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Abstract

Sustainable and healthy diet is a challenge in recent world. Despite the global depletion of water resources, Korea has no system
for controlling its water footprint. This study established the water footprint tables of Korean food using the Water Footprint Network
databases, and applied them into two meal plans for 19~64 year-old adults recommended in the Dietary Reference Intakes for Koreans
2020. Nut, oil, and meat’s water footprints were higher and those of fruit and vegetable were lower. Sesame oil had the highest

water footprint of 21,793 L/kg and pineapple had the lowest domestic water footprint of 102 L/kg. Water footprint of one serving
size of beef was 925 L, that of chicken was 260 L, and those of soybean were 43 L in global and 81 L in domestic. The water
footprint of the recommended 2,400 kcal meal plan was 2,882 L, and that of 1,900 kcal meal plan was 1,915 L. The water resources

can be saved by choosing food with lower water footprint. The results of this study can be used in the further researches for more

sustainable and healthier Korean diet.
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Bk} (water footprint S ErAEIA}E 9 AReE Al
oA A FA S EA O Q17 7 Pl A= FFE YEE
U= A= AREA P A&7HsHS w0171 9
gk 7] M-S AFsh= ZHdelthKim & Kim 2016).
Allan T(1999)= RI7to] AMESH= E9 & UE= A RE
7HdS(virtual water)ES A|9F5}% 1L, Chapagain & Hoekstra
(20042 o}710] ATALC 2N 9| B A ko] P
gt oju)E Tob BUAT Ao shefshaich. BUA
22 ‘shbo] AFolLt Hulx A o] ol §HL B AFE
FOEA, AlFo|H AH|AE BAbst= o 2o &S
ARG AL 4L, 76, AR, H719] ZF Aol A T
B AlEelY A AE ABAsh= d a3t TS AR

2 $HISE g o2 A 9l%] i th(Hoekstra & Chapagain 2008).

BUAET A BRI, B4 BUAEoR
A e vle} o] shHoY NS §
AE7] Aol 52tE Aol ALBEIE ool T, HM BukA
H4A sHA0] A sl i Bolu} N54g ALES
ofolth. 54 BUALL AFE A4 TFA BAT &
A2g Hks7] 9Ia B4 FolthRoh 5 2012). o] Fo
A B8 AR 22 5ol DAESR AHEH L, A
U Ao AAE & Y $ALS AR FS ol

o
T
S
T

Z(Lee 5 2016) A FEA=0] 2 AH|HEL XA =
123} Bl Uk

HE0) A5 kst ol S0kt 2] I =
Hol ALY gutt YrHOo R grt A¥ g o=
£°] 200 mL F&= S0 YA, AuE Ailst= o Basdt
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E9] Q] BRI 18,925 L/kgo]E 2 (Mekonnen & Hoekstra
2011) 95 7 g& RSt 132 LY HE47F AR ET A
o] &= &% A & EHri= AYE BAketa 4535t
= dl AREE HRES9] o] AFs] Bl ol & AH|F
= A4k A2 ol 91 29 IOl ot dF AHEF
o] EgA}p=olrt.

Ko JK(2009)y= EUA= 70 @F2 vA= Hle=
=4 AaH|F AH|ES S99 GDP7L Ad5std
A ARG A &7 AHZE S7FSIAE S U S50 28
g i dol S7IeIAAL ol A= A 7Hd 99
712 UEEtHDalin 5 2012). 7H3 £92 $4=9] 4]
F2H8 4 (food securityyS HAASHHA &0 & FAHE
Z A 3Ih(Yang 5 2006). S 47} HepEoA HE 9l A}
& i FE 9 Agthes A & Y7 A A9
AlALREEL. A8 HAgo] A&7kssted A AlAR R
EUA o] W2 AEE AYste= ko] T Qs

Seuet =119 AT ofF Hat EUA=-2 3230 Lojit
AL LRI S Bk BEA=-2 3,405 Lo|th(Hoekstra
& Chapagain 2008). Ridoutt 5(2021a)°] T F=RAZTRAL
(Australian Health Survey 2011-2012)0]| A4 24A]7F S]AAH O 2
ZARE 33 4491 934178 9] AALS A sto] Akt A}
o SHE B 432.6 LYt kLSl 67758 AR AT
oAM= A=l FA ElAb=o] UG 51 737 Lo|H =
A EA=ro] 2,531 Lefal SFlth(Harris 5 2017). Q1O A]
o]/ d1} Q12 oA an|FFo] A7] wjo] EA=o]l W
AUt AF= =4 AES A HFlsH] ol A=
o] Wol=t ol= 584 AlEZ A4bst= © 83 ALRY
A0 FEA AEY A= 29tE7| diZeltt

T
=
=
=

.

