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attention to the security of all three parts and their interaction. Therefore, in this
study, using the global database and global projects conducted to estimate the
Nexus index, the results of Iran's output and position among 170 registered

Keywords: countries were analyzed. Also, the criteria are ranked by a Water-centric
Water-Energy-Food, perspective using Analytical Hierarchy process (AHP) and compared with project
Nexus, Holistic thinking, | weights. Iran ranks 84th in the global nexus index, with the energy sector ranking
Co-management 49th and the highest among other water and food sectors. According to studies,

Iran is in the middle position, but some neighboring countries such as Turkey and
the UAE are in the 54th and 52nd positions. Weight prioritization also showed
that the water-centric perspective can underestimate the effect of important
indicators.

1. Introduction

Iran is one of the countries facing a serious water problem. Rapid population growth, urban migration
and urban development, inadequate water distribution infrastructure, declining water quality, inefficient
agriculture, increasing water demand, over-development of dams, over-digging of illegal wells,
drought, floods, climate change, sanctions and economic instability are Iran's water problem (Madani
et al., 2016). Water-centric thinking in water resources management and recognizing water as a purely
economic commodity can create many challenges in a country's policies. In general, 71% of the
available fresh water resources and 30% of the energy produced globally are used in agriculture
(Mohtar, 2012). One third of all globally produced food is wasted (IRENA, 2015). 15% of the world's
fresh water is used in energy production (Yuan et al., 2016). Thus, a holistic view, such as the Water-
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Energy-Food Nexus, sheds light on the multicentric nature of water resources management, and that
consider each as a security commaodity, not a purely economic one.

2. Materials and Methods

In this study, using data from the World Bank, the Food and Agriculture Organization (FAQO) and the
Water Research Commission (WRC) project (project number: K5 / 2959), with the participation of the
National Research Foundation of South Africa the and Ministry of Foreign Affairs of the Netherlands
through the WEF-Tools project analyzes Iran's position in this ranking. However, the purpose of this
article is to extract and study this index in order to get an overview of the situation of the country from
the perspective of the correlation index compared to other countries in global research and information.
This hybrid index in the WRC project consists of linking three resource sectors, namely water, energy
and food, as pillar/ sub-pillar. The indicators used in this project consist of three pillar, six sub-pillar
and 21 indicators: seven indicators related to water, six indicators related to energy and eight indicators
related to food. The weight of the pillars, the "sub-pillar" of water, energy and food, is equal, because
it is the basic philosophy of the WEF nexus and its multicenter perspective. By providing equal weight
across the three columns, it is implicitly stated that SDGs 2, 6, and 7 are equally important. The weight
of main pillars is 0.333 and the sub-pillars of each are 0.167, which are divided among 21 indicators.
The interpretation of the index results is typically calculated as follows:

Index = A1X1 + A2X2 + A3X3 + ... + ApXp (1)

Where the Ai is the weight to be determined from the data and Xi is the appropriate subset of the "p"
variables (WRC Report, 2020).

Then, using Analytic Hierarchy Process (AHP) with Expert Choice 11 software, the indicators were
prioritized with a water-centric approach. For this purpose, the questionnaire of pairwise comparisons
of indicators was completed by several experts.

3. Results

The value of the WEF Nexus index for Iran in this project is 54.9 and puts the country in 84th place for
the evaluated countries. The value of Iran is 54.5 for the water pillar, 60.5 for the energy pillar and 49.6
for the food pillar. Energy in Iran is generally in a better position. Therefore, Iran's potential in the
energy sector and on the other hand, development and investment in clean energy can affect two other
indicators. So that when electricity is available, water can be pumped, treating water or desalinated and
used for irrigation.

According to the information extracted from the FAO, the share of Iran's water consumption in the
agricultural sector is about 92%, the industrial sector is 2% and the domestic sector is about 6%. The
value of water index is 54.5th and it ranks 94th among 170 countries.

Iran uses about 93% of its fossil fuels to generate electricity (World Bank). High dependence on fossil
fuels and power generation leads to more virtual water footprints. Although water consumption in the
industrial sector accounts for only 2% and is effective at 31.68% of GDP, it has more virtual water
footprints. According to Iranian news reports in 1396, the industry had a share of electricity
consumption of about 33%, which is almost equal to the percentage of household electricity
consumption (32.7%). In the case of water, although agriculture has the largest share, in the energy
sector it has only a 16% share in electricity consumption (Niroo News, 1397). The important point is
virtual water in electricity generation. In fact, the water, energy and food nexus examine these issues
simultaneously and can be well considered in the root causes of water problems. To evaluate the
effectiveness of water consumption in the agricultural sector, the GDP index and the share of agriculture
in this index were used. According to the recorded agricultural data, only 12.18% in 2019 had a share
in GDP, which indicates the low efficiency of water consumption compared to agricultural production.

4.  Discussion and Conclusion

Also, comparing the weight of the criteria with the multicenter approach and AHP analysis showed that
water-centric thinking ignores some essential parameters and it weakens the analysis. Therefore,
according to the results, in nexus analysis, although the multicenter approach is better because each of
these three parts are inseparable, in the sub-index analysis, it is better to use hierarchical methods to
prioritize the indicators for a more realistic analysis.
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Evaluation of Iran’s Water-Energy-Food Nexus Index Comparing Other
Countries

Mohammad Reza Goodarzi '*. Atiyeh Fatehifar?

Abstract

Water-centric thinking in water resources management and recognizing water as a purely economic
commodity can create many challenges in a country's policies. But a holistic view, such as the Water-
Energy-Food Nexus, sheds light on the multicentric nature of water resources management, and that
consider each as a security commaodity, not a purely economic one. The nexus approach pays equal
attention to the security of all three parts and their interaction. Therefore, in this study, using the global
database and global projects conducted to estimate the Nexus index, the results of Iran's output and
position among 170 registered countries were analyzed. Also, the criteria are ranked by a Water-centric
perspective using Analytical Hierarchy process (AHP) and compared with project weights. Iran ranks
84th in the global nexus index, with the energy sector ranking 49th and the highest among other water
and food sectors. According to studies, Iran is in the middle position, but some neighboring countries
such as Turkey and the UAE are in the 54th and 52nd positions. Weight prioritization also showed that
the water-centric perspective can underestimate the effect of important indicators.
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