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1. WUIRANINLATHFANEATINGINUAINLUAMI9B19T (61D)
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1. WUIRANINLATEFANEATINEINUAMNLUAINIE@INIT (6iB)
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1. WUIRANINLATHFANEATINYINUAINLUAMNI9B19T (61D)

A21UKUYVBY food security “a situation that exists
when all people, at all times, have physical, social
and economic access to sufficient,-safe and
nutritious food that meets their«dietary needs and
food preference for an active'and healthy life”

FAO %ﬂﬂ')']ﬁJﬁUﬂﬂ‘W']ﬁ@']‘Vi']'ﬁ 5 ‘i’lj'e']LL'iﬂ

* ila Tola (availability) 5 indicators
* [ 109lA (access) 8

o Tguszlovula (utilization) 7

* LAY (Stability) 10

* AU (sustainability)
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Food security

Prevalence of undernourishment (%) Average dietary energy supply adequacy (%)
60 140
a0 120
20 100
0 80
ASEAN China India  Indonesia Philippine Thailand Vietnam ASEAN — China India  Indonesia Malaysia Philippine Thailand Vietnam
[ 1990-92 | 2000-02 [m 2010-12 | 2014-16 [ 1990-92 | 2000-02 [m 2010-12 | 2014-16
Depth of the food deficit in kcal per capita Food security gap (%)
per day as a % of MDER 40
22 20
0
11
-20
0 -40
ASEAN China India  Indonésia. Malaysia Philippine Thailand Vietnam ASEAN China India  Indonesia Malaysia Philippine Thailand Vietnam
W 199092 200002 @ 2010-12 W 2014-16 W 1990-92 | 2000-02 [ 2010-12 | 2014-16

IﬁmEJLW;: Food security gap = (Supply — 100) — Food deficit fisin: FAOSTAT.
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1. WUIRAANINLATEFANEATINEINUAMNLUAINIEBINIT (6iB)
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1. WUIRANINLATEFANEATINEINUAMNTUAINIBINIT (6iB)
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2. M3agundaclassasiuasegnalneg

(Structural transformation)
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Structural Transformation
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2. NMslaguLUaLlATIETINATYENINY

(structural transformation)

" nsimuAsegnavinivdadiusglanianun s kaskIeIunIa
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Economic growth Average income per person per month
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3. N1sasundaslaseds19nN1ALNeEns

(agricultural transformation)
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Agricultural transformation: aviidn 3 Aq

NAANINT AU-LSI9TUNIAN¥ASTUSoUtheast Asia, 1961-2010
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3. nsasuuUaslaseasieanianens (agricultural transforfation)
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Dietary Transformation 2
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5. Dietary transformation
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5. ivslgaunuemnsadie Indnuanusiuasnueinis (fe)

B 59a1918UaN21SUan (SAUNIV12) lueziﬂl,ﬂa%ms’lﬁm“ﬁ
@ sN I wWszHAUanazATvua i suppllers JYafoaun
waLwa"lﬁnmmsammmmwﬂLﬂaﬂﬂamﬁLaua uduauly

i'lﬂ’WN‘VI...

' a A a o <
® (1931NVANNIIANVIYUANNUNIILSI

' = Yo a A = X W Yy = v
¢ LLﬂﬁ']ﬂ'WlLﬂ‘l‘.‘!ﬂﬁﬂﬁ‘lﬂﬁ‘usﬂguLﬁﬂﬁ]ﬁﬂ'ﬁ/\lLWENiﬂ‘UUﬂUﬂ']ﬁLGU']ﬂQE\JGUE’J

Tusinelaade

° mslfmmma‘imaﬂmuaualm‘lﬂ inensnInesamulunIug
NNYSLRANZ saumaswmw‘bmﬂﬂwﬂL‘Uaimmﬂmma
supplier i']‘cﬂ‘vity

* irldgumuesadelmilinnunainvaty nauduadrianIy
ABINITVBAHUILNA LasiNAINTE Y

amuudieivenswouudszinAlng

29



5. ivslgaunuemnsadie Indnuanusiuasnueinis (fe)

® AFINLHUUTUITIANITUINGIUNIUY (V199 8N1ARNYY
v | X Y v =2 v a o 2 ¥

LLagﬁg) 972901 120908 NVULARDUAINIADINITVD
FuslnaniuasunUadag193ansaduiiosann

= nsideundasasseld

< A
" AU UULIDY
" N15LUNGHIANYIIATN

= dNSWavaLANIYIRIU INUSTIUAIYA

= 015l a7

TDRI 30

dnigudietivemsweuuids:zinelng



5. ivslgaunuamnsadie Indnuanusiuasnueinis (fe)
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6. N1SANWILAZNISTOITIA

