0o N O 01 B

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

% aCF (3R

ur{r.,fgz Gatsp# P

g Clwl oé@QC*T I €y whz CAESAES AQ BN waAoByv A4d°

Ca #C U

%e 1wl Av YONRw O VW IBUBAKE 38 AR~ | |

parsamatini 0D @geAEl | 6o BAEX jCBBI UNKGBEYY Bwo Ey

msaadat pour50@FABRGCK W BE ¢xj ay %

l GvayYy a°ci Eyv

mje.skardi@umz.ac.i5 6 Caév ) %AEdzwz | adv%oyewn | avxay CAop

iy v J VO alBzamge 3 CHudAzEW é
%y %N | °h & WivERACOY VeWE | vduB v O

EawiEvBnBw-El A & AP

| CAOADEEY IxmgE URBE Ax|juéy

K v 3% CoQEpVa A §vafizC Ve ¢, VEINLICMEE | VBB &l
AWEXE °CAH  Rtywidvi
\
5 NI

& 15 \als

& 1 C R a2 \CAGE
ERB\RICO " £ x AT Y%w
N ARG Ly Zerii & A B0 Uvibwz A z

AW W & § whllilgawEwey @t weea Av

WA LLWRER y ac°

€p AN AGHi REgBwaE Whv Ao & %A W
ACAE wz )Mov ZR@EWEA Wy XA 0&HW° 3 W
VOIAWAP ¢ FiV &2 SwWAIC ¢ 8/24 ¢ weaeBouw & N y

oA [zGu CAREE £ £ ke dCliI Gl Ya¢ MpBA- W) OAG, z° b i
GAPEROIEEVR Y ) ° P p i xCWk 68 wB bisalady A Ul @ [
Bréw a viEEM  ABWAC Wy c#E A wBW OQuy@ g V
Giows %t A OBRwzy AdEvUz wie ] ISWEGYHRE dw zEAY W i

P peAOC uCy O Uz wpu ¢ VCEGMAEEEMBT WA F0a M

Yav © Elwiav CACPWA-A ECE VAUR C A 2 0 1B @aCHA & © GWH T

BT AwdEd i Cé


mailto:parsamatini007@gmail.com
mailto:msaadatpour@iust.ac.ir%203
mailto:mje.skardi@umz.ac.ir

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

% aCF (3R

ur{r_ru‘& Gatsp# P

Ao éu
¢ %CEVI 24t Amdndpiatial, 2019$ 0 WKW Yedvifi ¢ @ACD BGOY YV Bk ALz z
#oley etal, 2006 ¢ ¢ %Yy WEi jv° CHAELEOWABEM OBPAGH, Y WEEI ¢ w°
0wl Ta waklydneta.202$ ¢ Av  10C" ¢ A ¢0 vddly vAa@\Cza C O £ YA C A
CovdEwh & « Azt C&° CO iMadenE201y € oy %8 A& aA B Y vy2 g AA |

y  CPAOAGC3 YmEXz &A%l 0 YLwp i #ibkdn et &

(Sobhani et al., 2031 1CABE j WE U GhpeCAEsy Aczy AR
Cy weAEyovw bcaw %4V °© & Wh @vxﬁkﬁ@ﬁ[\é KOgR L CReaAiCooviy A

w
CYONERE 2005¢ A v A PRI Wz« ~Cwiifa AEY G410 Vit EGWED z U Aw YEEAE A
Juv A« 3ECOEHRY WBABEH T+ El v

Adekunle Stephen Toromade et §., &1 wi &e V€ AN ZAWY @G YERek IO ov AR fE

(Qussow & Clancy, 1986; Scarborough et al., 20

al ¥i WERPFEoHE;RAssovakt al. 20y ( o « Vv

\ L. . . o
kstrom\2019) 1 v 1 EC~ dvet EGAL BEANR B OW-FazRz O
Foley$C € v Y44 A CHNREE)Enan 8tal., 204 € R\E & WV & & WE NeAw d iA z
N& ark)p014) CAVAZ Awe AbAAL Oy SARIMRE 206 w3 1

¢ W A oV B CHY RI§@#y et al., 2010; Godfray & Garnett, 201)] cafEdpw ]y Ceév wwa ¢ Chph