971 L& &°ol5 Zol2tal A&ttt

S TR ANAYo] BAFeTE A b5
ST Aokl BT B8Y AT50| SEAL,
QJoFEol @A A|47H5t Q1R A] AJS(EatLancet diety© A
20l A& AAET} 17-48% HF & EdlAlato] wgith
(Vanham & 2021). A58 AAHE 2Y w7150 2483
e 2H Ad(New Nordic Diet)2] EHA=-2 AT o5
3,528 LY th(Cambeses-Franco 5 2021a). A&t<SlE, 11
A, TAFARL A7) Ach(Paleo diet)2] ZUA=-E SHF
3,499 Lo| AFsl AAR FRGHAAF AAL AH QL A
ZAH T =QFCH(Cambeses-Franco 5 2021b). AE2EE &
2122 H| 3 Ridoutt 5(2021b)2 wlo] Exlz}=to] &l
9] 8odfizt= AHRE 175k A&7Hst Aol A8

el

N

SR A|QF5} A1, Cambeses-Franco 5(2021b)S 8-F8 o}

Yt Bt ARRE EUAT] 4o 7]ofgittal
5}ATh. Sokolow 52019y A&/ A& FollA x4 1A
2 FYEUETL EoHA EWA o] Yo O34 IF
derh 7R =1 28Rl 7P B2 AlE2 AlgA|Eta
skt

o|e} Zro] & UtolA= BRI TS| A4
9] A&7t LA 7HAE Aol 45t A+ &
Yx|o] grot gl AALY] BRI tiet A= BA
2t Kim 5(2013a)0] '4A= Hlolg & &-8-5to] A%
7% 15ehn FAATe] SRS Ao wet 174~
2,841 LYtk AlEgie] yehd Syt 719 dlg
ShE Hat A2 19851 0f 936 LA 20100l 1,285
L7HA] AAt S7 st tH(Lee 5 2015a). Lee 51201522 %
w2t o] 22 IRk Ad3sh] st 417 Al I&
£ Agst= A 22 AE 4] 5] et =24 AL
|2 Y & Aoty sileh 18y o #3Fwl
ALY A A&7 = "ASHe] ofo 29 AlE A
WeEE AAsH] gt A4t FS5sth

S uEtol| A AAtEl= A9 SR Yoo 5(2009)
o] 1991d7E] 2007A7HA] A= FA 9t 71/ FARS 245k
I, 557 AR AbF 4dR7, $AF 5 § 40 JEY
7Hdrde APgstith 11 9ok Ay 179 AT
AHgstee ATEo] Y= AT(Shin SM 2010; Kim 5
2013c; Yoo 5 2014a; Yoo 5 2014b; Oh 5 2017) H}3=(Son
= 2013)9} AFTHOD 5 2013), 7}&(Lee 5 2015b), $--8-(Park
T 2014 ELATE APFStelth. 18y S5t Al
o|1 teFAdo] &St B8R W AE st
= °]8Zo] AUth(Park 5 2019). FHj4to] opd 9] A&
Aot ABAREA AF9 AAA &A= oldst=
AL sty T8y oA S8R A7 2ot
AotA EAE &85t FgE ol RA&7hset A
o] Wk AAISH] e AFIYT A= AY FPEHA X
L, o]t AFE T 7| RARE BEIL gtk

ojZet 7| xAtm e} Aol RELZ SR = R FA 9
BAAE 7HAST. AFo)A IF7 &S] flste] 247
A& £o0]2 AFBH7|2 A5 RFolof gttt e =
ARl Sa7F =0 Slrh. 20159 AfeH whe|For
(Paris Agreement)> 2] F&E S 7HR]= FAHOEA 2
ZHog HEEI gt} olo wat A Ut A=
AHRAE 1S A=t A= JE@HEFEIAl A
2020-180%), "o 2jo]-& T3k o] LABH o |JA] &
HBE5a FAI A=7F A= Qo T8y S8R0
oA B A7t glal A A filo] BEs5ith S0
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AE et Q1ZA & (WaterMark) 7} A& 1 9o &
PN L & 201% 2 ARALE RS EABHE o]y
A2l A% (Energy Label)7} &G = 11 Qlth(Park 5 2014).
oA = EdA=ol et AFSlA S Eolal 2Rt
= I A= E vpAgf o gt

hclo] AE AHE QIS EA=S S5t H AE
AFERARE S0t 9 AAl A3 FE ol-&stofof she, 2]
F a9 =2 A5 H 18] d3FE HE5h=
A o] B3I Kim S 2013b; Kim S 2015). 221} <2020
SH=2Ql JFA HF7|E &8 (Ministry of Health and Welfare
& The Korean Nutrition Society 2021)°9] HAAI¢HS &85t
ohe QHos FYHQ TR AN BUARG 24
T 4 92 oItk Ea AATHAY] BT fEAE

Sk
WA ARE YR S5 5 AUs AE= Adst
WAl o HX= FFE 1HT 5 YA Aot &
Aol A= AAREERMY] AETE HHAEY 44 bl
o[E|& AAIStAL, o]F E-&oto] AFATRY] EIA =SS F
A5kl ol & Esto] AARE AgY 1 A =S E0]1L
AF9] 4= A&7HsoHA sk AlE A" HdE 2A5t
2t sk
SIS W W
1. A9 SYXI= Xtz
E Ao AE EYUAZY E YT (Water Footprint Network

2008)°1 4 AlEst= 199655 2005@7HA] A4t 2=
I 1 AEe A= A= (Mekonnen & Hoekstra 2011)2}
ZAMEY 1 AE9 E9A= A= (Mekonnen & Hoekstra
2012)5 &85kt B2ET 11 AFS G AR, A4,

