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Abstract

Given the pivotal role of energy in economic development and the growing emphasis on
sustainable energy resources, analyzing the determinants of energy efficiency is of paramount
importance. This study investigates the impact of economic complexity and energy security
risk on energy efficiency indicators in Iran. Using macroeconomic data together with indices
of energy security and economic complexity, the study examines the relationship between these
factors and energy productivity—proxied by energy intensity and carbon emissions—over the
period 1995-2023, employing the Fully Modified Ordinary Least Squares (FMOLS) method.
The findings reveal that economic complexity has a positive and statistically significant
relationship with both energy intensity and carbon emissions, implying that greater economic
complexity is associated with higher energy consumption and increased environmental
pollution. Conversely, energy security risk exhibits a negative and statistically significant
relationship with energy intensity and a positive and statistically significant relationship with
carbon emissions, indicating that while an increase in energy security risk reduces energy
intensity, it simultaneously leads to higher carbon emissions. These results underscore the
complex interplay between economic indicators and energy security factors and highlight the
need to address both dimensions simultaneously in order to improve energy efficiency and
mitigate environmental degradation in Iran.
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Introduction

Climate change and global warming represent pressing challenges for countries worldwide, and
concerted international efforts—particularly in the energy sector—are essential to address these
crises. One of the key strategies for tackling these challenges is improving energy efficiency, which
can reduce energy consumption, lower carbon emissions, and contribute to the achievement of
sustainable development goals. Within this context, economic complexity and energy security risk
have emerged as significant factors that may shape energy efficiency outcomes. Given Iran’s heavy
reliance on fossil fuels, understanding how economic complexity and energy security risk affect
energy efficiency in the country is of considerable importance.

This study analyzes the long-term impacts of these factors on energy efficiency and explores
their implications for environmental policy and energy security in Iran. The primary objective of the
research is to examine the effect of economic complexity on energy efficiency—proxied by energy
intensity and carbon emissions—and to determine how this relationship changes under conditions
of energy security instability. The key question guiding the study is whether an increase in economic
complexity exerts a positive and significant effect on energy efficiency in Iran and how this effect
changes during periods of heightened energy security risk.

By exploring these dynamics, the study aims to provide valuable insights into how Iran can
improve its energy efficiency while simultaneously managing the risks associated with energy
security and the complexities of its economic structure. Such insights can ultimately contribute to
more effective policymaking in the areas of environmental sustainability and energy security.

Methodology

The relationships among the variables are investigated using the Fully Modified Ordinary Least
Squares (FMOLS) method. First introduced by Phillips and Hansen (1990), FMOLS is designed to
estimate long-run relationships among cointegrated variables. This method is particularly effective
in addressing issues such as non-stationarity, endogeneity, and serial correlation in the error terms,
which frequently bias conventional regression models. Standard regression techniques may yield
inaccurate or misleading results in the presence of these problems; FMOLS corrects for them by
applying semi-parametric adjustments to the coefficients, thereby providing consistent and
asymptotically efficient estimates.

Table 1. Variables and sources of research data

Symbol Variable Variable Measurement Source
ENE Energy Efficiency Primary energy intensity (MJ/$2017 PPP GDP) WDI
co2 Energy Efficiency Carbon dioxide intensity (kg per ynlt of energy equivalent WDI

to crude oil)
. Economic Complexity Index: This index is based on the
Economic L - . Harvard
ECI . diversity and comprehensiveness of goods produced in a
Complexity CID
country.
Energy Security Risk Index: This index measures the
energy risk by comparing countries' vulnerabilities to Business
ESR Energy Security Risk | global energy fluctuations. A lower score indicates lower Monitor
energy security risk, while a higher score indicates higher Index
risk.
Renewable Energy Renewable energy consumption (percentage of total final
REN . . WDI
Consumption energy consumption)
OPE Trade Openness Trade openness (th_e sum of exports and imports of goods WDI
and services as a percentage of GDP)
Gross Domestic Gross Domestic Product (measured in constant US dollars,
GDP WDI
Product 2015)
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The study covers the period from 1995 to 2023 (1374 to 1402 in the Iranian calendar). The data
employed in this research are drawn from reputable international sources, including both
governmental and non-governmental organizations, and are analyzed using EViews software. The
application of the FMOLS estimator enables the study to produce more accurate and reliable
estimates of the long-term effects of economic complexity and energy security risk on energy
efficiency in Iran. The findings are expected to provide valuable insights into the complex interplay
among these variables and to support more informed decision-making. Ultimately, this research is
intended to assist policymakers in improving energy efficiency while simultaneously addressing the
critical challenges of energy security, environmental sustainability, and economic development in
Iran.

ENE;; = ay + a1 ECl;; + a,ESR;; + a3REN;; + a,OPE;; + asGDP;; + ;¢ (D)
COy; = Yo + 1EClie + v2ESR;e + V3REN; + Y4,OPE; + vsGDPy + pye (2)

Results and Discussion

The results of the unit root tests indicate that the null hypothesis of a unit root at levels cannot
be rejected, meaning that none of the variables is stationary in level form. After first differencing,
however, all variables become stationary, with the null hypothesis rejected at the 1% significance
level. To identify potential long-run equilibrium relationships, the Johansen cointegration test is
applied. Both the trace and maximum eigenvalue statistics reject the null hypothesis of no
cointegrating vector at the 95% confidence level, confirming the presence of one cointegrating
vector among the variables. The optimal lag length is selected using the Schwarz Information
Criterion (SIC).

The Fully Modified Ordinary Least Squares (FMOLS) method is employed to estimate the long-
run relationships among economic complexity, energy security risk, and energy efficiency. FMOLS
corrects for endogeneity and serial correlation in the error terms, yielding consistent and
asymptotically efficient estimates. The results reveal that economic complexity has a positive and
statistically significant relationship with energy intensity, suggesting that greater economic
complexity is associated with higher energy consumption. In contrast, energy security risk exhibits
a negative relationship with energy intensity, implying that increased risk reduces energy intensity.
In addition, higher shares of renewable energy consumption and economic growth are both found to
be associated with lower energy intensity.