& 5 Idiget\al., 2022; Chaietal., 2800 ~ Wy ¥ YaBER Y 8 S0BIAM Quiyz OCEVES ¢,
WDA oLBANEET ¢ AGEAME D ~CLAMEE R WG RazowiEz OGVERE éBMC Alv Cavw&z a° E
0 jy Wik WYz Giifiv BG WEE Y4 £8368Av. oAl b SEMNERIC ¢ A 20& T 0f Ao B @MW U C
¢ E v {CastBidiefaF, 2082;&amgoresi & Bordoni, 2025p p i A & vAOA B @ avRedic Al & & w
Cwat % ey ¢v atwensAv wzA{0h « CRVCZAB BT IW Chivk BT \«

)t Az ©°avA-



52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

% aCF (3R
Tk
¢wiaw ~ Az  C o wC LA bad¥AzY rw 20 ROBHAEEAWEC % #, AveAsuuCi pé° pival E C
%0€E°17 ez AMEARB UCWE %o ECz jwbdwOu UAwH i v
Sobhani SR et al., 2022; Springmann et al., 2018; Tepper et al., 2022; Willett et al., 2019; Xig¢ eﬁav, at Az
(Chaudhary & Krishna, 2019; Gephatt A v °CamAFP£A & yWBAL L A% § © ~ 0A (¢ {EdIvA It Aty
vi% BP0 Ha £ wWEGRWRARDEO 20 GE i Yk vwit EpECHQ AT  CE v
1w ARGz v e AB® &%A0O 0 WADPAAKEE %asy BARW d o wad y¥s iiOUGYS
o pGu %E v Al A OVABBLAGHVii®CBrtv ~  /
)

K{wii« ¢V ° adhd £6 ¢ wihe@ b B0 § £ LXCAP owOu ucv

vz ARACA yDwés a%ti WA | AGAaiia sy E A2 QnAEESE vi Y

a2 WAV BV AVE 21 X ]

@6 NASECHW TGaé W v Y%é
VA WA at Byj %z ACyYy

P b tév Wi @ U ¥t

I - QUEV %h | A§ YEEPEGAW- 1 OieCRIy w | ¢OVit a6k
i wWavAdV Yl aECE BwAaza O] °Slideu
W Yl 6 tuw A0vAe BUAGRE aA 524 SR

iV alwaede@vWﬂzﬁM@ji-\&%lﬁﬁAWéAééé Cianh! pdABR*TU
E CO@TEy Yl TRMLUGHE vIBA et i ElAz ¢ { FEy ! %a
g dAT " 06 A %W @ oV 2é AGWAckIE AR QIGABCIAERER V1Y Ve A !

¢ w ASGAIA ol MERD Ky AGD A wEy %aF vAL OQ@ehziwdEyed ¥C8
U C dwndhg il 3 F1  EAwEE ov % vESWI AgeiC Ady VRSO Rl ARasR b
Pbpbi
‘\
b eCe (E Cy %

w By Juge Be B (-
.0 ydweé l ®ICWBYia O v SRl Al gt BRIV D v YHavee Knadindd vd Guz
a° j dg %y whil aweEpvy ay YO (DL ApKY BABRLA A Y Y
° B OCeya A baia @ EMEY. 84 Az ORA 2 Zu spAlEeE Qv
WA - OBEAQE Va4 @ vADRRRA VICASRIAGNE Vg OACIOME A WS VAE-bR] “BW
¢ vE wPAIG §ARCEY W NHAE D, °dRR wiaw i LW E oty E OUp@jm a1 Yy



78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

% aCF (3R

T b
O BAB EEY Avedean #ﬁs&@ ;Tyu\lj%i WOHm0$ s | waER/ER I © ol g VEERRR Y v I #
Bv 0OZHY w o ~ Aywvh v 6 BCHLMAR A% @@y i ya ° °EE V34V Aejx i A v
y B3 03yapinUa iR v Virl6y, a¢03 Bro/Afle aiBeAT8 w5 wEAESOY) #v A «
a 1Qviean Ak IAEwdkw U O MADYEE v 11, CEWA jA E®FE0 Avitit aviovb £ | # ¢
CVRsEW &BA 6 U & B GwiBa)l 1AY{Scdrbbrough et al., 20p3 A« AG !l ¢ WAMWEEC¢C Av

LGM & Nutritionals %€ * w @ &carkpraugh ¥ al. PGz ° BB iy 4000 dvAa U
) ﬁ\c pti A AP~ v ¥
) CU GEWe 23OR - WA EWA AMBUGO w A Wl WEROBY VLY

i GAA 2B\ AACAGIR AGHD v
3 weé U ok vl VAE; &y vEEED ¢ Apaayi %@'\i:ﬁiﬁzd Wiyyaveka v %
W