<, B, FE, AL g9ElL AR 5 R 9 A
05 - - A, AFAY 157 HEE Widol 74
AF =4 - A - S FASo] 7P AR Aol ot
2} FEsto] A HolE ol A7t AFEH AT SAET
I AES BT ARe S99 Aa, HA, 4, T, A
A, &, 949 ol HEE NE 59 =4 - A - o1
Ao vyl iAo wet 55, Ak, £e g
TESto] AAE AT & AtolA= s&ET AR o
Rl A Bt A= A g 2EA =SS AR5
R, SAEET 1 AIFY] A SolA it 7k
A& Folgt Bt gh(weighted average)®] thetyl=o] &4t
= AAEE 9= ARSSHIATH

2. AlAFTAIOlO| AlETY [HEAIES] SR
AR AETE YEAE] SUATE 2020 T

ApAee] o] Bt o 71

=91 JFA HF7|E E-&(Ministry of Health and Welfare &
The Korean Nutrition Society 2021)°]] AA|H HE A&9] &
A5 245 AL 5FL oL F=01 X o] B o] Aof A
SHA] 9= AlEE AT TR HEAE 345 SolA
F 105, 97 15, 95 15, NY9F 15, 2A4R 23, 718
40 E F 1955 VAL, o] FolA I BT
175S A6t 7] - BA -2 - TF H7HAE 52T
FoIA o FE AL, &7 45, UF 15, TF 75, A
7 6502 FESH] F 18F9] AES £A5HAL, =
EUATE SF7 48, dF 15, TF 55, A05F 352 24
SHTh Qo trAF 558 SolA S84 AA=7 Ql=
27 HAFE Aot P4F 175 EAI5HAL 0]
FolA =l AT 1552 245K 7 A
F 1659 94 =Z B4 11 FolA 259 =W &
=S B4 7 - FAERFE &7 150 fAE
352 2SI 4] - G AR 95 G5 152E
Tk £, Y 292 GRE AQst L &
AF 65= BT 294 Amrt ESAT AE2
2 7HA] A StHE FolA AASHIH dlE =
teEm o) 52 e W o, s ek ke
Fhe B Bu BUATOR AT SHEA o
o A

=]

gte] 67HA] AEA-E I, &5, ¢, T, A8 A
+ 5, FRY 107HR] A E
g AEFste] A 13 £33 294 ¢ AE+d
o E9A= AR AAEdE A= =4 - 4
- S Bl W RS BASHIH Y EEA
A - QA Bl A EllRp= 0] tegto] ol WEg-S FAISH
A At

AlZHR 13] B (serving size)Tt T F(unityE A A5}
A 7Ed9Ya @ Bl ad ¢ =S SHAl, 13
T AABH EdA=T S 28RS &4
e T AR F7HEY 12.5% A0 & 7Hgsto
S 200 mLo] Z3E HE7HEE] EUATS A4lsto]
AASFAT 715 A1E FolA 2FE, A, A A=
2712 BA519E 228 18] S 7 g(Rural Development
Administration 2013), 2} 18] 2% 2 g0 2 A4tstial 73]
= 9579 EA=S &85to] dang s 15E e
o 83 7 ¢S 13] EFoE AAkstith
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o ALGE 7HES0] R B EStoF k. Kim H(2013%)
o AR BT Yok P40 Ft xelsto]
A3E SA0] ZFE HP5] F viste] Alpre] B
2o AN HE AB0] BHE B FUE PS5
Foz mstFoL el ot AFHE FBe| ¢
o o B FY MOt AGE, AESY FE it
B2 Foto] AFo] T 1E5] ol vlstel FAY 5
HEE At} o2 Zekste] £ ApolHE Auo]
S % 5 BUARS P AOR AT
g atet

2020 3291 JUA A3 7]F -8 (Ministry of Health and
Welfare & The Korean Nutrition Society 2021)-2 Z} AJofj5£7]
92 APANNES $8T ADTALE AN 2
QAL o] Zo)A] 19-64] W4 THATH2400 keal, BEFR)
T} 19~644] 934 BGAITH(1,900 keal, BEF)S B45193T}.
2,400 kealE 5ok WA 57 43), 37] - YAl -
Z -5 58, AT 93], HLF 3%, i - FAEF 19,
A - G 63] wFE At dFA ol AAEA e
A - i 63 BFZ 542 ¥l wEt VS o
e HE0AT 1,900 keals g5k ARAE2 7

3%], 7] - A - GFHF - FF 494 QA= 83], HY=E 23],
S AT 18], 74 - G 48] 252 AT A
< 735k =419 Zﬂ‘*‘ﬂ"ﬂ S AR 43 23S i
]

PR BUASE Y iR e A8
Agay Bepoz Astehi 247 |
WA oR T T oIF B tele] 5% B

AT 512 Bl ZolA] =M - HAY - =
o £ BASHTE ol BUAR 427 ¢
o EAEA e BUARE A Hgaroc) B

A e AARolA] AB T AE oA o}%ﬂ 33
AR, 45 SRR e A4, R} EIRE 4
A e P AU P, A1 S9e o

o pe) BUAEE qasSt ‘SHEA e T
i FUAF A} GOB2 ) FIARS ALY )
HEA e Aa BUARE oAl Aesielct AAE
o Wl i 7o BAR H4ste] RS, )

Ip=o] Gl F4-2 Haps Yoz AAste] 2859
o}, ol AgolA] ojusel NEF, WA, EEARS
AL nE Ao EMRLS BASIY I, AAHS9] oF