Regarding carbon emissions, the findings indicate that both economic complexity and energy
security risk contribute to higher emissions. However, with technological progress, these effects
could potentially be reversed. Economic growth, given its dependence on fossil fuels, is also
associated with increased carbon emissions. Conversely, trade openness and renewable energy
consumption are found to mitigate environmental pollution by reducing emissions. These results
suggest that policies promoting renewable energy adoption and economic diversification can play a
crucial role in addressing long-term environmental and energy security challenges.

Conclusion

In recent decades, the pursuit of greater energy efficiency and lower carbon emissions has led
researchers and policymakers to examine the economic and structural factors shaping energy
performance. This study analyzes the impact of two such factors—economic complexity and energy
security risk—on energy intensity and carbon emissions in Iran.

The results show that economic complexity is positively associated with both energy intensity
and carbon emissions, as the expansion of production and industrialization drives higher energy
consumption and pollution. Energy security risk significantly reduces energy intensity, thereby
improving efficiency, yet the continued reliance on fossil fuels still results in higher carbon
emissions. Furthermore, renewable energy consumption exerts a favorable effect by reducing both
energy intensity and emissions, although the share of renewables in Iran’s energy mix remains low.
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The findings indicate that, for Iran to achieve sustainable growth and minimize negative
environmental impacts, it is essential to develop technology-intensive industries and invest
substantially in renewable energy sources.
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Abstract

This study examines the impact of information and communication technology (ICT) on carbon dioxide
emissions in upper-middle-income countries over the period 1995-2022. To measure ICT development, a
composite index was constructed using Principal Component Analysis (PCA) to reduce multicollinearity
among technological variables and obtain more stable and accurate estimates. The model was estimated
using the Generalized Method of Moments (GMM). The results indicate that ICT development and
renewable energy consumption have negative and statistically significant effects on carbon emissions,
whereas income growth and industrial development significantly contribute to higher emissions. In
addition, exports of high-technology goods have a reducing effect on carbon emissions, although this effect
is statistically insignificant. The validity of the instruments employed in the model was also confirmed
using the Sargan test. Upper-middle-income countries were selected because of their transitional
development characteristics, as these countries simultaneously possess relatively advanced technological
infrastructure and experience rapid industrial growth. The findings indicate that ICT development and the
expansion of clean energy can serve as effective strategies for reducing environmental pollution and
supporting sustainable development pathways in these countries.
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Introduction

In recent decades, digitalization has emerged as one of the most important drivers of global
transformation, affecting various dimensions of the economy and society. Information and
communication technology (ICT) lies at the center of this transformation and has facilitated the
creation of new platforms for information exchange, the optimization of production and service
processes, and the reduction of resource waste. Despite these achievements, the rapid expansion of
digital infrastructure, data centers, and telecommunications networks has been accompanied by a
substantial increase in energy consumption, placing considerable pressure on the environment,
particularly through increased carbon dioxide emissions.

As aresult of these contrasting effects, digital transformation has a dual nature. On the one hand,
it can help reduce pollution by improving energy efficiency, reducing reliance on physical resources,
and promoting the optimal use of modern technologies. On the other hand, growing energy demand,
increasing volumes of electronic waste, and the need to extract minerals for the production of digital
hardware create new environmental challenges.

The significance of this duality becomes even more apparent in upper-middle-income countries,
which simultaneously possess relatively advanced technological infrastructure and are rapidly
progressing toward industrialization. The present study is designed to analyze the role of digital
transformation in carbon dioxide emissions in these countries. For this purpose, a composite ICT
index based on Principal Component Analysis (PCA), along with long-term panel data covering the
period 1995-2022, is employed, and the Generalized Method of Moments (GMM) is applied. The
main research questions focus on the nature of the relationship between digitalization and carbon
dioxide emissions, the role of technological and industrial infrastructure, and policy solutions for
sustainable digital development.

Methodology

This study examines the effect of information and communication technology (ICT) on carbon
dioxide emissions in upper-middle-income countries while also analyzing the role of key economic
and energy-related factors. Annual panel data are employed, with countries selected based on the
World Bank classification and the availability of complete data to ensure the reliability of the
analysis.

To capture both short- and long-term effects and address potential endogeneity and heterogeneity
in the data, the Generalized Method of Moments (GMM) approach is employed. The model is
specified as follows:

LCOy ) = B1LCOy i ¢—1y + V1ICT ey + V2 INDU 1y + Y3REGT (i) + Va MEX(; 1) 1)
+]/5 LINCO(II) + I’J‘i + /1t + git

Where, LCO,;;y denotes CO2 emissions in country (i) at time (t), with LCO,; 1y as the lagged
value capturing dynamic effects. ICT; . is the ICT development index, INDU; ., the industrial
sector value added, REGT ;. the share of renewable energy, MEX; . y exports of medium- and high-
technology goods, and LINCO; . y GDP. y; and 4, represent country- and time-specific fixed effects,

and ¢;; is the error term. Coefficients B: and vi:...ys indicate the magnitude and direction of each
variable’s impact on CO: emissions.

Results and Discussion

The results obtained from the model estimation provide important evidence regarding the factors
influencing carbon dioxide emissions in upper-middle-income countries. First, the negative and
statistically significant coefficient of squared GDP indicates the existence of a nonlinear, inverted
U-shaped relationship between economic growth and pollutant emissions. This finding supports the
Environmental Kuznets Curve (EKC) hypothesis, according to which rising income increases
emissions during the early stages of development, whereas after income exceeds a certain turning
point, pollutant emissions begin to decline.
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At the same time, the results reveal that GDP in its linear form continues to have a positive and
statistically significant effect on emissions, indicating the persistent dependence of economic growth
on fossil energy and carbon-intensive activities.

The control variables also exhibit different effects. Fossil energy consumption and the expansion
of industrial activities significantly increase emissions, which is consistent with existing evidence
from emerging economies. In contrast, renewable energy consumption has a negative and
statistically significant coefficient, indicating that substituting renewable energy sources for
conventional energy can play an effective role in reducing carbon emission intensity.

