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Influential Factors of the Economic Complexity Index
Based on the Social Orders Approach: A Case Study of
Iran’s Economy

Ph.D. Candidate in Economics,
Mahya Allahgholi* Allameh Tabataba’i University,
Tehran, Iran
. Professor in Economics, Allameh
Farshad Momeni |‘ Tabataba’i University, Tehran, Iran
Abstract

The Economic Complexity Index (ECI) can be considered as a
development indicator, given its superior predictive power in predicting
economic growth and income inequality. However, it suffers from
shortcomings such as the inability to distinguish differences in the
complexity levels of economies. This highlights the need for a
theoretical model to explain the ECI. Within the framework of the social
orders approach, the type of social order is identified as a key distinction
between developed and developing economies. Using a descriptive—
analytical method, this study aimed to identify the influential factors of
the ECI. In this respect, three key variables were examined: the state of
property rights, the business environment, and the type of people’s
access to organizations. The analysis focused on Iran’s ECI over a ten-
year period (2010-2020), alongside three other indices, namely
International Property Rights, Ease of Doing Business, and Economic
Freedom— as an estimates of the chosen variables. According to the
results, the International Property Rights Index, compared to the other
two indices, has the strongest positive correlation with the ECI.

1. Introduction
Assuming stable conditions, the Economic Complexity Index (ECI)
measures a country’s production capacity and its potential future
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development by analyzing the information about its exports. Countries
that produce and export more diverse and unique products tend to have
more complex economies, leading to higher economic growth prospects
and reduced inequality. Such countries manage to produce better and
smarter products by sharing knowledge among citizens and
reintegrateing knowledge within institutions, organizations, and
groups. However, the ECI does not explain why some economies
become more complex over time while others do not. Understanding
these dynamics requires more in-depth studies of various economic
conditions and factors influencing the ECI. Using the social order
approach as an analytical framework, the present research aimed to
explore why Iran’s economy has failed to improve in the ECI rankings
over recent years. A key determinant of economic complexity is
productive knowledge. This kind of knowledge manifests in the variety
of existing companies, the range of jobs required to sustain them, and
the level of interaction between companies within the society.
Therefore, understanding differences in the levels of economic
complexity and their future trajectories depends on how effectively
these economies expand the total pool of knowledge, as in increasing
the diversity of knowledge available to people and enterprises and
fostering conditions that enable its integration through organizations,
which serve as human interaction networks.

In their analysis of social orders vis-a-vis violence control, North et
al. (2009) categorized countries into two types: limited access (natural
states) and open access. The key distinguishing factor of an open access
order is the presence of competition at all economic and political levels.
Based on this approach, three levels of explanation can be proposed to
account for differences in economic complexity and the processes these
countries undergo. The first level concerns the type of people’s access
to organizations. In an open access order, this access provides
opportunities for economic entrepreneurs to engage in creative
destruction. Within this structure, entrepreneurs can advance toward
more complex products by modifying existing production processes or
developing new products through investment in human capital and the
accumulation of physical capital by shifting the boundaries of existing
knowledge. The second level focuses on the business environment,
which influences the motivations of individuals and companies. The
business environment within a society is considered as a key factor
shaping individual and corporate choices to diversify knowledge and
learning. Finally, the third level addresses transaction costs associated
with integrating knowledge within organizations. Given that transaction
costs and property rights are measured by similar criteria, the third key
factor influencing economic complexity is the state of property rights.
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2. Materials and Methods

The theoretical-conceptual model illustrating the relationship between
three factors influencing economic complexity is shown in Figure 1. To
assess the type of people’s access to organizations, the business
environment, and property rights, the following indices were used: the
Economic Freedom Index from the Heritage Foundation, the Ease of
Doing Business Index from the World Bank, and the International
Property Rights Index. The research adopted a descriptive—analytical
method and conducted data mining using Power Bl and Excel. It is
important to note that some data on sub-indices for Iran are incomplete
or inaccurately estimated. Consequently, using them in a model to study
Iran’s economy may lead to errors. Therefore, this study is limited to
analyzing existing trends.

Figure 1. The theoretical-conceptual model of the relationship between
property rights, business environment and people’s access to organizations with
economic complexity

