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Abstract

Fluctuations in exchange rates have widespread effects on production costs, financial
performance, and the international competitiveness of firms, which, in turn, influence the
stock prices of both exporting and importing companies. Consequently, examining the
relationship between exchange rate shocks and the stock prices of these firms is crucial
for a deeper understanding of market dynamics and economic trends. This paper aims to
analyze the impact of exchange rate shocks on the stock prices of exporting and importing
companies in Iran. To achieve this, seasonal data spanning from 2008 to 2022 were utilized,
and the analysis was conducted using the Vector Autoregressive with Exogenous Variables
(VARX) model. The results of the study indicate that a one-standard-deviation positive
exchange rate shock exerts a significant and positive effect on the stock prices of both
exporting and importing companies. Specifically, a positive exchange rate shock enhances
the competitive position of exporting companies, which, in turn, increases the volume of
goods and services exported. This rise in exports contributes to higher foreign exchange
revenues, and, as investors tend to value the future prospects of firms, this increase in
foreign exchange earnings directly drives up the stock prices of exporting companies.
Conversely, a positive exchange rate shock-marked by an increase in the free exchange
rate relative to the official rate-creates a favorable environment for importing companies.
These companies, which procure their goods at the official exchange rate, can capitalize on
the differential between the official and free exchange rates. By offering their products at
higher prices in the domestic market, they can significantly enhance their profit margins,
leading to a direct increase in the stock prices of importing firms.
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The stock market plays an important role in achieving economic growth by providing

1. Introduction

opportunities for long-term financing for enterprises and the efficient allocation of
resources (Rahman et al., 2024). Therefore, identifying the factors influencing the stock
market is of special importance. Since sudden and unexpected changes in exchange rates
have profound and extensive effects on company performance, the impact of exchange
rate shocks on stock prices has received significant attention from researchers in recent
decades. Numerous studies have examined the impact of exchange rates on the stock
market. According to the results of these studies, exchange rate shocks affect stock prices
through their effect on the international competitiveness of companies (Nusair & Olson,
2022),, inflation expectations, the value of national currency-based assets (Dimitrova,
2005), and the future foreign debts of companies (Pan et al., 2007). In such a way a
positive exchange rate shock, which is associated with a depreciation of the national
currency, can lead to an increase in revenues and stock prices of exporting companies
through higher export earnings. Meanwhile, a positive exchange rate shock may reduce
the stock prices of importing companies due to increased production costs (Pan et al.,
2007). Despite the significant role of exchange rate shocks on stock prices, none of the
studies conducted in the country have examined the impact of exchange rate shocks on
stock prices separately for exporting and importing companies. Understanding the extent
and nature of the impact of exchange rate shocks on the stock prices of export-oriented
and import-oriented companies, while enhancing the ability of investors to predict and
analyze the stock market, enables policymakers to create the necessary conditions for
increasing returns and growth in the stock market, as well as reducing risks arising from
exchange rate shocks through the adoption of effective policies. Therefore, this paper
aims to examine the impact of exchange rate shocks on the stock prices of exporting and

importing companies in the country.

2. Methodology

This paper aims to investigate the impact of exchange rate shocks on the stock prices of
exporting and importing companies. Based on the literature and following the models of
Lee et al. (2017), Kumar et al. (2021), and Jalaee et al. (2015), the logarithm of the stock
prices of exporting and importing companies is considered as a function of the logarithm
of the exchange rate, the logarithm of oil prices, the logarithm of housing prices, the
logarithm of gold prices, the logarithm of gross domestic product, and a dummy variable

for sanctions. Since some variables, including oil prices and sanctions, are exogenous
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variables that affect economic variables but are not influenced by other variables, the

Vector Autoregressive with Exogenous Variables (VARX) approach is used to estimate
the research models. To measure the stock prices of exporting companies, the stock prices
of the chemical, ceramics, and basic metals industries are used. To measure the stock
prices of importing companies, the stock prices of the automobile manufacturing and
pharmaceutical industries are utilized. The dummy variable sanctions include the number
one for seasons where severe sanctions have been imposed and the number zero for other
seasons. The data is quarterly and covers the period from 2009 to 2023. The source of the
stock price data for export-oriented and import-oriented companies is the Securities and
Exchange Organization, and the data for GDP and housing prices is from the Central
Bank. Other data has been obtained from the Ministry of Economic Affairs and Finance

website.

3. Findings and Discussion

The results showed that a one-standard-deviation positive exchange rate shock has a
significant positive impact on the stock prices of export and import companies.
Additionally, a one-standard-deviation positive gold prices shock has a significant
negative impact on the stock prices of export and import companies in the short term.
However, in the long term, a one-standard-deviation positive gold prices shock leads to
an increase in the stock prices of export companies. A one-standard-deviation positive
housing prices shock has a significant negative impact on the stock prices of export and
import companies in the short term. Conversely, a one-standard-deviation positive
housing prices shock leads to an increase in the stock prices of export companies in the
long term. Moreover, one-standard-deviation positive economic growth has a significant
negative impact on the stock prices of import companies in the short term. In the long
term, a one-standard-deviation positive economic growth has a significant positive impact

on the stock prices of both export and import companies.

