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Regional characteristics affecting animal protein intake
in rural villages of Lao PDR

Katsumi Hasapa*®' | Kensuke KAWAMURA™*', Kenichiro KIMURA™*' and Ryuichi YAMADA*?

Abstract

To clarify regional diversity of nutritional issues in Laos, relations between food access and animal protein in-
take were investigated in highland, lowland, and flatland villages having different regional characteristics.

Regional characteristics of each village regarding food access were identified through a household survey and
group discussion with key persons of the respective villages. Protein intake and animal protein consumption fre-
quency in the three villages were compared through multiple comparison and cross-tabulation analyses using
animal foodstuff data collected from village households.

Animal protein intake was highest in the flatland village, followed by the lowland village. It was lowest in the
highland village. Results show the following. (1) Because of limited income and access to markets, the highland
village food access environment depends on protein collected as animal food from hilly lands and forests. (2) The
lowland village food access environment provides ease of animal food collection and purchase. Terrestrial and
aquatic animals from hilly lands, paddy fields, and ponds are available as meat and fish to be purchased at a
nearby village market in exchange for non-agricultural income earned from agricultural labor. (3) The flatland
village has easy collection of animal foods because aquatic animals are available from paddy fields and water

*1 e bRk BEERFZE 1 > 4 —, Japan International Research Center for Agricultural Sciences
%2 FR S AZEERAEMEHRSEES, Faculty of International Agriculture and Food Studies, Tokyo University of Agriculture
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channels. Also, in exchange for non-agricultural income earned from regular and temporary work, meat and fish

are available in village stores and at nearby village markets.

Poultry rearing in highland villages might be useful as a measure to increase the dietary protein supply. More-

over, the use of food preservatives and fish culture in paddy fields might be useful for lowland villages. Fish cul-

ture in paddy fields and ponds might be useful for flatland villages.

[Keywords] Cross tabulation, Food access, Multiple comparison, Animal species, Acquisition methods
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BEOEBRERAIGRNZ L2, Bk s LTTiER
ROBHATMZ -2REOFRICL D 5 /8y AHHAD
ZRAbNB, WEliG, MEE TOHM, 4mHER
B2 KEEZELEES SOMRSEMTH Y

6y AR TMIIL, 1FEIC60MBEE DI % E A
(Teufel et al. 2010), #HEE* LELETHRLEANTH
EHWHET, D5 V8B L 2 2BOMAEN KD E
WThsHH)e LAL, BESBTIEIREELIRSWATD
Rz, PBRTIE, ARMOFREICL ) HREH
Ry 4 VAN D A D ABI S WEERBO B IED
NETREWBETHILDNGND, $E Y V%Y
BUtRiR e LTRETT 554, I, BEBTHEET
DB ELEFNEE LTTFHBEREL oEfcEE
THEUEND S,

—7%, NM #Hid, % Snsa3EKkEBY OB
HEDE CEmLRV LD, BIERKEBY O
H£IZE BREFEIEZ SN D, Fujita 5 (2020) AT
DHLAE NM K Ok HEO KB KO,
NM DL FR 2 4 BEORKREAKA (FvX 28,
FIRYIF, S4Fa) LIBHEOEEH (TKE,
BEH VyrARyZY) L, U BE0E B
BEL, REBEFLOFHATRERLLY Vv i5L
Bll®, NI BERRBICLAREAROBERICE
BMTEBZEERBLTWE Y, ZoOREEICBY
ThH, PBRERMIC, REBLICLDEFEOMEIC
BETHLEPH DD, FHZ, YWKABERIED
RESELIETRERLLTCHARETEL LD, &
BEOZWHEICHRE - MLL, & ¥/87 GBS
l HABEIICENT A ZET, ¥y BEINE
RET A EATEETH L, REEOFTH, A%
BRERO/NNF—7 (=2 MROAE) ZRICES
FUFeTH B 720, BRNOFRENR Y V37 EHHEIC
BWATE % (Marui et af. 2020)o L2L, SF—2®
B CEB BN D L LT — 7 BEH L, BN
FRICT7 LV F— RSB A WD DH 5 (Marui et
al. 2015 FLH 2019) T EHL, NF— s DBER
ERUIDWTHEANDERBLETH S, RIZ, PB
MR, REMNRICL S BEOBIUEEDLE E
MbEAZ s, REKE L TREDABIZLSY
VN EZ OND, 3FHIC, AL
HIEOBRERAEANZ &5, BfbReE LT, BA
W& B8 N BHEPEZ NS, NMAOERIL
AR, RoHGE, BEETHLHRIETHE, HRK
EERRWERAENR T, £72, HOBERTEAD
HEDBEBEHEHIRBEIEAERRLTVWI ERD,
WARREEIC R B2, BAK L 5HBEEICIIRA
Bdbo B, NMIIZEEMEDIKESS S 7
W, WEHEE LT, KERMARIZLKEELIE 2
573 (Vongvichith et al. 2018). KHIFEM TIL, #
FEFR O (72oMPETE) 2HICERRT L8
W7 <, KERPERTERESE TR T 505, KHESEX
JREEIZ 72 572 & ED7-DITKHOBICEOBRRKE %
B DARTHITH B BE, BOBHETIIRE* L
= L 4 % #%, Vongvichith &5 (2018) o Bf 3 T i3,
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NM#CTHHFET HIEREDF /R v+ 2 EREET

