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Abstract

Foreign trade is one of the important components in economic development and a source of foreign exchange earnings. In
Iran, the government desires to develop foreign trade with a focus on non-oil exports. One of the substantial non-oil
products is agricultural products. Iran is one of the top ten countries in the world in terms of producing agricultural
products, especially citrus, but it does not have suitable conditions in terms of exports. Mazandaran province is a
considerable source of citrus production in Iran, and the main produced citrus in the province is exported to Russia. Worth
bearing in mind that although the production rate of citrus in the province is very well, the amount of export is not very
appropriate. Therefore, the government struggles to adopt an appropriate approach to improve the conditions and taking the
right approach is not possible without identifying the variables affecting exports. In this regard, in this study, first, the
variables affecting citrus exports regarding the case are determined using literature review and the most related those to the
case study are selected using the Delphi method. Then, the identified variables are ranked using the fuzzy DEMATEL
method. Focusing on the results, it can be observed that “exchange rate fluctuation” and “marketing” have the most and
the least impact on the development of citrus exports from the province to Russia, respectively. Moreover, to better analyze
the gained results, the determined variables are divided into two main categories based on stages of trade, and each
category’s variables are discussed in detail.

Keywords Foreign trade - Citrus exports - Delphi method - Fuzzy DEMATEL

1 Introduction

One of the most important goals of any country is to
develop and improve its economic conditions. Improving
and stabilizing economic conditions guarantees the life of
each country and has a significant impact on the quality of
life for people of that society (Goldstein and Khan 1985;
Geng et al. 2020). One of the best ways to achieve this
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target is utilizing foreign trade. Foreign trade grows the
gross domestic product (GDP) and has positive conse-
quences for a country’s economy and development (Nijs-
sen and Douglas 2004). In trade, an integrated platform is
provided for countries to achieve significant economic
gains through various exchanges. Therefore, the future of
countries is rooted in foreign trade (Temiz Ding et al.
2017). Trade does not make sense internally and one-di-
mensionally; trade relations are very extensive, which
saves any country from backwardness and stagnation.
Foreign trade helps that more capital is easily imported into
the country and kept up with the development of different
technologies (Temiz Ding et al. 2017). Every country may
face problems such as lack of manpower, poor production,
inability to use and launch new technologies and lack of
sources of income. However, foreign trade can be the most
efficient way to get out of these bottlenecks and bring
dynamism and prosperity to society (Chen 2009).
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Iran’s foreign trade flows are heavily dependent on
Foreign Exchange Earnings (FEEs) from oil exports
(Hosseini and Paydar 2021a). By looking at Iran’s trade
balance in different years, it can be observed that Iran is not
in a good position in terms of foreign trade. Also, if oil
revenues are excluded from the trade balance, the sum
would be negative for all years. Therefore, all of these
confirm that Iran relies on the export of oil products more
than other items to earn foreign exchange. We know that
oil is a non-renewable resource and it will run out, so it is
not good for a country to rely only on the revenues gained
from its sales. On the other hand, severe sanctions against
Iran have reduced the sale of oil and its derivatives
(Esfahani et al. 2013). As a result, adopting an appropriate
strategy to deal with this problem is crucial. In other words,
increasing non-oil exports is very important for Iran to
provide the country’s foreign exchange earnings and
develop international interactions.

