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Evaluation of sustainable agriculture indicators in the west of Iran based on
Water, Food and Energy Nexus
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Extended Abstract

Nowadays, resources management in the watersheds is a vital task for the managers and
planners due to the necessity of handling challenging issues between supply and demand
sectors. On one hand, agriculture is faced to limited production resources and on the other
hand, it provides the food security for the growing population, So, making balance between
the withdrawal of water resources and the amount of production is necessary. Agriculture
depends on nature directly, also consumes about 70% of the world's fresh water and about
30% of the world's energy; therefore, evaluation and management of agriculture is very
important in the view point of sustainability. Water is required for various uses such as
irrigation and food process, extraction, mining, refine, and residue disposal of fossil fuels,
plant cooling, hydropower, bioenergy feedstock production, transportation, waste disposal,
emission control, and construction, operation and maintenance of energy-generation facilities.
Moreover, energy is needed for fertilizer production, agricultural machinery, food
preservation and process, transport, cooking, and pumping irrigation water for food
production. To supply drinking and sanitary water, energy is also needed for water pumping
and distribution, water and waste water treatment, sea water desalination, constructing,
operating and maintaining water-supply facilities, and fulfilling end uses. Water, energy and
food are necessary for human comfort, poverty reduction, sustainable development and are
inseparable part of human life. Iran is located in arid and semi-arid climate and the average
rainfall is very low. The average annual rainfall in Iran is approximately 250 mm, while this
average is 860 mm on the earth. So, it is very important to implement the proper water
resource management, considering the conditions of water shortage and crisis, to provide
people’s food in the future.

This study which was conducted in two regions in the west of Iran (Miandarband &
Oshtorinan plain). The purpose was to evaluate and compare the performances of farmer’s in
cultivating the same crops in similar weather. In the current study Water, Food and Energy
Nexus Index (WEFNI) was determined to investigate the sustainability of agriculture. WEFNI
includes six indicators: of water consumption, energy consumption, water efficiency, energy
efficiency, water economic efficiency and energy economic efficiency. Indicators are
conceptual tools for sustainability evaluations that can be influential in many sectors. So, for
the present research, the interrelation between water and food was measured by water
consumption, water mass productivity, and water economic productivity indicators.

In addition, energy consumption, energy mass productivity and energy economic productivity
indicators are indicatives the relationship between energy and food. Water, Food and Energy
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Nexus Index uses a combination of different indicators to show the interrelations between
water, energy, and food sources that can be used to evaluate and monitor different resources.
The final results obtained by the weighting and averaging of these indicators. The data has
been collected through interviews with 43 farmers, field observations, related organizations
and NETWAT software. Three crops tomato, potato, and cucumber were evaluated, which are
prevailing cultivation in two regions.

Agriculture in Iran is facing to big challenge which indicates the importance of water
resources and sustainable agriculture. The water-energy-food nexus approach was adopted to
develop appropriate strategies for the optimal cropping patterns in the west of Iran. Due to
extreme access to water and energy in agriculture sector in Iran and undesirability of land uses
in the Miandarband & Oshtorinan, water-energy-food nexus approach can help poverty
reduction and generate employment opportunities among farmers. vAchieving sustainable
development in the agricultural sector, as the largest water consumer, by minimizing water
and energy usages and maximizing productivity is the other achievements of implementing
water-energy-food nexus. Results showed that Water, Food and Energy Nexus Index of
tomato, cucumber and potato was 0.87, 0.49 & 0.24 in Miandarband plain and 0.96, 0.48 &
0.33 in Oshtorinan plain Respectively. Based on WEFNI tomato has the best condition in both
regions. So, WEFNI is suggested as a management tool to improve cropping pattern, which
consider aspects of water and energy consumption and food security. In addition, more
research is recommended on agricultural sustainability and resource protection, water
resources in particular. The water-energy-food nexus has potential to be extensively
implemented in other regions to identify weak connections in natural resources management
policies. It is further suggested to be used to improve national sustainability policies in
various sectors.

Keywords: Water, Food and energy nexus, \Water. resources management, Agricultural
management, Miandarband, Oshtorinan.
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