
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Table 6. PSM-OLS, DID, PSM-DID analysis results for food availability indicators

Rice Production Number of Crop
PSM-OLS DID PSM-DID PSM-OLS DID PSM-DID

Q) 2 3) €} %) (6) )] )] 3 4) %) (6)

Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef

(SE) | (SE) | (SE) | (SE) | (SE) | SE) | SE | SE | SE | SE | SE | SE

v 1.92 192 | 228 | 228 0.05 0.05 | 005 | 005

ear 191 | (1.67) | 2.71) | (2.14) 0.09) | (0.08) | (0.12) | (0.10)
Treatment 0.88 | -0.04 | 5357 | -025 | -047 | -135 | 0377 | 038" | 034™ | 0.14" | 0.09 0.08
catme 2.91) | 2.33) | (1.92) | (1.84) | (2.71) | (2.15) | (0.11) | (0.10) | (0.09) | (0.08) | (0.12) | (0.10)
ear*Treatment 288 | 288 | 136 | 1.36 0.19 | 019" | 028" | 028
(2.72) | (2.41) | (3.84) | (3.03) 0.12) | (0.11) | (0.17) | (0.15)

Educationlovel -1.07 0.51 -0.81 0.10 0.12"" 0.10°
(1.61) (0.87) (1.05) (0.07) (0.04) (0.05)

Bankaccount -3.26 1.81 -2.50 -0.11 0.20"" -0.03
(2.68) (1.34) (1.74) (0.12) 0.07) (0.08)
. 238" 0.63™ 2.25™ 0.06™" 0.01"" 0.06™"
AgriLand(0.1ha) (0.26) (0.07) 0.17) (0.11) (0.003) (0.008)
. -7.09 -2.08 -6.81" 0.13 0.15 0.17
Ethn(Dalit) (4.57) (2.36) (2.98) (0.20) .11 (0.14)

. 2.44 827" 1.68 0.27 0.40™" 0.23"
Ethn(Indigenous) (4.06) (1.88) (2.65) (0.18) (0.09) (0.13)
. -8.15" 2.23 -7.82" 035" 0.45™" 0.30™
Ethn(Madhesi) (4.18) 2.07) 2.73) (0.18) (0.10) (0.13)
. 38.92"" 16.87"" 33.43™ 0.17 0.27 0.26
Ethn(Muslim) (9.55) (4.72) (6.24) (0.42) (0:21) (0.30)
) -0.78 -0.75" -0.66 0.01 -0.007 0.02
Remittance(100,000NPR) (0.83) (0.37) (0.54) (0.04) (0.02) (0.03)
HEmemb 0.04 1.19"" -0.02 0.002 0.02 -0.001
member (0.60) (0.29) (0.38) (0.03) (0.01) (0.02)

3.39 0.60 3.36" -0.07 -0.07 0.04

FemaleHHHead (2.89) (1.49) (1.89) (0.13) (0.07) (0.10)
Ttrigation -4.01 3317 -3.87" 0.08 0.06 0.03
galio (2.90) (1.54) (1.89) (0.13) (0.07) (0.09)
P -1.15 6.70"" -1.16 0.07 0.18” 0.08
P (3.50) (1.60) (2.28) (0.15) 0.07) (0.11)
Constant 17.69™"| 13.01° | 13.777"| 230 |15.42™"| 10.88" | 2.34™" | 1.29™ | 2.19™" | 1.00™" | 2.28™" | 1.13™
(2.05) | (6.95) | (1.35) | (3.6) | (1.92) | (4.66) | (0.08) | (0.30) | (0.06) | (0.16) | (0.08) | (0.22)

Observations 226 226 810 810 452 452 226 226 810 810 452 452
Adjusted R? -0.004 | 0360 | 0.035 | 0.243 | -0.001 | 0.376 | 0.042 | 0.233 | 0.066 | 0.233 | 0.028 | 0.262

p<0.1, “p<0.05, ""p<0.01
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oz Foj53len, FAXRE FouIstA] ¥t ol=
AA ] & YA A gFol e FY 2= °oF
g Zlo] dQlow metHn. AF B4t F5Y Aole= &
AXCz FISIFAL 0.14~0.38702] H oA A=Al
7 UERHTh A, g, AR, HARE 5o 8 A4
Azl A 2t Aels IRlAL A4, Aok, S, v
w, A 59 71e A=l tieh AAIe] B4t HlEol o
Z3ol Bl 0.14 WF FofuIsHA U

