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Table 1 Normalized prices of food products in Iran

Ol 33 (2138 3lge baud Jlo s B Ciond =) Joua

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 ‘l
109 Oils Misc. 0.&‘
110 Sunflower Oil 13
111 Rapeseed Oil 0.1
112 Soybean Oil 0.12
113 Other Fruit n
114 Citrus Fruit -
115 Bananas 0.12
116 Apples 0.09
117 Berries 0.11
118 wm Olives @tes 0.18
119 avr(@anesugar, Beetsugar) 0.07
120 T Vegetables 0.12
121 atermelon, Melon 0.03
2 Tomatoes 0.05
12 Mixed Nuts 0.60
4 Beans 0.15
125 u 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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Fig.4- Clustered samples of male age groups 4-8, 9-13, and 14—18 years.
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Fig.6- Clustered samples of male age groups 19-30, 31-50, and 51+ years.
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A Multi-Obj
-

Absg

Changes in dietary patterns over recent decades have imposed substantial pressure on the environment and natural

tive Framework for the Analysis and Optimization of Water- and

-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 trade-offs among the considered objectives. Owing to the inherently multi-objective 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 proposed Pareto-optimal 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 legumes, could substantially reduce
pressure on water resources and the environment. In contrast, current pricing policies for some food groups are

not necessarily aligned with the long-term conservation of natural resources and environmental sustainability.

Keywords: Water and Environment Sensitive Dietary (WESD) pattern, dietary regirhgs, lti*objective

optimization, sustainable dietary pattern, sustainable development. o\
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