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¥ 3. Dietary exposure3} Health outcome (Milner et al., 2015)

Relative

Dietary exposure Health outcome risk (95% ClI) Source

Fruit Coronary heart disease 093 ( 0.89 to 096 )  per 80 gincrease per day  Dauchet et al. (2006)
Stroke 089 ( 0.85 to 093 )  per 80 gincrease per day Dauchet et al. (2005)
Oral cancer (mouth/pharynx/larynx) 072 ( 059 to 0.87 ) per 100 g increase per day  WCRF. (2007)
Oesophagus cancer 056 ( 042 to 074 )  per 100 gincrease per day WCRF. (2007)
Lung cancer 094 ( 09 to 097 ) per 80 gincrease per day WCRF. (2007)
Stomach cancer 0.67 ( 0.59 to 0.76 )  per 100 gincrease per day WCRF. (2007)

Non-starchy Coronary heart disease 089 ( 0.83 to 095 )  per 80 gincrease per day  Dauchet et al. (2006)

vegetables Stroke 097 ( 0.92 to 1.02 )  per 80 gincrease per day Dauchet et al. (2005)
Oral cancer (mouth/pharynx/larynx) 072 ( 0.63 to 082 ) per 50 gincrease per day WCRF. (2007)
Oesophagus cancer 087 ( 0.72 to 1.05 )  per 50 gincrease perday WCRF. (2007)
Stomach cancer 0.7 ( 062 to 079 )  per 100 g increase per day  WCRF. (2007)

Red meat Colorectal cancer 129 ( 104 to 16 )  per 100 gincrease per day = WCRF. (2007)
Type 2 diabetes 119 ( 104 to 137 )  per 100 gincrease per day Panetal. (2011)
Stroke 121 ( 11 to 133 )  per 100 gincrease per day Michaetal. (2010)

Processed meat Colorectal cancer 121 ( 104 to 142 )  per 50 gincrease perday WCRF. (2007)
Type 2 diabetes 151 ( 125 to 183 )  per 100 gincrease per day Panetal. (2011)
Coronary heart disease 137 ( 111 to 168 )  per 50 gincrease per day Michaetal. (2010)
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6. A% AUz 29 NEE T4

B. High C. High D. Low
Baseline A. Low Meat ' \96 etables Vegetables, Vegetables, E. No Meat F. High Meat
9 Low Meat High Meat
) EE(0) 607.5 557 712 773 468.5 689 579
A
= % of
| baseline levels 92% 117% 127% 7% 113% 95%
T} GRS ()] 300 340 300 340 300 340 270
2
=
= % of
| baseline levels 113% 100% 113% 100% 113% 90%
o CE ()] 130 45 145 80 215 0 190
g
i % of 35% 112% 62% 165% 0% 146%
baseline levels 0 0 0 0 0
of| U] X] (Kcal) 2323 2369 2333 2257 2342 2321 2307
& -1 = —
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ot

7} (Nutritional Quality)

C. High D. Low
A. Low Meat B. High Vegetables Vegetables, Vegetables, E. No Meat F. High Meat
Low Meat High Meat
Energy (kcal/day) 2368.94 2332.84 2256.66 2342.26 2320.66 2306.93
Carbohydrate (% energy) 66.2% 62.4% 65.6% 57.8% 68.6% 68.4%
Protein (% energy) 15.1% 17.7% 14.8% 23.2% 15.9% 17.0%
Total fat (% energy) 18.7% 19.9% 19.6% 19.0% 15.5% 14.6%
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3.2 3HFE 3

Baseline?] &2 AJAF thA|o A 1778.84 gCO.e (63%), % THA oA
59.64 gCOe (2%), %2 ©AlolA 999.65 gCOse (35%) 2] &A7t~ viEHS
Uetiglor, & &A= 2838.13 gCO°| t}.

TASE A 2A7FA wEFS P 5832.63 gCOe S % Baseline
At QAz =k 7P Fe 2AVIAE HEshe A ARE,
“No Meat” .=, Axk: % A "ol 7217 61%: 3%: 36% =
Baseline2] ©tH Ul 11% 743k 2539.73 gCOe2 HlE#S vebdt, 713

w2 LAVIAE WEFehs AT A YF “High Meat”’ .=, Ak 5

rir

Zg A v)&o] Z+7} 87%: 1%: 12% = Baselined W= th 3.45u)] &
9796.66 gCOze 2] == LEFHT