1399 AUFYLHYVBIDIMITUATIINTLUNLEY

Food Loss and Water (FLW) Y8934AnS
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6.1 WAIUINISSVDINITTUSIALSDSFLW

v o

" udagdAy NN IInIBIN15EI0130ATIER
Jaynn FLW Tudifisings Aa (1) GUSTAVSSON, et.al
(2011) “Global Food Lossiand Waste” (2)
N15AN®I water footprifts uALNEAS LAY
Mekonnen and‘Hoekstra (2011) (3) gﬂu%’aga
FAOSTAT &unatnuns 44 vin
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6.1 WAILUINISSVRINITITUSIA (§19)

" ydsanuuniianuidesegandruruaindiulnaiiduve
aa1UuNITANYIkAZEnIlUIY
* AnfiusinisAudn FLW iudsuialuseaulanaiumiagly 5

YUNDU A agriculture loss, postharvest loss, processing
loss, distribution waste.andcconsumption waste

® {auNANTTINENNHNTA (Kummu,et.al, 2012) LaTLARDT
(Lipinski,et.al, 2013)

® 5789784 FUSIONS (2014) seydnfiaufnen FLW 09 221 3y
JagUuinazdinan 300-400 1309

o msAnwagulngilununindddagesfnsszninelszmea

(FAOWRI) wazniqgeusy (@rulvgineglsy wazaiisnn)
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6.1 WRAILUINISSVRINITITUSIA (§19)

" saunsganiglsulinaisensasiinunssuisnisylsd
LaTUEINATUNIBNANUANINTFIUAAA NG LEe
ANUBIM5A9 50% neludl 2025

" 3in99nnuuddUudU e NYTTMALRRIIUINTanNIS
deytdenueInns 1 denge EC WEP OECD, Ju

" UNEP uwag FAO 133150459A N15an FLW L3iauns1ay
2013 wazdnuIvlunisuaniasudoya
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6.2 Ug1UVd9 FLW

= 1

® 317791 100 Hgy (FUSIONS 2014)

" yadeufiaeudiseauduiu wazasnndasiuieiu
284 FAO fa “FLW fa U3u1al (178) a1m1stians
Uslnavasuuwd fianaslinndunauasiasle
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LUINIINISIAN FLW

Source: M. Kuma, H. de Moel, M. Porkka,

S. Siebert. O. Varis and P.J. Ward.
“Lost food, wasted resource.....
Science of Total Environment.
438: (2012) 477-489.
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A Flowshan of FSC losses B:wmmmummmp;dq'ﬁuié
Toial production
| Todal food production |
— I Tuﬂﬂmwaterfumhl{TBWﬂ:
{a) Agricultural luasﬂﬂl_l.ﬁ.] LSpn (4) Stock varation (51)

L5a

{b) Postharvest losses u_s.,,.,] ;

{6} Expon

B Mational BWF data [NEWFd)
[E Ginbkal average BWF data (GEWF)

(Variation (St} TBWF={LSa+LSpo+L_pr«Sij*NBWFd+
Impon*GEWFd

14) Stock

DODDNNNN

|

Calculating the water resources
used for FSC losses (LBWF)
LEWF=(LSa+l Spo}"MNEBWFd +

[[LSpr+L S+l Sc)/DFS0]*
[TEWF-{LSa+L Spa) " NEWFd]

BWF of DFS0

{€) Procsssing losses. (L Spr) ﬂl'ﬂ&rﬂaﬁc food supply quantity (DFS0)

- The cropland calculations wers

Jig) Consumption waste (LS:) carmed out similarly to water

resources calculations. We calculated
I
SUMMARY

for each product the national yisid
if} Total FSC losses {10} Used products D Fedilizer calculations

i
E_

R E

amnd global average yield. These
were used similarly to the national and
global BWF data sbove.