3 Fdo] e A Aol

0 ot 30
e ot mlo

=

2331

4. Xt=2A2|
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Eﬁi‘
nd
o]
of
OO
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Sk HloJEH|o|AE YA AARE ARG of7]of|A 4]
EF0d HHA R 29T JAR5E FE0I 7 AEL

H BRI B4, A, HES 5 7IEsATE AAtst
3 ARAIAY] Al EAE SRR oA, WEES AASE
t}. X522 SPSS statistics ZE 1 (ver 22.0; IBM Corp.,

Armonk, NY, USA)S AR5t
2o o na
1. AEZY SUR=
AE2E IR B, &7, . 7 A0 e
o o

5 L7, - HAEF A7
B AF-Esto] AlAE %‘%ﬁﬁlﬁ U EdA=E v
sto] A|AJstAtHFig. 1). AABH Y= A0+, 74
55«02 EUAo] %—E&’ki a7t A7 =
Aol 71 Wtk =l =S |57, fARF €2
B B, Y47 BAFY Ao Wkth AaFet
A7 E LA =0] 7H 2 A2 Sokolow 5(2019)2]
T ATt ARtk AR AAEHE A2 SW &
A= H e} v 94Tt o= o=} Ay, siHE 1A
o] U EdA= AR gl7] dlie] yehd s Hol
oh. fEuEte] B8Rt A a7t AlgtAoloj A AR HF st
= AFY E¥AES BrsHole BEsty AT AE
A AFeh e 1HT Bart At &7 =4
EUAEL 8171 Lkgl 2 AAETF EUA=ZHT}E =9k,
7&?%%9} TR, oA AuiEA] = TS ALt
Al E70 B0l AAEHE EUAEEY =3t
ol= SEUete] F4MAT w0l AL E &5 Fol A
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Fig. 1. Global and domestic average water footprints of
food groups
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83t W40 R ool ujsict, 2 7V 9k FRAR AR 7t 242} 287 Likg

NEEs AAYE BUAT] A - A - oA B

383 Likg® Skt =W EdAt=to] 71 &2 22 6,067

A MEL S Fig 20] A5 570 EUAFEL 88% Lkl HHWoldal 7P e AL 174 LkeQl ZAATh ¥
7F =4 SRl A=, —;ET‘E BArte o Wk AkE 8270 Sigels & 90 oo AAEE BUREL 217 LY
£ AT o SlEgs ARSS] miEoltt. AaFet R I = FEASZ 121 LA Syt e 4FHT il &
=4 A= NEE2 44 69%9} 64%01 A 89% FAIF  TAFO] U EE AHD HEG Aol A2 {0l
o} 88%21 S-7of H|sto] HHH o2 =AE AFERo] A% A HA BukziZo] 714 =0 o] AL W Auje u
o AaFe oM SUAE MEE0] 2%2 e AETE 8Tt AREEY] diZel2tal SHiThLee 5 2016).
o EoAM, AAFE AE O Aoz EF 29l A
sitt= As & 5 AATHRoh 2012). 2) I7| - MM - g2 2Ro| UK
7] - AA -G - T2 g EAE 52204 Edxlo]

2. AEEY HEAFS SIS gle o7E

]9’10}—1——7- "‘C’)F%‘ 4E, ]E_]'%‘ I&, 357 75

5, A3

F 6359 EUA=-Z Table 20| AASHA. 7Ha7'2F &

AL

1) RO BWR=
TR EAE MEOIA BUAT AR gk 2R G 179 AR
W95, BRE AYSD A ¥ 5 185 JEAEY L 1719 4] 6 Ate] =k &

EUA=S X6t 1952 EAI510]
Aottt AlAIEw S8R =2 2ol 5,053 Lkg
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Fig. 2. Global green, blue and grey water footprints’ proportions of food
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Table 1. Water footprint of grain and its product (300 kcal/unit) in Korean food guide
Food items gWE? AWE? ss¥  Unit gV\Ql; dwsl):
Total Green Blue Grey Total Green Blue Grey /ss /ss
Red bean 5053 3,945 125 983 2,841 2,841 ND” ND 90 1 455 256
78.1% 2.5%  19.5% 100.0%
Millet 4,478 4,306 57 115 5,718 2,969 ND 2,748 90 1 403 515
96.2% 1.3% 2.6% 51.9% 48.1%
Buckwheat 3,142 2,769 144 229 6,067 3,183 5 2,880 90 1 283 546
88.1% 4.6% 7.3% 52.5% 0.1%  47.5%
Sorghum 3,048 2,857 103 87 5,612 3,419 ND 2,193 90 1 274 505
93.7% 3.4% 2.9% 60.9% 39.1%
Rice 2,414 1,653 492 269 1,341 1,028 168 146 90 1 217 121
68.5%  204% 11.1% 76.7% 13%  10.9%
Rice (brown) 2,172 1,488 443 242 1,207 925 151 131 90 1 196 109
68.5% 204% 11.1% 76.6% 13%  10.9%
Pasta 1,849 1,292 347 210 1,409 1,409 ND ND 90 1 166 127
69.9% 18.8% 11.4% 100.0%
Oat 1,788 1,479 181 128 ND ND ND ND 90 1 161 ND
82.7%  10.1% 7.2%
Mixed grain 1,660 1,598 33 28 ND ND ND ND 90 1 149 ND
96.3% 2.0% 1.7%
Bread 1,608 1,124 301 183 1,225 1,225 ND ND 35 1 56 43
69.9%  188%  11.4% 100.0%
Barley 1,423 1,213 79 131 767 536 ND 231 90 1 128 69
85.2% 5.6% 9.2% 69.9% 30.1%
Cereal 4,048 3,902 136 10 5,716 2,999 4 2,713 30 0.3 121 171
96.4% 3.4% 0.2% 52.5% 0.1%  47.5%
Chestnut 2,750 2,432 174 144 4,048 3,986 63 ND 60 03 165 243
88.4% 6.3% 5.2% 98.5% 1.6%
Flour 1,849 1,292 347 210 1,409 1,409 ND ND 30 0.3 55 42
69.9%  188%  11.4% 100.0%
Corn starch 1,671 1,295 111 265 1,769 1,769 ND ND 30 03 50 53
77.5% 6.6%  15.9% 100.0%
Potato starch 1,512 1,005 173 333 914 686 74 154 30 03 45 27
66.5%  11.4%  22.0% 75.1% 8.1% 16.8%
Corn 1,222 947 81 194 1,294 1,294 ND ND 70 03 86 91
77.5% 6.6% 16% 100.0%
Sweet potato 383 324 5 53 233 218 0 15 70 03 27 16
84.6% 1.3% 14% 93.6% 0.0% 6.4%
Potato 287 191 33 63 174 130 14 29 140 03 40 24
66.6%  11.5% 22% 74.7% 8.0%  16.7%
Average water footprint per 1 unit - 1 234 266