Improving business
eavisonment

Secured property

apital

Source: Research findings

3. Results and Discussion

According to the Atlas of Economic Complexity, in 2020, Iran ranked
85th out of 133 countries, with an economic complexity index of -0.39.
Over the past decade, the index has shown only a slight improvement,
and Iran’s ranking has risen by 11 points. Given the significant share of
fuels in Iran’s exports, an analysis of this sector alongside the economic
complexity index trend revealed that a decline in the fuel sector’s share
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generally coincided with an improvement in complexity index.
However, the lack of improvement in Iran’s ECI—despite a decrease in
the fuel sector’s share in 2012, 2015, and 2019—can be attributed to the
addition of more low-complexity goods to the export basket during
those years. Conversely, the increase in the fuel sector’s share in 2017,
alongside no change in the complexity index compared to 2016,
resulted from the inclusion of products with positive complexity in the
export basket that year. According to the findings, the improvement in
Iran’s ECI resulted from the improvements in the sub-indices of
political stability, registering property, and patent protection (in the
International Property Rights Index), protecting minority investors,
dealing with construction permits, and getting electricity (in the Ease of
Doing Business Index), as well as governance integrity and trade
freedom (in the Economic Freedom Index). Additionally, the study
found that the ECI has a positive and moderate correlation with the
International Property Rights Index (0.49), the Ease of Doing Business
Index (0.55), and the Economic Freedom Index (0.41). The correlation
coefficients of these indices with Iran’s ECI were found to be 0.52, 0.21,
and 0.48, respectively.

4. Conclusion

This study used of the social order approach as a theoretical framework,
which significantly contributed to a better understanding of the factors
influencing the ECI. The analysis also demonstrated that the
International Property Rights Index provided a better explanation of the
trend in Iran’s ECI compared to the other two indices.

Keywords: Economic Complexity Index, Social Orders, Property

Rights, Business Environment, Type of People’s Access to
Organizations

JEL Classification: B52, P26, O30
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Abstract

Despite efforts to improve the governmental budget system in Iran’s
current economic situation, no significant progress has been made. The
relationship between the key stakeholders—namely the government,
parliament, regulatory bodies, and the general public as the ultimate
beneficiaries of the budget—is not properly regulated. As a result, there
is decreased transparency and accountability among various
government officials. Using the Generalized Method of Moments
(GMM) for the period 1993-2018, the current study aimed to examine
the government off-budget operations and their impact on inflation,
with a focus on fiscal dominance via the banking system. The findings
suggested that increased fiscal dominance via the banking system’s
debt channel had a positive effect on inflation, thereby confirming the
presence of fiscal dominance. The results also highlighted a negative
relationship between political stability and corruption, on the one hand,
and inflation, on the other. These variables remained at low levels
throughout the analyzed period, indicating a need for greater attention
from the government and political factions across the country.
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1. Introduction

The inflation rate in Iran is a major concern that contributes to rising
levels of poverty, inequality, economic instability, and reduced private
sector investment. This persists despite the fact that many other
countries have successfully managed similar issues. Unfortunately,
monetary authorities in Iran have struggled to tackle this pressing
problem. The Iranian economy has long struggled with the persistent
issue of high inflation, which is largely attributed to fiscal dominance
over the Central Bank. Moroever, addressing the budget deficit is
partially achieved through off-budget operations facilitated by the
banking system. Covering the period 1993-2018, this study examined
the government off-budget operations and their impact on inflation,
with a focus on fiscal dominance within the banking system. It actually
dealt with the Central Bank’s inability to control inflation, highlighting
fiscal dominance as a key factor. Fiscal dominance arises when fiscal
policymakers are not required to balance expenditures with tax
revenues, thereby compelling monetary policymakers to address
government budget deficits.

2. Materials and Methods

Applying the Generalized Method of Moments (GMM) to the period
1993-2018 in Iran, the present research examined the government off-
budget operations and their impact on inflation, with a focus on fiscal
dominance in the banking system. The study used the data from the
Central Bank, international transparency websites, and Palta to analyze
the quantitative effects of government borrowing from the banking
system on inflation.

3. Results and Discussion

The findings revealed a direct relationship between inflation and
government financing through the banking system, emphasizing its
analytical significance for Iran’s economy. Due to legal restrictions on
borrowing directly from the Central Bank, the government turns to
state-owned commercial banks for financing, resulting in a form of
active fiscal dominance. This approach increases government debt to
the banking system, thus affecting various economic sectors and
contributing to instability and chronic inflation. The financial practice,
known as off-budgeting, is marked by a lack of transparency and
inefficiency in government expenditures, further exposing fiscal
dominance via the banking system. Additionally, variables of political
stability and corruption control play a role, highlighting the need for
government attention across different sectors and political factions in
the country.
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Table 1. GMM Estimation of the Mode (Inflation as the Dependent Variable)

: GMM
Veiebles Coef. Std. Err. z P>z
Political Stability POLITY 0.000272  6.14E-5  -4.433693  0.0000
Corruption
polivity GC -0.000378  2.10E-5  -18.00533  0.0000
Excghrfi)”vgtehrate GER 0070614  0.023222  3.040763  0.0034
Interest rate IR(-1) -0.045950  0.008164  -5.628554  0.0000
Money base GM2(-1) 0.384844  0.035885  10.72431  0.0000
growth rate : ) ) :

