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Investigating the effects of guaranteed purchase policy of agricultural
products on virtual water
(Case study of wheat in Yazd province)

Zahra Ahmadi. Ahmad Fathi Ardakani2. Masoud Fehresti Sanis!
Abstract

Water is the most valuable asset to human beings, especially in Iran, where large areas are covered by
arid and desert regions, while Iran has the highest freshwater extraction (90-94 percent) for
agricultural use. . Virtual water integrates agricultural and economic concepts with emphasis on water
as a key factor in production. On the other hand, one of the most important economic policies of
governments on agricultural products is a guaranteed purchase policy to protect the producer.
Therefore, the purpose of the present study is to investigate the effects of guaranteed purchase policy
on virtual water in Yazd province for the period 1368-1977. The results of estimating self-verification
and error correction models showed that the variable of virtual water index, production amount,
average cost and virtual variable had a significant positive effect on the guaranteed price of wheat.
and between the guaranteed price, vitual water and the average cost there is a causality and positive
long-term relationship Also, the change in price from the guaranteed price variable has a negative and
decreasing effect on the virtual water over a period of ten years, but at the end of the shock and long-
term it is moderately positive in the positive region with little downward effect. Consequently, it
should be considered as an important factor in the adoption of supportive policies, especially the
guaranteed purchase policy, as well as to support the manufacturer of the guaranteed purchase policy
with respect to the virtual water variable.
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where large areas are covered by arid and desert regions, while Iran has
the highest freshwater extraction (90-94 percent) for agricultural use. .
Virtual water integrates agricultural and economic concepts with
emphasis on water as a key factor in production. On the other hand, one
of the most important economic policies of governments on agricultural
products is a guaranteed purchase policy to protect the producer.
Therefore, the purpose of the present study is to investigate the effects of
guaranteed purchase policy on virtual water in Yazd province for the
period 1368-1977. The results of estimating self-verification and error
correction models showed that the variable of virtual water index,
production amount, average cost and virtual variable had a significant
positive effect on the guaranteed price of wheat. and between the
guaranteed price, vitual water and the average cost there is a causality and
positive long-term relationship Also, the change in price from the
guaranteed price variable has a negative and decreasing effect on the
virtual water over a period of ten years, but at the end of the shock and
long-term it is moderately positive in the positive region with little
downward effect. Consequently, it should be considered as an important
factor in the adoption of supportive policies, especially the guaranteed
purchase policy, as well as to support the manufacturer of the guaranteed
purchase policy with respect to the virtual water variable.

1. Introduction

Water is the most precious wealth available to mankind, especially in Iran, which covers a large area of
arid and desert areas and this is while Iran has the highest freshwater extraction (90 to 94%) for
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consumption in the agricultural sector. Virtual water combines agricultural and economic concepts with
an emphasis on water as a key factor in production. One of these policies used by the government is the
guaranteed purchase policy. The purchase price of agricultural products subject to the guaranteed
purchase law, taking into account the cost price, including production costs of each product and normal
and reasonable profits, is determined annually by the Economic Council and notified for
implementation. Guaranteed price is a tool that policymakers ensure access to the minimum income for
farmers in terms of production by purchasing the product at the cost level. The manufacturer is allowed
to sell the product at a higher price in the market.

2. Materials and Methods

Considering the importance of virtual water and its relationship with agriculture and climatic conditions
of Yazd province, the present study investigates the relationship between guaranteed price and virtual
water. To calculate the amount of virtual water products (agricultural, industrial, etc.). It is necessary to
consider all water sources that have been directly or indirectly (whether rain, surface water or
groundwater) in the production of the product in the calculations.

The formula can be used to calculate virtual water.vwc = C;’V—yu

Where in: VWC: Virtual water level. CY: The average yield of wheat is per year (tons per year). CWU:
The water consumed by the plant or the plant needs water. Which can be calculated using plant and
climatic data. The self-return econometric (VAR) model can be used to investigate the effect of
guaranteed price policy on wheat virtual water. The VAR model is widely used as a linear model in
multivariate modeling. This model can be considered as an extension of a univariate self-return model.
In general, it can be said that in the VAR model, the distinction between endogenous and exogenous
variables is not considered. In the VAR model, the interrelationships between the different intervals of
the variables are investigated and if the model has co-integration, it is estimated through the vector error
correction model (VECM), as a result of which long-term relationships and covariance vectors can be
obtained. The main reason for the widespread use of error correction patterns (VECM) is that short-
term fluctuations of variables are related to their long-term values. Due to the fact that the guaranteed
purchase policy has been implemented in the Islamic Republic of Iran since 1989, the study period was
used to examine the guaranteed price of wheat in Yazd province and other variables from 1989 onwards
for the studied model. NETWAT and EViews software packages were also used to analyze information
and obtain indicators.

3. Results
To estimate the econometric pattern, the time trend of guaranteed price and yield of wheat and the

amount of virtual water must first be determined. The guaranteed price of wheat from 1989 to 2006 had
an increasing trend with a slight slope, but a price jump occurred in 2010, which caused a failure in the
data of this variable. Estimates the amount of virtual water according to the equations and calculations
performed the lowest value is related to the year 1374 with 1.39 and the highest is for the year 1393
(3.00) cubic meters per kilogram. In econometric models and time series to estimate the model and
examine the relationships between variables, before any action, the static state of each variable must be
examined. In this study, the generalized Dickey-Fuller test is used and its results, as can be seen, all
variables have a degree of accumulation of type one. Granger causality test was used to determine the
causality between time series. Since the results obtained in the probability level for the virtual water
variable and the average cost was less than 0.05, Therefore, the guaranteed price has an effect on these
two factors, but it does not affect the production variable and the virtual variable D. According to the
results of the tests performed, the self-explanatory pattern is examined. The results show that F-statistic
at an acceptable level (43.74) and high determination coefficients (95%) confirm the overall
significance of the model. Analysis of variance is a method to test the dynamics of the VAR model.
This method examines the changes of dependent variables due to shocks to that variable versus shocks
to other variables. Analysis of variance determines how much of the variance is a prediction error or
the effect of shocks due to various factors. Analysis of variance of virtual water versus guaranteed price
is provided for a period of 10 years. The results show that the policy of guaranteed price protection in
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some periods has reduced and in some periods has increased virtual water, but in the long run has
negative and decreasing effects for the virtual water variable.

4.  Discussion and Conclusion

The results of the self-explanatory model indicate that the variables of virtual water index, production
amount, average cost and virtual variable D have a positive and significant effect on the guaranteed
price. Also, in discussing the estimation of the vector error correction model, the results show that there
are three all-encompassing vectors that indicate three long-run relationships between the variables. In
other words, there is a long-term relationship between the amount of virtual water and the guaranteed
price of wheat. As can be seen, both VAR and VECM models show a positive and significant
relationship between virtual water and the guaranteed price of wheat. As a result, according to the results
of the present study, special attention should be paid to the issue of virtual water in determining
guaranteed pricing policies.
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