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Abstract

The United Nations has set 17 Sustainable Development Goals (SDGs) for all member,
with SDG 12.3.1 set to minimize food loss throughout the supply chain. However, there are lack
information on the amount of food loss in Thailand. The Department of Agriculture of Thailand
recently study food loss in 6 important crops/agricultural products (soybean, maize, rice, chilli
(Prik Khee Noo), tomato and arabica coffee) in order to know the current quantity and causes of
the loss to determine suitable methods to decrease the losses. The study was conducted
during October, 2020 to September, 2021 at Postharvest and processing research and
development division, Department of Agriculture. The loss of soybean, maize, chilli (Prik Khee
Noo), tomato and arabica coffee, wear also assessed, covering activities from pre-harvesting,
harvesting, post-harvest management, transportation and storage. Consequently, focus group
meetings, in-depth interviews, actual measurement at field sites with-stakeholders throughout
the value chain were a method for collecting quantitative data. The study found that average
loss of soybean throughout the supply chain was 34.1%, divided into 9.7% of the harvesting
(the highest loss level by harvested by combine harvester 17.67%), threshing 6.38%, after dried
and stored at farmer's house 7.79%, storage at collection point 5.63% and at raw material
warehouse (before processing) 4.63%. Consequently, the harvesting is the most cost-provoking
step, followed by improper storage and threshing step, respectively. Thus, developing suitable
method and equipment for soybean harvesting, threshing, and storage are essential to decrease
the soybean loss in Thailand. In maize the results showed that the two most critical points that
caused the losses were harvesting and storage activities as 3.89 and 2.25%, respectively. These
factors significantly affected the lesses in maize supply chain. Therefore, developing suitable
equipment for maize harvesting.and storage technology are essential to reduce the losses in a
long term. For the critical losses of Arabica coffee was harvesting process at 11.57% of damage
was found which caused by coffee berry borer, Preventing can be done by cleaning plots and
destroying coffee borer=moth habitats. The storage losses of coffee from improper storage
conditions (high temperature and humidity) can be resolve by maintaining the storage
temperature lower than 25 °C and humidity at 55-60 % RH. The critical losses of Chilli ‘Prik Khee
Noo’ was postharvest losses by infestation of plant diseases and insects, due to the goods were
bought by merchants without sorting. Green Chili in wholesale markets shown high losses 41.1
% with the red chilli pepper contamination, broken fruits and disease infestation, can be
prevent by employing cool chain transportation. The critical losses point of processing tomato
was pre-harvest losses caused by infestation of plant diseases and the losses of tomatoes that
wait more than three days for transportation to the factory due to over-ripening products. The
suggestion is introducing harvesting plan and cool storage/cool chains system establishments.
For the rice loss caused by stored product insects was assessment by the equation as a tool.
There was gotten 2 accuracy prediction equations, paddy and milled rice losses predicting

equations by coefficient of determination (R2) were 75 and 91% respectively.
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Abstract