In addition, exports of high-technology goods have a negative but statistically insignificant
coefficient, indicating their limited impact in the short term while highlighting their substantial
potential for long-term effects through the development of green innovations.

One of the key findings is the negative and statistically significant effect of information and
communication technology. This finding indicates that ICT development can alleviate
environmental pressure by improving energy efficiency, optimizing production processes, and
reducing resource waste. This result is consistent with the theoretical perspective of the
Environmental Kuznets Curve and suggests that, at higher income levels, modern technologies can
play a strategic role in reducing pollutant emissions.

Conclusion

The findings of this study indicate that reducing carbon dioxide emissions in upper-middle-
income countries requires a combination of ICT development and an increased share of renewable
energy. By improving energy efficiency and optimizing production processes, these factors exert a
mitigating effect on carbon emissions. In contrast, industrial and economic growth continue to exert
environmental pressure, while reliance on fossil fuels remains persistent. High-technology exports
have a limited effect in the short term but possess considerable long-term potential. The findings
emphasize the importance of coordinated policies in the areas of technology, clean energy, and smart
industrial growth management to facilitate sustainable development and reduce carbon emissions.
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1. Scree Test
2. Scree Plot
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Abstract

The preferential tariff agreement between Iran and the Eurasian Economic Union provides an
important framework for assessing the effects of reducing tariff barriers on the competitiveness of
selected products. Focusing on two groups of products, namely agri-food and textiles, this study
seeks to measure the impact of the agreement on Iran’s industrial competitiveness index. Using
panel data for the period 2010-2023 and the Generalized Method of Moments (GMM) approach,
the results show that reductions in import tariffs have a positive and statistically significant effect
on competitiveness, and vice versa. By contrast, export tariffs have a positive but statistically
insignificant effect. Exports have a positive and significant effect on the competitiveness index,
emphasizing the role of trade expansion in industrial development. Imports, however, have a
negative and significant effect on competitiveness. The implementation of the preferential tariff
agreement has improved the competitiveness of Iran’s agri-food and textile industries. Constructive
measures aimed at concluding preferential tariff agreements with regional economic blocs,
reforming the tariff structure, improving logistics and customs infrastructure, and strengthening
export-oriented policies can pave the way for sustainable improvements in competitiveness and
Iran’s effective integration into international trade.

Keywords: International Trade, Preferential Tariff, Competitiveness, Eurasian Economic
Union, Generalized Method of Moments

JEL Classification: F13, F14, C40

* Corresponding Author: Seyed Reza Miraskari E-mail: rmiraskari@guilan.ac.ir Tel: +989112482300
** Note: This article is derived from the master's thesis of A/« Safaee in Economics at University of Guilan, Rasht, Iran.
Cite This Article (APA): Saface, A., Miraskari, S. R. & Rahimzadeh, F. (2026). The impact of the preferential tariff
agreement between Iran and the Eurasian Economic Union on the competitiveness of product. Journal of Economic
Policies and Research, 5(3), 63-85. https://doi.org/10.22034/jepr.2026.145335.1341 [In Persian].

Homepage of this Article: https://jepr.uok.ac.ir/article_64618.html?lang=en

© The Author(s), 2026. Economic Policies and Research, Published online by University of Kurdistan.
BY NC

This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0

International License, which permits unrestricted use, distribution, and reproduction in any medium,
OPEN 8ACCESS . .. .

provided the original author and source are credited.


https://jepr.uok.ac.ir/?lang=en
https://journals.uok.ac.ir/?lang=en
mailto:rmiraskari@guilan.ac.ir
https://jepr.uok.ac.ir/article_64618.html?lang=en
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:atasafaee66@gmail.com
https://orcid.org/0009-0004-2748-3476
mailto:rmiraskari@guilan.ac.ir
https://orcid.org/0000-0003-1084-5819
mailto:f.rahimzadeh@guilan.ac.ir
https://orcid.org/0000-0002-1830-0103

Safaee et al. | The Impact of The Preferential Tariff Agreement Between Iran and the... 64

Introduction

The Industrial Competitiveness Index is one of the indicators used by the United Nations
Industrial Development Organization (UNIDQO) to assess the competitiveness and industrial
performance of different economies in terms of production and trade. Using the components
identified for this purpose, a set of related sub-indices, such as the production and export capacity
of manufacturing industries, is evaluated and compared. These indicators reflect countries’ capacity
to participate in international markets and engage in high-value-added activities and advanced
technologies.

Important criteria of industrialization have recently received considerable attention in numerous
studies. The United Nations Industrial Development Organization (UNIDO) has analyzed several of
these criteria, including the labor force, productivity, competitiveness, and innovation, and has
developed one of the most important research indicators, known as the Industrial Competitiveness
Index, which is published annually as a time series for countries around the world.

The preferential tariff agreement between Iran and the member countries of the Eurasian
Economic Union, including Russia, Kazakhstan, Kyrgyzstan, Armenia, and Belarus, was concluded
in Moscow in 2018 and covered 862 commodity items with the aim of facilitating export and import
tariff reductions. The agreement came into effect in 2019. Furthermore, in the spring of 1404, the
agreement became tariff-free for 7,000 HS codes in order to remove additional tariff barriers and
increase trade between the parties.

The purpose of this study is to answer the following question: What is the impact of the
preferential tariff agreement between Iran and the Eurasian Economic Union on the competitiveness
of Iran’s agri-food and textile industries?

Methodology

The present study employs two-digit Harmonized System (HS) codes to calculate and estimate
the impact of the preferential tariff agreement between Iran and the Eurasian Economic Union on
the competitiveness of selected agri-food and textile industries.

First, the Industrial Competitiveness Index is defined and calculated based on the UNIDO
methodology using composite indicators such as value added per capita, the share of industrial
exports, and labor productivity. Subsequently, panel data covering the period 2010-2023 are used
to estimate the model for the codes associated with the selected industries using the Generalized
Method of Moments (GMM) approach.