! Global water footprints (L/kg) and their proportions (%)

2 Domestic water footprints (L/kg) and their proportions (%)

9 1 serving size from Korean food guide

9 Global water footprint (L) per serving size

% Domestic water footprint (L) per serving size
% No data is available from World Footprint Network.
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Table 2. Water footprint of meat, fish, egg & bean (200 kcal) in Korean food guide
. gWF" dWF” , . gWF  dWF
Food items Total Green Blue Grey Total Green Blue Grey ss”  Unit fss? /ss”
Meat
Beef 15415 14,414 550 451 17,032 16,376 300 355 60 1 925 1,022
93.9% 3.6% 2.9% 96.1% 1.8% 2.1%
Hamé&cut 6,457 5,287 500 670 6,656 5317 628 712 30 1 194 200
81.9% 7.7% 10.4% 79.9% 9.4% 10.7%
Pork 4,361 3,582 325 454 4,496 3,603 411 482 60 1 262 270
82.1% 7.5% 10.4% 80.1% 9.1% 10.7%
Poultry 4,325 3,545 313 467 4,499 3,633 278 589 60 1 260 270
82.0% 7.2% 10.8% 80.8% 6.2% 12.9%
Average water footprint per 1 unit of meat and its product - 1 410 440
Fish and seafood’s data are not available.
Egg
Egg 3,265 2,592 244 429 3,367 2,726 206 435 60 1 196 202
79.4% 7.5% 13.1% 81.0% 6.1% 12.9%
Bean
Lentil 5,874 4,324 489 1,060 ND? ND ND ND 20 1 117 ND
73.6% 8.3% 18.0%
Kidney bean 5,053 3,945 125 983 2,841 2,841 ND ND 20 1 101 57
78.1% 2.5% 19.5% 100.0%
Soymilk” 3,763 3,574 123 65 7,065 6,999 65 ND 200 1 94 177
95.0% 3.3% 1.7% 99.1% 0.9%
Mung bean 3,118 2,217 250 650 6,619 3,153 ND 3,465 20 1 62 132
71.1% 8.0%  20.8% 47.6% 52.3%
Soy bean 2,145 2,037 70 37 4,027 3,990 37 ND 20 1 43 81
95.0% 3.3% 1.7% 99.1% 0.9%
Pea 595 382 63 150 ND ND ND ND 20 1 12 ND
64.2% 10.6%  25.2%
Tofu 572 543 19 10 1,074 1,064 10 ND 80 1 46 86
94.9% 3.3% 1.7% 99.1% 0.9%
Average water footprint per 1 unit of bean and its product - 1 84 122
Nut
Almond 16,095 9,264 3,816 3,015 ND ND ND ND 10 03 161 ND
57.6%  23.7% 18.7%
Cashew nut 14218 12,853 921 444 ND ND ND ND 10 03 142 ND
90.4% 6.5% 3.1%
Walnut 9,280 5,293 2,451 1,536 7,899 7,777 122 ND 10 03 93 79
57.0%  26.4% 16.6% 98.5% 1.5%
Sunflower seed 3,366 3,017 148 201 ND ND ND ND 10 03 34 ND
89.6% 4.4% 6.0%
Ground nut 2,782 2,469 150 163 2,607 2,607 ND ND 10 03 28 26
88.7% 5.4% 5.9% 100.0%
Nuts nes® 10,425 8,379 1,156 891 3,691 3,634 57 ND 10 03 104 37
80.4% 11.1% 8.5% 98.5% 1.5%
Average water footprint per 1 unit of nut - 1 312 158

" Global water footprints (L/kg) and their proportions (%)
? Domestic water footprints (L/kg) and their proportions (%)
1 serving size from Korean food guide