4. Conclusion

The findings of this paper indicated that in the Iranian economy, a positive exchange rate
shock increases the competitiveness of domestic companies in international markets,
leading to an increase in the export of goods and services. The increase in the export of
goods and services also results in higher income and profit margins for exporting
companies. Furthermore, with the rise in currency rates, investors expect growth and

increased revenue for exporting companies in the future. Therefore, the motivation to buy
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shares of export companies rises, leading to an increase in profitability and the stock price

of export companies. Additionally, the findings showed that a positive exchange rate
shock is associated with an increase in the stock prices of importing companies. Given
the multiple exchange rate system in the country, during a significant rise in currency
rates, the government provides official currency to importing companies. Since importing
companies, on the one hand, purchase imported goods with official currency and, on the
other hand, raise their prices based on inflation, the increase in currency rates leads to
higher profitability and consequently an increase in the stock prices of importing
companies. According to the research results, one of the most important factors affecting
the stock prices of exporting and importing companies in Iran is the fluctuations in
currency rates. Since changes in currency rates have contradictory effects on the stock
prices of these companies in the short term and long term, a key policy suggestion
derived from this research is to create or strengthen effective mechanisms for controlling
and managing currency rate fluctuations and their impacts on company performance. This
action appears essential to reduce the risks arising from currency fluctuations and

increase stock market stability.
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Graph. 1: Trend of changes in research variables during the period 1388-1402
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Tab. 3: Unit root test results
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Tab. 4: Results of determining the optimal lag
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Tab. 5: Results of the cointegration test of the first model
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Tab. 6: Results of the cointegration test of the second model
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Response to Cholesky One S.D. (d.f. adjusted) Innovations
90% Cl using Hall's percentile bootstrap with 1000 bootstrap reps
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Graph. 2: Results of the instantaneous response functions of the logarithm variable of the
stock prices of exporting companies
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Graph. 3: Results of the instantaneous response functions of the logarithm variable of the
stock prices of imported companies
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Variance Decomposition of LSTOX
using Cholesky (d.f. adjusted) Factors
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Graph. 4: Results of variance Decomposition of LSTOX
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Variance Decomposition of LSTOM
using Cholesky (d.f. adjusted) Factors
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Graph. 5: Results of variance Decomposition of LSTOM
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Inverse Roots of AR Characteristic Polynomiallnverse Roots of AR Characteristic Polynomial
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Graph. 6: Examining the sustainability of research models
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Graph. 3: Results of the instantaneous response functions of the first model
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Graph. 4: Results of the instantaneous response functions of the second model
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Abstract

In the last few decades, the number of researches carried out in the field of choosing
the optimal environmental policy to combat climate change, which is one of the main
consequences of environmental pollution, is increasing. Therefore, achieving the goal
of reducing greenhouse gas emissions using policy measures has caused the concern of
transition to a low-carbon economy. The main goal in determining the optimal environmental
policy is to reduce carbon emissions with minimal fluctuation and economic instability.
This article investigates the role of capital utilization rate in evaluating the performance
of environmental policies, which has been widely ignored in the literature. In other words,
the focus of this research is on how the capital utilization rate affects the mechanism of
economic impulses (total factor productivity and energy price) and then, the choice of
optimal environmental policy. To evaluate this effect, three important characteristics are
considered in the Environmental Dynamic Stochastic General Equilibrium (E-DSGE)
model: 1. capital utilization rate as endogenous variable, 2. capital depreciation that vary
over the time and 3. Economic impulses. The result shows that the capital utilization rate
strengthens the impact mechanism of impulses on the economy. Also, it strengthens the
speed of return to equilibrium under different environmental policies. But when the firm
uses the entire capital stock, the economy is relatively less responsive to business cycles.
Assuming variable capital utilization rate, with the positive impulse of TFP and energy
price, the effectiveness of environmental policy in reducing energy consumption increases.
Keywords: Environmental Policy, TFP Impulse, Energy Price, DSGE, Capital Utilization
Rate.
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1. Introduction

Today fighting problems such as global warming and climate change, which are the main
consequences of environmental pollution, is one of the priorities of international
community. In order to reduce the emission of greenhouse gases, especially carbon dioxide
for a long time (Shakarin et al, 1401), a discussion about the relationship between
economic growth and environmental quality has been considered in scientific articles.
According to Kaya et al. (1997) and Waggoner and Ausubel (2000), four factors play a
major role in the amount of CO, emissions: population, GDP per capita, energy intensity

and carbon intensity.

Since the growth of production and population has a stronger effect on carbon emissions
than the growth of productivity, and the environment is a public good and pollution is a
negative consequence of production on the environment, it seems that the best way to
reduce carbon emissions is to internalize these consequences using environmental policies
(Stern and Stern, 2007; Uitto, 2016)). In such a way both goals of economic growth and
preventing environmental destruction are achieved simultaneously and optimally.
Therefore, determining the optimal environmental policy that reduces carbon emissions

without harming the stability of economy is a matter of discussion.

So, the main aim of the paper is to investigate the importance of capital utilization rate
(CUR) in the performance of environmental policies in the framework of real business
cycles. Then, the research question is how does the CUR affect the mechanism of impulses

to the economy under different environmental policies?

2. Materials and Methods

To answer the research question, the Environmental Dynamic Stochastic General
Equilibrium model of Fischer and Springborn (2011) was developed by considering 3
features: 1. Energy price shock in addition to TFP one, 2. endogenous variable of capital

utilization rate and 3. endogenous variable of capital depreciation rate.

In this paper, two types of exogenous shocks are considered: 1. The shock of the total
factor productivity and 2. the shock of the energy price. The model was simulated for 40
periods by Dynare-MATLAB software. Then the long-term average and standard deviation

of each variable for each environmental policy are presented.
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2. Discussion

According to the results, implementation of the environmental policy reduces average
amount of the economic variables (except the labor supply and capital utilization rate)

compared to the steady state.