The estimation is based on panel data and the Generalized Method of Moments in order to obtain
more efficient estimates. An important advantage of GMM over conventional methods such as
Ordinary Least Squares (OLS) and Generalized Least Squares (GLS) is its relative efficiency in the
presence of correlated errors or weak instruments and its ability to provide consistent and efficient
estimates.

Results and Discussion

Research Models (1) and (2) are estimated using the dynamic Generalized Method of Moments
approach within a panel-data framework covering five cross-sectional units over the period 2010—
2023, corresponding to 14 annual periods. The method is selected because of the presence of
dynamic effects in the dependent variable and the possibility of endogeneity among the explanatory
variables.

Compet;; = aCompet;,_; + f;AImport;, + B,AExport;, + f3Exchange.rate;, (1)
+B,PTA + 6;;

Compet;; = aCompet;;_, + p;Almport;, + B,AExport;, + B3IMrag;, + BaEXrar;,
+BsExchange.rate;; + 6;;

2
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The results of the Sargan test show that the probability value is greater than the significance
level, indicating that the null hypothesis regarding the validity of the instruments cannot be rejected
and that the selected instruments are appropriate for estimating Models (1) and (2).

The third variable, exports, has a positive and statistically significant effect. As expected,
reductions in import tariffs have a positive and significant effect on the competitiveness index. The
fifth variable in Model (1), the dummy variable representing the preferential tariff agreement, takes
the value of zero or one and has a positive and statistically significant effect on the competitiveness
of the selected industries.

These results imply that the decision to facilitate trade and conclude a preferential tariff agreement
with the Eurasian Economic Union represents an institutional or policy factor that has contributed
to improving and increasing the competitiveness index of the selected industries.

Conclusion

The results of the study show that the preferential tariff agreement concluded between Iran and
the Eurasian Economic Union has strengthened the competitiveness of the agri-food and textile
industries. Exports also have a positive and statistically significant effect on competitiveness,
confirming the role of export expansion in industrial development.

Constructive measures aimed at concluding preferential tariff agreements with regional
economic blocs, reforming the tariff structure, improving logistics and customs infrastructure, and
strengthening export-oriented policies can pave the way for sustainable improvements in
competitiveness and Iran’s effective integration into international trade.

The agreement dummy variable has a positive and statistically significant effect in the model,
indicating that the regional cooperation mechanism itself has generated added value for Iran. To
maintain and strengthen this trend, the performance of the agreement should be monitored regularly.
Establishing joint specialized committees, continuously collecting information from industries, and
examining implementation challenges can provide a foundation for more sustainable cooperation.
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Abstract

The stock market, as one of the vital pillars of the financial system, is continuously influenced by
various factors, including macroeconomic variables and global uncertainty. This study examines the
threshold role of changes in institutional quality in shaping the relationship between Iranian stock
market returns and global uncertainty using quarterly data from 2009 to 2024 and the Threshold
Autoregressive (TAR) method. The results indicate that changes in institutional quality have a
threshold value of —0.56, which affects the influence of exchange rates, oil prices, and global
uncertainty on the stock market, dividing market behavior into two distinct regimes. In the first
regime, when changes in institutional quality are below this threshold, oil prices, exchange rates,
and global uncertainty have negative and statistically significant effects on stock returns, whereas
institutional quality has a positive and significant effect. This finding suggests that even under weak
institutional conditions, improvements in institutional quality can facilitate stock market growth. In
the second regime, after the threshold is exceeded, the effect of institutional quality remains positive,
while the other variables also exert positive effects on stock returns. Therefore, improving
institutional quality should be regarded as a vital tool for strengthening the resilience of the capital
market against domestic and global fluctuations.
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Introduction

The stock market, as a fundamental pillar of the financial system, plays a crucial role in
mobilizing and allocating financial resources and guiding investment decisions. Its performance is
continually influenced by macroeconomic variables, global shocks, and institutional conditions. In
recent years, rising global uncertainty—driven by geopolitical developments, financial crises, and
pandemics—has intensified volatility in financial markets.

One of the key challenges facing emerging and developing economies, including Iran, in recent
decades has been the increase in Economic Policy Uncertainty (EPU). This concept refers to the
inability of economic agents to accurately anticipate future policies and their consequences, which
manifests itself in uncertainty regarding the timing, content, and effects of policies on economic
decision-making (Shahin-Oz & Erdogan-Juser, 2018). The complexity of measuring this
phenomenon has encouraged researchers to develop appropriate indicators. The World Uncertainty
Index (WUI), introduced by Ahir et al. (2022), encompasses both political and economic dimensions
and provides a more comprehensive measure than traditional indicators such as the EPU.

Institutional quality, on the other hand, can play a moderating role in the transmission of global
uncertainty to the stock market through greater policy stability, transparency, stronger rule of law,
and enhanced investor confidence. Although numerous studies have examined the impact of
uncertainty on stock market returns, the threshold role of institutional quality and the nonlinear
dynamics of Iran’s stock market remain relatively underexplored. Therefore, this study investigates
how global uncertainty affects Iranian stock market returns, with particular emphasis on the role of
institutional quality within a threshold modeling framework.

Methodology

This study employs quarterly data from 2009 to 2023 and applies a Threshold Autoregressive
(TAR) approach. A conceptual framework grounded in behavioral finance and open-economy
macroeconomic theories is used to examine the effects of global uncertainty on stock market returns,
with institutional quality considered as a moderating factor. The proposed model is expressed as:

R, = F(EX,, OIL,, INS,, WUI,) (1)

where the dependent variable represents stock market returns, while the explanatory variables
include the exchange rate and OPEC oil prices. Data for these variables were obtained from the
database of the Ministry of Economic Affairs and Finance. The World Uncertainty Index (WUI),
published by the Federal Reserve Bank of St. Louis and based on Ahir et al. (2022), is scaled between
0and 1.

The institutional quality index is constructed based on five components of the International
Country Risk Guide (ICRG): control of corruption, democratic accountability, law and order,
bureaucratic quality, and government stability. These components are rescaled to construct a
composite institutional quality index.