KENCHE TR, SR TORAKEDEREESRA

FNEZEPRRESNTEY, BRIIBEOLZODOE
HELEE Lz, KEZERIITELENEO 6~10
R EBHIBRONE M, BIICBITAEN RS v %y
BUHRFBELERY I DD, 2272, 9+ A TRHEH
(Fefa) HEOHHRCHEMEIAREL TS0, #iE
EDANFICHEE® ET S (Morioka, Kobayashi,
Vongvchith 2021) 6

B, NXHIZowTid, #EENEL LS4
YIS BEFERENTWAZD, BREHERTHIE
HEZVWEBDbNL, 72721, BRIZEGE SN TWn
—EHEHBEERPREICEA SN TWEERHFHIC
WAZEFELTVLRRMHF O DL R, 37
EEROBEANOEIFRST NX T, AN
Tk, gty L7 BOBERE DRI THEN
DH 5 EFRMHEIEEWIEEL TS, T/, B3
s 23 BrBAKET 5 BEMFEIL, THOM
WEBICODEHR TH b, DI RRREEZS L,
NX A CEIUEESE C EM DBV EAICL B ¥ V%
TEBROMEIVAZ 2 TOVATIHZS
72012, NM A &R, BRHRERESE < @[ b v
BHRLKEBYORERL FOMTHOFEIC L 218
Fe, FEOARICLZMERFEZ LN, F72,
BT RTOERMT (104 F /109 F) 2K % 8
BLTRBY, —WHEDL)OFHERED 15 ha &5
Wiew, KABAIISORFHFEICLE o TERRE
BETH B, E512, BWHITEW20, EELZAD
W5E (e AEOBWHAMZEA) PHIFET
&, AEAEALYOELABEIR @rFEE) 72
DEMD, F U7 EMREEONKL LTRET
& X9, Moricka & (2021) %, FEEHURT/-OME
BOLEEECEBE 2 EFMNICKRIEL TWhb, ZOF
FICL L, REEOTERA (F/FUTA) THh
W, EAAECHKEEMR L D IXZPICEVEREISR
bNd (F 1,000 kg/ha/ 4F) o NX AHCIZAT 2B S
LEFDLDOML D L0, HEEEELR YIFEFE
FTEMEETHILDUETHY, HENRTHKE
LTHRETEL Y 72250, NMFA LRI, g
F ¥ VERTHTY, EREOHEADAFIIRLN T
LHZEBELRITINIR L 22,

V. bl

AL TIE, BT LR T I AL
By vy BEROBRE ZOEROBERZ B
ELT, MO R LS 3NHTEMES VN0 &
BREr B Lz, $72, EHCBT28WEREE A
FHENOBYESY >3 7 BENELEZ LB 72
&5\, BWEEL AFHEOMREEZHL ML