It is possible to compare the results of the model for any environmental policy in two
cases: 1. Fixed CUR and CDR and 2. variable CUR and CDR. The response of the variables
under different types of environmental policy is different. With positive productivity shock,
in order to meet the demand, the company has to exploit the capital stock (production
capacity) more intensively. This will lead to an increase in the speed of capital depreciation.
With the implementation of the carbon emission cap policy, the price of carbon has
increased, and therefore the fluctuation of energy demand, consumption, production and
investment was reduced compare to the “carbon tax” and the “goal of carbon emission
intensity” policies.

With positive energy price shock, firm uses less capital in the production process.
Therefore, the CDR also decreases. The performance of the carbon tax policy is similar to
the situation of not applying the policy. However, with the implementation of the emission
cap and the goal of emission intensity policies, the demand for emission permits and the

price of carbon decreases and neutralizes the effect of increase in energy prices.

4. Conclusion

When the firm uses the entire capital stock, the model reacts relatively less to business
cycles caused by impulses. That is, the amount of deviation of the model variables from
the steady state decreases. That is true, because 1) the firm is not able to increase or decrease
the capital stock in response to the periods of economic growth or contraction, and 2) the
speed of return of the variables to the steady state is less than when the capital utilization

rate is considered variable.

with the occurrence of positive impulse of TFP, the production and demand for
production inputs increases. The increase in the demand for capital stock is reflected in the
increase of capital utilization rate and thus strengthens demand for energy. Therefore,
compared to the state of fixed capital utilization rate, energy consumption, production and
final product consumption increase more. The environmental policy, on the other hand,
also plays a more effective role in reducing energy consumption. The environmental policy
acts like an increase in the cost of energy and reduces the demand for energy consumption

and as a result production compared to the basic policy, so that the demand for production
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inputs and the intensity of capital use in production also decrease. By reducing energy
consumption again, it strengthens the effectiveness of environmental policy. With the
gradual disappearance of the TFP momentum, the further reduction of the capital utilization
rate compare to the depreciation rate increases the speed of variables for returning to the

static equilibrium. The same conclusion applies to the energy price impulse.
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Tab. 1: Calibration of parameters and values of some variables
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Tab. 2: Values related to environmental policies in a static state
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considering constant and variable u (Source: Research Findings)
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Abstract

This paper aims to explain the real-fiscal linkages by identifying the macroeconomic
determinants of government revenue in Iran. To achieve this, the dynamic ordinary least
squares (DOLS) method was applied using data from 1972 to 2020. The findings indicate
that inflation, centralization, the divergence of public prices from market prices, and the
concentration of tax collection on labor income tax all have positive effects on government
revenue in Iran. In contrast, economic growth and trade openness have negative effects
on government revenue. Overall, these findings support implementing an economic
growth strategy that is internally comprehensive within the tax system and externally
coherent in terms of the economics of growth, and to which the government has a “tight
commitment”. “Internally comprehensive” refers to establishing a mature progressive tax
system that includes an inflation-adjusted comprehensive income tax along with automatic
complete indexation. When complete and explicit automatic indexation is lacking, fiscal
authorities may still benefit from inflation, which can lead to persistent political incentives
for inflation inertia. “Externally coherent” refers to ensuring that aspects such as openness,
decentralization of macro-fiscal decision-making, and the efficient size of government
align with the comprehensive tax system to promote economic growth.

Keywords: Taxation, Real-Fiscal linkages, Inflation, Growth, Dynamic Ordinary Least
Squares (DOLS).

JEL Classification: H20, H30, E31, 040, C32.

1. PhD Student Economics, Department of Economics and Management, Faculty of Economics and Management, Shiraz
Branch, Islamic Azad University, Shiraz, Iran.

2. Associate Professor, Department of Economics and Management, Faculty of Economics and Management, Shiraz Branch,
Islamic Azad University, Shiraz, Iran (Corresponding Author). Email: Hashem.Zare(@gmail.com

3. Associate Professor, Department of Economics and Management, Faculty of Economics and Management, Shiraz Branch,
Islamic Azad University, Shiraz, Iran.

4. Assistant Researcher, Department of Economics, Institute for Humanities and Cultural Studies, Tehran, Iran.

Citations: Ejtehadi, S., Zare, H., Ebrahimi, M. & Aboutorabi, M. A., (2025). “Real-Fiscal Linkages of Fiscal Revenue-side
in Iran”. Journal of Applied Economics Studies in Iran, 14(53): 79-109. https://dx.doi.org/10.22084/aes.2025.30124.3736
Homepage of this Article: https://aes.basu.ac.ir/article 5903.html?lang=en


https://orcid.org/0009-0007-0558-9554
https://orcid.org/0000-0002-4141-0589
https://orcid.org/0000-0002-0986-509X
https://orcid.org/0000-0003-4221-769X

Ejtehadi et al.: ol L‘f’ v /KJ,L,.Z;{_«,UL}, E

1. Introduction

In many developing countries, a critical challenge arises when they aim for economic
growth through capital accumulation. This often leads to the necessity of creating budget
deficits to fund their development costs. There are several reasons for this: 1) The tax bases
are not sufficient to impose a high tax burden; 2) The tax administrative organizations are
inefficient in utilizing the available tax bases; or 3) Political constraints make it impossible
to impose a high tax burden. In the absence of developed capital markets to provide enough
external funding, government budget deficits are often funded by central banks through
money creation. This process of money printing leads to a rise in the overall price level
and, in turn, causes a decrease in the actual value of the currency. Consequently, as
suggested by Tanzi (1978), the government’s revenue may be negatively affected by this
inflationary increase. Therefore, in an imaginary economy, if only the Tanzi effect is
present, the government is likely to be the biggest loser from inflation; but why in many
developing countries, such as Iran, does the government not want or cannot seriously
reduce inflation?