ﬁ/ The fertilizer calculations were
calculated based on national
/ cropland area as fertilizer use is only
ﬁ available at national level

Fag. 1. Pesmchams of the calculatone, A Sclvengric Srwchar of the F5C {lood sapply chuis]) and FSC Socoss withis 1 Oualy (8a Mactiss of the 1ol pesdeyion dinscied oo hmon feesd
[ie eomal oo pindiaon ] was mclided inmo the cabelsns {aamal leed, fesd, Jnd sher ue wisse excleiled]; B Mo chan B cirularsed of consemod water resdusted and s
o veater messed ol FSC lokies (HWF stands S Blue water ftprise); C shon ssplanassn of cooplad calrulation 0 chort splansation of ertifier cbnalasons




NAaN1sANEIYa9 WEP and UNEP (2013)

" FAO USEununs3n FLW inlanwinfiu 32% a4
Usuuniswan (Wivun) twd 2009

* Y38 24% YaLAADS
B 56% U949 FLW 1NA LUUSSIAANIUILAaD SEA &
Jeynangn

" FLW gegnlutuuslng (35%) N15Kan 24% Wasns
1 v
VUAIASANAU 24%
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Share of Global Food Loss and Waste By Commodity, 2009
1% 2%

LOSS AND WASTE LOSS AND WASTE
BY KCAL BY WEIGHT

(100% = 1.5 quadrillion kcal) IO (100% = 1.3 billion tonnes)

Source: WRI-analysis based on FAO. 2011. Global food losses and food waste—extent, causes and prevention. Rome: UN

FAQ. In BrianLipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite And Tim Searchinger (2013)
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\/
Roots Fruits Cereals Fish Meat Milk Oilseeds

and d and and
Tubers . \Q@ﬁetables Seafood Pulses
Note: Values disp are of waste as a percent of food supply, defined here as the sum of the “Food” and “Processing”

columns of t QO Food Balance Sheet.
T D R Eource W nalysis based on FAO 2011. in Brian Lipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite And Tim

earc&?@r (2013)
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FLW 370UnA1803N1A

Food Lost or Wasted By Region, 2009
(Kcal/capita/day)

North America Europe Industrialized Asia North Africa, West Sub-Saharan Latin America South and
and Oceania and Central Asia Africa Southeast Asia

Source: WRI.analysis based on FAO. 2011. Global food losses and food waste—extent, causes and prevention. Rome: UN

FAQ. In Brian-Lipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite And Tim Searchinger (2013)
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FLW 21LUNAU%2919919135

Share of Total Food Loss and Waste by Stage in the Value Chain, 2009
(100% = 1.5 quadrillion kcal)

Distribution
and Market

Handling
and Storage

Processing

Production and Packaging

Consumption

35%

m Developing Countries
Developed Countries

24% 24%

12%

4%

Note: Number praynot sum to 100 due to rounding.
Source: WRI analysis based on FAO. 2011. Global food losses and food waste—extent, causes and prevention. Rome: UN

FAO. InBrian Lipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite And Tim Searchinger (2013)
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FLW 3uunanuniinin- iaelegenns

Food Lost or Wasted By Region and Stage in Value Chain, 2009

(Percent of kcal lost and wasted)

Production ® Handling B Processing m Distribution = Consumption
and Storage and Market

North America Industrialized Asia North Africa, West Latin America South and Sub-Saharan
and Oceania and Central Asia Southeast Asia Africa
42% 5% O 22% 19% 15% 17% 23%

Share of total food available that is lost or wasted

Note: Number may,not sum to 100 due to rounding.
Iurce: WRI-anatysis based on FAO. 2011. Global food losses and food waste—extent, causes and prevention. Rome: UN
T D R O. In.Briar Lipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite And Tim Searchinger (2013)
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6.2 Ug1UVD9 FLW (§19)

" FLW fianudrdudelymanuiuamisetmstaginvuinig
3 AU
. v‘l’ﬂﬁﬂ%mmmmiﬁﬁaéaﬂﬁaaaaﬁgﬁszﬁumaLLazizé’U‘[an
. nsmumamsmmmmsﬁuaamnmwumnumswammﬁmumm

MALAUNY ﬂ'imumas'mlﬂLLauLﬂswnwmwmawaa AGl0
HUILnAluA1U5IA

® LANTENUADANUNLUASIUIEHZE12 DULLBDIIINNS LY
NSNYINTSISUVRN LU U

u swmmamm“wwm?ﬂmmummuummammma“
LAYUINIT (HLPE 2014) Eﬁ‘lJ’J'l FLW mwanivmumamwm&m
YIITZUUDINRIT 3 AU Lﬂi‘l‘s}gﬂﬁ] f9AY LLﬁ“ﬁ\‘lLL’Jﬂﬂi’JﬁJ
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LLUINIINI1Ian FLW