Aol 247k wMEY TS AxF AT, SF AT
BAE 3D scatter ploto 2 A zg. RE F2
Baseline?] ©+¢] 4o thst Aehs FHFH( WO = detidvr. 1734
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® 8. A9 FFIYE FAEH ( 247A WEF)
B. Hiah C. High D. Low
Baseline A. Low Meat V'e etgables Vegetables, Vegetables, E. No Meat F. High Meat
9 Low Meat High Meat
A(gg%}gg] 177884 (63%) | 217424 (72%) | 675623 (79%) | 3840.66 (85%) | 5434.43 (83%) | 1548.12 (61%) | 8562.12 (87%)
I=
(gégfgjl 5964 (2%) 6689  (2%) 86.32  (1%) 7245  (2%) 67.05  (1%) 7385  (3%) 7253 (1%)
%20%5)4] 999.65 (35%) 79843 (26%) | 174192 (20%) | 58295 (13%) | 1037.83 (16%) 917.75 (36%) | 1162.01 (12%)
T 4
(9CO2e) 2838.13 3039.56 8584.47 4496.06 6539.31 2539.73 9796.66
(% of
baseline 107% 302% 158% 230% 89% 345%
level)
O II = ]
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Vegetables Consumption & GHG emission Meat Consumption & GHG emission

E T
3 400% : 400%
o F. High Meat - @ .
£ ° B. High 350% 2 B-HIOh g F HighMeat  350%
9 Vegetables Q Vegetables
< ° 300% RS ° 300%
o D. Low Vegetables, 5
o
i High Meat 250% RN 250%
° c )

o
= ; o) D. Low Vegetables,
3 C. High Vegetables, 200% ﬁ ' : 00%
E Low Meat é '.._-' ngh Meat
3] .oC. High Vegetables,
O o 150% @ L L 150%
T A. Low Meat % .A:'I'.'ow Meat Low Meat
O ° E. No Meat 5 - o

o 100% & No Meat 100%
40% 60% 80% 100% 120% 140% 160% 0% 25% 50% 75% 100% 125% 150% 175% 200%

50% 50%
Vegetables consumption % of baseline level Meat consumption % of baseline level
a9 3. 42Y ALF AFT 4ADH LAks WEY 29 4. 42Y &7 4FF HAFH LA WES
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3.3 A7} Co—benefits 3

S97E obdel AET &9Y =ES gk i 394 AT dAE
Abg8te] 217 Co-benefitse FH &ttt 4w HHAH, dd7
S5 AT W3l wde A3AE, HES, A2de, 98 7HA

of vAle dAE AR

a2

—

7]E< Baseline Aluel ez skglon, s Atks 54 73 <

FA Y S-S Wl e Ao ¢l 3 E(Relative Risks: RR)2} 95% 412 -7t
(95% Confidence Interval: 95% CI)-S A ® vttt 4t&E3ty, WEHEY S §
Pooled Relative Risk#k2 7-3o] de]stth (3£ 9). vhuh, 32 3904 A|A[g
HAdF AFe Hok(Lung Cancer)Abole] A= A9ttt v A
77H AWES T 7HA ol AET AFS #-EEHANoY HYe
shbe] AT Y AdFASE #do] e A, AT AuE e R
AF7F Baseline Aute] 2.9k Apol7k AA WA &= A, FHHE @9
HAre]  #a, ugteld  #He®m  ARESkE BlEo]  Fof
HEHEA oA ZFS A 7F AU A AA = EA7E = Aol 1 olfrolth

_|_4

AITA, “Low Meat”?] 77, HEF2 Y9I =+ 0.818 (95 % ClI:
0.748,0.895), A28 Tz 2] -9 0.863(95%Cl:0.767,0.970), o<t
Zt) $13 3= 0.805 (95% Cl: 0.671,0.967) 2 #2olkA 18T} w& whd,
Tl A9l ¥ T 1.226 (95 % Cl: 1.050, 1.432), 2] 3HA 18.t} =t}
Aeh B, “High Vegetables”] -9, #dsw Aol AUfde+
0.858 (95% Cl: 0.785, 0.938), "% ¢+2] Zth ¢l ¥ =+ 0.502 (95% Cl: 0.380,
0.662), $1%+2] At$IE =+ 0.688 (95% Cl: 0.605, 0.781) ©. 2 723}
180 SR g, G gigete] Aoidd s 722 1.026 (95% Cl: 1.005,

1.048) , 1.039 (95% CI: 1.006, 1.073)% 237 180} 5o Aol g =7}
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s7teke AW fHaskeE dAWo]l EAshy] widel, oy AWS

HEREA s A= FoehA] o, ATAS] -9, 0.960 (95% Cl: 0.816,
1.130), 2l<k B2l 7%, 0.958 (95% CI: 0.763, 1.205)°] oz T 19
L3 8k