Furthermore, in an imaginary development-friendly economy, one would expect the
government to influence real-fiscal linkages in a way that maximizes the encouragement
of economic growth and development. Yet again, the question arises: why in these
countries is sustained high economic growth, a high degree of openness to trade, the design
of a progressive income tax system, political, fiscal, and demographic decentralization, and
optimal government size - all suggested by development economics literature for achieving
economic development - are not observed? Hence, the progress towards a government with
fiscal soundness and a well-developed economy has been uncommon in the historical
growth path of developing countries worldwide.

This paper seeks to address the following questions: Has the Iranian government faced
challenges on the revenue-side of its budget due to the persistence of high inflation in its
economy? Furthermore, how have other real-fiscal linkages affected the government's

revenue-side?

2. Methodology

This paper, by maximizing a generalized model of Tanzi’s simplified initial model (1978),
in addition to providing a more comprehensive explanation of real-fiscal linkages, models
the link between the phenomenon of fiscal lags and fiscal drag. Then, it empirically

identifies the macroeconomic determinants of the government's revenue-side in Iran from
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1972 to 2020 using the Dynamic Ordinary Least Squares (DOLS) method and employing

a specific-to-general modeling approach.

3. Discussion

The findings indicate that inflation, centralization, deviations of public goods prices from
market prices, and a concentration of tax collection on labor income tax have had positive
effects on government revenue in Iran. Contrarily, economic growth and trade openness
have had negative effects on government revenue. In fact, the effects of economic growth,
inflation, trade openness, population density, the relative size of the employed population,
and the relative size of the public sector all indicate the presence of strong “anti-
development” political economy incentives in Iran’s governance. Therefore, from a
political economy perspective, such a government has strong incentives that discourage
growth, prevent the inflation rate from falling below a certain level, do not promote
decentralization in favor of the periphery, do not broadly levy taxes on “net wealth
changes”, and do not compel public institutions to follow free market relative prices; even
though there may be regulations in development plans and other agendas that contradict
these. Hence, before designing any economic growth strategy, it is necessary to architect
the economic system in a way that eliminates these political economy incentives, which
are the root cause of Iran’s economic growth lagging. Afterward, it is essential to design
and implement a growth strategy that is both internally and externally comprehensive and

coherent.

4. Conclusion

Overall, these findings support the implementation of an economic growth strategy that is
internally comprehensive within the tax system and externally coherent in terms of the
economics of growth, and to which the government has a “tight commitment”. Internally
coherent means that a mature progressive tax system is established in which an inflation-
adjusted comprehensive income tax and complete indexation are explicitly and
automatically implemented. When complete and explicit automatic indexation is not
present, there is still the possibility for fiscal policy to benefit from inflation; this will
preserve the political economy incentives for inflation inertia. Furthermore, comprehensive
income taxation instead of labor income taxation has many advantages. Externally coherent

means that in the dimensions of openness, decentralization of macro-fiscal decision-
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making, and efficient size of the government, it is designed to be in harmony with the

comprehensive tax system in order to encourage economic growth.
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Abstract

Changes in the oil price formula are of great importance in economic literature for oil
producers such as Iran, given their dependence on oil revenue and its large share in their
budget. On the other hand, the official oil price formula is a key factor in marketing
and determining market share, and national oil companies constantly adjust this system
according to changes in market conditions and competitors. The main issue is that in recent
years, pricing experts have disagreed on the official oil price formula, so that the first group
considers the aforementioned formula to be a function of the Brent crude oil price in the
ICE market, but the second group considers the aforementioned formula to be mainly a
function of the Mediterranean market index (the difference between Ural crude oil and
Brent). Therefore, the purpose of this study is to examine the official Iranian crude oil
price formula in the Mediterranean market. In this study, two expert pricing approaches
are evaluated: the first is the Brent oil price function in the ICE market, and the second is
the Mediterranean market index function. For this purpose, using monthly data from 2007
to 2022, the significance of the aforementioned variables and some other variables such
as interest rates and the Dow Jones index on the official price formula has been evaluated
using the multivariate GARCH method. The results show that the Mediterranean market
index did not have a significant effect on the official Iranian oil price formula, but Brent oil
in the ICE market had a significant effect on it. Similarly, the effectiveness of the interest
rate and Dow Jones index variables in the two scenarios have significant effects on the
Iranian oil price formula.
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1. Introduction

Due to the country's high dependence on oil revenues, the pricing formula for Iranian crude
oil constitutes a strategic issue in energy policy. The pricing strategies of competitors,
particularly Aramco, have reshaped market dynamics through modifications to their pricing
mechanisms. In response, the National Iranian Oil Company (NIOC) has adjusted its
pricing formula in international markets, including the Mediterranean, to maintain its
competitive position.

The primary challenge in this formula lies in the ongoing debate regarding its
dependence on Brent crude oil prices in the ICE London market versus the Mediterranean
market index (the price differential between Urals and Brent crude oil). Research findings
indicate that the Iranian oil pricing formula correlates highest with Brent crude prices. At
the same time, geopolitical risks, global demand fluctuations, and OPEC policies influence
this formula.

2. Literature Review

Crude oil price fluctuations are shaped by macroeconomic factors, financial markets, and
major producers' policies. Key determinants include interest rates, stock indices, and U.S.
shale oil expansion, while domestic research highlights oil quality and regional market
conditions. This study examines the Mediterranean market index (Urals-Brent price
differential) and regional oil market dynamics in Iran's pricing formula, unlike previous
studies on financial aspects. Based on expert assessments, Iran's oil pricing formula is
reassessed through a systematic economic model, aiming to optimize pricing and enhance

global competitiveness by integrating technical and market-driven factors.