9 Global water footprint (L) per serving size

% Domestic water footprint (L) per serving size

9 No data is available from World Footprint Network.

7 Soymilk ingredient water foot print data was used instead of soymilk at a dilution of 12.5%.

1t indicates ‘not elsewhere specified.’
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Table 3. Water footprint of vegetable (15 kcal/unit) in Korean food guide
1) 2)
Food items sWE WE ss”  Unit gW41): de
Total  Green  Blue Grey Total  Green  Blue Grey /ss /ss
Ginger 1,657 1,525 40 92 2401 2345 57 NDY 10 1 17 24
92.0% 2.4% 5.6% 97.7% 2.4%
Green garlic” 589 337 81 170 648 456 54 138 70 1 41 45
572% 13.8%  28.9% 70.4% 83% 21.3%
Pepper 379 240 42 97 1,294 960 18 316 70 1 27 91
633% 11.1% 25.6% 74.2% 1.4%  24.4%
Egg-plant 362 234 33 95 362 268 2 92 70 1 25 25
64.6% 9.1%  262% 74.0% 0.6%  25.4%
Cucumber 353 206 42 105 100 74 0 26 70 1 25 7
584% 11.9%  29.7% 74.0% 0.0%  26.0%
Pumpkin 336 228 24 84 170 120 0 50 70 1 24 12
67.9% 7.1%  25.0% 70.6% 0.0%  29.4%
Spinach 292 118 14 160 251 152 4 96 70 1 20 18
40.4% 48%  54.8% 60.6% 1.6%  38.2%
Broccoli 285 139 21 75 ND ND ND ND 70 1 20 ND
66.3% 74%  26.3%
Cabbage 280 181 26 73 116 88 2 26 70 1 20 8
64.6% 9.3%  26.1% 75.9% 1.7%  22.4%
Onion 272 176 44 51 263 196 8 58 70 1 19 18
64.9% 164% 18.8% 72.2% 29%  21.4%
Lettuce 237 133 28 77 227 164 4 59 70 1 17 16
56.1% 11.8%  32.5% 72% 1.8%  26.0%
Head lettuce 237 133 28 77 227 164 4 59 70 1 17 16
56.1% 11.8%  32.5% 72% 1.8%  26.0%
Tomato 214 108 63 43 114 86 2 25 70 1 15 8
505% 29.4%  20.1% 75% 1.8%  21.9%
Carrot 195 106 28 61 140 85 10 46 70 1 14 10
544% 144%  31.3% 60.7% 71%  32.9%
Celery 195 106 28 61 140 85 10 46 70 1 14 10
544% 144% 31.3% 60.7% 7.1%  32.9%
Vegetables nes” 338 205 33 101 196 144 4 48 70 1 24 14
60.7% 9.8%  29.9% 73.5% 2.0%  24.5%
Roots & Tubers nes 385 348 15 22 ND ND ND ND 70 1 27 ND
90.4% 3.9% 5.7%
Average water footprint per 1 unit - 1 21 21

Seaweed’s data are not available.

Mushroom’s data are not available.

" Global water footprints (L/kg) and their proportions (%)
? Domestic water footprints (L/kg) and their proportions (%)
3 1 serving size from Korean food guide

9 Global water footprint (L) per serving size

% Domestic water footprint (L) per serving size
9 No data is available from World Footprint Network.
"1 serving size of garlic is 10 g

® Tt indicates ‘not elsewhere specified.’
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Table 4. Water footprint of fruit (50 kcal/unit) in Korean food guide

1 2,
Food items W W ss”  Unit g“ftl): dwslj
Total Green Blue Grey Total Green Blue Grey /ss Iss
Date 2,277 930 1,250 98 ND” ND ND ND 15 1 34 ND
40.8%  54.9% 4.3%
Plum 2,180 1,570 188 422 796 761 4 30 100 1 218 80
72.0% 8.6%  193% 95.7% 0.5% 3.8%
Pear 922 645 94 183 639 611 3 24 100 1 92 64
69.9% 10.2% 19.8% 95.7% 0.5% 3.8%
Peach 910 583 188 139 678 648 2 27 100 1 91 63
64.0%  20.7%  153% 95.6% 0.3% 4.0%
Blueberry 845 341 334 170 ND ND ND ND 100 1 8 ND
404%  39.5%  20.1%
Apple 822 561 133 127 601 575 3 23 100 1 32 60
683%  162%  155% 95.7% 0.5% 3.8%
Banana 790 660 97 33 ND ND ND ND 100 | 79 ND
83.5%  122% 4.2%
Mandarin 748 479 118 152 298 283 1 14 100 1 75 30
64.0% 15.7%  20.3% 94.8% 0.3% 4.8%
Grape 608 425 97 87 362 339 ND 23 100 1 61 36
69.0%  159%  143% 93.7% 6.3%
Orange 560 401 110 49 ND ND ND ND 100 1 56 ND
71.6%  19.6% 8.8%
Kiwi 514 307 168 38 751 701 21 29 100 1 51 75
59.7%  32.8% 7.5% 93.3% 2.8% 3.8%
Strawberry 347 201 109 37 198 163 22 13 150 1 52 30
579%  315%  10.6% 823%  11.0% 6.7%
Pineapple 255 215 9 31 102 93 0 9 100 1 25 10
84.4% 3.5%  12.1% 91.2% 0.1% 8.7%
Watermelon 238 150 25 63 140 128 0 12 150 1 36 21
629%  105%  26.5% 91.6% 0.0% 8.4%
Other melon 221 125 29 67 119 108 0 12 150 1 33 18
56.6%  132%  302% 90.2% 0.0% 9.7%
Fruits nes” 1,512 1,199 201 112 1616 1546 9 61 100 1 151 162
793%  13.3% 7.4% 95.7% 0.5% 3.8%
Average water footprint per unit - 1 76 54

! Global water footprints (L/kg) and their proportions (%)

2 Domestic water footprints (L/kg) and their proportions (%)
9 1 serving size from Korean food guide

9 Global water footprint (L) per serving size

% Domestic water footprint (L) per serving size

% No data is available from World Footprint Network.