Government debt
growth rate to GGBPB(-1) 0.007662 0.000382 20.06188 0.0000
private banks
Government debt
growth rate to
state-owned GGBGB 0.028705 0.001966 14.59979 0.0000
banks
Government debt
growth rate to GGBSPB(-2) 0.006459 0.000110 58.49907 0.0000
privatized banks
Growth rate of
government oil OILP -0.136378 0.018692 -7.296217  0.0000
revenues

R2=0.614559
J-statistic=17.89458
Prob (J-statistic)=0.985014
Instrument rank=43

Source: Finding Results

This study explored the off-budget operations of the Iranian
government and their impact on inflation, with a particular focus on
fiscal dominance through the banking system. Despite efforts to reform
the government budget system, the lack of proper regulation in the
interactions between budget stakeholders—including the government,
parliament, regulatory bodies, and the general public—has led to
reduced transparency and accountability among government officials.
The research showed that increasing fiscal dominance through the
banking system’s debt channel had a positive effect on inflation,
thereby confirming the presence of fiscal dominance. Furthermore, the
study underscored the negative correlation between political stability
and corruption control, on the one hand, and inflation, on the other. This
highlights the need for government attention across various sectors and
political factions within the country. In sum, the Iranian economy faces
a persistent challenge of high inflation, primarily driven by fiscal
dominance over the Central Bank. The study highlighted the
government’s dependence on off-budget operations, especially through
the banking system, to address budget deficits. This financial strategy
is marked by a lack of transparency and efficiency, resulting in
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economic instability and chronic inflation. The findings emphasized the
urgent need for the government to review and reform regulations,
reduce structural budget deficits, and improve transparency to
effectively control inflation. The low levels of political stability and
corruption control throughout the analyzed period underscored the
current government’s challenges, stressing the need for comprehensive
reforms and action across all sectors and political factions in the
country.

Keywords: Budget Deficit, Fiscal Dominance, Off-Budget Operations,
Monetary Base

JEL Classification: E63, E62, E52, E51, E31, H62.
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Abstract

Banks play a crucial role in maintaining financial stability within an
economy. Their importance arises from the various functions they
perform, which contribute to the overall stability and growth of the
financial system. Additionally, the significance of banks for real
economic growth lies in their role as financial intermediaries that
facilitate allocating capital efficiently, supporting businesses and
individuals, and contributing to the economy’s overall stability and
development. Relying on data from 16 banks in Iran between 2011 and
2023, this research aimed to investigate the factors influencing bank
risk-taking, with a focus on monetary policy, regulations, and
macroeconomic variables. The analysis used two models and the
Generalized Method of Moments (GMM) as the estimation method.
The results of the research show that there is an inverse relationship
between monetary policy and risk-taking. The results indicated an
inverse relationship between monetary policy and risk-taking.
Moreover, while the capital adequacy ratio (a regulatory factor) and
GDP growth rate positively influence risk-taking, there is an inverse
relationship between the inflation rate and risk-taking.
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1. Introduction

Borio and Zhu (2012) introduced a new transmission mechanism of
monetary policy known as the risk-taking channel. Building on the
seminal work of Borio and Zhu (2012), numerous theoretical and
empirical studies have validated and expanded this channel in various
countries, including China (Li & Tian, 2020; Tan & Li, 2016). In
general, the risk-taking channel is underpinned by three key
mechanisms: search-for-yield; valuation, income, and cash flow
expansion; and central bank communication, announcements, and
feedback (Altunbas et al., 2012; Borio & Zhu, 2012; De Nicolo et al.,
2010). Since interest rates influence banks’ risk-taking behavior
through agency problems (Altunbas et al.,, 2012), other bank
characteristics must also influence bank risk-taking via the same
channel (Bonfim & Soares, 2018). Altunbas et al. (2011) note that
banks with less capital, more assets, and a greater reliance on short-term
market funding are exposed to higher risk. In addition, most studies
have explore this theme from the perspective of internal bank
characteristics, such as capital, liquidity, leverage, and the proportion
of traditional business (Altunbas et al., 2012; Bonfim & Soares, 2018).

Traditional moral hazard theory suggests that under-capitalized
banks face significant agency problems and are more likely to take
excessive risks (Jiang et al., 2020). Shim (2013) demonstrates that a
capital buffer (i.e., capital above the required minimum) helps limit
moral hazard and absorbs adverse economic shocks. During the early
stages of a financial crisis, banks with higher Tier | capital and more
liquid assets tend to perform better (Beltratti and Stulz, 2009;
Demirguc-Kunt et al., 2013). Some empirical studies of the U.S.
banking system suggest that capital is an effective risk indicator,
showing a significant negative correlation with bank risk-taking
(Hogan, 2015). Owverall, it is widely accepted among scholars that
holding more capital reduces bank risk-taking.

The findings of Gizki et al. (2001) support the relationship between
financial institutions and the real economy. First, the effect of real credit
growth on banks’ credit risk and profitability aligns with the view that
challenges in monitoring bank performance can lead to weakened credit
standards during periods of rapid aggregate credit expansion.