The United Nations has set 17 Sustainable Development Goals (SDGs) for all member,
with SDG 12.3.1 set to minimize food loss throughout the supply chain. However, there are lack
information on the amount of food loss in Thailand. The government, together with related
parties, recently study food loss in important crops/agricultural products in order to know the
current quantity and causes of the loss to determine suitable methods to decrease the losses.
The loss of soybean and maize, wear also assessed, covering activities from pre-harvesting,
harvesting, post-harvest management, transportation and storage. Consequently, focus group
meetings, in-depth interviews, actual measurement at field sites with stakeholders throughout
the value chain were a method for collecting quantitative data. The study found that farmers
play an important role in various steps of soybean supply chain together with harvester,
collector and entrepreneur. The average loss of soybean throughout the supply chain was
34.1%, divided into 9.7% of the harvesting (harvested by hands 1.91% and combine harvester
17.67%), threshing 6.38%, after dried and stored at farmer's house 7.79%, storage at collection
point 5.63% and at raw material warehouse (before processing) 4.63%. Consequently, the
harvesting is the most cost-provoking step, followed by improper storage and threshing step,
respectively. Thus, developing suitable method and equipment for soybean harvesting,
threshing, and storage are essential to decrease the soybean loss in Thailand. In maize the
results showed that stakeholders' of main activities throughout the supply chain of maize
consisted of farmers, labors, drivers and collectors. Four driving factors affected food loss in the
supply chain of maize qproduction were 1) pre-production (pre-harvesting) 2 ) harvesting 3)
transportation and 4) storage factors. Therefore, the two most critical points that caused the
losses were harvesting and storage activities as 3.89 and 2.25%, respectively. These factors
significantly affected” the losses in maize supply chain. Therefore, a muti stakeholder
collaboration among farmers, labors, middle-man, private sectors, government institutions, is a
key driver leading to reduce the losses in a long term. The Equation to Rice Losses Assessment
Caused by stored product insects. The objective of study got the accuracy multiple linear
regression models as a tool for analyzing paddy and milled rice losses. In the first year, samples
were collected paddy and milled rice samples from 10 locations. The 5 kinds of data were
collected such as period of time storage, temperature and humidity levels inside the storage
rooms, seed moisture of paddy and milled samples and the total amount of insect pests found
in the samples. The data were analyzed by stepwise regression models to find the equation
used to predict the losses of paddy and milled rice. In the second year, the same kind of data

were collected as in the first year in 10 locations. The data was obtained to determine the error
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of the equation. The accuracy of the prediction when using one year from data to build paddy
and milled rice losses predicting equations by coefficient of determination (R?) were 75 and

919% respectively.
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Table 1 Impact of each step in the supply chain on the amount of soybean losses (data from

interviews of farmers and entrepreneurs; rated 0-5, with 0 = no loss and 5 = the highest loss)

Steps in supply chain Score of loss SD N cv

Pre-harvesting a7 0.501 137 0.1050
Harvesting 2.62 0.789 137 0.3015
Drying 0.46 0.569 137 1.2485
Threshing 3.88 0.774 137 0.1997
Transport 0.00 0.000 139 0.0000
Storage 0.03 0.170 139 5.7658
Before processing 0.00 0.000 139 0.0000

Table 2 Moisture content (%), loss (%), protein and fat concentrations of soybeans after dried
and packed in plastic sacks (before being sold) at 3 sampling points viz. farmer's house

(after drying), collection point (agricultural produce shop and agricultural cooperatives)

and processor warehouse

Sampling Province Variety Moisture  ‘Good Losses (%) : Protien Fat
Point content’  seed broken and (g/100g)  (g/100g)
(%) (%) infected seeds,
contaminated
pods and other
materials
Farmer’s Chiang Mai Chiang Mai 60 9.13 93.01 6.99 33.89 12.98
house Nan Chiang Mai 60 12.57 96.85 3.15 30.53 12.94
Lum Pang Chiang Mai 60 9.73 96.61 3.39 33.95 13.68
Khon Khan Sor Jor 5 11.72 83.29 15.43 35.81 11.41
NongBuaLumpu..  Chiang Mai 60 10.62 95.72 4.28 34.19 14.28
Udonthani Chiang Mai 60 10.48 84.62 15.38 34.77 13.84
Sukhothai SriSumRong 1 13.02 92.65 7.35 34.51 10.82
Total average 10.54 92.04 7.79 34.23 13.05
Shop and Khon Khan Assorted 10.97 91.49 8.51 34.00 13.94
Cooperatives  Nan Assorted 12.36 95.52 4.48 31.23 16.56
Total average 11.96 94.37 5.63 32.02 15.81
Processor Mae Hong Son Assorted 12.64 95.37 4.63 32.27 15.71
warehouse*

* Note: Soybeans from a soybean processor, Khun Yuam District, Mae Hong Son Province, had a 100% loss. Thus, the average was not

taken into account
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Figure 1 Soybean supply chain and stakeholders involved in the supply chain in Thailand
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1. Mmsaddunmsuszdiuanugadediaannisdiiateveswasdnglulsaiu

aun1sUsziiuanuggidednasanmsdiinaeveutasdnglulsunu
nsasnaunsUssfivmnugadetiasiinuinvilulseiu legldeduna Y S1uiu 2 da fe