3. Theoretical Framework

Crude oil pricing has evolved from OPEC-controlled models to benchmark-based
strategies reflecting regional supply-demand dynamics. Market liberalization has further
driven competitive pricing approaches. Iran's crude oil pricing formula is continuously
revised in response to market conditions, competitor policies (e.g., Aramco), and global
trade trends. A central debate is whether to track Brent crude prices in ICE London or use
the Mediterranean market index (Urals-Brent differential). This study applies the Fisher
Price Jump Model to assess the influence of interest rates, the Dow Jones Index, and
regional market structures. Findings support a structured, data-driven pricing approach,

enhancing Iran's global competitiveness.

4. Theoretical Framework

Crude oil pricing is shaped by economic, geopolitical, and market-specific factors,
transitioning from OPEC-controlled pricing to benchmark-based models reflecting
regional supply-demand dynamics.

Iran's crude oil pricing formula has been continuously revised due to market conditions,
competitor policies (e.g., Aramco), and global trade trends. A key debate concerns whether
Iran should track Brent crude prices in ICE London or use the Mediterranean market index
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(Urals-Brent differential). This study applies the Fisher Price Jump Model to analyze the
effects of interest rates, the Dow Jones Index, and regional market structures on Iran's
pricing. Findings highlight that a structured, data-driven pricing approach improves Iran's
global competitiveness, ensuring alignment with economic trends. The study emphasizes
the need for a balanced pricing mechanism for regional and global market conditions,
helping Iran maintain strategic positioning and respond effectively to supply and demand
fluctuations in key export markets.

5. The Mediterranean Oil Market
The Mediterranean region is a key export market for Iranian crude oil, with Greece, Spain,
Turkey, and Italy as major buyers. According to the U.S. Energy Information
Administration (2021), Iran's oil exports to this region hit their lowest level in 2024. Pricing
is mainly determined by the price differential between Russian Urals crude and Brent crude,
which serve as benchmarks. The National Iranian Oil Company (NIOC) releases a monthly
pricing formula, traditionally based on Brent crude prices in the ICE London market.
However, intensified regional competition has created the need for formula revisions
incorporating economic and technical factors. While OPEC and governments historically
controlled oil pricing, increased global supply and falling demand have led to a hybrid
model integrating regional indices. This study applies the Fisher Price Jump Model to
assess the effects of interest rates, the Dow Jones Industrial Average, and oil price volatility
on Iran's pricing. Findings indicate that higher interest rates boost supply and reduce prices,
while the Dow Jones index correlates positively with oil prices .

By developing a systematic model, this research analyzes technical indicators in the
Mediterranean market to optimize Iran's pricing formula, ensuring greater competitiveness

and alignment with global economic and geopolitical trends.

6. Introduction of Variables, Research Methodology, and Data Analysis
This study examines Iran's crude oil pricing formula in the Mediterranean market under
two scenarios:

-Dependence on Brent crude prices in ICE London.

-Use the Mediterranean market index (Urals-Brent differential) with key economic
variables like the Dow Jones Index and interest rates.

-Using monthly data from 2007 to 2022, sourced from OPEC, NIOC, the World Bank,
and the Central Bank of Iran, the study applies GARCH and ARCH models to assess price
volatility. The unit root test confirms that all variables are non-stationary at level but
become stationary after first differencing.

-The Granger causality test indicates that Urals crude prices influence Brent prices, not
vice versa. Findings also reveal that interest rates negatively affect Iranian crude prices,
while the Dow Jones Index has a positive impact. Moreover, GARCH and ARCH models
confirm that volatility in the Urals crude market extends to other markets.

- Ultimately, the study concludes that using the Mediterranean market index as a pricing
benchmark creates misleading signals. Instead, a Brent-based pricing model in ICE London
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is identified as a more accurate and stable framework, ensuring market alignment,

competitiveness, and long-term pricing efficiency for Iranian crude oil in the
Mediterranean market.

7. Conclusion

This study evaluates Iran's official crude oil pricing formula in the Mediterranean market
under two scenarios: dependence on Brent crude prices in ICE London or use of the
Mediterranean market index (Urals-Brent differential) alongside economic variables.
Using monthly data from 2007 to 2022, the study employs GARCH and ARCH models to
assess price volatility. The Granger causality test confirms that Urals crude influences
Brent prices, not vice versa. Findings suggest that the Mediterranean market index creates
misleading pricing signals, and a Brent-based pricing model in ICE London is the most
reliable approach for Iran's crude oil pricing.
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December 2024 m
S/bbl
North West Europe Mediterranean South Africa Asia
Crude Oil
Price Index (FOB Kharg) (FOB Kharg) (FOB Kharg) Price Index (FOB Kharg)
Iran Light 1.60 1.50 1.60 2.15
Iran Heavy 3.40 3.60 3.40 Average 0.10
Forozan Blend  Ice Brent -3.35 -3.55 3.35 (Oman.bubai) 0.15
Pars -1.88
Soroosh - . - Iran Heavy -3.10
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Fig. 1: Crude oil pricing announcement section of the International Affairs Department,
National Iranian Oil Company (Source: International Affairs Department website, NIOC).
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Tab. 1: Description of the Variables Used in the Research Models
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Tab. 2: Official Pricing Formula for Iranian Light Crude Oil in the Mediterranean Market —

Scenario 1
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Tab. 3: Evaluation of the Optimal Residual Pattern
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Tab. 4: Granger Causality Test of Benchmark Crude Oil Prices in the Mediterranean Market
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Tab. 5: Official Pricing Formula for Iranian Light Crude Oil in the Mediterranean Market —

Scenario 2
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Tab. 6: Optimal Residual Pattern Test Based on Variance Ratio
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Abstract