W0 B Bwas At v Ao Az ¢ wCYACWA £V

#) ¢ AWA C ~ DACQA A AtYEDE $U «

Ce v vrah Egwiaa

AVEVHE /| &v HWIE  advi
w

Bl A BEAN A0OPRZD W v
& pdv agijE @@{é§ VA

alE A mea L IRE vua  CdBA T Aduiae 1

oo CEVEOWHORE® LY WEMFAY dowEy &
U V¥%a YoramE WA R Xz CWLEERY B4 ©)d 3fi Yl
5° E3g+ wighE0@ z £

tyop Yz /2 \GVA At 10BN WNAKYWE-  AEAivA 1@ AVAER §aIrSt v v
Peéj ¢Ar Az O6wA %P EgCARAT ‘WE YD

vva j dAl ¢ %ezE @iotw AD waau A ol C é0 wEgy ewiCle
3 o)y AEOWY WA %EL wel w

Cowla t v o bPE CHECzZy alMibyad O g Fiicst wwaaPCER® MR ~ 0 G4 1€ -vwWe
cve AR PATED %A G HzY weze 0¥%véi 10 GWE )i°%CE 10AEAES £ |

Ty ¢ WA~ YRRAGoOWE

) alwenAv %AET &AWHA Vil G edwAd K yuve °VE & 34 ANEZC [BOONW
| * Az0 jA MBOAEE & %Wv W 32A € ABRIAGYA ~ 18t wzAGaamd 0GR vEWAYaz ol ¢

YOE atwecAgi Ave%APARE A 92w ¢ ABEVE) G-aBhdEyY LA



104

105

u({(.(i‘& Gatsp# P

aCE (3™

Table 1 Normalized prices offood products in Iran

0 B3 Ce1Y. 4

1 v Adw 36CBEE 6 § W &

code Product Normalized
©)
101 Eggs 0.15
102 Milk 0.19
103 Butter, Cream & Ghee 0.23
104 Cheese 0.21
105 Beef (red Meat) 0.47
106 Poultry Meat 0.22
107 Sweeteners & Honey 0.56
108 Fish (capture) 0.43
109 Oils Misc. 03
110 Sunflower Oil 13
111 Rapeseed Oil 0.1
112 Soybean OIl 0.12
113 Other Fruit .24
114 Citrus Fruit.“ 7
115 Bananas 0.12
116 Apple 0.09
117 Berries 0.11
118 u OIives&ates 0.18
119 avr(€Canesugar, Beetsugar) 0.07
120 r Vegetables 0.12
122 atermelon, Melon 0.03
2 ‘!I'omatoes 0.05
123 Mixed Nuts 0.60
4 Beans 0.15
125\ Peas and Lentils 0.19
Other Pulses 0.12
127 Potatoes 0.07
128 Rice 0.14
129 Wheat & Rye (Bread) 0.10
130 Barley 0.06
131 Maize (Meal) 0.09
132 Coffee 1.00
133 Dark Chocolate 0.24
134 Tea 0.61
135 Olive Oil 0.51
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Changes in dietary patterns over recent decades have imposed substantial pressure on the environment and natural

-Sensitive Dietary Patterns Using an Economic and Environmental

Approach

resources. Consequently, developing a sustainable diet assessment framework capable of simultaneously reducing
environmental impacts and economic costs has become increasingly important. In this study, for the first time, the
NSGA-II multi-objective optimization algorithm was employed to optimize multiple objectives, including
reductions in water consumption, land use, greenhouse gas emissions, terrestrial and freshwater acidification,
biodiversity damage, eutrophication potential, total dietary cost, and food waste, while simultaneously satisfying
the minimum nutritional requirements for 12 age and sex groups. The optimization results for each age and sex

group were presented as a Pareto front, demonstrating the existence of a set of optimal dietary solutions with
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different tradeoffs among the considered objectives. Owing to the inherently -ohjiictive nature of the
problem and the current structure of food prices, identifying a single solution that simultaneously optimizes all
objectives while fully meeting nutritional requirements is not feasible. Therefore, policymakers and decision
makers can select the most appropriate dietary pattern from the proposeeoptaneab solutions according to
their specific priorities and policy objectives. The findings of this study provide a practical framework for
improving both human nutrition and environmental sustainability. The results suggest that revising certain
policies particularly by increasing support for seafood, fruits, vegetables, and legioukssubstantially reduce
pressure on water resources and the environment. In contrast, current pricing policies for some food groups are

not necessarily aligned with the lotgyrm conservation of natural resources and environmental sustainability.

regiestonjediive

Keywords: Water and Environment Sensitive Dietary (WESD) pattern, diet

optimization, sustainable dietary pattern, sustainable development.
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