Prior to estimation, the Augmented Dickey—Fuller (ADF) and Phillips—Perron (PP) unit root tests
confirmed the stationarity of the variables, while the BDS test indicated the presence of nonlinear
patterns in the data. The threshold variable and its corresponding value were determined using the
Bai—Perron method, with institutional quality identified as the threshold variable at a value of
—0.563.

Results and Discussion

The results reveal a nonlinear and regime-dependent relationship between global uncertainty and
Iranian stock market returns. Institutional quality (INS) is identified as the threshold variable, with
a threshold change value of —0.563. This finding indicates that the effects of the other explanatory
variables on stock market returns vary depending on whether institutional quality is below or above
this threshold.
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In the first regime, where institutional quality is below the threshold, the exchange rate, oil prices,
and global uncertainty exert negative and statistically significant effects on stock market returns,
whereas institutional quality itself has a positive and statistically significant effect. This finding
suggests that under weak institutional conditions, Iran’s stock market is more vulnerable to global
shocks and macroeconomic volatility.

In the second regime, when institutional quality exceeds the threshold, the effects of the
exchange rate and global uncertainty on stock market returns become positive and statistically
significant, whereas the effect of oil prices becomes statistically insignificant. These findings
indicate that improvements in institutional quality can mitigate the effects of external shocks,
potentially alter their transmission mechanisms, and enhance the resilience of the capital market.

Conclusion

The findings of this study indicate that institutional quality plays a decisive role in shaping the
transmission of global uncertainty to Iran’s stock market. At low levels of institutional quality, the
stock market exhibits stronger negative responses to both domestic and external shocks, whereas at
higher levels of institutional quality, the intensity of these effects diminishes and, in some cases,
may even become positive.

Accordingly, strengthening economic institutions, improving transparency, enhancing the rule
of law, and combating corruption can serve as key strategies for increasing the stability, efficiency,
and attractiveness of Iran’s capital market for both domestic and foreign investors. The primary
policy recommendation is therefore to focus on institutional reforms and improvements in
governance quality.

Measures such as strengthening the independence and accountability of economic institutions,
improving transparency in policymaking, enhancing the efficiency of regulatory bodies, and
combating corruption can provide the necessary foundation for a resilient and sustainable stock
market. Furthermore, creating greater coordination between exchange-rate, oil, and fiscal policies
and institutional development strategies is essential for minimizing the potentially adverse effects
of macroeconomic fluctuations on the stock market.
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1. R-squared

2. Adjusted R-squared

3. Serial Correlation

4. Heteroskedasticity Test
5. Jarque-Bera
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Abstract

Housing price dynamics and their persistence in response to economic and political shocks remain a major
concern for policymakers and housing market participants. Determining whether shocks to the housing
market have only transitory effects or leave lasting impacts on housing prices is essential for designing
effective housing policies. This study examines the persistence and long-memory properties of both real
and nominal housing prices, measured as the average price per square meter, in Tehran over the period
from April 2016 to August 2024 using the Autoregressive Fractionally Integrated Moving Average
(ARFIMA) model. The results indicate that both real and nominal housing price series exhibit long-
memory behavior, implying that shocks to the housing market dissipate only gradually and that their effects
persist over time. Among the three major shocks considered in this study—the U.S. withdrawal from the
Joint Comprehensive Plan of Action (JCPOA), the COVID-19 pandemic, and the 2020 exchange-rate
shock together with the sharp increase in housing prices in 2022—only the COVID-19 shock had a direct
and statistically significant effect on real housing prices. In contrast, none of the dummy variables was
statistically significant in the nominal price model. These findings suggest that most of the impact of these
shocks is transmitted through the long-memory structure of the housing market rather than through their
direct effects. Given the presence of long memory, short-term policy interventions are unlikely to be
effective, as the effects of shocks fade only gradually. Therefore, housing policies should adopt a long-term
perspective and be supported by stable monetary and fiscal policies.
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Introduction

House prices are widely recognized as a leading indicator of economic activity and inflation and
therefore provide valuable information about the direction of the real economy. The housing sector
influences household wealth, borrowing capacity, consumption decisions, and employment in
construction and related industries. Moreover, housing price bubbles may lead to inefficient
investment and reduce overall economic efficiency by driving asset prices away from their
fundamental values. Understanding the time-series behavior of house prices is therefore essential
for assessing the effects of economic shocks and structural changes on households, firms, and the
broader economy. In addition, market participants and real estate intermediaries rely heavily on
housing price trends when making investment and business decisions, making the statistical
properties of house prices an important area of research.

One of the key characteristics frequently observed in housing markets is price persistence, or
long memory. Determining whether shocks to housing prices are temporary and eventually
disappear or have permanent effects is of considerable importance for economic policy. This issue
is particularly relevant in Iran, where housing serves not only as a consumption good but also as a
major investment asset and a hedge against inflation. Housing accounted for approximately 55.8%
of total urban household expenditure in 1402 (2023-2024), highlighting its economic significance.
In recent years, the Tehran housing market has also been exposed to several major economic and
political shocks, including the U.S. withdrawal from the Joint Comprehensive Plan of Action
(JCPOA), the COVID-19 pandemic, and substantial exchange-rate fluctuations accompanied by a
sharp increase in housing prices. Against this background, the present study investigates the
persistence and long-memory characteristics of both real and nominal average house prices per
square meter in Tehran over the period from April 2016 to August 2024.

Methodology

Given the potential persistence of housing prices, this study employs the Autoregressive
Fractionally Integrated Moving Average (ARFIMA) model. Unlike conventional ARIMA models,
the ARFIMA framework allows the differencing parameter to take fractional values, making it
particularly suitable for capturing long-memory processes and measuring the degree of persistence
in housing prices. The fractional integration parameter, d, indicates whether shocks dissipate rapidly
or continue to influence future price movements over an extended period. Consequently, ARFIMA
provides a flexible framework for distinguishing between short-run fluctuations and persistent long-
run dynamics.