21GHC, “High Vegetables, Low Meat”%] 745, 771 AW 25 /9 5H
18t 2o AU Es Bt 1 F 74 (RR: 0.295, 95% CI:
0.189,0.459), $1¢F (RR: 0.471, 95% CI: 0.383, 0.580)C. % 05Kt} &
A9 EE el gith A9 D, “Low Vegetables, High Meat” 2] 7%, 771
AW EF 1EY 52 AdYAIEE Eth I T 7YY
A9 A7) 2.492 (95% ClI: 1.728, 3.595)% 71 =olx= 7S & &
ATE oy AWYE HwEREA S Ay AdCe A5, 0.788 (95% ClI:
0.549, 1.131)° & 1x T} SX vtk B A3 714 f-oskA] AT
21D e] 79 1.257 (95% CI: 1.014 , 1.559) . & 2] 3}A 1xt} At}

ATE, “No Meat”®] -9, 770 AW X5 18t {FoatA o
AP EE HAth 1 & 7Y Adf¥gE (RR: 0512, 95% CI:
0.407, 0.644)7F 7}¢ with wlEREA st A¥= 0.783 (95% Cl: 0.651,
0.940)% 934 1xt} str}h. A ThF “High Meat”e] 7%, 770 AW oA
1R =2 Ad9Ess 7Hth 2 5 HEF, 7Y Ade BE
froetzl 1R srh e A e Aok 1119 (95% CI: 1.021, 1.227)=
FoetA 1R =5 & 5 otk

l
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R

9. A9 AZ9F =4 (Baselined @9 thH] 3 Relative Risk &+ 95% CI)

C. High Vegetables,

D. Low Vegetables,

A. Low Meat B. High Vegetables Low Meat High Meat E. No Meat F. High Meat
Coronary heart 1.039 0.858 0.757 1.224 0.856 1.072
disease (0.991, 1.089) | (0.785, 0.938) | (0.657, 0.872) | (1.089, 1.377) | (0.797, 0.919) | (1.042, 1.103)
Stroke 0.818 0.989 0.805 1.240 0.714 1.184
(0.748 0.895) | (0.923, 1.060) | (0.715, 0.907) | (1.099, 1.399) | (0.623, 0.818) | (1.113, 1.260)
Type 2 0.863 1.026 0.917 1.159 0.798 1.110
diabetes (0.767 , 0.970) | (1.005, 1.048) | (0.856, 0.982) | (1.031, 1.303) | (0.667, 0.954) | (1.022, 1.206)
Oral  cancer 1.226 0.502 0.295 2.492 0.512 1.335
(mouth/pharynx/
larynx) (1.050, 1.432) | (0.380, 0.662) | (0.189, 0.459) | (1.728, 3.595) | (0.407, 0.644) | (1.213, 1.470)
Oesophagus 0.914 0.746 0.499 1.473 0.631 1.290
cancer (0.731, 1.143) | (0502, 1.109) | (0.264, 0.944) | (0.872, 2.488) | (0.454, 0.877) | (1.123, 1.482)
Stomach 1.022 0.688 0.471 1.642 0.636 1.251
cancer (0.943 1.107) | (0.605, 0.781) | (0.383, 0.580) | (1.387, 1.943) | (0.569, 0.711) | (1.187, 1.317)
Colorectal 0.805 1.039 0.880 1.242 0.718 1.165
cancer (0.671, 0.967) | (1.006, 1.073) | (0.791, 0.981)| (1.034, 1.491) | (0.543, 0.950) | (1.024, 1.326)
Booled 0.960 0.958 0.788 1.257 0.783 1.119
(0.816, 1.130) | (0.763, 1.205) | (0.549, 1.132) | (1.014, 1.559) | (0.651, 0.940) | (1.021, 1.227)
27 ] &1} &l



A. Low Meat

(cf. GHG emission % level : 107%)

B. High Vegetables

(cf. GHG emission % level : 302%)

Disease RR [95% CI] Disease RR [95% CI]

Coronary heart disease - 1.04[099,109] Coronary heart disease —.— 0.86[0.79,004]
Stroke —— 082[075,080] Stroke »—H 099[092,106]
Type 2 diabetes —— D86[0.77.0097] Type 2 diabetes - 1.03[1.01.108]
Cancer Cancer

- Oral cancer (mouth/pharynx/larynx) ———— 123[105,143] - Oral cancer (mouth/pharynx/larynx) =-—— 050[038,066]
- Oesophagus cancer —_— 091[0.73.1.14] - Oesophagus cancer _— 075[050,1.11]
- Stomach cancer —— 102[0084,111] - Stomach cancer —— 069[061,078]
- Colorectal cancer — 081[067.097] - Colorectal cancer HH 1.04[1.01.1.07]
RE Model ——— 096[082.1.13] RE Model ————— 096[0.76.1.20]

T T T 1 T T T 1
0.50 0.75 1.00 1.25 1.50 0.50 0.75 1.00 1.25 1.50
Relative Risk Relative Risk

[

XY

5. AFA, “Low Meat”® A9 3

19 6. A9B, “High Vegetables” 9 A7 98 +3

28 -":lx_! E 'q.;:-' )