7 1t indicates ‘not elsewhere specified.’
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Table 5. Water footprint of milk & dairy product (125 kcal/unit) and oil & sugar (45 kcal/unit) in Korean food guide,
and some selected food

. gWF" dWF? 5 . gWF dWF
Food items Total Green Blue Grey Total Green Blue Grey 5 Unit /ss? /ss”
Milk & dairy product
Icecream 1,903 1,605 164 134 2,081 1,763 130 188 100 1 190 208
84.3% 8.6% 7.0% 84.7% 6.2% 9.0%
Yogurt 1,186 1,003 99 84 1,298 1,102 78 117 100 1 119 130
84.5% 8.4% 7.1% 84.9% 6.0% 9.0%
Milk 1,054 891 88 75 1,153 980 69 104 200 1 211 231
84.5% 8.4% 7.1% 84.9% 6.0% 9.0%
Cheese 5,060 4,264 439 357 5,534 4,687 348 499 20 0.5 101 111
84.3% 8.7% 7.1% 84.7% 6.3% 9.0%
Average water footprint per 1 unit of milk & dairy product - 1 155 170
Oil
Sesame oil 21,793 19,674 1,183 936 14,321 14,321 0 ND® 5 1 109 72
90.3% 5.4% 4.3% 100.0% 0.0%
Olive oil 14,431 11,826 2,388 217 ND ND ND ND 5 1 72 0
81.9%  16.5% 1.5%
Sesamum seed 9,371 8,460 509 403 6,158 6,158 0 ND 5 1 47 31
90.3% 5.4% 4.3% 100.0% 0.0%
Sunflowerseed oil 6,656 5,967 293 397 ND ND ND ND 5 1 33 0
89.6% 4.4% 6.0%
Butter 5,553 4,695 465 393 6,075 5,160 366 549 5 1 28 30
84.5% 8.4% 7.1% 84.9% 6.0% 9.0%
Palm oil 4871 4,691 1 179 ND ND ND ND 5 1 24 0
96.3% 0.0% 3.7%
Soybean oil 4,190 3,980 137 73 7,868 7,795 73 ND 5 1 21 39
95.0% 3.3% 1.7% 99.1% 0.9%
Corn oil 2,524 1,956 168 400 2,672 2,672 ND ND 5 1 13 31
77.5% 6.6%  15.8% 100%
Oil seed nes” 3421 3,230 131 61 6,155 6,144 10 ND 5 1 17 13
94.4% 3.8%  1.82% 99.8% 0.2%
Average water footprint per 1 unit of oil - 1 40 36
Sugar
Sugar 1,782 1,184 487 111 ND ND ND ND 10 1 18 ND
66.4%  27.3% 6.2%
Others
Chocolate® 17,196 16,805 198 193 ND ND ND ND 10 1 172 ND
97.7% 1.2% 1.1%
Tea” 8,856 7,232 896 726 9,983 9,597 386 ND 2 1 18 20
81.7%  10.1% 8.2% 96.1% 3.9%
Coffee'” 18,925 18,153 139 633 ND ND ND ND 7 1 132 ND

95.9% 0.7% 3.3%

! Global water footprints (L/kg) and their proportions (%)

2 Domestic water footprints (L/kg) and their proportions (%)

9 1 serving size from Korean food guide

9 Global water footprint (L) per serving size

% Domestic water footprint (L) per serving size

% No data is available from World Footprint Network.

) 1t indicates ‘not elsewhere specified.’