The analysis is based on monthly data obtained from the Central Bank of Iran covering the period
from April 2016 to August 2024. Two separate models are estimated using the nominal average
price per square meter of housing and the real housing price series, with the latter obtained by
deflating nominal prices using the Consumer Price Index (CPI) for urban households. To account
for major structural events, dummy variables are incorporated for three key shocks: the U.S.
withdrawal from the JCPOA, the COVID-19 pandemic, and the sharp increase in housing prices
during 2022.

Results and Discussion

Preliminary analyses, including conventional stationarity tests and structural break tests, indicate
that the housing price series exhibit complex dynamic behavior. The ARFIMA estimation results
provide clear evidence of long-memory characteristics in both nominal and real housing prices in
Tehran. The estimated fractional integration parameter falls within the range associated with long-
memory processes, implying that shocks to housing prices are persistent and dissipate gradually over
time.

A comparison of the two models reveals notable differences in the impact of structural shocks.
In the real house price model, only the dummy variable representing the COVID-19 pandemic has
a statistically significant effect, suggesting that the pandemic directly influenced inflation-adjusted
housing prices. By contrast, neither the U.S. withdrawal from the JCPOA nor the sharp increase in
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housing prices in 2022 exerts a statistically significant direct effect after controlling for long-
memory dynamics. In the nominal house price model, none of the structural dummy variables is
statistically significant. These findings suggest that most of the impact of economic and political
shocks is transmitted through the persistent long-memory structure of the housing market rather than
through immediate changes associated with individual events.

Conclusion

The findings indicate that both nominal and real housing prices in Tehran exhibit significant
long-memory behavior, implying that the effects of shocks persist for a prolonged period and adjust
only gradually. While the COVID-19 pandemic has a significant direct impact on real housing
prices, none of the structural shocks is statistically significant in the nominal price model. This
comparison highlights the importance of distinguishing between nominal and inflation-adjusted
housing prices when evaluating the effects of major economic shocks.

From a policy perspective, the existence of long memory suggests that short-term and isolated
interventions are unlikely to stabilize the housing market effectively. Instead, sustainable housing
market management requires long-term and consistent monetary, fiscal, and housing policies
capable of reducing uncertainty and improving market stability. Distinguishing between nominal
and real housing prices also provides policymakers with a clearer understanding of the underlying
dynamics of the housing market and the true persistence of housing price movements.
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Abstract

In recent years, considerable attention has been devoted to the concept of the speed of leverage
adjustment. One of the factors affecting a firm’s leverage is customer concentration, given the critical
role of customers in capital structure decisions. Major customers, as key stakeholders, play an
important role in a firm’s profitability and strategic decision-making. In addition, stock price crash
risk, which reflects the possibility of a sharp and sudden decline in market value following the
disclosure of negative information, can place additional pressure on managers to maintain financial
stability. The purpose of the present study is to investigate the relationship between customer
concentration and the speed of leverage adjustment and to examine the moderating role of stock price
crash risk. To test and analyze the hypotheses, panel data from 113 companies listed on the Tehran
Stock Exchange over the period 2010-2023 were employed. Multiple Generalized Least Squares
(GLS) regression was used for the empirical analysis. The findings show that customer concentration
has a positive and statistically significant relationship with the speed of leverage adjustment.
Accordingly, firms that depend on major customers, due to their higher reputation and stronger
motivation to maintain strategic relationships, have a greater ability and willingness to adjust their
capital structures more rapidly through leverage. In addition, stock price crash risk, as a moderating
factor, strengthens this relationship.
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Introduction

Financial leverage is a financial instrument used to increase the return on investment. It involves
the use of debt to finance specific investments, enabling a company or investor to expand financial
activities beyond the assets and capital already available. The speed of leverage adjustment refers to
the rate at which financial leverage is adjusted toward a target leverage level and is influenced by
numerous firm-specific and external characteristics, including macroeconomic indicators, corporate
governance, and organizational culture.

Leverage adjustment involves both implicit and explicit costs, including the opportunity cost of
deviating from target leverage and the costs associated with issuing securities. When adjustment
costs are high, firms may choose not to adjust their leverage despite being aware of deviations from
the desired level. Firms therefore undertake leverage adjustments when the expected benefits of
doing so outweigh the associated costs.

Companies have recognized that customer retention is one way to enhance firm value and
consequently view customer relationships as mutually beneficial. Firms adjust their leverage in
response to changes in internal and external conditions and when such adjustments provide
substantial benefits. When firms simultaneously face high customer concentration and deviations
from target leverage, market reactions may damage their reputation, create financial constraints,
increase leverage adjustment costs, and ultimately slow the adjustment process.

Therefore, firms with concentrated customer bases must manage their capital structures
appropriately in order to retain their customers, as customer concentration can have a significant
impact on capital structure decisions. The purpose of leverage adjustment is to optimize the market
value of the firm. Previous literature has identified several determinants of the speed of leverage
adjustment, including stock price crash risk, the cost of equity, profitability, liquidity, and stock
price volatility. When stock price crash risk emerges or increases, customers may become more
skeptical about suppliers or the firm itself.

Methodology
The present study is descriptive-correlational in nature and has an applied research purpose. The
study is based on an inductive-deductive approach to drawing conclusions. A library-based method
was used to collect theoretical information from books, articles, websites, and domestic and
international academic journals and databases, including Google Scholar, Elsevier, and Scopus.
The research data were collected from Rahavard Novin software, financial statements, and
information disclosed by companies through the Codal website. The statistical method employed in
this study is multivariate regression. Excel 2013 and EViews 2010 were used for descriptive and
inferential analyses. The statistical population consists of companies listed on the Tehran Stock
Exchange during the period 2010-2023.
H1: Customer concentration has a significant relationship with the speed of leverage adjustment.

ALi,t = ao + O(lcci’t + Z ﬁiCOHtrolii’t + Ei’t (1)

H2: Stock price crash risk affects the relationship between customer concentration and the speed of
leverage adjustment.