As mentioned earlier, most of the attention in Iran’s
foreign trade is on the export of petroleum and industrial
products, and less attention is paid to the export of other
products, especially agricultural products (Esnaashari et al.
2010), while Iran is in a privileged position in the agri-
cultural sector due to the climatic conditions and fertile soil
in terms of price and quality. Mazandaran province is one
of the most important provinces in Iran in the production of
agricultural products. Besides, citrus is the major part of
the province’s agricultural production. The amount of
citrus production in Iran per year is about 5 million tons
where about 2,700,000 tons of that is produced in
Mazandaran province. It means that about 54% of the
country’s citrus is produced in Mazandaran province and it
indicates the significant position of Mazandaran province
in the production of citrus in the country (Iranian Ministry
of Agriculture Jihad 2020). Due to the reasonable price and
high quality of citrus in the province, this product receives
a high demand from other countries, especially Russia to
be exported. According to statistics published by the Ira-
nian Ministry of Agriculture Jihad, the amount of citrus
production in Mazandaran province in 2020 was approxi-
mately equal to 2,700,000 tons, while the amount of
exported citrus was about 300 thousand tons, which shows
about 11.2 percent of the produced citrus is exported and
this amount is very low. Also, it shows that the government
should pay considerable attention to this issue. Therefore,
to solve this problem, the Iranian government seeks to
adopt an appropriate strategy to take advantage of this
sector to develop foreign trade and improve the country’s
economic situation. It is also clear that it is not possible to
take the right approach without identifying the factors
affecting the export of this product. Thus, in this study, we
analyzed and studied the factors affecting citrus exports
from Mazandaran province to Russia. In the present study,
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first, the variables affecting exports in Iran are extracted
from the literature review. Then, the variables having the
greatest impacts and relationships with citrus exports from
Mazandaran province to Russia are identified using the
Delphi method. Finally, by applying the fuzzy DEMATEL
method, the selected variables are prioritized in order of
effectiveness on export.

The rest of this study is managed as follows: In Sect. 2,
papers related to the topic are reviewed and summarized.
Section 3 describes the problem and the case study. Sec-
tions 4 and 5 present the methodologies used in the current
research and the obtained results, respectively. Section 6
concludes the findings of the study.

2 Research background

Supply chain management of agricultural products has
been approached through different perspectives. The
majority focus is on the specific micro-conditions such as
logistics (Chiadamrong and Kawtummachai 2008), supply
and demand (Teimoury et al. 2013), and prices (Lee and
Liu 2014). The context in which the agents of the supply
chain interact is often assumed equal for all cases. A
classical economic theory in a global market is supposed to
apply to all commodity exchanges. However, this situation
may not apply to all countries. The particular context that
Iranian export agents find themselves in has clear dissim-
ilarities with the common global trade. Compared to
developed countries, Russia also finds itself with difficul-
ties regarding international trade due to limitations
imposed by other countries. A great part of empirical
studies examining international trade flow has employed
the gravity model (Khiyavi et al. 2013; Koksal 2016;
Morland et al. 2020). It is called the gravity model due to
the emphasis that is given to the distance between the
production site and the consumption market. These
regression models take the distance variable as a proxy for
transport cost. Nevertheless, the considerable changes that
globalization has brought to international trade have put the
gravity model approach to critical rethinking (Abakumova
and Primierova 2020). Globalization implies that the con-
text in which countries interact should be almost equal to
all countries. However, trade flows between countries are
disturbed by economic, political, and environmental chal-
lenges (Zahonogo 2016; Bastiaens and Postnikov 2017).
Russia is under sanctions from the EU since 2014 and is
not buying EU citrus. A political tussle with Turkey in
2015 leads to a Russian embargo of Turkish fruit and
vegetable import for almost two years. During the coron-
avirus pandemic, China had to suspend food exports to
Russia. Apart from small areas cultivated by citrus in
Russia, this country is not suitable for the production of this
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subtropical plant. Thus, Iran has an absolute advantage
over Russia in citrus production and the productivity of its
citrus orchards is comparable to other large suppliers of
citrus to Russia from the northern hemisphere such as
Turkey, Morocco, Egypt, Syria, and China (knoema.com).
However, the particular context in which the Iranian export
agents find themselves engaged creates serious obstacles
for the realization of such trade. Foreign direct investment
(FDI) has been lower than one percent of the GDP in the
great part of the last 15 years (The World Bank 2021). The
importance of FDI arises due to better information of
multinational companies about export markets compared to
local firms (Kutan and Vuksi¢, 2007). However, other
direct and indirect effects of FDI on the elements that
influence the economy are debated and it highly depends
on the characteristics of the country’s economy (Hall et al.
2010). The Iranian Rial has been depreciated more than ten
times against the US dollar in the last decade. Exchange
rate fluctuation has been evaluated to have different
impacts on the volume of export. Arize et al. (2000) and
Doganlar (2002) have concluded that unpredictability of
the exchange rate reduces the level of trade in developing
and low-income countries. This is while Serenis and
Tsounis (2014) have found positive effects of exchange
rate fluctuations on export. Eventually, Hall et al. (2010)
found no significant impact between these two variables.
Decreasing the value of the national currency is most
probable to engender an inflation rate in the country. A
review of consumer price index of Iranian urban areas in
the past 35 years shows that the inflation rate has been
recorded over 35 percent in three major years including
1993, 2011, and 2020 (Central Bank of Iran, 2021). This is
while the average inflation rate is about 20 percent. All of
these three mentioned years are successive years in which
the Iranian currency declined considerably (almost a
threefold reduction). Nevertheless, like the impact of the
exchange rate on the export, there is no clear relation
identified in the economic studies between the inflation rate
and the volume of foreign trade. Oil and gas sectors
dominate both the Iranian and Russian economies. Sharp
changes in oil prices influence the budgets of both coun-
tries. A critical reduction of oil prices would probably
prevent the bilateral trade agreements due to low budgets
which have not been predicted. In case of a sharp increase
in the oil prices, the revenues of the two countries would
rise, but they would not be able to use these sudden high
revenues to improve the trade volume right away. Hence,
an oil price shock, whether an increase or decrease, influ-
ences adversely the bilateral trade of these two exporting
oil countries (Rasoulinezhad 2016). Iranian financial
institutes and banks were excluded from the Society for
Worldwide Interbank Financial Telecommunication
(SWIFT) through the new set of financial sanctions against

