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Extended Abstract

Background and Objective
Without sufficient water resources, the provision of various types of energy carriers, and without en-
ergy supply, access to available water resources is not possible. Food security will be at risk without
providing these two resources. While transparent, the relationship between these three vital human
resources is very complex and extensive. The water-energy-food security nexus is the management
of the most basic natural resources to meet human needs in the light of their internal and external
drivers. The purpose of the present study is to examine two widely used approaches in quantifying
the water-energy-food security nexus in urban areas, including: (1) input-output analysis based on
modern management and (2) the portfolio concept based on economic theory, and to describe the
most important challenges in quantifying the nexus and achieving a generalizable computational
modeling based on previous research that have not been considered so far. Understanding these
challenges helps to assess conflicts and find solutions that balance demand in different sectors.
Methodology
In general, the water-energy-food security nexus can be divided into the following groups from an
economic perspective: (1) input-output analysis, (2) trade-off analysis, (3) economic modeling, (4)
supply-chain analysis, (5) portfolio concept. Given the frequency of input-output analysis in nexus
studies, the concept and history of its integration to the water-energy-food security nexus in urban
areas will be described. The concept of portfolio management will also be investigated as a new tool
in quantifying the nexus concept.
Findings
Given the newness of the nexus concept, it is difficult to achieve integrated quantification methods
that can be extended across all spatial and temporal scales and are compatible with the political and
economic structures of different countries in the short term. The present study investigated one of
the most common methods of quantifying the nexus concept based on an economic theory and a
new management method. The challenges in this field were also discussed, the resolution of which
could be the subject of future research related to the concept of the water-energy-food security nex-
us.
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Table 1. Research on Nexus based on input-output analy-

sis
Researchers | Nexus type Method Spatial
scale
Duan and Energy- Input-output anal- City
Chen [19] Water- ysis, Material
Carbon Flow Analysis
[MFA]
Chen et al. Water- Multi-regional Multi-
[20] Energy physical input- district
output analysis
Meng et al. Water- Disaggregated City
[21] Carbon input-output mod-
el
Nawab et al. Energy- Extended multi- City
[22] Water scale input-output
Liang et al. Food- Environmentally Province
[23] Energy- extended multire-
Water gional input—
output
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