Second, the observed relationship between property prices and bank
risk supports the proposition that difficulties in monitoring borrowers’
viability—coupled with the effect of collateral values on signaling
borrower creditworthiness—play a crucial role in determining credit
supply. Third, the results are consistent with theoretical analyses
suggesting that cyclical changes in agents’ preferences for leverage
significantly influence bank risk and profitability.
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2. Materials and Methods

A key assumption of regression analysis is that the right-hand side
variables are not correlated with the disturbance term. If this assumption
is violated, both ordinary least squares (OLS) and weighted least
squares (WLS) estimations become biased and inconsistent. There are
several situations in which some of the right-hand side variables may
be correlated with the disturbance term. Classic examples of such cases
include: 1) There are endogenously determined variables on the right-
hand side of the equation, and 2) these right-hand side variables are
measured with error. For simplicity, we refer to variables that are
correlated with the residuals as endogenous, and those that are not
correlated with the residuals as exogenous or predetermined. The
standard approach when right-hand side variables are correlated with
the residuals is to estimate the equation using instrumental variables
regression. The concept behind instrumental variables is to identify a
set of variables, called instruments, that are both correlated with the
explanatory variables in the equation and uncorrelated with the
disturbances. These instruments are then used to remove the correlation
between the right-hand side variables and the disturbances. There are
several approaches to using instruments to eliminate the effect of
variable and residual correlation. The current study proposed
instrumental variable estimators that employ the Generalized Method
of Moments (GMM).

3. Results and Discussion
The GMM was used to estimate the model. The results are shown in
Table 1.

Table 1. Model estimation results

Variable Symbol Model 1 Model 2
lag dependent variable RWA 0/Q7*** -
lag dependent variable NPL - 0/57***
Interbank interest rate Overnight -1/48***  -Q[33***
Capital adequacy ratio CAR 0/48*** 0/16***
Gross domestic product GDP_Growth  0/25*** 0/07**
growth
Inflation rate inflation -0/35*** -0/02**
Size Size -0/03 -0/13***
Leverage Leverage 0/00* 0/000**
Sargan Sargan 0/99 0.99
First-Order Autoregressive AR(1) -1/99** -0/13**
Second-Order AR(2) -1/67 -0/06

Autoregressive
* The coefficient is significant at 10% level.
** The coefficient is significant at 5% level.
*** The coefficient is significant at 1% level.
Source: Research calculations.




86 | Dehghan Dehnavi, et al.

4. Conclusion

The role of the financial system in the economy, along with its
development and health, forms the foundation for strengthening and
driving economic growth. Monitoring and reforming this system
contribute to stability by addressing needs and reinforcing the real
sector of the economy. The research findings indicated an inverse
relationship between monetary policy and risk-taking. While the capital
adequacy ratio (a regulatory factor) and GDP growth rate have a
positive effect on risk-taking, there is an inverse relationship between
the inflation rate and risk-taking.

Keywords: Risk-taking, Bank, Monetary Policy, Regulation,
Macroeconomics

JEL Classification: D20, E40, E50, G21, K20



VEYNN/E sl sl

VIR 1 S5l

5 ._JU

Fady

VS Y/SIYA

ISSN:\VYs— VYA

eISSN:Yfvs-ssfa

————————— Ol gt eabal gla fags —
VYA-AY Ve QLL.»AJ AR AJL«J Ya 0,95

ijer.atu.ac.ir
https://doi.org/10.22054/ijer.2024.77944.1260

S b ST b BTl gk g Fio Jolge
NS g i1 o ol 31

01l 05 ¢ SLblb andls ol (oS3l 5 JUo 05,8 ste & 33 Olind e uasws
C)IJ{“ ‘g)b.e.: &éww e e&ﬁlb ‘Q;JI.&Skg E) u‘b‘ eﬁj.?JLi:l:.wl QSJ"A‘ ".u.é
Ol Og5 « Slblb ade o&ssls Jlo aziy b (g il U ) gy g5 !

0 A~

BB 5 s SHE 1 a6 T Caanl .ls slasdl &5 5 Jlo Ol L 53 age 28 eSS
LSSl Comal K05 U b 51 S oo ESGST Jlo ot iy 5 (ST S a5 s o plonl 48T o
ale o Qe TS o oS Gl atig Jbo Gladauly Olge 4 6T 28 55 a8l slasl A sl
Dbl by @&l 53 edd (i 5 Wl S it &GS e g 1y 0130 5 Jelie S ol
(3 Sl ST LSl 2 L6 5 g Jolso (gm0 % R (2l el 3o (Ll
andllan ol 55 el astls , VFOY BGA¥A cladle b Sl eSSUAS 5 OWS slasil 5 1 2 Sl
\“_«Nl:ad e &S o3l olis gﬁh}}l @L‘ZJ w\.&bdﬁ GMM g_.J”‘f.p U’&"”J J“)J) old oslazu!l Jde 93 )‘
3 (Slosae Sl gl oS o Sl 3l 3ms e sSan daly 6 oSy b (ludl Iy
G 5 005 F5 om Al )l Gl oy S S s LAl Ay s F
Bl e sSas