AL, = g + 04 CC; + a; WNCSKEW, , + a3CC; (WNCSKEW; , + Z B,Controli, +€;, @
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Table 2: Research variables and data sources

Symbol Variable Variable Measurement Source
ALy = }L(L?,c - Li,t—l) + Uit
In the above relationship, . L;; Lj, & L;;—, represent the actual
leverage ratio, target leverage, and previous year's leverage of company
i at time t, respectively, which are used as variables to measure the
company's leverage, and leverage is obtained by dividing total
liabilities by total assets of the company, and target leverage is obtained
A Speed _Of Leverage based on the following: Financial statements
Adjustment L, = BX;
it = it—1
Company characteristics include: size, growth opportunities, capital
expenditure ratio, and value of intangible assets. Size: the natural
logarithm of assets, growth opportunities: the ratio of the company's
market value to its book value, capital expenditure ratio: tangible fixed
assets to total assets, and value of intangible assets: measured from the
ratio of selling, general, and administrative expenses to sales.
] SALE
' (—smt)? HHI-cC=
Costumer Zj=1( SALE ) cc .
cc . it Financial statements
concentraion Company i's sales to major customers in year T divided
by company I's total sales in year T.
_ n(n-1)3/2y Wn ]
NCSKEW;:= [(n—l)(n—Z)(szn)3/2
Wi is the specific monthly return of company i for month t and n is
the number of monthly returns observed during the fiscal year. The
specific monthly return of the company (W) is obtained using the
isk K ori following equation; it is equal to the natural logarithm of one plus the
W Risk of stoc price remainder € calculated from the next equation. Financial statements
crash W
it=Ln(1+€;¢)
Rj =2+ B1m,e-2+Balmt—1+B3rme+HBalme+1
+ BsTmt+2 TEj¢
Tj,¢ is the return on the stock of company j in month tand 7y, ¢ is the
monthly market return (based on the market index).
Size Company size Logarithm of the company's total assets Financial statements
Tang Asset structure Fixed assets divided by total assets Financial statements
Tax Effective tax rate Absolute value of the ratio of tax expense to net profit Financial statements
after tax
Ratio of book
BM value to market Book value to market value ratio Financial statements
value of equity
Rate of return on . . . A
RO assets Ratio of operating profit before tax to total assets Financial statements

Results and Discussion

Customer concentration increases the speed of leverage adjustment. According to the theoretical
literature, optimal financial leverage reflects greater firm efficiency. Therefore, customers prefer to
invest in firms with greater efficiency and stronger reputations. Based on the empirical results, the
coefficient of customer concentration, which is the independent variable of the study, is 0.01 and is
statistically significant at the 5% level. This indicates a positive and significant relationship between
customer concentration and the speed of leverage adjustment. Firms can therefore influence the
speed of leverage adjustment by selecting and managing their customers more effectively.

Stock price crash risk can lead to a sudden decline in firm value, and customers may
consequently become less willing to invest in such firms. According to the results of the present
study, the significance level of customer concentration is 0.04, indicating a statistically significant
relationship between the independent and dependent variables at the 5% level.



Akhgar et al. | Customer Concentration and the Speed of Leverage Adjustment... 146

The significance level of the interaction variable is 0.03. Given that the coefficient of the
independent variable is 0.03 and the coefficient of the interaction variable is —0.02, the results
indicate that stock price crash risk strengthens the relationship between customer concentration and
the speed of leverage adjustment. As stock price crash risk increases, suppliers become increasingly
concerned about losing customers. In response, they attempt to reduce deviations within the firm,
improve the firm’s overall condition, and adjust leverage more effectively and rapidly.

Conclusion

The results indicate that customer concentration has a positive and statistically significant
relationship with the speed of leverage adjustment. Accordingly, firms with more concentrated
customer bases tend to adjust their leverage more rapidly.

The findings also show that stock price crash risk strengthens the relationship between customer
concentration and the speed of leverage adjustment. Based on these results, the following
recommendations are proposed:

1. When designing and reviewing capital structures, financial managers should consider the
level of customer concentration and the sensitivity of firm value to changes in customer
concentration as important factors in financial decision-making.

2. Given the moderating role of stock price crash risk in the relationship between customer
concentration and the speed of leverage adjustment, firms should improve information transparency,
enhance the quality of financial reporting, and ensure the timely disclosure of material information.

3. Firms should adopt effective strategies for maintaining and managing long-term
relationships with key customers.
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Abstract

This study investigates the moderating role of digital economy infrastructure in the relationship
between human development and the urban—rural income gap in Iran. Given the spatial and
regional nature of provincial data and the presence of spillover effects across provinces, a
spatial econometric approach is employed. To this end, data from 31 Iranian provinces over the
period 2011-2024 (14 years) are analyzed using the Spatial Durbin Model (SDM). The findings
reveal that: (1) human development has a significant negative relationship with the urban—rural
income gap (—0.325); (2) digital economy infrastructure directly reduces the income gap
(—0.184); (3) more importantly, the interaction effect between human development and the
digital economy is positive and statistically significant (0.142), indicating the moderating role
of the digital economy. This finding implies that, in provinces with stronger digital
infrastructure, the observed gap-reducing effect of human development is weakened, suggesting
a substitution effect rather than a complementary effect; and (4) spatial spillover effects are
significant, indicating that improvements in human development and digital infrastructure in
one province also contribute to reducing the income gap in neighboring provinces. Based on
these findings, the study recommends balanced investment in human development and digital
infrastructure, greater attention to regional spillover effects, and the design of complementary
spatial policies.
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Introduction

Income inequality between urban and rural areas represents a fundamental challenge to Iran’s
economic development. According to the Statistical Center of Iran, the ratio of urban to rural per
capita income has exceeded 2.5 in some years. Over the past decade, Iran has experienced two
significant developments: improvements in human development indicators and the rapid expansion
of digital economy infrastructure. The key question is whether these trends have reduced or widened
the urban—rural income gap and whether digital economy infrastructure can moderate the
relationship between human development and income inequality.