C. High Vegetables, Low Meat

(cf. GHG emission % level : 158%)

Disease RR [95% CI]

Coronary heart disease —— 0.76[066,087]
Stroke —— 081[071,081]
Type 2 diabetes —m— 0.92[086,0098]
Cancer

- Oral cancer (mouth/pharynx/larynx) = 029[019,046]
- Oesophagus cancer -~ 050[0.26,084]
- Stomach cancer -— 047[038,058]
- Colorectal cancer —a— 088[0.79.098]
RE Model ——— R ———— 0.79[055.1.13]

T T T 1
0.50 0.75 1.00 1.25 1.50
Relative Risk

7. 2'9C, “High Vegetables, Low Meat” 9] 77} 3k

29

D. Low Vegetables, High Meat

(cf. GHG emission % level : 230%)

Disease RR [95% CI]
Coronary heart disease —— 1.22[1.09,1.38]
Stroke —— 124[110,140]
Type 2 diabetes —— 116 [1.03,1.30]
Cancer
- Oral cancer (mouth/pharynx/larynx) - 249[1.73,360]

- Oesophagus cancer —_— 1.47[0.87 .2.49]
- Stomach cancer — 164[139,184]
- Colorectal cancer _ 1.24[1.03.1.49]
RE Model — e —— 1.26[1.01.1.56]
T T T 1
030 075 1.00 1.25 1.50
Relative Risk
“ . » - =
8. A &D, “Low Vegetables, High Meat”9] A9 >3
" " "
] i =11 7=
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E. No Meat

(cf. GHG emission % level : 89%)

Disease RR [95% CI]
Coronary heart disease il 086[0.80,082]
Stroke —a— 071[062,082]
Type 2 diabetes — D.80[067.0095]

Cancer

- Oral cancer (mouth/pharynx/larynx) -——-

051[041, 064]

- Oesophagus cancer -~ 063[045,088]
- Stomach cancer —— 064[057,071]
- Colorectal cancer —_ 0.72[054.0899]
RE Model ———— 0.78[065.094]

f T
0.50 0.75 1.00

Relative Risk

9. A9E, “No Meat”d] A9 33

T
1.25

1
1.50

30

F. High Meat

(cf. GHG emission % level : 345%)

Disease RR [95% CI]
Coronary heart disease - 1.07[1.04.110]
Stroke —a— 118[1.11.1.26]
Type 2 diabetes —— 111[1.02.1.21]
Cancer
- Oral cancer (mouth/pharynx/larynx) 134121 147]
- Oesophagus cancer ———129[1.12,1.48]
- Stomach cancer —— 125[119,1.32]
- Colorectal cancer — 117[1.02.1.33]
RE Model ————— 112[1.02.1.23]
T T T 1
0.50 0.75 1.00 1.25 1.50
Relative Risk
“ye » o -
7% 10. 4 9F, “High Meat”?] 2A39F 53
¥ -



3.4 873937 A7} Co—benefits
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¥ 109t ok 34 Y¢S Baseline 2o 7t
e Fd =FHS 10002 HYS wo % levelS UERQIL
A7 Baseline 2wk AF diulste] o] 7kA AW

AP el e A9 95% ATk ) ekl

o

rlo
it
[

X 10. 429 A9 A7 Co—benefitsF+3 23

&4 9% AL 9%
GHG emissions
(% of Relative Risk (95 % Confidence Interval)
baseline level)
Baseline 100%
A. Low Meat 107% 0.960 (0.816, 1.130)
B. High Vegetables 302% 0.958 (0.763, 1.205)
C. High Vegetables, Low Meat 158% 0.788 (0.549, 1.132)
D. Low Vegetables, High Meat 230% 1.257 (1.014, 1.559)
E. No Meat 89% 0.783 (0.651, 0.940)
F. High Meat 345% 1123 (1.021, 1.227)
a9 82 S99 BaselineXld V=9 Auld FHAR AV~
MESS yHow 51, A749 %, Baselinel T 41 9 ojn) @ o2 7}
AWel AUARES v BAG AnE xFow @ qgzolr
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GHG emission & Relative Risk
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oo qeE gadAs AE7F e S4S F4or Ad
Ayl eE g8 al, Baseline w3 vlwE &3 A GFH7Eo)
717} Co-benefits2 A B gk},

AR e AlYEles e F AR 4%y 3 dFddar A
H &S S5k dAAel &% Adolty, wes] AET FToE 7
AAFSE s8AY, AxFT AFAE ARA Aol oide, Tt
AFskeE 24, AR S e & A" AlgEleot
SHAFARS EIvkd, A AAPEACANA AA dPgd 9
Hdago] FFaA X3tE=E, i AEFTe 240 34 Qs 2
ATE W, F, R Ak S vk dAAd &F AW
Ayl 252 47 173G TFS A gty 1 oot ltk