AaUSuauludnidsan 1000 Waa kazUsuradmdninielureaudndin 1000 wWas a1nLudIun
° f 2k & & = s & ¢ 9o o I3 P = Yo 1 o H
AwIuesifuduandenads (Y1) wagwWesidudumdnuangydeiade (Y2) uaglardunnia 2

yilpanmauduRusiudaUsous niala aeil

Y, = Wesiurlandewaas
ASASIAUNITAILNNTIIANMUAUNUSTUFILUS X 374U 5 6§ A

X; Ao szuznaInsnusnednn (feu)
X, fie sefugmgiinelulsafuiadedeiiou (°C)
X5 fo szfunnutumelulsaiuadsdoifiou (%RH)
Xs = sedumuFudndnasiedaaie (06MO)
Xs = USnausasdnsdfuesinasiads (F/d1nas 250 n3u)
TnefuUsUimanuasiinsanvaglduuasdngidyiiomn 7 vda dun fidednans vea

1.1.1 ﬂﬁJﬂ'\i‘lJ‘JuLSJ‘L!LSJaﬂLﬁEl’UEN’tH"Jﬁ'liﬁﬂﬂﬂ'liﬂl'l‘lmaﬂﬂﬂlE]\‘lLL&la\‘lﬂﬂ G UQJJ

91U ABN A99297917 109 UaRLUe UaATULADY UDAAYIN WATUDANUINENT NUAUEUNUSTENINGA?
wUs Yy AUfILUS Xy, X, kag Xs og1edidodfnmieain Ineanudunusiu X, uaz Xs iuanudunus
TuRan IR e TuAUFILUS Y druanuduiusiudinds X, Wulufieniemsestiududinds v, @961
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AuduTuSTlaRe 824, 658 way 933 MUEITU waziieTATITRANNITANDBELUY stepwise
regression a¢ldTuinatiavun 4 Tauaa (Table 5) Tnenudmnluaaiian B gelndidsstudaus 87-929%
mnidenlaunadifien R ge 90% Tulvannsndenld 3 luna fo lunafl 2, 3 uay 4 Fadidn R iy
91, 92 uaz 92% Fewudiauuansneiuiies 1% Wiy widlefiansansiuiuiudslulumanuin
TLaa 2 ATUIUFILUT X 971U 2 @2 AD Xs wag X, laa 3 AaauUs X 917U 3 71 Ao Xs, Xhay X,
drulana 3 FFuUs X U 4 1 f Xs, Xo, Xo WAz Xs B9auls X, wae X fnnuduiusiusuds
Y doenin Xs waw X, feupsidoniuag 2 mnadsaunisUssduaiugydowiadinas desnls
M R, gelndidsslunaduuaziifnuus X Whunfeadoudios 2 § efiansand coefficients vedluing
2 (Table 6) aunsnadvaumsUssiuaruandowdnd1ians 1

Y1 =-1.564 + 561 X; +.091" Xs

R? = 91%

Y, = Wedduiwdadnasidoanmsdivhansvsuaads

FenureauFands X @a1usarhuienisiudsunlasUSunaiian de Y) 1o 91% wazan
svgvnaInsAvnudiuTy 1 WeulneUSunauamaiiasvinliiusuauudmds fiutu 0.561% wavén
wnfluaafiutuede 1 flufedisinas 250 nfulnedisseznatnsiivinmadiasiannudome
sowdatansifindu 0.091% Kuiumnlifesnsliiuiinaludndafinantuaisdosinisaiun
Usunauuasliii 9nan coefficients wuindauds Xy, Xs g1thsassunsnisiasundassiviuadndsls
pnsltudAgy