R N WS P g PG I 1 PV GO IO S PP ST O PV PR LS

K20 G21 (E50 E40 D20 :JEL guuaalb

ol b aede oty Jlo aniy Ll ol 1S 4abOLL 145 5 ol dlia
akhorshidsavar@gmail.com :J stus o e 55 3


https://orcid.org/0000-0003-3708-3201
https://orcid.org/0000-0003-0821-7266
https://orcid.org/0009-0008-1373-8668

VEOr Ol | Vo) oylad | ¥4 Jlo | 01t oslasdl sla g | AA

YPRVIRR
b olaws a1y wlal 28 &K (SU ide DU oS Sleals 0lis (g leds sla jtas s
b tse oL (Stewart, etal., 2021) &S s (5L (gabaml diy Co o5 5 S DL
S5 5 ol glaeS i blae s slaml Cuglie 5 (g pds Oollanil (ol el ¢S
5 SOU pl 4 5a Ll o 516 S sl 4 tedan 5 (Il (ISl 3 s Bl s
S s o Ol S )b dalsd el e S slamsl b ide 5 OT i sbadaly
& e ol 3T WHls SSb s b g 568 byl &8 Jbo gladl pu 5l azws OT
e S e s Sl e G5 G b 1S e sl i i
S 358 o ST I 5 350 55 Glabll I3l 5 s Ganass o 2l o
.Jokipii & Monnin, 2013) uS” s e |y OIS slasl i

Ay U Ol 1) I Sl Il 518 95l &5 (YVY) T 5 305
G 3 (blas! J g Sl Jlesl L &7 S 0 Oy (ST 5 5boay iS55 1
9 Ol Ay J..aT)J (2l 2asb Gl e G 4w e Cj
Ll SR EKL A, ol s wdlel 5 68 e L ol
JL> 4 .(Dell’ Ariccia, et al., 2010; Altunbas, et al., 2012; Borio & Zhu, 2012)

5 1) 988 3 (ol 53 (g3uate o 2 5 (65 Slados (Y0NY) 55 5 55 0 Olidoes
e 5l 530 (Li & Tian, 2020; Tan & Li, 2016) w65 g b 1, JUIS i
L bty (225L odd o g 5 (Y T glsm 5 iy 5 (Y+29) "0l
uTJu:m}M@J:lB\)&Lsycsﬁwvfcxli@dulfaﬁcjﬁg@
‘))jTJ}.wj gs_g.w.i)ﬁ 6&&\)‘3 Lgé_i_,l_, Q‘J.:u\.a 4?!'.:2.;).3 .u\.alidﬁ &AKD@E\) AAT)J
(233§l p e S M S e (ol S SVL 35k 4 glies
&blsuﬁ)’)\g;i}ﬁ@Qaﬁéuéfﬂg..\;{@wgﬁsuij)qrjaV.W.:E\g.a

1. Resilient

2. Borio, C. & Zhu, H.

3. Rajan, R.G.

4, Bonfim, D. & Soares, C.
5. Real Earning



A | 01, 5 s pas Blaas

BT ol €315 SIS ESSL gla olyls dew oy YL 5 oS 550 o (Al GOL > 3
4 (6 e e 457 ST n 81 15 0T 358 o0 BESTL Ol poke il (ncd 5 4 e
3l ol o slag 5 (Adrian & Shin, 2010) was erass 5 (S slaglls
Jlazl 255 a5 4 cdas o 2l 1) Cd Sllug 000 YU 1) G655 gl
S 55l a5 LS (0 G5 1) SYL K5 L pdl o 5 s o ST Sy 5
S S oo 5 el Ans o 0 ST ESUL O ke @ cpslihe ol o & 5 cps
wbls (g pime dgn 5 Slid Sl (555 0 UL BN S S o Jor oy 5o p s s
S5y e S Dbl & Gl fad g O T0S 0 F 5 Bl
oS

m;:otﬁm,w,&}ji\,u&gdﬁxfeiﬂ,c@ﬂmga,edutj'm,_aU
s s Q\j&&@\ﬁ:w‘}»b&ﬁb,}bg e o ColiST o s o
2 K e Sl o e sl sy wlel 3,8 15 e b 5 28 8
SN IS LB (61 s ) G Ol 5 TSl a8l el
(Jiang, et al., 2020) 5 45 0 4 5 L5 ,»

