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PP:167-179 despite the importance of the production of citrus in this sector,
should be provided the necessary support from the producers in
the export, in order to use the production capacity of this products
in Iran, and earn money through it on global markets.

Materials and Methods: In this regard, in the present study,
using a mathematical programming model, the optimal level of
subsidy for export of orange as the main product of the citrus
group has been calculated and evaluated its effect on the welfare
of the domestic suppliers of orange. The information required in
this study was based on 2017, which has been collected in the
form of documents.

Use your device to scan and read the
article online

FE 1 .\-: E‘I
A
[l

Findings: The results of the research indicate that the export
subsidy for orange in 2017 has not been optimal and for
optimization, the subsidy increases from 5,000 Rials to 7918 Rials
per kg of orange exports. By paying this subsidy, the export and
supply of orange increased by 73.6% and 0.41%, respectively, and
demand decreased by 0.66%. Rising supply along with rising
domestic prices will lead to 0.82% increase in the welfare of the
orange suppliers.

Conclusion: Therefore, considering the positive effect of
optimized subsidies on the welfare of suppliers and also a
significant increase in orange exports, it is recommended that
organizations use the method developed in this study to
determine the export subsidies of oranges.
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Extended Abstract
Introduction

Even though Iran is one of the top 15
countries in the world in the field of citrus
production, the problems have caused the
inability to compete in the world markets
and therefore the export of this product is
weak. Considering the excess supply of
oranges in the country, if the government
does not support, the decrease in domestic
prices will cause loss to the producers and
suppliers of this product. Therefore, it is
necessary to have appropriate support
policies from the government in order to
support domestic producers in order to
develop the export of potential products
such as citrus fruits in the country. One of
the tools to achieve export development
goals is export promotion policy. Among the
export promotion policies, it is possible to
mention the provision of loans with
preferential interest rates, tax exemptions
for export industries, government
regulations on export insurance, export
guarantees, and direct and indirect export
subsidies (1). Meanwhile, subsidy is a tool
that has received a lot of attention along
with other financial tools such as tariffs (2).
Revision and modification of subsidy
policies to stabilize the domestic market can
increase the fluctuations of the global
market so that trade flows depend more on
the domestic policies of countries.
Therefore, export awards are a market
change that increases the country's trade
and leads to a decrease in global prices, as
well as reducing or eliminating the transfer
of prices from the global market to the
domestic market (3) and (4).

Materials and Methods

In this study, the export subsidy rate
granted by the government for the orange
product is determined in such a way that,
firstly, the difference between this income
(which is earned by the suppliers) and the
cost of the government subsidy, which is
ultimately the profit from the support of the
subsidy. One is the export of oranges, it
should reach its maximum amount and
secondly, the lost prosperity should also be
minimized. In order to estimate the
planning model and also examine the

welfare effects obtained from the optimal
export subsidy rate, the supply and demand
functions of oranges in the country should
be estimated first. In the present study, it
has been tried to estimate the supply and
demand functions of oranges using the
generalized maximum entropy (GME)
method. In the framework of this method,
average coefficients are estimated through a
probability distribution for each coefficient
and error term. This probability
distribution is determined by selecting
several possible values and assigning an
initial probability to each of them (5). The
indicated probable values, which are known
as supporting values in the literature, are
derived from scientific theories or previous
studies (6). The probabilities related to the
support values are unknown and based on
the GME method, the maximum possible
probability is obtained for them. The sum of
the product of the probability of realization
of the interval numbers in each number
forms the regression coefficients (7). In
order to estimate a unique set of
probabilities of supporting values, the
objective function in the GME process is
defined using a concept called entropy,
which is a measure of uncertainty in the
probability distribution of a parameter, and
is optimized according to data and
numerical limitations (8).

The amount of supply is calculated
through the amount of production
published in the statistical yearbook of the
Ministry of Jihad and Agriculture and its
comparison with domestic consumption,
export and import. To calculate the
domestic demand, first, based on the raw
statistics of the Household Income and
Expenditure Plan of Iran Statistics Center,
the average annual consumption of oranges
in Iran was calculated, and then, according
to the country's population, the amount of
domestic demand for oranges was
calculated. For the producer price, the
statistics published by the Statistics Center
in the field of farm prices of products and
consumer prices based on the raw statistics
of the Household Income and Expenditure
Plan of the Statistics Center of Iran have
been used. All the above data are related to
the year 2016. GAMS software was used to
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calculate the results. Finally, after
optimizing the orange export subsidy, the
welfare effects of this optimal level on the
welfare of the supplier and the demander
were calculated and analyzed.