TS A Ayl e dAAdS gotetr] fEiA vk
2 AL € (Dietary pattern)el] sl #xE AGE A HSLTE (Cho et al,
2011; Hong et al., 2012; Kim et al., 2011; Song et al., 2012). 3t 7fQlo] wd

Gk F vY HEWS HASE Aol oEE, oY AF
zgow WAL AR 2AL Ea Ao BRHA 542

8=
pofste] AAbQRIFte] AW Ite] #EAdEs wotd 4 T Song et al
(2012)= =HAZGSERA A AEE o)&st IHEASE F3 oA Y
A E, (1) Traditional, (2) Meat & Alcohol, (3) Korean Healthy 3}
AN 3o AvAds ofopr|sith. AAb vt SR Q1 23719
A (Food group)ell Aol oAl HAF vHES AEEW (E AL,
ZAMe] At o]do] 43k Traditional 2 AR E-2 Wl u](White Rice)S
&9k U] AFH O] 60% 7Rl Zlo] 5otk 158%7F @l dete
Meat & Alcohol 2JAFE S 2 7] (Meat & its products)2} &5 E

S5 (Alcohol) AAFHE YEeER I, 338%7F I3  Korean Healthy

33 "':l“_i _'-.I_':._ 1..i



AAPHE S gests, S, A oy x] A vEo] Adsta

= AFeke Aol SAolth & dAF9 ‘A4 AREsH
187 Ak ER7E oobd, # Ageld ARERE 237 AET ERE
ARESE AaE AARE R HlwEke] F=o] yEhlth (E A2). U,
= (Milk & dairy products)¥} &3 < F(Alcohols)i=
L QA vk AED, “Low Vegetables, High Meat”= Meat & Alcohol
AA R g2 S5 AFACNM AR AS & 5 90aL, A EC, “High
Vegetables, Low Meat” Korean Healthy 2JAI#|EH o &3l Aoz &
Atk A Il A Al 29 k> Korean Healthy 2] ©h3jj €l 3}
A Hojux] s gl F Gtk ol AW AyFe
TAGAANA 3t g SL AFH HlES FFstaA st thekdt
AET AFE 1ET A3z, o4 Ui A Augles vt
A S-S A vEA v a ojopr|E 4 Qi

re
2
-4
=2
>
rr
do
2
4

o

Atk AgE]e ] #AYPFS AARAdA Y] 24V A wEE,
FERA AL 2HTM A wEE, ZEDAA Y 2AVA HEFo R
Letdth AabdA S 2ATVE A wEFS AA wERelA Ad HE
A 61%, Hol 87%=E H 77.8% 2HA|stth FHF A= HA 1%,
H 3%= F 1.7% A i, A= HA 12%, Hol 36%=
Bt 205% zHA STt S AAF AFHE A 2V wEHS gy
Ak A A A, FERAVE AFA Sk B &S w9 Ak A
Ak FolA 7 AL 247 wlEES UEhle 2

Baseline2] ©F  H.t} 10% 7HA3SH wjE=o]dA, AJA

CE, “No Meat”
SAZE A

vlgol 7HE Aa, zEdAlel M AA sk vlEe] 7R Av W,
A SolM 7P & 247 wiEES Wb A9F “High Meat™=
AAGAZE ARz mlgol g Aa, zE|dAlZE AAshs HE0)
7Hg Aok A et AdRe] 7HE 2 Aol i AHFN AdA oA
7199 Zow welty, &7 2A7EA WiEF2 Al 7HE
A3, w& Ae® dEA vk a9 3, I¥ 40l B vheh o

34 A L1



o)

ANad AFHFY SAA EHE A4 A-hAgo] AT &7 AdFH 9
227k Wl &5 Alololl= oFst AP AV Hlth H|E A TF “High
Meat” K.t} 2] ¢hD, “Low Vegetables, High Meat” ] <5 A # o] o] W qk

27 Wl EHS 2 9F “High Meat” 7} © =t}

Ak Aue] e AAdES Avrd, A, “Low Meat” ¢} 2 &B,
“High Vegetables”2] 7-9- AWwrict Aot 18 & 4% i
2+e AL Q. o E 59, A YA, “Low Meat”S Baseline?) T3}

Mmsd HNEF, Gyl A4S FopdAw, Taw Ay

Zobste olth Saetelne] AW AR BAS AFAL sl
SHE AAE AR

HEREA S Ay} A TA, B BT oF 09622 19
SEAIRE W 95% AlFG-7FO 2 Baselined] &R TE A7) {3kt
ddd = gk olef Hd|A ATC, “High Vegetables, Low Meat” ¥}
21D, “Low Vegetables, High Meat”= 717 B5 oA A=A 18 th