the country in 2012 (Belobrov et al. 2014) (Rasoulinezhad
2016). It is obvious that Iran’s disconnection from the
SWIFT system had created difficulties for financial trans-
actions. To continue their trade, agents have inclined
toward alternative means of transaction such as establish-
ing a branch of a company at the destination market. Ira-
nian export support programs have taken into consideration
these limitations and tried to remove these obstacles. These
programs include offering bank loans with relatively lower
interest rates, subsidizing means of transport, facilitating
the bilateral exchange of agents, support for establishing
branches in destination markets and holding educational
courses in marketing (Iranian Governmental Council
2020). Emphasizing the attributes of a healthy and high-
quality product is a marketing strategy that can guarantee
receiving high prices for the exported product. Besides the
voluntary quality attributes there are obligatory sanitary
and phytosanitary standards to be respected at the customs
(Henson and Loader 2001). The trade of agricultural
products requires licenses certifying their nonnegative
effect on the society and environment of the destination
country (Rosselkhoznadzor). Sanitary and phytosanitary
measures defined by the Russian plant protection organi-
zation as requirements for the import of citrus fruits set the
minimum quality standards which the export countries
need to respect to reach the Russian citrus market (Muta-
miswa et al. 2020).

2.1 The importance of the current study

As described, the development of the economic situation is
the most major concern of any government, and it is not an
exception for Iran. One of the supreme ways to earn money
for any society is to export. Most of Iran’s exports are oil
and its derivatives. Oil is a non-renewable resource, and its
exports and sales have become very low and difficult due to
the sanctions imposed. All these problems have forced the
government to export other non-oil products. Given Iran’s
suitable conditions in the agricultural sector and its good
position in this field in the world, the government has
planned to increase the export of this product. To achieve
this goal, appropriate approaches should be adopted and
applying the appropriate approach requires identifying
existing potentials and obstacles. Therefore, to consider the
importance and necessity of the subject, in this research,
we analyzed and studied the problem and provided useful
solutions. In addition, in this investigation, widely used
methods such as the Delphi and the fuzzy DEMATEL
methods have been used for the first time in this domain.

@ Springer



9546

S. M. Hosseini et al.

3 Problem description

Foreign trade is one of the important components in eco-
nomic development and a source for the FEEs to invest in
new technology and increase the production capacity of the
country. The largest share of Iran’s economic valuation
process relies more on oil and petroleum products. In
recent years, the existence of price fluctuations in the oil
market, the FEEs of the country have faced many changes
and have had a significant impact on the country’s econ-
omy. On the other hand, oil and its derivatives are non-
renewable resources. All of these necessitate that the
government substitutes non-oil exports for oil and its
products. One of the important and significant production
sectors for foreign trade is the agricultural sector. Paying
attention to the agricultural sector not only leads to food
security and national self-sufficiency but also can become a
huge and fundamental source of exports and FEEs.
Therefore, to strengthen the export of agricultural products
and economic development through it, the government
must adopt correct and supportive policies and identify the
factors affecting the export of this type of product and
remove the existing obstacles.