7HA AR FF=E VA= BAMNTE A WAL
27], % 71YE, 5 % Aol, WA A2 sol 5
A EAY] 2717k E45 & A e gl 4
IF=S mH e, 23 71l W 2] Ak DID 24
AA folulstA FRIHAT. HE2AMe F5 3t Aol
712 5o 2 AAT AY 7FAE(Bramin 5/20%) tH],
519 ZHAE(Dalit 5/13%), HE E2R1(27%), Heto] o]
FW(Madhesi 5/39%), &4 2 7IEH(1%)2+2] Zojo|H,
& At A RO A BHY] TIAE A wEto] o]FRl A
o] &9 HIVF YEET. T =2 o2 & PAkt
A2 OFA ARoA LR F] ol FAvlstHA et
woh 7&9 9 718 A2 1% vte s drg 245}
A gkttt dub o s W HIAol w25 74 Al
7} A YRR 24 AdtolA= 29 art yet
wo, ol 71&9] #A9 g2 uFow Qs AsAt
520 Z8oHA Esh= AHEIZF Bkl AR o]Fofls &
TE/ZTE B0l tiA A=A, 7I1E B9 F2
ol & s7kET At WY ALl 2 7P 7t
|44 A7t £ dRloE njobgrt

AF A SEAE F, FAOE AAA F2H ARR
AEAHE, WFPE FCS9} rCSIE 283kt B dAqojiis 487
AL ] 7 A7 Y A5 F93h, FCS, 1CSI
£ I Table 70714 7HE IE S UALSE AR
603,43INPR(U[Z Z3/9F 4,500US$), TR 362,523NPR
(2F 2,700US$)0]H, Het 7t T-test Z3H= 240,908NPR(F
1,800US$)2 S-9Ju]3t 425 AxrF SQl= et

Table 89] (2)i= "3 ©lo]E|9] th5:3]H £4 AxtolH,
104,517NPR(2F 780US$)2] A Zx}7} 91=|9) 1, Table
89] (6) PSM-DID Z3 ol A% 131,97INPR(SF 990USS$)
g Z2AE AA] g7t FofulstA RISt Table 8
9] (4) DID V4 ZA A= Foulgh AX] a3p7t ERI=A]
oFortt A gatof it 77| v B4 Aot 20224 4
5 A% tin] AA X 837 @A 5= A2 A 3

FAE A B3 24

ZF AR 2 SA o] Y A5E FAEIge.
L Z2AE H3) olololE A% | 25Fy] FFS v

d
=
2 e
=z
o o3

Q0] 75 S F28 4 Yk EF SPIEL
39 A A5 FBE SPske] TRAE o4 A5 AR

&

3} o AF T (Recall Bias)E 1 ¥Qlo & mpot=ch

FCS = (A2*2) + (T7*3) + (Al&*1) + (TL*1) +
(F7*4) + (FAF*) + AF*0.5) + ®)
(0.5

FCSE= o 79 &9 4% I5E A3 7152 &4
siet A 3olw, Aol tieRgdat AlE AH] HIEE AE
I8 7RSAIE 9l 4] (52 Zo] SHH o= S5
of 25 A2 74, 7SAE 58 A dee 112
HolH, deh0-2158), AAQ21.55-358), F=(358 =34
9] 3TAZ FEHTE AR 52.68%, RIS 44.95%
o= o At B ¥ Ao sFEH, PSM-OLS &4
A3}, AX T AE AHY g HErF TR
FYuotA &2 AR BAEAL. AR FE F FAS
AFH W=7 AR T 3469, dRA 2.2, AAFIH
AR FF 39Y, d2F 29792 E3] Ax7} )

CSI = (% A3, AP SHOE BA *1)
+ (9 7, FH) 249
AN B + AN E4%)
+ (99 A4F HF S AT

(6)

Table 7. T-test results for food access indicators

Treatment Control Difference
Food Access (T-C)
Mean(S.D) | Mean(S.D) | (T-Value)’
298,910 165,883 133,027
2019(8) (432,405) | (212,586) | (-3.9)™
HH
. 603,431 362,523 240,908
Agricultural | 2022(A) (710,959) | (769.236) 327"
Income
Diff.(A-B) | 304,521 196,640
: 107,881
(T-Value) | (-5.17) (-3.52) 7.
52.68 44,954 7.73
g
FCS 2022 (15.18) (19.96) (-4.38)
9.09 9.03 0.06
I 20223
rcs (6.86) (6.36) (-0.09)
*:p<0.10,
observations 200 205 **:p<0.05,
"*:p<0.01
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Table 8. PSM-OLS, DID, PSM-DID analysis results for food access indicators