Wi (BRRE, BAREERE PHERE BE
BiE) OBRLLEFOERT 7 L ARE, B S
YRy BEBWOFHM T ER L,

By o BENE % 3H TR LR, F
WAT O NX H25R DL CBWES v 37 B2 BL T
WBI ENGRoT. BIESY L BENELE Y
BRI TR TAS &, Skt D PB A TR
HOBPELENEF L, EA o NM A & a0
NX A CIZAEOENELEI TP o 72 FRRICAF
FENTHTHAS L, BHiF o PBFIZREDER
BHIERAE (, Pk 0 NX #H35A OEBIE LEHs
Bz A, /2, B0 NMMIZRELEAD
PBH & NXHOFHMOBNMELETH L I LD
Mot &5, BWHEE L AFHEOBGRE % R
LizkZak, PBHTRECRESNAHIE B

T KEBMIC I D & 2N B B B S

NM M CREICRESNLZEHEL KEHYLBASL
HHFBIC LY & Y B BT 558 A%, NXH
TRECRESNLAFEKEBY LIEA SN L IHIL
BICE D 0 B2 BT A0S 56 Z LS
Pk o7ze TNEHDOFERIE, (1) PBATIRINAR
MEEICRSN, THE~O7 7 EABHBREI LTS
Zehn, FUNIEREYRBEREFERPSRET S
R 7 ABEBIZHL L, (2) NMATIIEER
RAGEABD B 7o OB R KE DB ERETE, B
FICERTERH Y, T/, BEFLENEIHCHS
ORI ADEETELZ 006, FELEBADSL
T WERET 7 R ABEICH LT E, (3) NXHTIZ
RERKAND T 7 2 ADE 5 TRIBR KA B 25 ER
LTV L, EBFICHLERTEIZT TN
MIZHLBEETHORAPCATHATESLZ L, #HITE
Wz ERCER O L B BANADBEEHL
ZEDE, RELEANLLTVWERT 7 AREIC
hHIl, CBRATSLRE SN, PBRITERR
BICEDWIER T 7 AKELTwE D, ¥
NI EBHENIHOFTRLILLVEREIN,
—%, NM A& NX #i3BRRE, WHEEE, BER
B & o RO HISHF R ICE D WA B T 7 2 ASS
FELTVWERD, PBRHINIEL DY V7 EE
FEWTETWBEEZONZ, LELENES, T
TORIZBWT, BRREICESCART7 72X (B
#£) 05 8y BEIUCKHTHEBRIKEVT L (PB
¥ :620%, NM :477%, NX 4 :351%) &, £
TREBEELHRTH S,

WA DR B BIFICB VT Y Yy Bt %
BRd 72O FEOME T, IR S NEFD
MAREM 2 EAT A2 L2 & ARER IR E
WIEAEO—Bl %R Lo CNHLOKRFTEE X,
(1) BENALADINAA D 2 ARRAT, FEBEIC
A <, THIX AT B TRk D A o H gt



14 Bl % % BF 3¢ (Journal of Agricultural Development Studies) Vol.33 No.l, 2022

RREo BT, REOABIZLL Y vy B
WEotE, (2) BEIVADIMCERR:O BAUA b B
TE&, MHE~DT 7 L ADPES T, KHDB 5 EHhid
T, AOREEMNARLKBREICES S vy G
WMotE, (3) BENADIIERPEROAESS
WANFEETE, HEd, KHRZDMOBH 25 F
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F s BRI EET A HMOBRBRPEL OV
I IOBEFIIZLBIEFT AR ELICERL, FhF
NOHIBIEEICE L2 RO BRE R ER LTz
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R T HURIFE OB A, S 7 3y BER O
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F NI EEBRSPENI LR, ERINAESEEIA
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5, U EBNERERHICE > TEETA I LT
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BEFEEOBHEOENMIL - TOERZEELLN
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BIcowTH, &0 37 oA TOSN &S
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HEE . FUIRIIERBNKEET R Y & — &7
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FELEE, lhado 0 200kg DF /K)o DEFEHA
HTE D,

G

Barennes, H., Phimmasane, M., Rajaonarivo, C. (2015) : Insect
Consumption to Address Undernutrition, a National Survey
on the Prevalence of Insect Consumption among Adults and
Vendors in Laos, PLoS One, 10 (8) : e 0136458.

Department of Statistics (2009) : The household of Lao PDR:
social and economic indicators, survey results on expenditure
and consumption of household 2007 /2008 (LECS 4), Minis-
try of Planning and Investment, Lao PDR, 80p.

