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. Abstract

¢ Introduction: Considering the importance of measuring the efficiency of
export target markets for agricultural products and despite the widespread
use of stochastic frontier gravity model to measure it, it seems that this
model is not useful for countries like Iran whose foreign trade is heavily
affected by internal and external interventions. The purpose of this
research is to modify the aforementioned model for economies like Iran

Received: 2023/07/28
Accepted: 2023/11/13
PP:56-78

Use your device to scan and read the

arItEuI:Ie onIhErIm that face many restrictions in trade. In the proposed model, the variables
i 2 :of friendly political relations, crisis and economic sanctions, which were
: often used as imaginary numbers in previous studies, were added to the

[=]p* : model using the fuzzy logic technique.
¢ Materials and Methods: For this purpose, the data of 67 actual pistachio
: target markets in the period of 2001-2020 have been used to determine the
: efficiency of Iran's pistachio export using the modified stochastic frontier

: gravity model.

DOI: : Findings: The results showed that despite using the modified model in
10.30495/jae.2024.32198.2393  : Iran's pistachio export market, none of the selected target markets have
: full efficiency. The countries of Hong Kong (67/36), Germany (51/59),
: UAE (49/31), Pakistan (48/39), and Russia (45/51) had the highest
Keywords: : efficiency in the long term. Also, the results show that there is a
Export Efficiency, Stochastic : significant potential for the export of Iranian pistachios to trade partners.
Frontier Gravity Model, Fuzzy ~ : The export gap for all partners is negative, which indicates that Iran's
Logic, Political Constraints, : current export is less than the maximum possible export. The highest
Pistachio export potential is for Hong Kong and the highest gap is observed for

China.

Conclusion: Considering the variable positive effect of friendly political
relations on Iran's pistachio exports, it is suggested that policymakers use
commercial diplomacy, activating trade tables, sending trade delegations
along with political delegations, and joining regional conventions to
increase pistachio exports.

Eghbalsefatl F., Mojaverian M., Asadpour H., Shirzadi Laskookalayeh S. (2024). Generalization

of Fuzzy Gravity Model for Determining the Target Market by Adding Intervening Variables: A Case
Study of Iranian Pistachio. Journal of Agricultural Economics Research.16(3):56-78

Corresponding author: Mojtaba Mojaverian

Address: Professor, Agricultural Economics Department, Agricultural Engineering Faculty, Sari
Agricultural Sciences and Natural Resources University, Iran

Tell: 09113130050

Email: mmojaverian@yahoo.com & mmojaverian@sanru.ac.ir


https://portal.issn.org/resource/ISSN/2008-6407
https://portal.issn.org/resource/ISSN/2423-7248
https://doi.org/10.30495/jae.2024.32198.2393
mailto:mmojaverian@yahoo.com
mailto:mmojaverian@sanru.ac.ir

Generalization of Fuzzy Gravity Model for Determining the Target Market by Adding Intervening Variables

Extended Abstract

Introduction

The point of view of old classical economists, it
was assumed that the formation of international
trade is based on the interests of the exporting
country (supply) and the tendencies of the
importing country (demand), But after the Great
Depression of the 1930s and the need for
government intervention, we saw a variety of
indirect policies (such as tariffs) to direct
interventions (such as bans and trade restrictions)
that lead to the deviation of the optimal pattern of
international trade. If any study doese not
considering these exogenous variables will make
the results of study unrealistic. Today, political and
economic goals, including political and diplomatic
relations between countries, are effective on the
direction and intensity partners. In international
trade, Iran is a country that is heavily dominated by
political issues. In the other words, it means that In
addition to or even more important than economic
goals, diplomatic and political goals also effect.
Despite extensive studies on the factors affecting
exports and the calculation of export efficiency,
most of them have not paid attention to the
limitations caused by internal and external
interventions on exports. For this reason, the results
and suggestions cannot be used to identify target
markets. Iran is a country with a highly
interventionist government inside and with the
sanctions outside and in result has several crises.
Thus, mechanism of free market is not able to
optimize.  Considering  the  necessity  of
investigating the efficiency of pistachio product
export and that the business model in Iran is
affected by the interventionist restrictions of the
government, the purpose of this study is to use the
random  frontier  attraction  model  with
modifications that can take into account the real
restrictions of pistachio export.

Materials and Methods

By building a trade model based on agreements
and political relations and friendship, the
efficiency of Iran's pistachio export in the
important export markets that have the highest
export value during the period from 2001 to 2020
is investigated with the model of stochastic frontier
gravity. In the proposed model used, the variables
of friendly political relations, crisis and economic
sanctions, which were used as dumy numbers in
previous studies, have been investigated in this
study using fuzzy logic technique. Also, the
economic similarity of the countries in this study is
also measured in terms of all dimensions. As in
most previous studies focusing on only one
variable including per capita income, these
similarities are investigated. In this study, model of
stochastic frontier gravity was used to determine
the efficiency of pistachio exports. Also, fuzzy
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logic has been used to extract fuzzy variables. In
this research, the experimental model to determine
the determining factors of Iran's bilateral pistachio
export flows is defined as the following
relationship:

INExpijt = Bo + + PiInGDP; + PoInDis; +
B3|nDPCGDPijt + B4RTAijt + + lenCrisisjt +
BsInSanctionjy + P7INRER;iy + PelnATAR; +
BolnSimilarity;j; + BiolnFriendshipije + Vijt — Uijt

The variables include: the trading partner's GDP,
friendly relations between the two countries,
economic sanctions, economic crisis, bilateral
exchange rate, economic size difference, Economic
similarity, tariff rate, geographical distance. The
variables of friendly political relations, crisis and
economic sanctions have been extracted in this
study using the fuzzy inference system. The
indicators of the number of contracts between the
two countries, the total value of trade, and the level
of Iran's cooperation in the partner country were
used to construct the variable of friendly relations.

Findings

The results showed that the variables of the trading
partner's GDP, friendly relations between the two
countries, economic sanctions, economic crisis,
bilateral exchange rate, economic size difference
increase Iran's pistachio export to partner countries,
while geographical distance, economic similarity
caused Iran's pistachio export to decrease. The
efficiency results showed that Iran does not have
100% efficiency in any of the investigated target
markets. The countries of Hong Kong and
Germany have been the most efficient in the long-
term period. The lowest efficiency was related to
England and the Republic of Korea. Hong Kong
has the highest export potential and China has the
highest gap during these years.

Discussion and Conclusion

In order to better analyze and compare the
efficiency of exports, the period of 2001-2020 has
been divided into mid-term and long-term periods.
Also, the results were shown in two cases related to
estimation of modified stochastic frontier gravity
model and normal case of gravity model. The
results show that according to the determining
factors of the gravity model, Iran has not had the
maximum export with its partners and there is a
significant potential for the export of Iranian
pistachios to business partners. Moreover, pistachio
exports are far less than potential exports and thus
the export gap is negative for all trading partners.
Considering the variable positive effect of friendly
political relations on Iran's pistachio exports, it is
suggested that policymakers use commercial
diplomacy, activating trade tables, sending trade
delegations along with political delegations, and



Generalization of Fuzzy Gravity Model for Determining the Target Market by Adding Intervening Variables

joining regional conventions to increase pistachio
exports.
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