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Investigating the Conformity of Virtual Water Export Pattern with
Iran's Competitive Advantages

Farzaneh Amiri!, Hamed Rafiee?, Abolfazl Mahmoodi?3

Abstract

Given the water scarcity in various countries of the world, including Iran, the issue of virtual
water and its trade has particular importance in future water planning and policy making. In this
research will be estimated advantages for export, virtual water quantity and virtual water value
per cubic meter for the main export products (pistachio, dates, saffron, kiwi and apples) and
relationship between virtual water exports and export advantages during the years 1992-2016.
The results showed, on average, the export of virtual water and its value for pistachio are 4.9
billion cubic meters per year and 0.149 dollars per cubic meter respectively and symmetric
revealed comparative advantage index during the same period for pistachio showed the existence
of an export advantage. However, the correlation coefficient shows a significant and negative
correlation between the value of virtual water exports and the export advantage of this product,
which indicates that the pattern of virtual water exports is incompatible with the competitive
advantage of pistachios. Negative effect on the product of saffron, similar to pistachio shows the
mismatch between trade patterns and virtual water value. In date product, the lack of a significant
relationship between the value of each cubic meter of virtual export water and the export
advantage also confirms this mismatch. While the most effective condition was for the export of
kiwifruit and apples. Therefore, the alignment of business policies and water conservation policies
in the current state of the country and the crisis of water resources will be more urgent.

Keywords: Virtual Water, Virtual Water Export Value, Commercial Model, Competitive
Advantage
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Introduction

The term virtual water was first defined in the 1990s by Allen as "the sum of water used to
produce a certain amount of product", and in 2003 Hoekstra provided a more complete definition
of virtual water. In this definition, virtual water is the total water required to produce a certain
amount of product (goods), according to climatic conditions, location, time of production and
efficiency (Dehghani Sanich and Sohrab, 2013). For the first time, in addition to examining the
export of virtual water and its value of each cubic meter for Iran's main export products, this study
will examine the relationship between the export advantage and the value of each cubic meter of
virtual water.

Methodology
The virtual water of a plant is obtained from the ratio of the total water used to produce that
plant to the total product produced, which will be in relation (1):

NW.
V,, =——— "j"is product 1)

Yield
In this equation, Vv, is amount of virtual water per unit of production in product j, NW/, is amount
of water use per hectare. To obtain this amount of water consumption, water needs and water

efficiency in the same area will be required. Also Yield ; indicates the yield of the product in the

area. In the following, the equivalent value per kilogram of virtual water will be obtained through
Equation (2):

EX. -
VOV, =— "j"is product 2)
VWj
In this equation, VOV, is the virtual water value per exported cubic meter and EX; is export

revenue to each of the target countries.

Also, the revealed comparative advantage index is a suitable criterion for measuring the
comparative advantage of the exports. The index of comparative advantage criterion is derived
from Equation (3) (Balassa, 1998):

RCA! = (x] I x)) I(x I x") ®)

In the equation (3), x; is the value of export of goods i by country j. also x/ is total value of
exports in country j, x» and x» are the world exports value of the goods i and total value of global
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exports respectively. To solve the problem of asymmetry of the RCA index, the symmetric form
of this index is presented as Equation (4) (Brasili et al., 2000):

RCA; -1

RCA; +1 )

The symmetric RCA index is between -1 and +1. Positive values of this index indicate the
existence of a comparative advantage in exports, while negative values indicate the absence of a
comparative advantage.

Finally, these relations are estimated for 5 products of pistachio, date, saffron, kiwi and apple and
it will be determined whether the products with export advantage necessarily have more export
virtual water and what value will be equal to each cubic meter of water for the export. The main
data in this study was obtained from the Iranian Chamber of Commerce, Industry, Mining,
Commerce and Agriculture (2017) and from the ITC site.

RSCA, =

Discussion and Conclusion

The results of this study showed that firstly, the amount of virtual water exports in Iran is
different during different years and more importantly, the fluctuation of the values obtained per
cubic meter of virtual water is significant. Also, the value per cubic meter of virtual water export
to the target countries has a fluctuating trend, which can be seen especially in the case of saffron,
apples and kiwis.
But the most important result of this study has been that in the case of the most important export
products of Iran, namely pistachios and saffron, there is a completely negative and significant
relationship between the export advantage and the value of each cubic meter of export virtual
water.
In fact, whenever a more suitable export advantage was created for export, the value of each cubic
meter of export virtual water decreased and water was exported cheaper to other countries. In the
years when Iran's export advantage in export markets decreased, virtual water was exported at a
more reasonable price.
This result will indicate the incompatibility of Iran's business model with water management
policies. In the case of the date crop, the lack of a significant relationship between the value of
each cubic meter of virtual water and the export advantage, continues to emphasize the attention
to water management policies in trade programs. However, in the case of apple and kiwi products,
the improvement of export advantage indicators has led to more appropriate values of export
virtual water. As a result, in order to gain export advantages in world markets and develop market
share in target countries, it is necessary to pay attention to improving the value of virtual water
exports of Iranian pistachios, saffron and dates so that limited water resources in the country are
not exported cheaply.

The most important references

Balassa, B. 1998. Revealed comparative advantage and alternatives as measures of international
specialization, DRUID Working Papers No. 98.

Brasili, A., Epifani, P. and R. Helg. 2000. On the dynamics of trade patterns,
CESPRI, Italy, Working Paper, 115: 1-33.

Dehghani Sanich, H and F, Sohrab. 2013. Virtual Water Trade Book, Iran Chamber of Commerce,
Industries, Mines and Agriculture Publications.

Iran Chamber of Commerce, Industries, Mines and Agriculture. 2017. Import and Export Report
of the Islamic Republic of Iran.