1.1.2 sumsusafiunsgadeiminvesdimsnnniadiiansveusasdngdidey

v
s 1

a‘fm%’uaumaﬂamﬁmﬂai%uﬁﬁmﬁfﬂLuﬁmqﬁgﬁamﬁEJ (Y,) Bawavesaruduiussening fus
U3 X 99 Taemudn Y, Senuduiusegnaliodduiu X, Xo, way Xs lnaaanuduiusiléfe 710,
L375 uaz 637 MIUAINU NANITIATIAAUNITANDBELUU stepwise regression axldluimarianun 3
Luaa e R? agsening 50-58% (Table 7)

Tngaunsilailan R2inifu 58% a1nAn coefficients WUINRAILUS X, X,, X5 @1315005U18A15
LU?EJULLUNU'%MmﬁmﬂfﬂmﬁmﬁqmLﬁﬂlﬁaﬂwqﬁﬁaﬁﬁm WINNAITUIINAT R? Y0IduNITNUIIILUT X
i1 2 Fannsamanisanugiidsfaziiaundnasldifies 58% Sedeiosunn oradshiannsnuiunld
Talunisusziliuarmdsiiglunuiiduns

1.2 aun1sUszdiuanugadediauionainnsidiiateve unasdnglulsaiu

a v

dmdumsaiaumsUsadunugadedndeniiivinululsaiv TWandana ¥ $1uau
2 ¢ wudenfudnnans fie fio USunawdaideann 1000 win waeUimamiinfmeluveasdndn
1000 win Mnduthandamiesdududadonds (v,) usefidusiiminudagndoads (v,)
wagldhAndanaiia 2 viauvnanuduiusfuiudseugtinld fel

1.2.1 aumsvssiudBanadadevasdiaudenainuuasdngaAey

mnmansatuutaslusogsimdoniieldadsaunts i 10 153 nuusasdngiamn
8 9in ¥ud Adedriden ueatiuden fsnstilng weautl ueniluidos ueade NoALIAL1
wazwviiade Tunisadaunsldsuiuuasdngddynderomn 7 oiin sncummidsde dufuuag
yadnnuagneliAnaudsmeuniudnd1iudentos wiiusuasnaluunaiud

Weteasusudntndendaads (Y,) dnmenudunusiudinds X 919 5 6 lawn
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X; A srezlIanIsiiusnendn (Rew)

X, fie sysugamgiinielulsafuiededeifiou (°C)

X; e seiumudunellsafuadeseiou (%RH)

X, = spumLuLantndensediaads (96MC)

Xs = UTinausasdngdduesindeniade (f/dhaden 250 niw)

WU Y: Senuduiusednadidudfuiu Xo, Xo, Xe ey Xs Inemanuduiusiiléie 830, -
775, 765 uaz 719 auasu ievinnsiesei stepwise regression HanN13ATILRETUL 2 Tnadial
f1 R atj5ening 69-75% (Table 8) @sluinafianunsaviunenasuys v, lddfign Ao Tumail 2 7l
U3 X fduniiendes 2 6 fie X waz X, uaziilernm Coefficients 910 Table 9 @unsadsaunis
geradd

¥ 1= 51.607 + 1.333 X, - 1.706 X,

R* = 75%

Y, = wWefdudwdadndendeanmsdiviaisveanais

X1 = S8ga1MsAusheItna (Hew)

X, fie sesugamgiinielulsafviededeifiou (°C)

aunsilaiien R2 Wi 75% waneinnasanys X, whz Xoeunsaesunenisiuasunlacues
Srunuudadels 75% anen coefficients WUTEILUT X ey X @nunsaeSutenisiudsunlac S
ﬁgﬂwﬁfﬂLmﬁmﬁgmﬁa%’aéwﬁﬁsﬁﬁm winsfiaunisidamnuwsiugtlunisiuienisuasunlaves
Wosiududndeldifies 75% fohdsligannin madesslildmanuudusduiusndusiondu
foyaiuileiivanuindefiovesaunsluddussly