U5 #lairl L8 35 4 50 s 4 530l 5525 sl Sl T (S pllss s
I b eSSl 38 (OIS e 5 0T Sl Lo ¢ 2 arlo o 4 eSSl pl 01 L
4 e 5 33l st 4 1) BOT (a35k Sl (Sn 2y trle o (551655 57 IV ke
g el 4 opl 53 (pele Slusl 5y s e el 350 7S Sgas (slos!
Gl 33l g0 b o3 b la g 51 (ol 45 oy ol 5l 4 b
Slads=s & o(Alyar, etal., 2012; Jimeénez, et al., 2014, Osborne, et al., 2012)
.(Diamond & Rajan, 2001) 515 e (sladaly 5L 5 4le (5 1650 das o Ol 39
O lalgw 5 O e 0353 ST o pllan 5 Slhae plzns 51 lo sl 5 wlow STedla sl

1. Aggressive
2. Credible Commitment

3}.'2@ Usé{;b e Lsﬁ-lits_imij C,&L ny @'JUQJ E) U’Jﬁ (L0OSSES) s L.:z.a = rf o g Cf Yy
.(Schinasi, 2003)

4. Bank-Governance
5. Externalities



VEOr Ol | Vo) oylad | ¥4 Jlo| 01l oslasdl sla g | 9

St 1SS S ol 4 s el i SSG 0T o3 a5 ity o8l bl (S
el B sl (sl

Cob Lo g o O pu Oloj 55 STl o 385 Lo o dslo s cacbae (glaay L5 bl
ol el SV (SL Sl sk arle juw SKOL sla s 5 b o yls Ao ozils &K
Ly SRl Ol it Sl ol oS3l 03800 487 358 oo Lol e e iz 5 ol
b Ol Jlazt (S y OV semmee dd 5 Jlis 40 Js b 2alS U5 Jlazs|
wlo il 59148 das o0 QLS edein Lol i S laay b5 S ol il Ly, e YL
Koehn ) was o 2al 5311, ESOU (6 b e 5 15 il azils o sSKae 1Ll 5 o SSL
28 sbl glaasl bl oomen (& Santomero,1980; Besanko & Kanatas, 1996
OB W, ol S 1y 355 St Yl Lo o DLl L (slaeSOL (Y2 YY) 0, Ken

IS8 plew Ol Gaim 8 Sl ok 53 (L Slusl s (glos 28 sba
S aas o Ol ol oSl Jbo Slamge plo 5 eESSL gl b el 1 glanja
Sy Sygo 33 5 Al Pl 4 dS e eslizul &7 1) Glale e Ol L beSSL
55 o |l Joe 03 (s sl HsTel I b ol e lo o JS1

S s g e g S U1 3550 53 (6 5 OB et ¢ 555 s kel
S sl e gl al HIST 53 gaidaze Sl ST 5 5,10 5 2 (SOL laosl e )
o> 2550 4y i L a1 5 55 on 68T (Sl & min VL o e o
53 plew Ol B st agr ol 33l cpss .(AcOsta-Smith, et al., 2020) ol zaS’
adls (63 53 (6t v gy d‘)\&l{;‘&)ﬁdﬁ IV ! célj): Sl Oals S
5SS bt e e dld LS )5 1) 55 GESL b sy dial s 5 bl (il
Diamond & Rajan, 2001; Mehran & ) das o [2als 1) Ol s Jlaz=| el ol
3 gdoee S s 31 Ol yldalgw 45715 (63 g ¢ SV wle juw s Ll 1 (Thakor, 2011
S 3 S Sy iopl posdle (Kashyap, et al., 2021) aas o ialS” W57 o Cowsas

1. lllueca, M., et al.
2 .Solvency



41 | 01K 5 s g5 Oldns

Agur, 2010; Martinez-Miera ) b o sl ¢Sy 5 6T 030 5 il 551 T
bl 31 6,8 gl sl ol S 5L 3550 le e (Jl ol L (& Suarez, 2012
IS5 e ) T el (S o 5 3 SIS eSO (S a5 !
Rochet, 1992; Gale, ) uas G Coua 033 # 5 & (oliws 6l 5K sladew
e Ol jlkolgus cdas o 2SI plew Olmlo 552 035 128 p ol 81T 51.(2010
S Gb3L 1Y Sl oyl ClbB b s il 11 (S sla olols Sl

