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Food insecurity is a major global development challenge, requiring investment
in agriculture, poverty reduction, and conservation of natural resources to
ensure universal access to food. This study aimed to identify and analyze the
linkages between key food and water security components. The target
population included experts in food and water security, particularly faculty
members and practitioners, with 15 participants selected through purposive
sampling. Data were collected using a questionnaire, validated by agricultural
management and development experts at the University of Tehran, and its
reliability was confirmed by Cronbach alpha coefficient. The DEMATEL
technique was used for data analysis. Results revealed that the sustainability of
water access had the greatest impact on other water and food security
components, while food consumption had the least influence. Food availability
was identified as the most influenced component, Economic access to water
was the least influenced. The sustainability of food access was highlighted as
the most critical factor for improving food security. The study emphasizes
sustainable natural resource management, investment in innovative
technologies, and increased resilience to climate change to enhance water and
food security. Additionally, economic policies should be designed to improve
the economic capacity for water and food access, particularly for low-income
groups. These measures can foster more sustainable and equitable systems in
water and food security.
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Table 1. The main components of food and water security
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Source: The research findings
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Table 2. Scoring spectrum in the DEMATEL method

Very high impact High impact Low impact Very little impact No effect
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Source: Jalilibal and Bozorgi-Amiri (2022)
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Table 4. The average matrix of experts' opinions (Scoring from 0 to 4)
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Table 5. Normalized matrix

EW) W)  (PAW) _ (AW) [S3) [(<3) (AF) (PAF) __ (EAR) M=M"a
0.10 0.09 0.08 0.09 0.13 0.1 0.12 0.14 0.00 (EAF) 1ié & (oabasBl oy
0.09 0.10 0.11 0.11 0.13 0.13 012 0.00 0.10 (PAF) 13& 4y (S jub (oo yiwd
0.09 0.09 0.09 0.09 0.13 0.13 0.00 0.14 011 (AF) 13 _onlys
0.07 0.08 0.09 0.09 0.10 0.00 0.10 0.10 0.10 (CF) 1ié G pamo
0.11 0.11 0.10 0.10 0.00 0.13 013 011 0.11 (SF) () 18 &y (g ywd pols
0.11 0.13 0.13 0.00 012 0.11 013 011 012 (AW) T glio coliS | cusgrge
0.11 0.11 0.00 0.11 012 0.12 012 011 011 (PAW) T gulin 4y (S jub g o
0.12 0.00 0.14 0.13 013 0.12 0.14 011 0.09 (SW) o &y (s yiod polis b (sl
0.00 0.13 0.11 0.12 012 0.11 013 012 0.11 (EW) T & olasdl s >

Source: The research findings
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Table 6. Total relationship matrix

T=M(I-M) (EAF) ___(PAR) [(5) €H (€3] AW) ___(PAW) __(5W) __(EW) R J R+J R-J
0.78 0.98

(EAF) . 1.00 0.98 1.00 0.84 0.85 0.85 0.82 8.108 8.023 16.131 0.084
(PAF) 0.90 0.89 1.04 1.03 1.04 0.89 0.90 0.89 0.84 8.399 8.808 17.207 -0.409
(AF) 0.88 0.98 0.90 1.00 1.00 0.85 0.86 0.85 0.81 8.143 9.237 17.380 -1.094
(CF) 0.76 0.82 0.86 0.75 0.84 0.73 0.74 0.72 0.69 6.897 9.027 15.924 -2.130
(SF) 0.91 0.99 1.05 1.03 0.92 0.88 0.89 0.90 0.85 8.431 9.090 17.521 -0.660
(AW) 0.97 1.04 110 1.07 1.08 0.84 0.96 0.96 0.90 8.906 7.818 16.724 1.088
(PAW) 0.91 0.98 1.04 1.01 1.02 0.88 0.80 0.89 0.85 8.380 7.935 16.316 0.445
(Sw) 0.96 1.07 114 1.09 pk 0.97 1.00 0.86 0.93 9.128 7.861 16.989 1.267
(EW) 0.96 1.05 111 1.07 1.08 0.94 0.95 0.95 0.80 8.904 7.494 16.398 1.410

Source: The research findings
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Figure 1. Determining the location of the main components of food and water security

Table 7. The mutual effects of the main components of food and water security

Relationships (EAF) (PAF) (AF) 5) (SF) (AW) (PAW) (SW) (EW)
(EAF) 0.979 1.004 0.978 1.004

(PAF) 1.041 1.027 1.035

(AF) 0.982 1.002 1.003

(CF)

(sP) 0.994 1.053 1.028

(AW) 0.965 1.042 1.100 1.068 1.077 0.963 0.957

(PAW) 0.984 1.037 1.013 1.020

(sW) 0.961 1.066 1.136 1.095 1.110 0.974 0.996

(EW) 0.960 1.051 1.106 1.068 1.077 0.952

Source: The research findings

o bilgy 4l (oadd)lsbisl o) aditine bilgy wple I Jols mls Lelelp glg e woles )
adio o blyy £ JSS () 43 0l L jhcgs (Y JSE) Jdo &S Oygods |, u.ﬂ 5 M Cuiel (sladdlie
ol 04 a5 Ol S Cps g A

0.120

0.117

0.123

Economic Acce

0.117 ss to Food
0117 ().]%
A\ | _——aA\

A 0.129 . 0.138
= »Availability Sustainable Ac
of Food 0.135

cess to Food
0.117 4

b\( ”7(1;_17 \Physical Acces
).

s to Food

~ Consumption v
» 4-/

of Food

Availability G155 5

of Water o 126
hysical Acces
to Water , 15,

0.13, 0.
0.13 0.143
0,140\~

Sustainable Ac
cess to Water

< 0.117
0426 Economic Acc
ess to Water

Figure 2. Model of relationships between the main components of food and water security
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