=
AAY Ad. dRbdog, A, A AFHY SV AEuA, HET

uly
N

AW o] B4 (Dietary exposure - response pathway (3% 3)) FE3+ o=
Hrdst gtk Fedoez ur|H AHAE A Al A dE, “No
Meat’®] 73-%-, WlEFHEA e ZA3}7} 0.783 (95% ClI: 0.651, 0.940) © 2 2TiC,
“High Vegetables, Low Meat”2] 2=} 0.788 (95% Cl: 0.549, 1.132)C.% =7
2o 7F UA] k=T,

O 1ol B odkel o], AR Ad Ay el

St 93T 17; Co-benefitsS F4 3t A3E &7 A Hd, oA 71X
2t ZFoll A BaselineddtHth 22 247~ wWjEHS YR E RS
21t

E, “No Meat” sfr} Holth. oA 7hA] Adkeo] A7IA wiE%
%2 583263 gCOe ¢! WHA, Baseline?] w2 247[A~ W&
13 gCoel® Aro=z e Ho| £l el A5

RFSO O At WED Fgo] B AoAw
b

o,
4

N
[ee}
w
oo
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AR FAEHE

g,
Gl FA7 AR, e v

AT A,

Kkl

FEEA 7}
stA ko]

B3Y e

o

)

)AO

-
R

o=t

A

Z}A]

el

A 1.7%

A o A

olmwr}y =t}

o]
o

H]

A S
fo]z

vt 2] 2| (Food miles)+=

F=

Eolt}
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TATH (E A5). FAE SAUAE A5E VHA I sYst o
S AvE Ans Z A6y # ol Al

FAA = 15ulelA 2v] 7hEE SUbeRlan, Ak
F%, A vlE& HFol ZHzb 77.8%, 1.7%, 20.5%14 53.3% 30.7%
16.2%%x  Wgsigltt. Baselinedl©w 2A7tA wiERFE
SRRl m R Ad W vlae o] Wy fAketth S AT FollA
7HE AL 27 MEES UEUE ATE, “No Meat™ 2T oA
AAAAZE AR S HES 32%= 7HY #a, FEGATE 2R sk
H|go] 46%= 714 Atk WA, 2w FollA 7 2 247t wEES
UER & 21 EF, “High Meat’= 2@ FollA] A AI7E 2pA]6h= 1] &9]
71 A3 (71%), FESGAZE AA sk vlEo] 7 ATHAT%). o=
S7Y 2247t wiEsFo]l AatdAllA s A7) wliEolghs o)A

gt A8 e 24 76F T AHaet 3l ddAES
Aestires i 3= stk AEA] e Aakdel 2 we
FHoR e 7 Ador FASIAANE, dAujAbs|elA Ao
Mst, obNE Aol EAIZE Ha Sl dRe wbgskA Xt
= 5 o ®1E, midAe HEE Agstae 4, AdE 2
sEwel W AERe Q1 wWEel, Ad AluEl e EFFAI7IA
Feplth BARAFAgME skl & 3 ol ¢RE AAE
dasta glon, $fe ZEe % Fudely] wWEed Re A
Alute] @l AlejE it sobd, Adk vlw 9 JEFFTlel= AA

(Milner et al., 2015). GFA oA 7ile] FLEHE Ttotstr] 919
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diary):= 19 52 343k AAMEFAZE Ak =zt Jiele] AAEHE
gEstths 7pgoes Axjsith 2 e Ad Ay e §F
A7NE 54 =, o, dbxto g 443k a lt) Baseline?) ©holl thu] sl
At e A7l AAE edzt AEdEne JRgske] AW
AUAEEs #4449 5 Utk WY A7E Z2E =, 2E o=
A&Aow WS F AN, 24417 3]AH(©24-hrs  recall)o]
214 7] (Food diary)ell Al 7Hd sk whel EdakAl, 19 1Fe] A AR F7F
AET SHoly g SHA A Fdzt, 52 dor o A}

=
QEdTL 498 5 9L ol

mN

ut

HJ_,

-

A=

I
i

= Aol s, Baseline2l ko] W s S o4 JFE ket 94

Co-benefitss AR A7~ W&y AZIFE  Abolel=

gAdow eazbs WEee] we Ave] AL Avudi Ayel

|47} 5 3Henvironmentally  sustainable)  Al9HS @A) A=
et AerAs Ao] QW e Co-benefitse] that o WS A7}

Hosta, B Af+= doFO AFoA VEARER FEE F US



H
-

=
=

E Al FFAAAQEY HddE 2 4F T X HF HlE& Songetal, 2012)