Eliste, P., Santos, N., Pravongviengkham, P. P. (2012) : Lao Peo-
ple’s Democratic Republic Rice Policy Study 2012, FAO,
Rome, 175 p.

FAQ, IFAD and WFP (2014) : The State of Food Insecurity in



16 Bi % % BF %&£ (Journal of Agricultural Development Studies) Vol.33 No.1, 2022

the World : Strengthening the enabling environment for food
security and nutrition, Rome, 53 p.

FAQ, IFAD, UNICEF, WFP and WHO (2020) : The State of
Food Security and Nutritior; in the World 2020: Transform-
ing food systems for affordable healthy diets, Rome, 287 p.

Food and Agriculture Organization of the United Nations
(FAO) (2013) : FAO/INFOODS Food Composition Database
for Biodiversity Version 2.1 - BioFoodCompZ2.1, Rome, 31 p.

Fujita, K., Boutsavath, P., Mahathilath, X. (2020) : Nutritional
analysis of freshwater fish and shellfish for improving human
nutrition in rural area in Laos, In Morioka, S. and Hasada, K.
(Eds), Potential and Efficiency of Underused Agricultural
and Fishery Resources in Laos, JIRCAS Working Report No.
90, pp.101-108.

Garaway, C. J., Photitay, C., Roger, K., Khamsivila, L., Halwart,
M. (2013) : Biodiversity and Nutrition in Rice-Based Ecosys-
tems ; the Case of Lao PDR, Human Ecology, 41, pp. 547-562.

Government of Lao PDR (2004) : National Growth and Poverty
Eradication Strategy (NGPES), Vientiane, 151 p.

Government of Lao PDR (2015) : National Nutrition Strategy
to 2025 and Plan of Action 2016-2020, Vientiane, 36 p.

IMEMBESE, LAE— (2017): A AHIMEBLFICB T AR
AFOBRETE, RERNTIEAE, 8 (), ppd69-474.

Hortle, K. G. (2007) : Consumption and the yield of fish and
other aquatic animals from the Lower Mekong Basin, MRC
Technical Paper No. 16, Mekong River Commission, Vien-
tiane, 87 p.

Institute of Nutrition (2014) : ASEAN Food Consumption Data-
base Electronic version 1, Mahidol University, Thailand,
54 p.

RITE—BR, DHEREE, KESS (2014) @ 724 AdEO R
HCREINLFAMHREYORBEHME -0 F v VB
77 YENHOES -, REHRBFEMTERE 28
pp.55-58.

KA E—ER, FUEHBEE, ¥YIR - rar (2021) : 74 R
FIUABTERASNOIFEHYDO T — I N—ADHFE - L
YFr yENHOREM -, RARENRE, 32 (2), ppll-18.

AFHE—F (2019) 1 T A, NT-7 2R ETL (K R
BEOMR), #4, 89 (9), pp824-829.

Marui, J., Boulom, S, Panthavee, W., Momma, M., Kusumoto, K.,
Nakahara, K., Saito, M. (2015) : Culture-independent bacteri-
al community analysis of the salty—fermented fish paste prod-
ucts of Thailand and Laos. Biosci Microbiota, Food Health
34 (2), pp45-52.

Marui, J., Giavang, Y., Phouphasouk, S, Yialee, Y., Boulom, S.
(2020) : Fermentation period-dependent changes of lactic
and amino acid concentrations in pa daek, a salt-fermented
freshwater fish paste in Laos, In Morioka, S. and Hasada, K.
(Eds), Potential and Efficiency of Underused Agricultural
and Fishery Resources in Laos, JIRCAS Working Report No.

90, pp.95-100.

Ministry of Agriculture and Forestry (MAF) (2013): Lao
PDR: Risk and Vulnerability Survey 2012 / 13 Analysis Re-
port, Vientiane, Lao PDR, 116 p.

Ministry of Health (MoH) and Lao Statistics Bureau (LSB)
(2012) : Lao Social Indicator Survey 2011-12, Vientiane, Lao
PDR, 470 p.