Mazandaran province is known as one of the leading
provinces in the agricultural sector in Iran and its main
agricultural products are rice and citrus. Nowadays, most
of the citrus in Mazandaran province is exported to Russia.
But there are still some problems and barriers to further
export development to this country. Therefore, to identify
existing barriers and limitations, provide useful and effi-
cient solutions to strengthen exports to the government and
export stakeholders in the province, the current study
investigates and analyzes the variables affecting the citrus
exports of the province to Russia.

3.1 Case study

Mazandaran province is one of the 31 provinces of Iran,
which is located on the southern coast of the Caspian Sea.
The area of the province is about 24,000 square kilometers.
Having a temperate climate, sufficient rainfall, and the
existence of fertile lands has made this province the main
hub for the production of various agricultural products in
Iran. Also, the main economy of Mazandaran province is
based on agriculture. Besides, according to the statistics of
the Ministry of Agriculture Jihad, this province has the first
place in citrus production in the country. Various types of
citrus are produced in the province, but those that include a
larger share of production are Orange, Bitter orange,
Tangerine, Sweet lemon, Sour Lemon, and Grapefruit. The
major and large share (approximately %85) of citrus pro-
duction in Mazandaran province is for orange. Figure 1
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represents the geographical location of Mazandaran pro-
vince. The shape and appearance of each type of the
mentioned citrus produced in the province are shown in
Fig. 2.

4 Methodology

The methodology process, shown in Fig. 3, consists of
three main parts. First, the variables affecting citrus exports
are extracted and identified by examining the literature
review. Then, the variables which have the greatest impact
on citrus exports regarding the case study are selected
using the Delphi method. Finally, the weight of each
variable is calculated, and also, they are ranked by applying
the fuzzy DEMATEL method.

4.1 Extracted variables

As mentioned before, the main goal of this study is to find
and then rank the variables that have the greatest impact on
citrus exports from Mazandaran province to Russia.
Therefore, in this section, first, all the variables affecting
citrus exports (not just related to the case study) are
extracted from the literature review, which can be seen in
Table 1. According to the table, 16 variables are identified
and extracted and the related reference to each variable is
also provided in the table. Besides, a brief explanation
about each variable is presented in Table 1.

4.2 Delphi method

The complexity of new issues in the field of technology and
information systems has led to the expansion of the use of
consensus methods that one of them is the Delphi method.
The Delphi technique is one of the most widely used
methods in group decision making (Shah et al. 2019). The
Delphi method as a qualitative method constructs the
process of group communication in a way that provides the
basis for the interaction of experts as a whole, to solve the
problem (Singh and Sarkar 2020). In this method, a group
of experts is selected and all the implementations and
results are based on their opinions. The main purpose of the
Delphi technique is to reach a consensus on a specific topic
without that the experts be aware of other experts’ opinions
(Miller et al. 2020). There is no specific number of experts
in the Delphi method, but most research recommends at
least 10 experts (Robbins et al. 1993) (Murry Jr and
Hammons 1995) (Okoli and Pawlowski 2004). Therefore,
in this research, 15 experts’ viewpoints are used to
implement the Delphi method.

Figure 4 represents the steps of the Delphi method
which contains three main processes including the



Applying the Delphi and fuzzy DEMATEL methods for identification...

9547

Tonekabon

Qazvin

Iran

L3

1
c i

Fig. 1 The geographical map of the study region
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selection of expert committee’ members, the implementa-
tion of rounds, and the final conclusion and report. A
noteworthy point about the method is that there is no
agreement on the number of rounds this technique should
be implemented (Sung 2001). However, in most studies 2
to 3 rounds are recommended (Linstone and Turoff 1975)
(Gordon 1994) (Okoli and Pawlowski 2004). Therefore, in
this method, due to the low number of identified factors
two rounds are considered.