Findings

The first step in calculating the results is
to determine the required parameters in the
supply and demand functions of oranges
(fresh  consumption), including price
elasticity in Iran. The price elasticity of
demand for oranges was calculated to be
about 0.99, which means that for every one
percent price change, the amount of
demand for oranges changes by about 0.99
percent. Also, the price elasticity of supply
of oranges is calculated to be less than one.
According to the report of the Ministry of
Agricultural Jihad, the export subsidy rate in
2016 was announced to be about 5000
Rials, and the model results indicate its
increase to 7918 Rials, which means an
increase of about 58% of the export subsidy
for oranges. Based on the results, as a result
of this optimization, the amount of
production has increased by 0.41%, the
demand has decreased by 0.66%, and the
export of oranges has increased by 73.6%. It
is necessary to explain that as a result of
this optimization, the domestic price has
increased from 26,414 Rials to 26,589 Rials.
Considering the dependence of supply and
demand on domestic prices, considering the
0.66% price change, small changes in
orange production and demand can be
justified.

Based on the presented results, the
optimization of the export subsidy of
oranges leads to an increase in the
producer's welfare by 0.82% and a decrease
in the consumer's surplus by 1.31%. These
welfare changes are caused by changes in
production, demand and domestic prices,
which in turn are affected by export
subsidies. The main purpose of granting
orange export subsidy is to improve the
producer's situation, which has been
confirmed by the 0.82% increase in the
welfare of the producer.

The increase in the export income of
oranges has been considered as one of the
important components of the target
function of the model, which according to

the previous statements, in the conditions
of optimizing the export subsidy of oranges,
the export of this product has increased by
about 73.06%, which is parallel. , including
the export price (the world price of oranges,
which was considered exogenous), leads to
an increase in the export income of this
product. Also, the results indicate that the
subsidy payment of 7918 Rials per kilogram
of orange export will result in a cost of
223.71 billion Rials for the government.

Discussion

Based on the results, using the results of
the designed model leads to a 58% increase
in the export subsidy of oranges, which
leads to a 0.41% increase in supply, a 0.66%
decrease in demand, and a 73.06% increase
in orange exports in Iran. To be Therefore,
the increase in production and decrease in
demand, along with the price increase, leads
to an increase in the welfare surplus of
suppliers (0.82 percent) and a decrease in
the welfare surplus of consumers (1.31
percent).

Payment of subsidy for orange export is a
financial burden on the government. In this
study, in order to reduce this financial
burden, it has been tried to determine the
optimal amount of orange export subsidy in
a way that is in line with reducing
government expenses. In order to develop
the export of oranges, the government
should spend 223.71 billion Rials in this
field, which is very significant compared to
the costs considered in the reports of the
Ministry of Jihad Agriculture in 2016 (about
100 billion Rials). . According to the results
of the present study, despite the significant
increase in the subsidy costs of orange
export and also the decrease in consumer
welfare, the total welfare has increased by
0.26%, which indicates the improvement of
production and export conditions of this
product.

Based on the results of this research,
increasing the granting of export incentives
such as subsidies leads to a significant
increase in the export of oranges, so that for
every one percent increase in the subsidy,
the export of this product increases on
average by 1.27 percent. Find In other
words, for every one percent increase in
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exports, the government should consider an
incentive increase of about 0.79 percent.

Conclusion

Finally, according to the investigations
carried out on the sidelines of this research,
in the distant horizons, the amount of
export has been even 3 times the optimal
export calculated from Iran, and the reasons
for this decrease in exports and suitable
proposals to solve them should be provided.
So that finally, by equipping the orange
export facilities and identifying the target
countries, the motivation of the suppliers of
this product will also be strengthened.
One of the challenges of the present study
was not taking into account the conversion
costs of oranges due to the lack of sufficient
information on the consumption of
processed oranges, so it is suggested that
necessary measures be taken in future
studies to solve this problem.
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