% 1 serving size from ‘Nutrient composition tables for consumers (RDA 2013)
1 serving size of Tea is assumed 2 g, the amount of commercial tea-bag.
9 1 serving size of Coffee bean is assumed 7 g, the amount required to make 1 shot of espresso.
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Table 6. Water footprint of a recommended meal plan for 19-64 year-old Korean male (2,400 kcal, type B)
Meals and menus Food group Food (serving size) Amount (g) gWF ()" dWF (L)”
Breakfast Steamed rice Grain Rice (1) 90 217 121
Mallow soybean paste soup Acorn jelly (0.1) 70 NDY ND
Roasted croaker Meat, fish, egg & bean  Croaker (1) 60 ND ND
Acorn jelly and soysauce Vegetable Mallow” (0.5) 35 12 7
Green garlic salad Green garlic (0.5) 35 21 23
Cabbage kimchi Cabbage kimchi (1) 40 11 5
Oil & sugar Sesame oil (1) 5 109 72
Subtotal water footprint of breakfast 370 226
Lunch Clam noodle Grain Pasta/flour (1) 90 166 127
Rice balls Rice (0.7) 63 152 84
Potato vegetable pancake Potato (0.2) 93 27 16
Radish kimchi Meat, fish, egg & bean Clam (1) 80 ND ND
Apple Vegetable Carrot (0.4) 28 5 4
Pumpkin (0.4) 28 9 5
Chives” (0.4) 28 9 5
Laver (1) 2 ND ND
Onion (0.5) 35 10 9
Radish kimchi® (1) 40 15 8
Fruit Apple (1) 100 82 60
Oil & sugar Sesame oil (1) 5 109 72
Soybean oil (1) 5 21 39
Subtotal water footprint of lunch 607 430
Dinner ~ Multigrain steamed rice Grain Rice (0.9) 81 196 109
Spicy meat soup Mixed grain7) 0.1) 9 15 7
Egg roll Meat, fish, egg & bean Beef (1) 60 925 1,022
Bellflower root salad Egg () 60 196 202
Cabbage kimchi Vegetable Radish® (0.1) 7 3 1
Bracken” (0.1) 7 2 1
Mung bean sprout” (0.1) 7 2 1
Bellflower root” (1) 70 27 14
Cabbage kimchi (1) 40 11 5
Oil & sugar Sesame oil (2) 10 218 143
Soybean oil (1) 5 21 39
Subtotal water footprint of dinner 1,616 1,544
Snack Pineapple Meat, fish, egg & bean  Soymilk (1) 25 94 177
Kiwi Fruit Pineapple (1) 100 25 10
Soymilk Kiwi (1) 100 51 75
Yugurt Milk & dairy product Yogurt (1) 100 119 130
Total water footprint 2,882 2,592
Proportions in total water footprint Green water footprint 2,385 2,380
(82.8%) (91.8%)
Blue water footprint 279 87
(9.7%) (3.4%)
Grey water footprint 218 125
(7.6%) (4.8%)

Y Food required for the meals and its serving size unit in bracket

2 Global water footprint (L) of the food consumed
3 Domestic water footprint (L) of the food consumed
9 No data is available from ‘World Footprint Network.’

5

6

2

domestic water footprint.
7

8

“Vegetables nes’ data were used instead of its missing water footprint data.
‘Roots & tubers nes’ data were used instead of its missing global water footprint and ‘vegetables nes’ data were used instead of its missing

‘Mixed grain’ data were used instead of its global water footprint and ‘barley’ data were used for its missing domestic water footprint.
‘Roots & tubers nes’ data were used instead of its missing water footprint data.
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Table 7. Water footprint of a recommended meal table for 19-64 year-old female (1,900 kcal, type B)

Meals and menus Food group Food (serving size) Amount (g) gWF (L)" dWF (L)?
Breakfast Steamed rice Grain Rice (1) 90 217 121
Chicken soup Meat, fish, egg & bean  Chicken (1) 60 260 270
Stirfried pork and broccoli Pork (1) 30 131 135
Sea\fveed .stem. nammul Vegetable Green onion (0.5) 35 12 7
Radish kimchi Broceoli? (0.5) 35 10 7
Seaweed stem (0.5) 35 ND” ND
Radish kimchi® (1) 40 15 8
Oil & sugar Soybean oil (1) 5 21 39
Subtotal water footprint of breakfast 666 587
Lunch Mixed noodle with young Grain Pasta/flour (1) 90 166 127
radish Meat, fish, egg & bean Egg (1) 60 196 202
Boiled egg Vegetable Radish® (0.5) 35 13 7
Fried v§g§tables Carrot (0.5) 35 7 5
g;’;f":m Onion (0.5) 35 10 9
g Radish kimchi® (1) 40 15 8
Fruit Orange (1) 100 56 162
Oil & sugar Sesame oil (1) 5 109 72
Soybean oil (1) 5 21 39
Subtotal water footprint of lunch 593 630
Dinner Multigrain steamed rice Grain Rice (0.9) 81 196 109
Cod soup Mixed grain” (0.1) 9 15 7
Braised tofu Meat, fish, egg & bean  Cod (1) 70 ND ND
Mungbeans.prouF namul Tofu (0.5) 40 23 43
Cabbage kimchi Vegetable Radish® (0.5) 35 13 7
Mungbean sprout? (0.5) 35 12 7
Cabbage kimchi (1) 40 11 5
Oil & sugar Sesame oil (1) 5 109 72
Subtotal water footprint of dinner 379 248
Snack Cherry tomato Fruit Tomato (1) 70 15 8
Kiwi Kiwi (1) 100 51 75
Milk Milk & dairy product  Milk (1) 200 211 231
Total water footprint 1,915 1,779
Proportions in total water footprint Green water footprint 1,494 1,589
(78.0%) (89.4%)
Blue water footprint 232 91
(12.1%) (5.1%)
Grey water footprint 189 169
(9.9%) (9.5%)

" Food required for the meals with serving size unit in bracket

2 Global water foot print (L) of the food consumed

) Domestic water foot print (L) of the food consumed

9 “Vegetables nes’ data were used instead of its missing water footprint data.

% No data is available from “World Footprint Network.’

5 ‘Roots & tubers nes’ data were used instead of its missing global water footprint and ‘vegetables nes’ data were used instead of its missing
domestic water footprint.

7 “Mixed grain’ data were used instead of its global water footprint and ‘barley’ data were used for its missing domestic water footprint.
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