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ABSTRACT

Increasing demand for water resources due to population growth and economic development on
one hand, and water loss and rainfall reduction, on the other hand, have required attention to the
demand for water at macro level and policy making. With regard to the new approach of countries
in virtual water trade and according to the Heckcher-Oholian theory (H-O), the study of virtual
water trade will provide valuable points for planners and policymakers in the water and agriculture
sector. In this study, the factors affecting virtual water trade (VWT) using the gravity model (GM)
based on the H-O theory was studied. to this end, using the World Bank and FAO international
databases, wheat crop statistics were collected in selected countries over a period of 4 years’ period
of 5 years from 1994 to 2013. During the study period, the total volume of imported and exported
wheat was 44.1 and 235.7 billion cubic meters, respectively. The highest effect on GM is on wheat
cultivar with a coefficient of -2.54. Considering the ineffectiveness of water prices on virtual water
trade, it is possible to pay a special attention to the rationale of water pricing in order to
differentiate water tariffs.
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Objectives

Virtual Water Business Approach (VWT) as an innovative approach to water input, it is
important to produce and consume various commodities . This approach basically it pays for goods
that are produced or consumed amount of water used to be . There are two general views on virtual
water trade. Firstly, virtual water trade can be a viable alternative to cross-border water transfer in
countries . So instead of investing in physical water transfer, it can be imported or exported
virtually, which is cheaper than investing in a large-scale water basin project . Secendly, relative
self-sufficiency and investment in food security are prioritized over the virtual water trade.

Method

In order to achieve the research objectives, the factors affecting VWT were studied using gravity
model and hybrid data. The selected countries are to study the research objectives through the
exchange of rice products including. Argentina, Azerbaijan, Australia, Austria , Germany , United
Arab Emirates, Turkey, France , Russia, Canada, Kazakhstan and India. The research period has
been selected over five 4-year periods (due to the lack of data for some variables) in a particular
year from 1994 to 2013. In order to determine the factors affecting (VWT) and the definition of a
new trade dimension, before the regression model, the gravity model Manhattan tests, Chow,
Housman, as well as classical assumptions, the method of estimating the model was selected
according to the Housman test, EGLS. Using the method of determining the factors affecting the
trade process between countries, optimal water resources management can be achieved. In this
study, a generalized gravity model has been used to study the determinants of (VWT). The results
of the co-integration test indicate a long-run relationship between unbiased variables. In order to
study the general framework of the pooled data, after the Chaves test, regression was determined
using the least squares method. Housman test was used to determine the type of effect of the
model. The results indicate a random effect. At the end, the estimation of the virtual gravity model
of the wheat product was carried out. Based on estimated results and according to statistics R 2
And F Virtual water trading can be justified in the form of gravity. According to the results of
regression, factors affecting wheat virtual water trade with positive and significant effect include
Iranian population (POP ;) and neighbors countries ( Com) and with a significant negative effect on
per capita ratio GDPlran to trading countries and lIranian crop productivity to exchange countries
ratio (L) Is. The Gravity factor of Iranian virtual water trade can also include the Iranian population
(POP ;) And the difference in per capita water than water harvesting renewable (WWA). The
economic size of countries (GDP) and the variable water price index (WP) and virtual water trade
repulsion of Iranian population of trading partners (POP ;). The difference between the crop area of
Iranian crop and the countries of exchange (L) Knew .

discussion

Virtual Water Trade Model (VWTM) as a scientific model of practical action to deal with the water
crisis of countries, especially Iran, can benefit from trade. According to the findings of the study,
the expressive variables the status of water resources such as agricultural water harvesting,
agricultural water harvesting ratio to total water harvesting are ineffective on the virtual water trade
of wheat crop. One of the controversial results in the field of virtual water trading is the result,
which points to a lack of consideration for the opportunity cost of water resources in agriculture.
The main reason this is in addition to the ineffectiveness of countries' water price index variable
(VWTM) the wheat trade is justified. When water prices are not properly valued, they lead to
wastage and neglect of the volume of water consumed, especially in the opposite countries. The
Iranian population variable has a positive effect on the significant model. That is, as the population
grows, the need to supply high value wheat in the household basket increases. The economic size
ratio of the two countries had a negative relationship in the model. Reducing Iranian economic size
to trade ratio means increasing the volume of virtual water trade, while reducing the per capita ratio
means reducing Iran's GDP or increasing GDP of the opposite countries. One of the factors
contributing to the increase in GDP is the agricultural sector, and the decline in GDP in this case
also reflects a decline in the size of the agricultural sector and is considered as importation of wheat
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from other countries . The ratio of Iranian wheat crop productivity to other countries has a
significant negative effect on the model. the ratio of the variable yield of wheat cultivation in Iran
to the wheat cultivation area in Iran has a negative relationship with the virtual water trade. If the
ratio is high, it will have a negative impact on the virtual water trade, meaning that production in
Iran has been more than commercial, and given the country's high population, domestic
consumption has decreased and exports or trade have declined.

Conclusion

The total volume of virtual water imported through wheat imports is 43599205318.1 m? and the
total volume of virtual water exported from the country through wheat export during the study
period is 234634505.7 m®. This indicates the need to examine the factors affecting the virtual water
trade. The Iranian population variable has a positive effect on the significant model. Population
growth the need to supply high value wheat in the household basket increases. This is with regard
to the productivity of the cultivated crop and the status of water resources need to import goods
increases .

The population of the opposite country has no effect on the model. Iran has the highest wheat
imports from Argentina and Australia. Economic size ratio of two countries per capita (GDP) also
had a significant negative relationship. Reducing Iranian economic size to business ratio means
increasing the volume of virtual water trade, on the other hand, reducing the per capita ratio GDP
means reduction GDP of Iran or increase GDP of Countries opposit .One of the factors affecting
growth GDP The agricultural sector is declining GDP. It represents a reduction in the agricultural
sector and is considered as import of wheat from other countries

The distance variable was not significant so it was ineffective on the model. This is defensible
given the existence of a country like Argentina as a wheat exporter to Iran common border. The
above mentioned animal variable is to investigate the effect of geographical conditions on virtual
water trade. This variable has a positive impact on (VWT). The variable contains some interesting
points. Countries that are struggling with resource availability or lack access to arable land may be
able to import agricultural products from neighboring countries with high agricultural production as
a solution.

Ratio of Water Harvesting for Iranian Agriculture to other countries also falls into the group of
variables selected for the effect of scarcity or pressure on water resources on (VWT). This variable
is the effect of water on virtual water trade alone is considered. A country with a high production of
agricultural produce exports ,and a country with low productivity, along with high food demand,
imports that product, so the amount of water needed to produce the product is ignored .One of the
controversial results in the field of virtual water trading is the result, which points to a lack
of consideration for the opportunity cost of water resources in agriculture.

The main reason related to this, along with the ineffectiveness of the differences in the
water price index of countries on the model of virtual water trade, is justified by wheat
trade . When water prices are not properly priced, it results in wastage and negligible
amount of water consumed, especially in the agricultural sector. The productivity of the
cultivated area in Iran to other countries (Li / Lj) has a significant and negative effect on
the model. This result can be well justified because it is the quantity of kilograms per
hectare that takes into account both the arable land and the wheat production of the
countries on both sides of the trade. The production rate of the country is able to trade and
thus virtual water trade immobilized.
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5. Regional Trade Agreements

6 .World Trade Organization.
https://www.wto.org/english/tratop_e/region_e/region_
e.htm

7.Augemented Dickey-Fuller Unit root test

8. Pooled Least Squares.
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