HH Agricultural Income FCS 2022 rCSI 2022
PSM-OLS DID PSM-DID PSM-OLS PSM-OLS
M ) 3 C)) 6) (6) ) ) M 2
Coef Coef Coef Coef Coef Coef Coef Coef | Coef | Coef
(S.E) (S.E) (S.E) (S.E) (S.E) (SE) (S.E) (S.E) (SE | (SE
Year 195,953 | 195,953 | 115,050 | 115,050
(57,045) | (53,002) | (45,184) | (39,406)
Treatment 116,952 | 104,517 | 132,337 | 83,545 -15,020 23,106 4.18" 426" 038 | 0.47
(56,449) | (49,812) | (57,400) | (57,454) | (45,184) | (39,511) | (2.46) 1.91) | (0.95) | (0.60)
Vear* Treatment 108,567 108,567 | 131,9717 | 131,971
81,176) | (75,423) | (63,900) | (55,729)
Educationlevel 36,207 24,275 27,812 1.02 0.80
ucationteve (34,442) (27,178) (19,369) (1.32) (0.42)
— 45,106 37,096 39,388 -3.84" -0.50
(57,166) (42,032) (32,148) (2.19) (0.69)
. 8,365 193 3,344 0.49" 0.09
AgriLand(0.Tha) (5,532) (2,301) G,111) 021) (0.07)
. -244.910" -209,523™" -159,056™" -6.38" 0.48
Ethn(Dalit) (97,578) (73,829) (54,874) (3.74) (1.18)
Ethn(Indigenous) 42,232 9,923 32,054 3.19 1.22
gefious (86,586) (58,693) (48,692) (3.32) (1.05)
. -327,895™" 267,711 223,205 -6.72" -1.02
Ethn(Madhesi) (89,273) (64,693) (50,204) (.42) (1.08)
. -486,829" -294,174™ -373,055™ -17.45" -3.99
Ethn(Muslim) (204,027) (147,741) (114,737) (7.82) (2.47)
Remittance 78,116™" 73,386"" 73,280""" 0.08 -0.18
(100,000NPR) (17,704) (11,702) (9,956) (0.68) 0.21)
HEimember 13,910 26,950 14,146 0.36 0.13
embe (12,690) (9,041) (7,137) (0.49) (0.15)
64,080 51,818 50,121 -6.88"" 2.14™
FemaleHHHead (61,671) (46,552) (34,681) (2.36) (0.75)
Iirication -77,413 21,333 27,625 -6.13" 417"
& (61,819) (48,174) (34,765) (2.37) (0.75)
CoonMemmber 24,439 152,393 -12,810 631" 2.07"
P (74,616) (49,799) (41,961) (2.86) (0.90)
Constant 3132197 | 432,683 | 166,573 | 54,006 | 198,169™" | 261,538 | 48.558"™" | 65.208™" | 9.52"" | 15.21""
onsta (39,916) | (148353) | (40,337) | (113,202) | (31,950) | (85,722) | (1.740) | (5.683) | (0.68) | (1.79)
Observations 226 226 810 810 452 452 226 226 226 226
Adjusted R? 0.014 0.241 0.067 0.194 0.074 0.296 0.008 0.410 | -0.004 | 0.604

p<0.1, “'p<0.05, "'p<0.01
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o2 A EQI rCSI= A% ERFC 2 Qlsf| 7Hgo] AH
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Table 9. T-test results for food utilization/stability indicators