Traditional Meat & Alcohol Korean Healthy
Food groups (n=2384) (n=748) (n=1599)
(% energy ) Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
White rice 60.3 £ 125 271 = 113 27 £ 116
Other grain 39 =+ 58 38 * 6.1 9.7 £ 132
Noodle & dumpling 09 =+ 41 21 £ 57 141 =+ 16.8
Flour & bread 15 =+ 37 3 +53 69 =+ 92
Vegetables 35 £ 27 32 20 32 24
Legumes 27 =+ 36 18 £ 28 28 £ 41
Kimchi 17 + 15 12 + 11 12 + 11
Fruits 12 + 32 16 =+ 36 25 =+ 48
Meat & its products 39 56 21.7 =+ 131 4 =50
Eggs 13 + 27 17 + 28 22 + 32
Fishes 47 £ 57 42 =+ 49 57 =+ 6.9
Milk & dairy products 16 =+ 3.9 19 =+ 43 33 £ 63
Oils 32 + 31 39 + 34 42 =+ 338
Beverages 18 £ 30 24 £ 35 26 £ 45
Alcohols 09 =+ 35 11.1 + 156 13 + 43
A2 AARS FAE Adnd va
Food groups | yeatg, Alconol \E;églg_ei\;vbles, Korean Healthy %eg:g[;]bles, ASI(!enarios
(% energy ) Mean SD High Meat Mean SD Low Meat | Average
White rice 271 + 113 38% 27 =+ 116 28% 34.0%
Other grain 38 61 5% 9.7 +£ 132 0% 2.7%
Noodle & dumpling 21 57 0% 141 + 168 15% 5.4%
Flour & bread 3 £53 0% 6.9 £ 92 0% 1.4%
Vegetables 32 +20 3% 32 + 24 5% 5.2%
Legumes 18 =+ 28 3% 28 £ 41 5% 7.3%
Kimchi 12 +£11 2% 12 +£11 3% 2.2%
Fruits 16 =+ 36 6% 25 £ 48 8% 6.2%
Meat & its products 21.7 + 131 18% 4 =£50 7% 8.9%
Eggs 17 =+ 28 0% 22 £ 32 8% 3.6%
Fishes 42 = 49 8% 57 69 0% 3.8%
Oils 39 =+ 34 6% 42 + 38 7% 5.7%
Beverages 24 £ 35 0% 26 £ 45 8% 5.2%
39 A 2-th
|



E A3. 9794 AF FFAIE Food Supply Chain) 24714 HlE v
(Garnett, 2008)

Stage in the Supply Chain Percentage
Agriculture 40 %
Fertiliser manufacture 5%
Food manufacturing 12%
Packaging 7%
Transport 12 %
Home food related 9%
Retail 7%
Catering 6 %
Waste disposal 2%

100 %

A4 AR, 5, 2 GAE 2A4AA WE &
. 71E ddAl=T
0]
Stage % Point | Percentage 28 Percentage
Agriculture 40
Ak . 68% 85%
Fertiliser manufacture 5
T Transport 12 18% 1%
x4 Home food related 9 14% 14%
100% 100%
) O 1 =1 —7
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E A5 49 249 22T AR
wr o >4 7122 (gCOe/1 21 1) zg &
A FEEA A % E1C)

HE 7t 308 264.4 106.1 678.6 308
& )k 61 144.2 115.9 321.1 61

Bt 50 120.2 79.3 249.5 50

St 73 144.2 75.6 292.9 73

1] |k 1,294 432.7 137.9 1864.6 1,294

7 A B 283 264.4 90.3 637.7 283

B RS et 8,312 528.9 1710.4 10551.3 8,312
N e 2,434 360.6 679.5 3474.1 2,434

7k e 4,480 360.6 679.5 5520.1 4,480

A9 e 9,421 793.3 679.5 10893.9 9,421

2 7N RN 687 240.4 40.3 967.7 687
a5 A 7 271 144.2 114.7 529.9 271

w2k =275 50 96.2 37 149.8 50
D k% glo) 129 721 122 213.3 129

3]0 22 48.1 37 73.7 22

7 o) Ao} 40 24.0 36.6 100.6 40

LA ) 27 96.2 0.0 123.2 27

=ReWaby 152 120.2 7.3 279.5 152

A& S 350 144.2 197.6 691.9 350

SR 59 120.2 427 221.9 59

S o] A A 298 721 0.0 370.1 298

230 447 120.2 129.3 696.5 447

o ZEhtE 447 120.2 15.9 583.1 447

12z 134 721 62.2 268.3 134

A 261 168.3 122 4415 261

o Ao 564 216.4 15.9 796.2 564

o 5 e 1,386 216.4 466.0 2068.4 1,386
G e = 190 216.4 197.6 604.0 190

2uy 2,023 336.6 494.1 2853.7 2,023

H g 923 432.7 161.0 1516.8 923

IR 1,233 288.5 84.2 1605.7 1,233

=7 Suk= 474 168.3 464.8 1107.1 474
2= 83 120.2 478.2 681.4 83
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E A6. FHE dAIAT ARE 0|88 ADY FFIE FHEH ( 247A WEF
B. Hiah C. High D. Low
Baseline A. Low Meat Vé etgables Vegetables, Vegetables, E. No Meat F. High Meat