Abstract: Iran’s economic dependence on oil has made the country vulnerable to oil
price fluctuations, and developing non-oil exports can help reduce these risks. The raisin
industry, as one of the country’s export capacities, has consolidated Iran’s position in the
fifth place in the world with an annual export of 63,000 tons. This industry can play a key
role in increasing employment, GDP, and non-oil revenues. However, in recent years, the
share of Iranian raisins in global markets has decreased, and Malayer, known as the global
city of grapes and raisins, is no exception to this downward trend. Farmers and activists
in the raisin supply chain face numerous risks in the stages of production, processing,
packaging, and distribution. This research has identified the most important critical factors
by identifying and classifying risks in five main areas (before grape production, during
production, processing and packaging, marketing and sales in domestic and foreign markets)
and conducting interviews with experts. Then, using the Failure Mode Analysis (FMEA)
method, the indicators of probability of occurrence, severity of effect, and ability to face
risks were evaluated and ranked by determining the Risk Point Number (RPN). The results
show that risks such as weak infrastructure, inefficient contract management, and market
fluctuations have significant negative effects on supply chain performance. To improve
the conditions, suggestions such as infrastructure development, process standardization,
regulatory clarification, and operator training have been presented. These measures can
increase productivity, competitiveness in international markets, and economic added value
of this industry and contribute to economic stability and sustainable development.
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1. Introduction

Iran’s dependence on oil has affected its economic stability, making the expansion of
non-oil exports, particularly in agriculture, essential. With a favorable climate and
resources, agriculture is a key economic pillar. Grapes, a major crop, contribute
significantly to exports, with Iran ranking fifth globally in raisin exports. However,

increasing productivity requires value chain development and modern technologies.

A strong supply chain is crucial for economic growth, as inefficiencies hinder
progress. Managing economic risks, both domestic and international, is essential for
stability. This study examines risks in the grape and raisin supply chain across five
sectors and suggests solutions for sustainable development.

The raisin development process is as shown in Figure 1. According to this figure, the
raisin industry supply chain is divided into five main areas: pre-grape production, during
grape production, raisin processing and packaging, marketing and sales in domestic
markets, and marketing and sales in foreign markets.

Table 1 provides a review of existing articles on determining economic and non-
economic risks in the food industry supply chain, and the risks identified in each are
separately identified.

2. Materials and Methods

This research is both applied and fundamental, adopting a descriptive-analytical approach
with mixed methods. The qualitative phase involves semi-structured interviews with
industry experts to identify and classify risks in the raisin supply chain. The quantitative
phase applies the Failure Mode and Effects Analysis (FMEA) method to assess and rank
these risks.

Data collection tools include interviews and FMEA assessment forms, evaluating risks
based on probability of occurrence, severity of impact, and detection capability. Risk
analysis is conducted by calculating the Risk Priority Number (RPN) within the FMEA
framework.

Initially, a review of previous studies on supply chain risk management in fruits and
vegetables provided preliminary indicators, presented in Table 1. To localize these
indicators, interviews were conducted with 10 raisin industry experts, including three
vineyard owners, four factory owners, and three distributors. This process led to the
identification of industry-specific risks.

Risk assessment forms were then developed based on the identified risks,
incorporating three key criteria: probability of occurrence, severity of impact, and risk
mitigation capability. The study sample includes grape farmers, raisin processors, and
distributors in Malayer, with 10 farmers, 12 factory owners, and 8 distributors
participating due to data collection constraints. A scoring scale from 1 to 10 was used,
where higher values indicate greater risk impact.

In this research, by reviewing previous studies on the risk management of fruit and
vegetable supply chains, the initial indicators were obtained, which are given in Table 1.
Then, to localize these indicators, 10 experts in the raisin industry, including 3 gardeners,
4 factory owners, and 3 raisin distributors, were interviewed, and finally Table 2 was
identified as the table of risks in the Malayer raisin industry. These indicators are given in
Table 2.



H M Applied Economics Studies, Iran (AESI)

3. Data

RPN values were calculated using Excel, averaging expert opinions (Table 3, Column 2).
These values were normalized to determine the relative percentage of each risk (Table 3,
Column 5). The final FMEA analysis classified risks into critical, semi-critical, and non-
critical categories, identifying and analyzing the most significant threats in the supply
chain.

4. Discussion

The study results reveal a wide range of risks impacting the grape and raisin supply chain
in Malayer. Based on Risk Priority Number (RPN) rankings, the most critical threats stem
from technological, institutional, social, and infrastructure deficiencies. High RPN values
for processing technology, contract management, and export logistics highlight the urgent
need for intervention to enhance supply chain stability and economic sustainability. Table
4 shows the results of classifying risks into 3 categories: critical, semi-critical, and non-
critical based on the threshold.

One of the key findings is that pre-production risks, particularly those related to
knowledge gaps, input quality, and social factors (such as bargaining power of farmers),
significantly impact the overall supply chain performance. Without adequate access to
knowledge and quality inputs, farmers struggle to maintain productivity and
competitiveness. Similarly, weaknesses in the processing phase, including outdated
packaging technology, contamination risks, and inefficient storage systems, contribute to
product loss and reduced market value.

Marketing and export challenges are also prominent, with contract mismanagement,
price instability, and currency fluctuations posing significant financial risks. The study
finds that the inability to negotiate fair contracts, lack of standardized regulations, and
delays in product delivery reduce the competitiveness of Iranian raisins in global markets.
Additionally, the impact of climate change and environmental risks, such as frost damage
and sudden water shortages, further exacerbates supply chain vulnerabilities.