122 sumsUssdiumsgadadmtinuasdiadenainuuasdng

aumiﬂizLﬁuma%v‘fmﬁﬁmﬁﬂLuémqul,ﬁaLﬂﬁEJ (Y,) Bawavesnuduiusssning fufuls X
iee Tnenudn Y, fauduiusesdfitoddyiu X, Xo, Xe wae Xs nemnuduiusilade 813, -
771, .761 way 715 suadiu (Table 10) NaNITILATIZHANNITOADDULUU stepwise regression NaNT
Ansgiiagule 2 lumadifldn RZegsening 66-73% Geirdiliganntn Semsdeafudeyaifinifiowia
At detiovesaumsludifusioly
2. NMIMATIUAPIUMNLHNVIIFUNTUTLNUAM U S8V

nMsnaaevaun1sTmuzaniieldlunisusyifiu #8353 Least Square Method Tagaunisd
INzaLazdANANLAAIALAADTENIIAENNATBIANT3 (V) AuATUsTINMATAINaunTs (F) tdeufign
Foyanthunldnaaeuaunsiedeyadiivlul 2564 nuin aumsUsziduwdaidevesinaisannnsdh

aneveLuasdngdAy dAraunaianiouadewiniu 2.6 dauaunsuseiliuysuinuagdeuinin
1099138159 nuindidnnueaandewadewiniu 7.3 duaunisussfiudinauandsvesinilien

InUmAMUAIALAGeURAEATIdn Ao 12.0 diuaunisuseliunisaydedmtnvestiiuisnnuien
ANUARALATOURRYETIER AB 39.9
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Table 5 The model summary of grain losses of milled rice analyzed by stepwise regression method

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .933° 871 .870 1.80641
2 954° 909 907 1.52648
3 957¢ 917 914 1.47068
q .959¢ 921 917 1.44467
a. Predictors: (Constant), x5 b. Predictors: (Constant), x5, x1 c. Predictors: (Constant), x5, x1, x2

d. Predictors: (Constant), x5, x1,x2, X3 e, Dependent Variable: Y1

Table 6 Coefficients of equation for estimate grain losses of milled rice caused by major stored
product pests model

Model Unstandardized Coefficients | Standardized Coefficients )
B Std. Error Beta ' 218
(Constant) -1.564 362 -4.315 .000
2 x5 .091 .006 Nav 14.826 .000
x1 561 .093 291 6.020 .000

a. Dependent Variable: Y1
Table 7 The model summary of weight loss of milled rice analyzed by stepwise regression method

Model R R Square Adjusted R Square Std. Error of the Estimate
1 710° .504 .499 2.58925
2 741° 550 539 2.48218
3 .758° 575 .560 2.42501
a. Predictors: (Constant), x1 b. Predictors: (Constant), x1, x2 c. Predictors: (Constant), x1, x2, x5 d. Dependent Variable: Y2

Table 8 The model summary of seed damage of paddy rice analyzed by stepwise regression method

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .830° .689 .685 32.43194
2 865° 749 743 3.09907
a. Predictors: (Constant), x1 b. Predictors: (Constant), x1, x2 c. Dependent Variable: Y1

Table 9 Coefficients ofiequation for estimate grain losses of paddy rice caused by major stored
product pests model

Model ) o Standardized
Unstandardized Coefficients o
Coefficients t Sig.
B Std. Error Beta
(Constant) 51.607 11.898 4.338 .000
2 x1 1.333 .186 566 7.179 .000
x2 -1.706 373 -.361 -4.574 .000

a. Dependent Variable: Y1
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Table 10 The model summary of weight loss of paddy rice analyzed by stepwise regression method

Model R R Square Adjusted R Square Std. Error of the Estimate
1 813° .660 .657 180363
2 853" 727 721 162507
a. Predictors: (Constant), x1 b. Predictors: (Constant), x1, x2 c. Dependent Variable: Y2
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AMsAUSNE LAY 3 Junauddlssnu n1sUeaTulamIEnN1STANITLNUNITLAULAEILAZIZUUNISLAUS Y
LALNNSVUAINTUTLENT AN