Tangerines Sour lemon

In this method, the Likert spectrum is used to receive the
experts’ opinions in each round. This spectrum has dif-
ferent types where one of them is the two-point spectrum.
The two-point spectrum includes Yes or No that Yes means
agreement, and No means that the expert disagrees with the
issue (Lewis 1993). Another important point about this
method is that if more than 67% of experts agree on an
issue, it indicates a collective agreement on that issue
(Alexandrov et al. 1996).
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Identification of related variables affecting on Citrus
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Literature review

Experts Committee

Selecting the most effective variables affecting on
Citrus exports
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: method
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Fig. 3 The framework of the methodology

The Delphi method is usually used in combination with
one of the multi-criteria decision-making (MCDM) meth-
ods in studies (Kumar et al. 2017). In this way, first by
using this method, the most effective variables are identi-
fied and then one of the MCDM methods such as AHP,
ANP, or DEMATEL is applied to obtain the weight of each
variable. In this study, after identifying the factors that
have the greatest impact on citrus exports from Mazan-
daran province to Russia, the fuzzy DEMATEL method is
used to calculate the weight of each factor and then pri-
oritize them.

4.3 Fuzzy DEMATEL

The name of the DEMATEL technique is derived from the
phrase “Decision Making Trial and Evaluation” and is a
common method of MCDM. It has been developed to study
and solve complex and intertwined problems in the uni-
verse (Tzeng et al. 2010). This technique is based on
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Ranking the selected Variables

pairwise comparisons and graph theory. In other words,
this technique determines their impact and importance as a
numerical score by examining the interrelationships
between factors (Han and Deng 2018). In addition to
transforming cause-and-effect relationships into a struc-
tural-visual model, it is also able to identify the internal
dependencies between factors and make them understand-
able (Feng and Ma 2020). Also, the method is done based
on the opinion of experts to make the pairwise comparison
between the factors (Hasheminezhad et al. 2021). Obvi-
ously, estimating the opinion of experts with accurate
numerical values under uncertainty is very difficult. Fuzzy
logic is one of the tools that can be employed to address
this difficulty (Suo et al. 2012). Utilizing this tool leads to
reach a method so-called Fuzzy DEMATEL in the litera-
ture (Hosseini and Paydar 2021b). Figure 5 shows the
indispensable steps of the fuzzy DEMATEL method. Also,
more details about the method are found in the research of
Li et al., (2020).
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Table1 Extracted factors based on the literature review

Sign Variables References

A brief explanation

V1  Productivity of
citrus orchards

V2  Gross Domestic
Product (GDP)

V3 KOF globalization
index

Ebadi and Ebadi (2015), Najafi
Alamdarlo (2016)

Abakumova and Primierova
(2020)
Gygli et al. (2019)

V4  Exchange rate Serenis and Tsounis (2014)

fluctuation

V5  Economic openness
index

Najafi Alamdarlo (2016)

V6  Agricultural value Ebadi and Ebadi (2015; Najafi

The efficiency of production factors (land, labor, capital)

GDP of exporting and importing country

A measure of economic, social, and political dimensions of globalization
The value variation of a currency regarding another

Agricultural Export (US $) + Agricultural Import (US $)
Agricultural value added (US $)

Agricultural product value—cost of agricultural inputs

Financial and managerial involvement of multinational companies in the

added Alamdarlo (2016)
V7  Foreign direct Najafi Alamdarlo (2016)
investment

V38

Financial sanction

Rasoulinezhad (2016)

production and marketing of a product
Sanctions on the Iranian banks and the Central bank of Iran, being excluded

from the SWIFT system

V9  Sharp changes in 0il (Rasoulinezhad 2016)
price

V10 Export supporting Balli et al. (2011), Moon (2015)

policies

V11 Number of Balli et al. (2011)
expatriates

V12 Sanitary and Henson and Loader (2001),
phytosanitary Crivelli and Groschl (2016)
measures

V13 Marketing Hatab (2016), Spreen et al.