Sl a8 SbeSOL &S das e Ol (YY) ToLKas 5 Coanl L ST
Cslaal 1 eSS s gl 1) 35 (6 Sy Sl S (g oo lnlsale s
@y m cle o 4 5L SR sl YU el DLl Gyt 4 ja 148 ol ol K
CanSe Sy g 53 0L STl s o 2alS 1 Slael G 5500 (2l 0 1) ale ju
(Hellman, et al., 2000) 5,15 (s ds K 5 il 531 (1 05500 eSSl el jzaS”

s Sl e 3 Sles 5 3latl Glaat o blie L1 s (53date Ll 45
Bla03 258 Jame LESL laasljl 5 4 S 4 Ll 55 o0 OIS 3Ll aailSS L350
was oS 1y s eIl oS Ll bl Jle gladanl s gslasl 5y, Ol)ss s
SL0ls3 55 5,03 S Jas (2 8 laslas Jged 5 Shilzel 328 G b 51
Loy 7o 5 SWae O or JLis & g 6l 0 21531 g 5 BB e i Glapls 05,
aas o Eal I 5 6 pdheS

deTs iy g o g 5l e s yls 15 gy Olhss s slasl 7 oKs
L5 o opl g A o Rl B Oldgas 9 05 s 50 Ol clayl gl o a5 8
5 Gome SUlas e (golal Gigy Olyss 55 plpl das Jrals 1) oSSL oS
o SRe g5 4 58 e ey ety (Sl 093 53 Lol b e EalS L (S,
5 olasl Ll b (g ylnl aaly el 0513 0L (Y444) T 03lS” oS5y sbas S o Jos
Jor sSae S 3 Doty 3 (g 5 edd i b 4 UL (6 dy S
&S

1. Financial Rentability
2. Acosta-Smith, et al
3. Kaufman, G.G.



VEOY Ol | Vo) oylad | ¥4 Jlo| 011 oolasdl sla iagy | 4Y

e R N B T S I Y P G U = P Lo
3,05 508 Gy daul a3 slasl & s&is 53 a ¢l ot (OIS slassl gla i)
LSl s Candy I Okl e 4 ceis slasil 5o w5 OU als
Cle a golamsl Lana> Olyss 53 opl O diad oo il 331 1) 55 (6 pdsdSins
bl 5 ol c(555T5 5w [2aIS comen 5 Slls 03 Joos 5 o llals Lyl 5
ol 8w a5 by oo 5 aeSOL IS sl sl |y 5 5 05 Stls 5L bl
A zalS s 6 eSS,

65 JB sba L5 e golamil 5 S Cgllasl sladaly YU PVl M
K S 5SS eSSl 5 oS Sy b eSSl oS wlo o b slaeSSL
el 3L 5 ol 5,87, Jsb ys Sanle gladu ja 5 Olel Sledbl (Jle Ol g2 4
calizee (eSSl o Ll oo o sllaal Ozl 5 SN 6 bolses (la 0 S ) shilen
AL O glae

S o S ol Gb L WSl (oF Sk b S eSSl gl pl
OT 5 487 Ay axdls (6 2y (6 p Ky (61l 45 2 L 0533 5 Ll g5 oo
5 (S 4 5l l) ol il ST S Shs 4 ar s LT S 4 5L
das oo Ol L)l bt (slay 5287 53 (o i anlllae (pikinr (58T Ll 2 bl ale
g5 dloml (il o o iy e I ST s el g s, S Gl
Marcucci & Quagliariello, 2009; Meyer & Yeager, ) sl jzéw SU sbol >
.(2001

PRI Aty 9 Slasl g0 Y
£l 0 s 158 aa S ans 6K b g ol 655 5 (8 26Ky JUIST Lo
S o o B i eds S5 0udlSl e Go b 1 JUST Gl eplenl oS5 s
Ll 03,8 DUl o2 5 gl b 1y JUEST ol sy (ol sutate gl Ry
sy 5 Sy b ablie i, (g ol 4 515 0L (Y428) Ol 42 S
1)6;g;@;mw\u\a;@,\;,;‘ug;gl,o,eéu-o;‘,up&,bj\u&p
(Yo o) Ol LI (YNY) 555 gos Yot A Dl o Ol s 31 g 3,55 o 555 4



A | 01K 5 s g Olins

JU™ 5 3,57 alp padse cpl 2050 03 1) ' ki s il I3 A s |y
b o QU pl sy sl ol o3 ST Ly 1y I Sl (6 050K
MJ}%&%%&)JLK&‘JJ}A)J&W}Jw‘u&bubréﬁ)

Sl 5 p S, JUE gy N-Y

Iy U™ ol 559 Olgar Sl 5 ol Jizte sla 2ags 5l g 98 BB 25w (LS
so SBES G 2 ) o il (1) TOLKes 5 Sllte a8 LG
el O 51 (STl 0T ol 5 sls plonil 55l 55257 VY SLeSSL g lael Cilig
O e I3 5> 6L )lael Sl 2alS 4 i (SSU o o 5 03 SRS S
5 e (YA T b, 5 s cdas o a5l 1 L Sy ol ol 5 355 o
Gasl (YA 7 IS5 5 5,80 5 oY1) PolKan 5 sty ((Y)F) TOlL,Kes
SR 5 5,5 ol ol (seSL alS gbaesls b 1y (Yo A) O, 5 Sl
AST g oS 5 solzel las Ikl (555 p &KL sy Sl 5 Sl i g
L (YOW) YOl 5 e codonte VLI 3 (6 Sy JUE anllas (gl i S
adoly 45 Wsls Olas 5 zstls 7 S8 slapls GG e 5L 55 5 (slaesls ‘SNTC“*
U3 0o Gt 4 03 5 gy ESUL 6 Sy 5 0 S E 5 o a5 LB e
b1y (I ol il (535 2 5 K5 DU 355 (V1Y) P01 5 Lo ST
sl OLas eSSl EMgus (duady Oluebl 5 0 (glaosls 31 oslizul

. Insight

. Maddaloni, A., et al.