Implementing risk mitigation strategies—such as upgrading infrastructure, improving
regulatory frameworks, enhancing training programs, and expanding market access—is
crucial for reducing these risks. Strengthening cooperation among farmers, producers,
exporters, and policymakers can improve supply chain efficiency and lead to sustainable
economic growth in the raisin industry.

5. Conclusion

This study utilized the FMEA methodology to identify, analyze, and prioritize risks in the
Malayer raisin supply chain. The findings indicate that critical risks—such as
infrastructure deficiencies, poor contract management, and market fluctuations—
significantly impact supply chain performance and economic outcomes. Addressing these
risks through targeted interventions can enhance industry resilience, boost
competitiveness, and support sustainable development.

By focusing on risk reduction strategies in key areas—including pre-production,
processing, domestic sales, and exports—stakeholders can mitigate financial losses and
improve overall supply chain efficiency. Investing in modern technology, regulatory
standardization, and training programs will lead to higher product quality, increased
market access, and improved profitability for industry participants.
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Ultimately, a well-managed supply chain will contribute to economic stability, job

creation, and increased non-oil export revenues for Iran. The adoption of proactive risk
management measures will not only secure the future of the raisin industry but also
strengthen Iran’s position in global agricultural markets.
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Fig. 1: Raisin Development Flow Process (Patider et al., 2021).
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Tab. 3: Results obtained from questionnaires
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Tab. 4: Results obtained: Risk classification based on threshold level
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Abstract

This study aims to design a conceptual model for the internationalization of the country’s
automobile industry. Hence, a mixed approach is used in the present study. We collected
the required data and information for the qualitative part of the research, through semi-
structured interviews with 15 export department managers of Iran Khodro and Saipa,
experts, and pundits of the country’s automobile industry that were selected in a targeted
snowball method. Then, we used the thematic analysis method to analyze the interviews.
Finally, 15 main topics include the Automobile industry, exports, domestic economy
status, economic situation of the target country, human capital, supply chain, interaction
with global automakers, having a competitive advantage, research and development,
government, foreign investment, financing, concluding suitable commercial contracts,
Production in the target country, and global standard were identified as determinant
factors in the internationalization of the country’s automobile industry. Then, interpretive
structural modeling was used to determine the relationship between 15 variables and the
internationalization of the country’s automobile industry. Subsequently, an interpretive
structural modeling approach was employed to elucidate the interrelationships among the
15 variables and their association with the internationalization of the country’s automobile
industry. In the following, in the quantitative phase of the research, to measure their impact,
the approach of structural equations was used. To this end, we obtained the required
information by distributing 200 questionnaires among the sample members. Then the
analysis of structural equations showed that all the factors had appropriate significance.
Finally, we introduced the conceptual model of the internationalization of the automobile
industry as the main result of this research. According to the mentioned model, for the
internationalization of the automobile industry, it is recommended to pay attention to all the
15 identified factors and plan carefully for each of them.

Keywords: Internationalization, Automobile Industry, Mixed Approach, Thematic
Analysis, Structural Equations.
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1. Introduction

In recent years, the internationalization of the automobile industry has experienced a
significant surge, with automakers worldwide expanding their operations into new markets.
Automobile internationalization involves disseminating production, consumption, and
investment in finished vehicles and auto parts from established global centers to new
locations (Cole and Yakushiji, 2020). Given the automobile industry’s pivotal role in
national economies, coupled with rapid changes in economic variables and the business
environment, internationalization has become a critical imperative for firms (Bianchi and
Wickramasekera, 2016).

Iran, with its substantial automobile industry potential, is striving to increase its share
in international markets. However, the internationalization of Iran's automobile industry
faces numerous challenges. For instance, economic sanctions imposed on Iran have
restricted the country's access to new technologies and resources. Moreover, the
transportation and logistics infrastructure in Iran is not fully developed, which can hinder
vehicle exports. Additionally, foreign investment laws and regulations in Iran are not
entirely clear and transparent, acting as a deterrent for foreign investors.

Considering these challenges, what strategy and model would suit the
internationalization of Iran's automobile industry? What factors influence the
internationalization of the automobile industry in Iran? To what extent does each identify
factor and variable impact the internationalization of the automobile industry? To answer
these questions, this research aims to develop a model for internationalizing the country's
automobile industry using a mixed (qualitative-quantitative) approach. The findings of this
research can be beneficial for policymakers, automobile company managers, and other
relevant stakeholders.

2. Methodology

In this study, a mixed-methods (qualitative-quantitative) approach will be employed to
design a conceptual model for the internationalization of the automobile industry. The
population for the qualitative phase of the research includes automobile experts in the
Ministry of Industries, Mining, and Trade's Automobile Chamber, industry experts, and
export department managers at Iran Khodro and Saipa. Purposive and snowball sampling
techniques will be used to select the research sample from among these individuals. After
selecting the research sample, the necessary data and information must be collected. In this
study, expert interviews will be used for this purpose. Subsequently, thematic analysis will
be used to identify the factors influencing the internationalization of the automobile
industry to design a conceptual model. After completing the thematic analysis stages and
obtaining the main themes, the causal relationship between the obtained themes must be
determined to design a conceptual model for the internationalization of the automobile
industry. In this research, the interpretive structural modeling method will be used to
achieve this goal.

The population in the quantitative phase of the research includes experts, managers
active in the country's automobile industry, and export department managers at Iran Khodro
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and Saipa. The sampling method in the quantitative phase is cluster sampling. A
questionnaire will be used to collect the necessary data and information for this research in
its quantitative phase. To examine the impact of each component using their factor loadings
and to investigate the existence of a relationship between the internationalization factors

identified in the qualitative phase of the research, structural equation modeling and partial
least squares will be used.