(2020)
Ebadi and Ebadi (2015)
Dubravska and Sira (2015),
Ebadi and Ebadi (2015)

Abakumova and Primierova
(2020) Morland et al. (2020)

V14 Inflation rate

V15 Competitiveness

V16 Distance

An oil price shock, whether an increase or decrease

Financial and infrastructural facilities provided by the government for the
foreign trade

Number of expatriates in foreign markets

Risk-reducing measures imposed by importing country with the objective of
protection of food safety, plant and animal health, and the natural
environment

Activities targeting higher sales at the destination market

The percentage increase of prices in a year

a measure of the relative ability of different countries to provide the product

Land road access, Tehran-Moscow: 3042 km

5 Implementation and findings

5.1 Delphi

The first and most important step to implement the Delphi
method is forming a committee of experts. In this study, a
group of 15 experts including (1) two experts from
Mazandaran Chamber Of Commerce Industries Mines and
Agriculture, (2) three experts from Industry, Mine and
Trade Organization of Mazandaran, (3) one expert from
Agricultural Research, Education and Extension Organi-
zation of Mazandaran, (4) three experts from Romak Food
Logistics center, (5) three experts from Agriculture Orga-
nization of Mazandaran, and (6) three professors of Sari
Agricultural Sciences and Natural Resources University is
formed. Therefore, with the help of these experts, the

Delphi method is performed. The results obtained from
implementing the method are presented in Table 2.
According to this table, this method is performed in two
rounds. In the first round, experts reach consensus on 12
variables. In other words, they believed that variables
including V2, V3, V5, and V16 do not have a significant
effect on citrus exports regarding the case study, so these
variables are eliminated. In the second round, the remain-
ing 12 variables are evaluated by experts and based on their
opinions, the variables including V6 and V11 are elimi-
nated. To put it another way, variables V1, V4, V7, V8, V9,
V10, V12, V13, V14, and V15 are selected as the variables
which have the major impact on citrus exports from
Mazandaran province to Russia.
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Fig. 4 Steps of the Delphi
method

selecting the members of the expert committee
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The second round i

Feedback & Discussion
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Final calculation and report

Fig. 5 Steps of the Fuzzy

DEMATEL Step 1

Gather experts’ opinion using
linguistic variables

Step 2

Construct the fuzzy initial direct influence matrix

Step 4

Obtain the fuzzy total influence matrix

Step 3

Compute the normalized direct-influence matrix

Step §

Establish the influential relation map

Step 6

Final calculations

Table 2 The implementation results of the Delphi method

Round Questions ~ Agree Disagree

Number Number Variable
Round 1 16 12 4 V2, V3, V5, and V16
Round 2 12 10 2 V6 and V11

5.2 Fuzzy DEMATEL

To prioritize the selected variables based on the Delphi
method, the fuzzy DEMATEL method is applied. The
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initial data required for the implementation of the method
are collected based on the viewpoints of the experts who
are members of the expert committee formed for the Delphi
method. In this regard, the biggest computational com-
plexity of the proposed method was their opinions which
were expressed in the form of verbal expressions such as
very low and good and these verbal terms should convert
into equivalent numerical values to continue the imple-
mentation of the DEMATEL method. To solve this great
problem, the fuzzy logic was used and combined with the
DEMATEL method that named the fuzzy DEMATEL
method. The fuzzy linguistic variable (FLV) presented in
Table 3 is used to receive the experts’ opinions, and then,
these verbal terms are converted into equivalent numerical
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Table 3 The FLV for evaluation (Li et al. 2020)

Linguistic terms Abbreviations TFEN

No influence NI (0,0,0.25)
Very low influence VL (0,0.25,0.5)
Low influence L (0.25,0.5,0.75)
High influence HI (0.5,0.75,1)
Very high influence VH (0.75,1,1)

values. In this study, we considered the triangular fuzzy
number (TFN). Suppose that F is a TEN, so it is shown as
F= (F [ F" F “). Finally, the average of numerical values
is calculated and shown in Table 4 as the fuzzy initial
direct influence (FIDI) matrix. Tables 5 and 6 indicate the
fuzzy normalized direct influence (FNDI) matrix and the
fuzzy total influence (FTI) matrix, respectively. The final
results and calculation obtained from the fuzzy DEMATEL
method are provided in Table 7. The weight of each vari-
able is gained based on Eq. 1(Baykasoglu et al. 2013). In

Eq 1, (D~1 + RNZ‘ and (15, — Iéi
defuzzification value of D; + R; and D; — R;, respectively.
The graded mean integration representation (GMIR)

method is used to calculate these values. The formula of
GMIR method is presented in Eq. 2 (Zhao and Guo 2015).