9 Low Meat High Meat
A(gg%}gg] 1778.84  (35%) | 217424 (40%) | 6756.23 (59%) | 3840.66 (57%) | 5434.43 (61%) | 1548.12 (32%) | 8562.12 (71%)
?géozg)ﬂ 2047.20 (41%) | 222145 (41%) | 2535.29 (22%) | 2201.78 (33%) | 222526 (25%) | 223550 (46%) | 2050.29 (17%)
z(ég(a:]g;?)ﬂ 121957 (24%) | 974.08 (18%) | 212514 (19%) | 711.20 (11%) | 1266.15 (14%)| 1119.66 (23%) | 1417.65 (12%)
T 4
(9CO2e) 5045.61 5369.78 11416.65 6753.64 8925.85 4903.28 12030.06
(% of
baseline 106% 226% 134% 177% 97% 238%
level)

+ 3
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Abstract

The Health Co-benefits of Changing
Dietary Greenhouse Gas Emissions
(GHGe) through Dietary Scenarios

In Korea

Eunhye Seol
Dept. of Epidemiology and Biostatistics
Graduate School of Public Health

Seoul National University

Climate change is the biggest global health threat in the 21st century. One of
the most important causes of climate change is greenhouse gas emissions (GHGe).
To come up with the effective climate change mitigation, many countries carry out
greenhouse gas emission reduction policies. In the process of mitigation, actions to
reduce greenhouse gas emissions bring not only cleaner air quality but also improved
health. Concepts of Co-benefits are emphasized in the IPCC fifth assessment report.
In Chapter 11 of IPCC Working Group 2, one of the co-benefits categories includes
“Healthy low greenhouse gas emission diets, which can have beneficial effects on a
range of health outcomes”. Dietary greenhouse gas emission estimation and health
impact of low GHGe diet have been studied in Europe (especially UK and France),

Australia, and USA. However, any studies do not have been conducted at all in Korea.

So, this study focused on dietary greenhouse gas emission using dietary

scenarios in Korea. It attempted to quantify the potential co-benefits to the
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environment and the health by changing dietary intake.

With some food carbon footprint which is measured using a life cycle
assessment (LCA), mainly Korean food, 6 diet scenarios (Scenario A to E) are
designed. For comparison, the recommended diet example by Korea Nutrition
Society was used as a baseline scenario. Environmental impacts of diet scenario
could be quantified by the sum of greenhouse gas emissions (gCO.¢). Health co-
benefits of diet scenario could be quantified by relative risk ratio of disease mortality
resulting from changes in consumption of food group, compared to baseline scenario.
The selected dietary exposures are consumption of fruit, vegetables, and red meat,
and the selected health outcomes are coronary heart disease, stroke, type 2 diabetes,
and several cancers (oral cancer(mouth/pharynx/larynx), oesophagus cancer,

stomach cancer, colorectal cancer).

The result of GHGe estimation for diet scenarios shows that dietary GHGe
mostly occurred in the stages of production (78%), but rarely occurred in the stages
of transportation (2%). Among the designed scenario, the plant-based diet which
contains no meat (Scenario E, No Meat) has a 10% reduction in GHGe compared to
the baseline scenario. The largest one is the diet which contains a lot of meat
consumption (Scenario F, High Meat), that is 3.5 times higher than the baseline
scenario. These results revealed the production of meat accounted for the biggest

part of greenhouse gas emission.

The results of health co-benefits for Low Meat diet(Scenario A) and High Meat
diet(Scenario B) vary from disease to disease. But the results of High Vegetables,

Low Meat diet(Scenario C) and No Meat diet(Scenario E) indicate a decrease in
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relative risk of all diseases, while those of Low Vegetables, High Meat(Scenario D),

and High Meat diet(Scenario F) indicate an increase in relative risk of all diseases.

In this study, in the comparison of baseline diet, we quantified the
environmental effects and health co-benefits impact of 6 Korean domestic diet
scenario. All scenarios would be realistic to meet the recommended daily intake.
There is a positive relationship between the GHG emissions and health effect: As
dietary GHG emissions increase, relative risk of diseases become high. However, it
is thought to be desirable to recommend a diet not only in the aspect of greenhouse
gas emission, but also in the nutritional aspect. Further research is required to
develop the environmentally sustainable diet which also produce health co-benefits

especially in Korea. This study would provide the basis for further study.

Keywords : Greenhouse gas emissions, Dietary scenario, Health Co-benefits,
Climate change
Student Number : 2014-23311
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