3. Discussion

This study, through a review of the literature and various internationalization models, identified
factors affecting the internationalization of the automobile industry and assessed their impact,
designing a conceptual model for the internationalization of this industry. Accordingly, a
mixed-methods approach, including both qualitative and quantitative dimensions, was used. In
the qualitative phase of the research, semi-structured interviews were conducted with 15 export
department managers and automobile experts. To analyze the interviews, thematic analysis was
used. The interview transcripts were entered into Atlas. ti 9 software and 540 quotes were
extracted from the transcripts to gain an initial understanding of the data. Then, through primary
and axial coding, 134 categories were extracted. Finally, 15 main themes were identified as
factors influencing the internationalization of the automobile industry in Iran. Additionally, the
content validity of the interviews was found to be 0.6, which, considering the number of
interviewees, indicates the high credibility of the interview results in the qualitative phase of
the research. Subsequently, the causal relationship between the variables was determined using
interpretive structural modeling.

In the quantitative phase of the research, a questionnaire was designed using the items
obtained in the qualitative phase and distributed among a sample of 200 people. Then, after
sorting the questionnaire data in Excel 2021, it was entered into SMART PLS software to
perform structural equation modeling and partial least squares regression. The Cronbach's
alpha and composite reliability for all variables were greater than 0.7, and the average
variance extracted was also greater than 0.5. Moreover, the factor loadings for each item
were greater than 0.4, indicating the correct selection of each item. Subsequently, path
coefficients were estimated, and the t-statistic value for each of them was significant at the
5% and 1% levels. Finally, good fit indices were reported, indicating a suitable fit of the
estimated model.

4. Conclusion

Based on the results of the qualitative and quantitative sections of this study, a conceptual
model for the internationalization of the automobile industry was designed. It is worth
noting that the two major domestic automakers, Iran Khodro and Saipa, have previously
used the Uppsala model for gradual entry into global markets but have not been successful.
Given that the automobile industry is influenced by many factors, both domestic and
foreign, a network model should be used for the internationalization of this industry. In this
study, the 15 identified factors (Automobile industry, exports, domestic economy status,
the economic situation of the target country, human capital, supply chain, interaction with
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global automakers, having a competitive advantage, research and development,
government, foreign investment, financing, concluding suitable commercial contracts,
Production in the target country, and global standard) encompass both domestic and foreign
factors, which should be analyzed as an interconnected network. For the Iranian automobile

industry to enter global markets and improve its ranking among global automakers, special
attention must be paid to the 15 factors identified in this study. Over the years, there have
always been deficiencies in each of the identified factors, which must be addressed through
targeted and strategic planning and execution to establish a strong presence in international
markets.
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Tab 3: General information from the quantitative research sample
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Tab 4: Cronbach's alpha values, composite reliability, and average variance extracted for the
measurement model
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Fig. 2: Path coefficients and their t-statistics
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Tab 6: Path analysis results

Dl i) | (O] | (B) o rars o e
RYRRIN Y/IVYY of+AAs B ALy <= Cewlie (g5l bls)1)8 slax]
eleve \iAtat <Y s Ailegsds b ol <= Cunlio (5,1 313,18 sliail
e YIY-Y o[ FAses alplo <= Sl 3,k
YR Y/AYY o[- AV sl <= sl gylw 31,5 slisi
o[-y YI¥YY RN o el <= g
<[+YA YIVAY ANALS Sigydes Cao <— g
AN YIVVE o[ OV Silwgygs Cario <= Jlo uels
of e Y/ oY Ve Silwgydgd Cano <— w‘l:a):qé)'
/¥ Y/ A ANAES Silwgyded Caro <= glusl ylopuo
ofeN Y/N¥ NANAL TS Gilwgyded Coiuo <= drwgd g (32850
[YF YINYY ARYES Cilwgyded Coo <= ()8 (6,184 lo s
ofees Y/0FA INFF e Gilwgyded Caio <= Jla ojlegygs b ol
ofees YIAYY NANALES il yded Cano <= (313 slatdl consg
ofees YIV-5 IYY O il el oy <= lyolo
oy Y/ \Ya S I¥R5 il < (gjlogyoes Caio
ofee0 y/ayy NARAETY o Ml <= 2By cuge il
[+¥Y YIVYS <Y il Mol oy <= Gan yauiS > W)y
ofeen Y/¥oy NAYNE T il Mol oy <= GBan 458 ooladl cunsg

S0 o )3 (g gxe # Aoy N s )3 (6> e

6y luxo 013835125 45 SPMR s 5 o Jptos R2 Jliio ¥ _Sig3il Lot lis & LS1,28l Las i aules o
o2l b aySejlal o curS (g lidle SYole yog, pd wlodds &)l & Joas j0 e bjly o6
o Sl Jao g S oS ) & K35 ot il (5t 29 50 o 51
0392 (30 (oghde Lol (b ©)i8 oAU G (Sl padld b (SWS dapie ©)5 (adls
5 iy adlls bl sl Gudd (slayiite (o by Caopdl e Sl 0l 0092 sho 25 b jho
Vg o o o odd b R2 jlde sl Jdo (668 i @)d8 Sy /YD (YL e (Vo) 7o, K
3ol polie 35 SPMR bes (gl g2 sl Jao (5ilp (053 Sl dl 535 ) 2 42 p2 5 039
ol Jdo Gollao ol g o3l (o9 odimd lis +/+A

1. Construct Crossvalidated Communality
2. Construct Crossvalidated Redundancy
3. Henseler et al.



[ e

Geiod Jao il (o9 W ,hre Y Joua
Tab 7: Criteria for goodness of fit of the research model
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Fig. 3: Conceptual model of the internationalization of the country's automobile industry
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