) def ) def

represent the

e Fl44x F" 4+ Ft
e _ + ><6 + 2)

Based on the weights obtained for each variable, the
final prioritization in terms of influencing citrus exports
from Mazandaran province to Russia is according to Fig. 6.
Based on Fig. 6, V4 “Exchange rate fluctuation” and V13
“Marketing” have the highest and lowest impact on citrus
exports regarding the case study, respectively.

5.3 Discussion

The goal of applying the Delphi method before ranking the
variables using fuzzy DEMATEL was to filter the most
relative ones. Besides analyzing the quantitative data,
questions were also posed to identify the argument behind
their decision. The main argument behind the exclusion of
those variables in the process of Delphi analysis was the
convergence between two or more of them. The GDP was
excluded for the sake of “agricultural added value” which

is itself a component of GDP. At another stage, agricultural
added value was excluded for the productivity of citrus
orchards. This tendency of keeping specifically related
variables, in case of availability, dominated the arguments
of respondents. The GDPs of the two countries are the main
components of gravity regression models, and their
importance in international trade is not ignorable. Never-
theless, the intention of this study was not to be compre-
hensive of all variables that affect the trade flow between
the two countries but to clarify the effect of certain vari-
ables that their impacts were ambiguous. This is also the
reason why distance has been omitted from the ranking.
There is no doubt on the impact of distance on the transport
costs. However, as the study is focused on two countries
(the distance between Tehran and Moscow is about three
thousand kilometers) and transport technology is not
expected to improve in short run, the transport cost is
assumed fixed.

The argument which applied for the exclusion of
“economic openness index” and “KOF globalization
index” was based on their composite nature. As these two
indicators are composed of several other indicators, some
even included in the study, the experts have preferred to
keep single criteria variables instead. Eventually what we
referred to by “Number of expatriates” was the probability
of undertaking marketing activities by those Iranians
already settled in Russia. The marketing variable was
considered comprehensive of that variable. In total, ten
variables have been extracted from the initial list of vari-
ables and the ranking of them has been assessed using the
fuzzy DEMATEL method. The most astonishing point in
the results is the indication of the exchange rate as the most
important variable and the inflation rate as one before the
last effective variable on the level of citrus export from
Iran to Russia. The depreciation of the national currency
against the foreign currency is a common export promotion
policy that provides the exporting agents with more amount
of domestic currency for the same quantity of exported
goods. However, its contribution to export growth is
doubtful. It may be employed by governments to stimulate
foreign trade in short run. However, in long term, if the
mutual trade continues for a relatively long time, the
domestic prices will reach an equilibrium with the inter-
national prices. This fact puts into question the big dif-
ference between the rankings of exchange and the inflation
rate. In reality, it denies the convergence of these two
variables in Iran. The parallel augmentation of domestic
prices would probably reduce the export quantity as selling
locally would be as much attractive as selling abroad.

To present a clearer picture of the discussion, the vari-
ables are categorized into two main groups based on stages
of trade and are shown in Fig. 7. The groups are including
“Structural variables” and “at border and beyond
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variables.” Structural variables are those which concern
the national institutional arrangements while at the border
and beyond variables are ultra-national arrangements.
These two clusters of variables represent a regroupment of
variables divided by the geographical border of the two
countries. Structural variables pertain to the factors before
the geographical border, while the second category of
variables pertains to those factors exclusively related to
international trade. Structural variables that can be identi-
fied as particular conditions of Iran have been ranked as
highly important. Nevertheless, the variables exclusively
related to international trade have received less
importance.