Possible Approaches For Reducing Food Loss and Waste (Not Exhaustive)

Production

Facilitate donation of
unmarketable crops
p. 12-13

Improve availability of
agricultural extension
services

Improve market access

Improve harvesting
techniques

Handling
and Storage

Improve access to
low-cost handling and
storage technologies
(e.g., evaporative
coolers, storage bags,
metal silos, crates)

p. 14-21

Improve ethylene and
microbial management of
food in storage

Introduce low-carbon
refrigeration

Improve infrastructure
(e.g., roads)

Processing
and Packaging

Re-engineer manufacturing
processes

Improve supply.chain
management

Improve packaging to keep
food fresher for longer

Distribution
and Market

Facilitate increased
donation of

unsold goods

p. 12-13

Change food date
labeling practices
p. 22-23

Change in-store
promotions
p. 24-25

Provide guidance on food
storage and preparation
to consumers

Improve inventory systems

Consumption

Facilitate increased
donation of unsold
goods from restaurants
and caterers

p. 12-13

Conduct consumer
education campaigns
p.24-25

Reduce portion sizes
p. 26-27

Ensure home economics
taught in schools, col-
leges and communities

Source: Brian Lipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite And Tim Searchinger (2013)
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6.3 Q’]‘IJ?J;\]JEJLLﬂ%‘ﬁ'&ﬁf\]’]'ﬁﬂjﬁyaﬁﬂ’ﬁﬂﬁmﬂm
A5 FLW Ylguienisan FLW

" $UITUHATUNAMUININEIANTAINIT LAfdBU FLW Live
nantluulsunsuazannsnisuideninnuduamis
9INNT LIURUINVU SUFIARY LYY

® U.Koester.2014 “Food .kossiand Waste as Economic
and Policy Problem.”

® R.Teuber and J.D. Jensen. 2016” Food Loss and Food
Waste:”

® M.M. Rutten,,2013. “Whate economic theory tells us
about thedmpacts of ducing FLW....”
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6.3 U933130] UazeuIeTasUsElevinazaunuvaIuleuIenIsagFLW (sa)

v

" gp7913ald1AYUNUIZNS

* gy FLW M1 lidszunain1sydsunee FLW mmu‘lﬂ NSIEDINNS
warweg1elily wazlinastudly LW 14 Siinenwisansendng
AU VUES mammuamﬂuwmaamaqﬁumw

* Jerunerhidiusanauinguszasdganuuleuiy e 3 U8 la

* {gnu FLW AR FLWugrnisadiuusinalalaeladdgula
Uszihu “dunu” wazuselgailunisan FLW

e fgy FLW liiwinnenaaisAne Useansnineaeanislansneans
LW'i%mmsma&ﬂuLma %umawuawiqaieziaﬂmuﬁmﬁﬁuwuL‘i’?\imLam
mm'sl,l,ﬂﬁiﬂmswm N15UINITAN9)....NTALLABYAAIVBIUINS
Tusiaely m’Lmswan‘lm‘lmwnwaw FLW muuﬂﬁuawsmwmaﬂﬂ
wazdsduing (economic sustainability)
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6.3 U9733130] wazuIdeiTaslselevinazaunuuasuleutenisan LW (sa)

* msan FLW Tladundnusziudndiinlvesslausslsud iwae
Joyvanuialvglulssmasinau fa Jauvingatinade

* n15an FLW 213k AAnAMu898ua1unIs Y
NINYINTSISUBIA LU N1SNANRUATILIYSS NG waztAuldly

aaaaUununsindluunegg aialiana uazlilagsrendny
ENau"lumﬂ%mwmnssiswmmaa‘lﬁan

°* FLW uJuGaaaé’wﬁ’mjaumgﬂmﬁmmmﬁ'una‘lnmav‘iwmmq
STUUIINITNADANTI R TUIIGINNIZUIANN1SUTZLAU
cost-benefit 411UFEARAIAMUANAT

* gy FLW LLansingou LLé"aLwi'ij“uaa'jﬂLfJu “Loss” #39
“Waste” 4358 ﬂﬂ&?ﬂﬂﬂi”ﬁﬁﬂ‘d@x‘iﬂ’li’)ﬁ]EJ‘ViiE]‘SU‘UﬂU’J’]ﬁJ“UEJﬁJa
el 950 Sausssufidnaiy fegieasiuentiusl S
Wi FLW:%3@ by-products