Morioka, S., Kobayashi, S., Vongvchith, B. (2021) : Evaluation of
the Economic Feasibility of Pond Aquaculture in Rural Laos
using Indigenous Fish Species under Different Input Regimes
-A Case Study of Participatory Trials in a Rainfed Rural Vil-
lage of Southern Laos-, Journal of Agricultural Development
Studies, 31 (3), pp.1-9.

It E (2013) @ F 4 ALLHIERIZ BT A BEMEBONEEZ L 2D
BE-L7IAN—VEI LI VEO URORERDPS -,
ASCH B, 65 (4), pp.339-356.

IR, FA T+ Y- AT, FHEM (2005) @ T4
ABEMHILAIC BT 2 REABMS L LTOMEY REOHK
— VTSN — VB 4 T AL NN EERAE LT
—, HRREKE, 165, pp.255-265.

Nandi, R, Nedumaran, S, Ravula, P. (2021) : The interplay be-
tween food market access and farm household dietary diver-
sity in low and middle income countries: A systematic re-
view of literature, Global Food Security, 28, DOI: 10.1016 /
1.8£5.2020.100484.

Per Pinstrup-Andersen (2009) : Food security : definition and
measurement, Food Security, 1, pp.5-7.

HEHIER (2012) : BEREOBBENEFE—A ¥ FAY THHO
HaEAE - EROREKE, €Y X, 370D

BBERF (2005) @ 4 ¥ FRAHIEIC BT 5T E AR EBIREIC
RizTHE, WMRESBPIEHER 24, pp99-116.

Soulivanh, P. (2011) : Equity access focus on health-seeking
behavior, nutrition, safe water, and sanitation in Laos PDR,
REERFSF 60 (5), pp.439-440.

Temba, M. C., Njobeh, P. B, Adebo, O. A, Adetola O. O.,, and
Kayitesi, E. (2016) : The role of compositing cereals with le-
gumes to alleviate protein energy malnutrition in Africa, In-
ternational Journal of Food Science and Technology, 51 (3),
pp.543-554.

Teufel, N, Markemann, A., Kaufmann, B, Valle Zarate, A, and
Otte, J. (2010) : Livestock Production Systems in South Asia
and the Greater Mekong Sub-Region: A Quantitative De-
scription of Livestock Production in Bangladesh, Cambodia,
India, Lao PDR, Nepal, Pakistan, Sri Lanka, Thailand, and
Viet Nam, PPLPI Working Paper No. 48, FAOQ, Rome, 105 p.

Vongvichith, B., Morioka, S., Kawamura, K., Mori, A. (2018) :
Factors Influencing Fish Productivity in Rice Paddy Aquacul-
ture: A Case Study in Vientiane Province, Central Laos,
JARQ, 52 (4), pp.359-366.

DR (2016) © 54 ABWHIIBIT 3 HIBEROBREIRAF L



CHfEE BN BA - AN B IWE B-) AR oBpEs vy BEEICEEES 2 2 R NER 17

T - AOKE - HEPOALESEEORIR, BEE
B3, 14, pp.30-39.

EMESR (2019) © T4 ABWBICBT B MEEROLEF M LD
DHOBEFMERICHT 2EE - MBERRICLIREFHE
2EEE LT, BSE¥E, 30 (1), ppl7-25.

WHO/FAO/UNU &% Mif#ES (2009) 1 # 32 E - 73/
B0 JER - WHO/FAO/UNU £ RIZEMB#ERE, BART
I/ BESWIFVNERSR, ElERREENSH, 208D

World Food Programme (WFP) (2013) : Food and nutrition
security Atlas of Lao PDR, 82 p.

World Health Organization (WHO) (1997) : WHO Global data-
base on child growth and malnutrition, Geneva, 67 p.

BH— (2018) : 7 A ADBRIE L H -4 REBUR, EBRRMSE

#EtHs, 133p.
HHM, AHEE, BHMEF (2013) : FEERESE M K
s Rk, 209 p.

[1] https: //ourworldindata.org/hunger-and-undernourishment
#definitions-of-measures-of-hunger-and-undernourishment,
Our World in Data, 2021.6.23.

[2] https://www jica.go.jp/activities/issues/nutrition/kus7p
q00001pa078-att/nutrition_profile_laos.pdf, E B 15 71 #% #
20215.19.

(2021.831 %A, 20211223 %)


http://www.tcpdf.org