The theoretical literature on the relationship between human development and income inequality
yields mixed results. The Kuznets curve theory predicts that inequality initially increases and
subsequently decreases as development progresses, whereas Sen’s capability approach argues that
human development directly reduces inequality. The role of digital technologies in income
inequality is similarly twofold: some studies emphasize the digital divide and the potential for
digitalization to exacerbate inequality, whereas others highlight digital empowerment and its
potential to reduce inequality.

Previous studies have paid relatively limited attention to the spatial dimension of this
phenomenon. Iranian provinces exhibit substantial spatial heterogeneity due to geographical,
cultural, and economic differences, while spillover effects between neighboring provinces may play
a role in either widening or narrowing the income gap. New economic geography emphasizes that
economic phenomena are not randomly distributed across space but instead tend to form spatial
clusters. Three major mechanisms of spatial spillovers between provinces can be identified: trade
spillovers, migration spillovers, and digital spillovers.

The theoretical core of this study is the moderating role of digital infrastructure in the relationship
between human development and the income gap. Two theoretical scenarios are conceivable: a
complementary effect, in which the digital economy enhances the effectiveness of investments in
education and health, and a substitution effect, in which the digital economy can replace some of
the functions of traditional human development. Based on this framework, four hypotheses are
formulated: (1) human development has a negative effect on the income gap; (2) digital economy
infrastructure has a negative effect on the income gap; (3) the interaction effect between human
development and the digital economy on the income gap is significant; and (4) spatial spillover
effects are significant.

Methodology

The study covers 31 provinces of Iran over the period 2011-2024 (14 years). The dependent
variable is the urban—rural income gap, measured as the ratio of urban to rural household income.
The main independent variable is the Human Development Index (HDI), comprising life expectancy,
education, and per capita income. The moderating variable is the Digital Economy Infrastructure
Index (DIG), constructed using Principal Component Analysis (PCA) based on five components:
internet penetration, fixed broadband, e-government, smartphone penetration, and the value of e-
commerce transactions. The control variables include the unemployment rate, government
investment, industrial value added, the urbanization rate, population concentration, and inflation.

Moran’s I statistic is calculated to examine spatial autocorrelation. The results are positive and
statistically significant for all years, with an average value of approximately 0.39, indicating a
clustered spatial distribution of the income gap and supporting the use of spatial econometric
models. Spatial K-means clustering with a contiguity constraint identifies four distinct clusters:
developed urban—digital provinces (6 provinces), industrial-developing provinces (7 provinces),
traditional—rural provinces with a moderate income gap (9 provinces), and deprived provinces with
a severe income gap (9 provinces).

The spatial LM tests indicate that the model should include the spatial lag of the dependent
variable, while the Hausman test supports the use of provincial fixed effects. Accordingly, the
Spatial Durbin Model (SDM) with provincial and year fixed effects is selected as the main model.
The SDM incorporates both the spatial lag of the dependent variable and spatial lags of the
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independent variables. Estimation is performed using Maximum Likelihood Estimation (MLE), and
the direct and indirect (spillover) effects are calculated using the effects matrix.

Results and Discussion

The SDM estimation results show that the coefficient of human development is negative and
statistically significant (—0.325), confirming Hypothesis 1 that increased human development
significantly reduces the income gap. The coefficient of digital economy infrastructure is also
negative and statistically significant (—0.184), confirming Hypothesis 2 that improvements in digital
infrastructure contribute to reducing the income gap.

The most important finding is the positive and statistically significant interaction coefficient
between human development and the digital economy (0.142), indicating a substitution effect rather
than a complementary effect. In other words, in provinces with stronger digital infrastructure, the
gap-reducing effect of human development is weakened. To illustrate this result more clearly, the
net effect of human development on the income gap is calculated at different levels of digital
infrastructure. In provinces with low levels of DIG, the gap-reducing effect is strong (—0.467),
whereas in provinces with high levels of DIG, the effect is very weak (—0.041).

The spatial autocorrelation coefficient indicates strong spatial dependence. The spillover effects
of human development (—0.162) and digital infrastructure (—0.112) are negative and statistically
significant, indicating that improvements in these variables in neighboring provinces contribute to
reducing the income gap in the target province. The decomposition of effects shows that the total
effect of human development (—0.480) is approximately 34% greater than the direct effect (—0.318),
highlighting the considerable importance of spatial spillovers.

Among the control variables, the urbanization rate and population concentration are statistically
significant. Provinces with higher levels of urbanization have smaller income gaps, as rural areas in
these provinces have effectively become more urbanized. By contrast, provinces in which the
population is concentrated in one or two major cities exhibit larger income gaps, as remote rural
areas remain deprived of access to services.

Conclusion

This study investigates the moderating role of digital economy infrastructure in the relationship
between human development and the urban—rural income gap in Iran. The findings show that both
human development and digital economy infrastructure have direct negative effects on the income
gap. The most important finding is the positive and statistically significant moderating effect,
indicating the presence of a substitution effect across Iranian provinces. In provinces with stronger
digital infrastructure, the gap-reducing effect of human development is weakened. This finding is
consistent with studies conducted in developing countries, and factors such as the growth of online
education platforms, the development of rural e-commerce, and the expansion of digital financial
services help explain this substitution effect. The high degree of spatial autocorrelation in the income
gap indicates that income inequality in Iran is spatially clustered.

Based on the findings, policy recommendations at the national level include balanced investment
in human development and the digital economy, with priority given to education and health in rural
areas; the use of the digital economy as a compensatory policy in provinces with low levels of human
development; targeted digital development in rural areas, particularly through online education and
agricultural e-commerce; and reform of the rural ICT financing system.

At the regional level, based on the spatial clustering results, the establishment of a regional digital
hub and investment in high-speed rural internet are recommended for the deprived southeastern
cluster. For the central cluster, the transfer of digital policy packages from leading provinces to
peripheral provinces is recommended. For provinces characterized by a High—Low spatial pattern,
strengthening digital infrastructure for rural tourism is recommended.
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