Abstract

Project of postharvest loss assessment of horticultural commodities (Arabica coffee,
Chilli “Prik Khee Noo” and processing tomato) throughout the supply chain was conducted during
October, 2020 to September, 2021 at Postharvest and processing research and development
division, Department of Agriculture, aimed to establish baseline of food loss values according to
SDG 12.3.1 indicators in postharvest handling and to determine the causes of their losses. The
study method consisted of collecting data by in-depth interview together-with questionnaires
from stakeholders in all activities and collecting actual weights and measures samples to assess
losses. The results showed that critical losses of Arabica coffee was harvesting process at 11.57%
of damage was found which caused by coffee berry borer, Preventing can be done by cleaning
plots and destroying coffee borer moth habitats. The storage losses of coffee from improper
storage conditions (high temperature and humidity) can be resolve by maintaining the storage
temperature lower than 25 °C and humidity at 55-60 %-RH. The critical losses of Chilli ‘Prik Khee
Noo’ was postharvest losses by infestation of plant diseases and insects, due to the goods were
bought by merchants without sorting. Green Chili in wholesale markets shown high losses 41.1
% with the red chilli pepper contamination, broken fruits and disease infestation, can be
prevent by employing cool chain transportation. The critical losses point of processing tomato
was pre-harvest losses caused by infestation of plant diseases and the losses of tomatoes that
wait more than three days for transportation to the factory due to over-ripening products. The

suggestion is introducing harvesting plan and cool storage/cool chains system establishments.
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ANILOABLINWAZVIALAALDWNTH 21nt LSRN Ty (Sustainable Development Goals-
sDGs) Tnawmuned 12 waun1suslaauazniswandidedu (Responsible Consumption) léinue
LN 12.3 Ao NMsanveziavemsveslanasaiemilddusefuiuanuaziuilnanazannisgnde
915NN TUINNTHARKAEY TN L wandhvnedidiTedl 12.3.1 nsandeewns (Food Loss;
SDG 12.3.1) ludumeumsinnisndenafiuifen (viypdles wazalgyn, 2020; FAO, 2021)

msanANgdendnsiiuifsataznnsinuqaunmseandanaandsiuduazdeaudilada
dnwazmadyiner JedemeanmuedenuazannaiilsiAnnsgadendsnsifiuiier uazdosding
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an ailnnudnduiivsdoshmaidadesuduamnisgydondninduiealuiiostuneu e
wwIsaziamnalulagunldlunisannisayidednagin

[

sl Saidufinasugiandduesusamalnewuin undassnzugnmunensndfi (Coffea arabica
L) Ay 10 Susduusn leun Smiadesss uazdeodml gassnidnin uassvdun i uwisesaou
JazaauAidus fvnlan wasmvsysal Tnefiiufinegnenna 150,000 15 nardafiiudesld 35.27 du
wazsminuasnsneldiade 23.25-25.18 vwsedlansidloisuiiisuitefinslinandn Tud 2560-2561
i iefilinasisssmafsdunnnsenaidefivgnourasgnnuniudensdflumamiiouay
mangTuoenidsaniie owmnaadgiinsduaiulivgnueslumunalsiliBudu uasiiufitigueu @i
iTwgRanITAeRs, 2560) waslenngitnumdsmaiuifslunulendiuaglsdaddning in
NnnsUfiRndansifiuiiiligndes ldud msiuieisdanunlussesilivanzan vieidunageu
UzUuiunaunn (nsaidunnisinuss, 2559) sasasnisUasuluwreaudanuniiddeunnsoslaesa udosay 4
Tnesna Wunmsguiidwinsmanasgiududineaswazemnsuisnadugimun 1wy wiasm AT
SIS AN L@Jﬁﬂgmmaﬂﬁwma Nanuis sudantaoy @onduddeiivanu, 2562) asvlrlanuniisl
nAuuarsarpllduilsessutesuilnadetudanuinludue snideiifngiodnwuuamienis
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