Difference
o | Treatment Control
Food Utilization/Stability (T-C)
Mean(S.D) | Mean(S.D) | (T-Value)"
3.39 3.38 0.01
2019(8) (0.78) (0.76) (-0.12)
Access to 3.94 3.66 0.28
Sanitation 2022(A) (0.81) (0.85) (-3.33)™
Diff.(A-B) 0.55 0.28 027
(T-Value)” | (-6.87)"" | (-3.54)" :
0.38 0.27 0.11
2019(B) (0.49) (0.44) (231"
Access to 0.60 0.31 0.29
Irrigation 2022(A) (0.49) (0.46) (-6.06)""
Diff.(A-B) 0.22 0.04 018
(T-Value)” | (-4.61)™" (-0.98) :
*:p<0.10,
observations 200 205 :p<0.05,
"*:p<0.01
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Table 10. PSM-OLS, DID, PSM-DID analysis results for food utilization

and stability indicators

Access to Sanitation Access to Irrigation

PSM-OLS DID PSM-DID PSM-OLS DID PSM-DID

Q) 2 3) C)) (%) (6) e ) 3 4 %) (6)

Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef | Coef

SE) | SE | (SE (SE) | SE) | (SE) | SE) | (SE) | (SE) | (SE) | (SE) | (SE)

Vear 028" | 028" |0.30™ | 0.30™ 0.04 0.04" | 0.07 | 0.07"
0.08) | (0.07) | (0.11) | (0.10) 0.05) | (0.02) | (0.06) | (0.03)

Treatment 0.19° | 0.8 0.01 -0.09 0.04 0.02 023" ] 022" | 0.117 | 0.02 0.04 0.01
0.11) | (0.10) | (0.08) | (0.08) | (0.11) | (0.10) | (0.06) | (0.04) | (0.05) | (0.03) | (0.06) | (0.03)
Year*Treatment 027" | 0277 | 015 | 0.15 0.18™" | 0.18" | 020 | 0.20"
0.11) | (0.10) | (0.15) | (0.14) 0.07) | (0.03) | (0.09) | (0.05)

Educationlevel 0.16™ 0.13™ 0.13™ 0.05" 0.01 0.03"
0.07) (0.04) (0.05) (0.03) (0.01) (0.02)
Bankaccount 0.15 023" 021" -0.23™ -0.09"" -0.12™
0.11) (0.06) (0.08) (0.05) (0.02) (0.03)

. 0.02" 0.01 0.19™ -0.04" 0.00 -0.00
AgriLand(0.1ha) (0.01) (0.03) (0.08) (0.00) (0.00) (0.00)
. -0.66™" -0.50™" -0.55™" 0.02 0.05 0.01
Ethn(Dalit) (0.19) (0.10) (0.13) (0.08) (0.03) (0.05)

. -0.33" -0.19" -0.32™" 0.07 0.04 0.04
Ethn(Indigenous) (0.17) (0.08) (0.12) (0.07) (0.03) (0.04)
. -0.60™" -0.417™ -0.49™" 0.18™ 0.09™ 0.09™
Ethn(Madhesi) (0.18) (0.09) (0.12) (0.08) (0.03) (0.04)
. -0.98" -0.19 -0.58" 0.14 0.17" 0.07
Ethn(Muslim) (0.40) (0.20) (0.28) 0.17) (0.07) (0.10)
. 0.06" 0.06™" 0.06™ -0.02 0.00 -0.01
Remittance(100,000NPR) (0.04) (0.02) (0.02) (0.02) (0.01) (0.01)
0.04" 0.02" 0.03 -0.01 -0.01 -0.00

HHmember (0.03) 0.01) (0.02) (0.01) (0.00) (0.01)
0.16 0.09 0.12 -0.04 -0.01 -0.02

Femalet{HHead (0.12) (0.06) (0.08) (0.05) (0.02) (0.03)
Trrigation -0.20 -0.07 -0.07 0.72™" 0.87" 0.86™"
galio (0.12) (0.07) (0.08) (0.05) (0.02) (0.03)
CoonMemmber 0.20 0.13" 0.18 -0.05 -0.04" -0.02
P (0.15) 0.07) (0.10) (0.06) (0.02) (0.04)
Constant 3.59™" | 3377 | 338" | 3.16™" [3.29™| 3.03™ | 0407 | 024" | 0277 | 0.107 | 0337 | 0.08
0.07) | (0.29) | (0.06) | (0.16) | (0.07) | (0.21) | (0.05) | (0.12) | (0.03) | (0.05) | (0.05) | (0.07)

Observations 226 226 810 810 452 452 226 226 810 810 452 452
Adjusted R? 0.008 | 0.201 | 0.07 021 | -0.05 | 021 | 0.049 | 0.612 | 0.065 | 0.767 | 0.050 | 0.747

p<0.1, “p<0.05, ""p<0.01
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