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Abstract

The agriculture sector, as a key sector in the national economy, plays an important role in
food security and economic development. Iran has a special position in the production of
agricultural products with its climatic diversity and unique features, but due to dry and semi-
arid weather conditions and scattered rainfall, it faces the problem of water scarcity. This
issue has caused the inconsistency between water scarcity and agricultural competitiveness.
The main purpose of the present research is to answer the question whether the shadow
price of water is effective on the competitiveness of the agricultural sector. For this purpose
and in the first stage, using the production function approach, the shadow price of selected
Iranian agricultural products (including wheat, rice, potato and corn in selected provinces)
was estimated during the period of 2001-2018 (based on the latest available data) and then
in the next step, the research question was answered with the approach of system dynamics.
The results of the simulation and sensitivity analysis of the model show that by applying
the shadow price and increasing the price of water, the demand for water consumption in
the agricultural sector is reduced, and with the negative effect on the product performance,
the competitiveness of the selected agricultural products is reduced. Based on this and
considering the strategic importance of the agricultural sector, water pricing should be done
with special sensitivity, but technological and soft measures to save and increase water
productivity in the agricultural sector and to improve the optimal cultivation pattern as well
as the foreign trade pattern are essential.
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1. Introduction

Iran's water resource is limited and almost scarce, and in this situation, with the
increase in population and economic development, meeting the water needs of
different sectors faces many limitations. Therefore, water demand management
and the implementation of policies that increase the motivation of consumers to
save and prevent wasting the amount of consumption of this valuable input is very
effective and important. One of the main reasons for the low efficiency of water in
the agricultural sector, as well as its lack of efficiency in this sector, is the lack of
clarity about the accurate price of water and its low relative price. The low
efficiency of irrigation water requires investment in water-saving technology.
However, due to this fact, the motivation to invest in alternative water irrigation
technology in order to prevent water wastage is low. One of the best policies and
methods to preserve water resources is the policy of accurate pricing of water in
different sectors so that an optimal pattern in water consumption can be
employed.

The main purpose of the present article is to investigate the effect of shadow
price of water on the competitiveness of selected products of Iran's agricultural
sector during the period of 2011-2018. In this research, production approach is
used to estimate the competitiveness of selected agricultural products, and system
dynamics is employed to simulate and make policy scenarios.

2. Materials and Methods

Considering the dilemma of water price and agriculture products competitiveness,
in this study, in the first stage, using the production approach, the shadow price of
selected agricultural products of Iran (including the main crops, wheat, rice,
potatoes and corn, in selected provinces) during the period of 2011-2018. The
shadow price of water can be a measure for optimal water consumption and
efficient allocation of water among different crops. In the next step, using the
system dynamics approach, the effect of shadow price on the competitiveness of
selected agricultural products is simulated and examined.

The system presented in this research consists of four subsystems: economic,
social, food sustainability, environment. In the economic subsystem, agricultural
producers achieve profitability while using the required inputs in the process of
producing and selling products. The social subsystem includes the population,
consumers, labor force working in the agricultural sector, and population
movement and migration. In the subsystem of food sustainability, the supply of
required food, production efficiency, the area under cultivation and crop losses are
among the key variables. In this subsystem, with the increase of cultivated area
and crop yield, total food production increases. At the same time, product
performance depends on production inputs, especially water. As the price of water
increases, the demand for it decreases and as a result, it causes a decrease in the
performance. Of course, water productivity increases with the increase of



H M Applied Economics Studies, Iran (AESI)

cultivated area with a modern irrigation system, which increases production
performance and reduces irrigation water consumption. The environmental
subsystem also includes provincial water resources, available water in the
agricultural sector, agricultural water demand, water consumption efficiency and
the effect of water pricing on the reduction of agricultural sector consumption.

3. Data

The raw data and basic information in this research were obtained from the
Ministry of Agriculture Jihad, the Islamic Republic of Iran Customs
Administration (IRICA), Statistical Center of Iran (SCI), Ministry of Energy, and
National Organization for Civil Registration (Iran). Based on basic data,
competitiveness calculations and measurement of other variables of dynamic
subsystems have been done.

4. Discussion

According to the results, it was found that in most years the economic value of
water is higher than the water-price paid by farmers. The results of the simulation
and sensitivity analysis of the model show that with the increase in water prices,
the demand for water consumption in the agricultural sector has decreased, and as
a result, with a negative effect on product performance, it causes a further
decrease in the competitiveness of selected agricultural products. Therefore, due
to the importance of the agricultural sector in food security and job creation, water
pricing should be done with special sensitivity, and in order to save and increase
water productivity in the agricultural sector, new irrigation technologies should be
used.

The results of the present research show that wheat receives the least impact
from the increase in the price of water input. The low consumption of irrigation
water and the increase in water productivity by implementing the policy of
equipping irrigation systems in the area under crop cultivation will cause the
economic pricing of water, the competitiveness and production of the product to
have little changes compared to the base situation. Rice, as the main variety in the
household consumption basket, plays a high role in food security and providing
calories to consumers. Due to its high water requirement, it is not possible to
increase the price of water input for this product. Potato is also one of the basic
and widely consumed commodities in the food supply of the country. Considering
its role in food security, export of agricultural goods and job creation, it is felt
necessary to pay attention to supporting its production. Corn is one of the
important grains providing poultry feed. Considering that a large part of the
country's needs for poultry feed is imported, its domestic production is important
in order to maintain the food security. Therefore, the increase in the price of water
by affecting the performance and profitability of the product will bring a further
decrease in the area under cultivation and production.
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5. Conclusion

According to the results, increasing the price of water alone cannot be a suitable
solution to improve water efficiency and prevent the wastage of this vital
resource. If liberalization is to be done in the input market, it should also be done
in the product market, which has social and food security consequences. Of
course, the price of water in the agriculture sector is low, which is acceptable in
terms of support and food security, but in this case, there are other concerns such
as depleting and wasting underground water reserves. Improving water efficiency,
increasing the yield of water products, using green water, modern irrigation,
improving technology, high-yielding seeds, improving the level of mechanization,
modifying the foreign trade pattern can be solutions to solve this concern. Due to
the low price of water, there is little incentive for farmers to use these systems. In
this regard, the government's intervention and investment and promotion,
technical and educational support to the farmers is necessary.
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agricultural goods (Reference: Present study).
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Graph. 4: Statistical comparison of two data sets, data reproduced with Vensim software

(Reference: Present study).
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Tab. 1: Results of the behavioral reproduction test of the simulation model in selected
agricultural products
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Graph. 5: Statistical comparison of no cultivation, data reproduced with software (Vensim)

(Reference: Present study).
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Fig. 1: Dimensional consistency test of the selected model (Reference: Present study using

Vensim software).
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Fig. 2: Structure confirmation test of the current research model (Reference: Current
research with Vensim software).
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Graph. 6: The effect of water prices in the form of mixed policies in the first scenario on
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potato competitiveness (Reference: Present study using Vensim software).
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Graph. 10: The effect of water prices in the form of mixed policies in the second scenario on
wheat competitiveness (Reference: Present study using Vensim software).
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potato competitiveness (Reference: Present study using Vensim software).
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Graph. 13: The effect of water prices in the form of mixed policies in the second scenario on
maize competitiveness (Reference: Present study using Vensim software).
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