? 18 8™ 18
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6.3 U933130] WazeUIeTasUsElevnazauuvaIulaugnIsagFLW (sa)

* D WNATIHANITATLIN FLW vaan1sHAReMIsTLRLlL
LAUNSN UANAINAUNTT 6 W A9 ¢ FLW 2g58n3ad 1.1-6.3 wau
AU

= Frtiulwdeusuna FLW Auniige fe vunild danalsd ualuwdyad
FLW gegin Ao iiladnd awnsan, usian

= 59830 “nsiinde” unafide Lisududesnalfiintym
daandaunniige vusidnaaliiindeivsunuunign ualundus
soduandoudeionnda igdaildinuaslulanauanndign

¢ msAnwszaulanBes AW Sanudrdnlunisadrenanunszvdn
vasuywelan udpaaNaseninddoudneddes uazdl
anunsalidoyaiisswaiiaziunesnuuuulovieiivunzay (s
Aagsluglanda 6.4)
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6.3 U933130d wazuIdeiTeslsslevduazaunuvasulauienisan ELW (sa)

¢ ﬁauummmwmwuﬁmsuu wazn FLW Iﬂ&]ﬂ’]LLUﬂW’IﬁJ
’iﬂﬂﬂiuﬁﬁﬂ (Uﬁuﬂ‘l/lﬁﬂ’]‘l/\lﬂﬂiol‘li%ﬁWEJ’]ﬂﬁ ﬂ’J’]ﬁJENEJ‘L!ﬂ’]‘L!
ﬂ\‘iLL’JﬂaE’J&I YER) L‘W@Jaﬂ‘WQGlﬂiﬁﬁJﬂ’ﬁUiIﬂﬂ‘VlﬂBi‘ViLﬂﬂE]’]‘iﬂ’]iLu’]LﬁEJ

waldduuselevidanuiinglne)

o wueiidslifiiinsfivanzanlunis “uiRasiuves3unm FLW 7
inavInFuAIatavsila naaavizelgadniu”

" A15UNAT FLW Ya9tiladnd nuEEW vaenalyd luulazldla

= N15U2N FLW fifinludunaun e vesiildarms ddgviwssai
@enne wazasideluiastunauvesaela wanseiuy

Y] 1

* Y1991AAD B1NBINITIAIY )35 LUNITANEIIRY NIUIUNUINY
Tayaacls uavarliRadngussasavaculauny

¢ \‘i’]‘l«!’JQEJ‘VIﬁ’]ﬂﬁU AD mswaaﬂwmm'}m'ﬁaﬂ FLW ¥adusiazdunn/
Lmamumaumiwam m‘lmaawammmmﬁmaﬂﬂ AUIZANSAINLA
191 LLauQuLﬂﬂGIUVI‘LIL‘VI’ﬂﬂ
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6.4U9AALIUITRY gnsAanin1slasiudlinin FIWV

* FLW Lﬂﬂﬂ’]ﬂﬁ’]L%ﬁ‘lﬂﬁ’]ﬂUﬁuﬂ’ﬁ (drlvers) LLaummmmmuu
ﬁJﬂﬁ]uﬁJﬂ’J'lﬁJLﬂEl’J“ll’é]QsUQﬂULLauﬂu GN‘L!‘L!LLU’J‘VI’Nﬂ’]'iaﬂ FLW 394
ALANLNYIUUINIUAYD AIDEI9LYL

= g IN AT UAUARNAN VDL FLWAR LULINIATNITUN TN
nuvineslslala

= Drivers UN998198NanNsENuad FLW TunatguunauniIsNan tau
iauauwuﬂm mmmumummmnumaammi (aesthetic
standards) m'il,maﬂu,ezmmuuafmnﬂwaﬂmnmaﬂ

= lusziuadiFat@esUssmananniiinowsundeunian
Jaed1AgycPa 1N¥eN15aAN15815 (N5911AF7 N15FBLATNIT
dan1saamnsthugieu) Wuladudrdgiian
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6.49pAnMUEY gnsAansnisUasiulliia FLW (s0)

N153AN15%19l9UNIU uag cold chain WUUYIRINITURE
INANAANSANAINEALUNITAN FLW (§1m5UUssmanmuILan)
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Lsmmﬂm u,auwn/wa”lumuiwm‘lumwmmﬂ auuuﬂiumu
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J290udallulssenanuasegA1ansNUTEIuNanIsNUYas
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WIUTA INAUFUBLAZINATNNTan FLW
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