The financial sanctions which impede the Iranian export
agents to benefit from the banking facilities for money
transfer move them to an inferior position regarding their
competitors. The high cost of alternative options to set
contracts and guarantee the payments without formal
financial facilities has limited the feasibility of interna-
tional trade to those agents who have invested in the
Russian market. Creating a branch of the exporting com-
pany at the destination is the least an agent has to invest to
be able to set the trade without an intermediary company.
The low importance dedicated to marketing reveals that the
Iranian exporting agents are not engaged thoroughly in
reaching the final market. An evidence that reveals the
common use of intermediaries in the trade between Iran
and Russia is the re-exportation of Iranian citrus fruit by
Azerbaijan. However, no formal document could be
reached to give an estimate of the quantity of citrus fruit
re-exported by Azerbaijan. A mutual investment by the
Russian companies investing in citrus production in Iran
could have compensated the financial sanctions against
Iran. Russia has rejected the imposed sanctions against Iran
by the USA and European countries. Nevertheless, its
foreign investment, in recent years, if any, focalizes on the
petroleum and nuclear sector of Iran. The low importance
dedicated to sanitary and phytosanitary measures means
that the standards set by Rosselkhoznadzor do not create a
serious problem for the Iranian citrus export agents.
Although the Mediterranean flies are present in Mazan-
daran province’s citrus orchards, apparently its expansion
in recent years has been reduced to a negligible level.
Nevertheless, issues relative to productivity have been
believed to be important. We cannot deduct from the
results of the study the sense of importance (negative or
positive) given to productivity. An issue that can be
derived from the area covered by different citrus fruits is
the dominance of orange production compared to other
citrus fruits in Mazandaran province. This is while Russia
is well known for its large demand for tangerines. Maybe
the respondents were referring to a change of pattern of
production in the province.
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Table7 Final calculations

6 Conclusion

Iran has focused on exporting agricultural products, espe-
cially citrus, instead of oil and oil products to improve its
economic situation. Therefore, the government is looking
for a suitable strategy to develop the export of this type of
product. Mazandaran province is one of the main hubs of
citrus production in the country and a considerable quantity
of the produced citrus in this province is exported to
Russia. Due to the good political relations between Iran
and Russia, it is possible to export more to this country and
this action is not possible except by examining the vari-
ables affecting exports and removing existing barriers.
Therefore, in this paper, we have studied the variables
affecting the citrus export from the province to Russia.
First, the variables affecting exports (not only citrus
exports) are identified from the literature review. Then, the
variables related to citrus exports regarding the case are
identified using the Delphi method. In other words, first, 16
variables affecting exports in each field are identified and
then based on the Delphi method, 10 of the most related
variables affecting citrus exports are identified and selec-
ted. Finally, the 10 selected variables are prioritized by
applying the fuzzy DEMATEL method. The importance
that has been given to the national economic structure
implies that improvements in features of the national
economy such as stability of exchange rate and offering
banking facilities would lead smoothly to higher levels of
citrus export to Russia. The depreciation of national cur-
rency may boost an export-oriented movement among the
export agents by receiving more amount of currency per

Variable P R G+R  B-RY W
Vi 1.771 2500 4.271 —0.728 0.118
V4 2417 2342 4.759 0.075 0.130
A\ 2.146  2.077  4.223 0.069 0.115
V8 2.632 1.833  4.465 0.800 0.124
\E 2.173 1.511 3.684 0.661 0.102
V10 1.960 1259 3219 0.701 0.090
Vi2 1.839 1.011 2.850 0.827 0.081
V13 1.800 0.775  2.575 1.025 0.076
Vi4 1918  0.537 2454 1.381 0.077
V15 2258 0290  2.548 1.968 0.088
0.13
0.124
0.118 o115
0.102
0.09  0.088
0.081 0077 0076
V4 V8 VI V7 V9 VIO VIS5 VI2 VI4 VI3
Fig. 6 Final ranking
Fig. 7 Categorizing the
variables into two main groups
Structural variables
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exported unit of good. However, in long term, the citrus
cost of production and the benefits from exports would
reach an equilibrium that reduces the comparative advan-
tage of the country compared to other years. The influence
that financial sanctions have on the access of agents to
international banking facilities raises transaction costs. A
more detailed study on the impact of this cost on trade is
recommended. We may propose new institutional eco-
nomics as an approach to the analysis of these transaction
costs. Transaction costs analysis covers a vast variety of
costs including contract failures and guarantees. A long-
lasting trade relation between partners is expected to take
place after trust building and a robust supply chain. Finally,
one should bear in mind that the results of this study
indicate the importance and the weight of the studied
variables in comparison with each other in the context of
the Iranian political and economic environment.
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