. Delis, M.D. & Kouretas, G.P.
Jiménez, G., et al.

. loannidou, V., et al.

. Neuenkirch, M. & Nockel, M.
Delis, M., et al.

. Corporate loan

. Dell’ Ariccia, G., et al.

©CONOUTAWNE



VEOY Ol | Vo) oy)led | ¥4 Jlo| 011 eoladl slaiag s | 4F

S 5 A0y S5 5 SO 4yl XY
el (S Slasl 3 pwlel Slesbge S S 62 by 5wl o e,
S el gl CMis pl 5L aieS Lo okl do 5 e e Bl (las Il
S5 Jst eSSl (180 56 Do s o Ll 331 1 SOL el aole o 2ol 58
5 0L 65 gl (ol 5l Clblous 4> CSs 1 5L eSOl eSS et
dib Lo e 268 Sl S 55 ol Jl ol bl OIS sleasil Sl G 5 Lads
SIS i sl Shpds 4 lsls 1 SSTU cagle pm ta1531 4887 5,05 0l om
Ol e o s el (g1l (oSGl sl oo Bl 3T 51 56855 51
OLas (5 pdyeSay L) ot cpl ol iS5 1) Sl o6 b Lzl L 5l
QuﬂW}ﬁéﬁf&ﬂtﬁgawm@uﬂé\,u&uaiguﬁ4{,\,5;@
(Ghosh, 2014) LS o 4 25 5 5+

L1 s slaalyls Yo eSSl cale pu S 30 (ol Oy ey o B @ ey
ol sl @daze Vs a8 Jle el sl dingr o3lal 55 31 ansT 31 2aS e
of o 4 LESSL e (gl 1) Sk Wl oo LESSL Sty Slowanas 23405 3455 al
3 e (S s 53 (& Sy & 358 0 Sl SISy ) ABL il
ol g s Coles Sl g bes s 31 Siles ABL KL a lacKis 5 § geme
e e 5l (il azils Wb oS anmiT ) e (6 268 il ESSL oS ol &5
S 10N eSSl a5 S o STE e (Y419) 01,008 5 sy 9 o g5 Je
L 0T 00 45" Las pl 4 ¢l ol Sl cils arle ju ColiS Cos Ol (gl
Tados ale 4 Jidd 85 WO O Jemmie Do) 53 45T 3 a5 55T s
eSSL 53 ale o Low 5 0L 5 Ol (6 1y SLl I Slelie opl ol dins il 5301, eSS

sl a5 Sl e ColS G &S S e IVl Olalae I 6l
Sl 5 g T Sl (Kol 4 e o iz S ol ol 354
S M gl 4 Yz el ply S 0 Camd 1 6T Jbo i)y 5 Jbo ol

1. Nordal, B., et al.
2. Recapitalise



48 | 01,Ken 5 s g5 Olins

LS O e ) oo ST i 38y ol e 5,5 5T ind g 5L s Sl > 5 )
Heuvel, 2008; Laeven & Levine, ) 4uS™ eslizul 5573 5w slacus b sblse S 3
Jsba La&b, (2009; Shim, 2013; Deli & Hasan, 2017; Gorton & Winton, 2017
o3 Sl 53 5 S o gy r I5den |y 3 45 5 30 Slaply dw CohS pslke
Trethowan & ) s s 2SOl Jaomta b i on 32 568 slonis| 3 5 sbar 3 55
S a8 o Wb () Tl 5 S 5 (T b o slaasl (Scullion, 1997
Lo o Jaws 5 il 5 CSLE Y004 i 53 457 eSOl BT 4 g 5 2y ST
g g bl (o B le b Ol siea

UL (g S5 S8 1 (S les SSe Gy b Sl slag 5 Sos b
Ll B 55 eSSl sla S35 Lo 0T aw 5 (Altunbas, etal., 2012) 5,158 o
"o Ken 5 L 3T .(Bonfim & Soares, 2018) 5,10 1 eSS (¢ pbieSas;
e G 2o L oS e L oSSl &7 Ls 7 85555 s e tag 55 (Y1)
oMo s 13 (6 i Sy 5 e 53 L Dasl S Il b a5l ST
530> SB S s i S g sdsn il (o bR S ) o ST S s )
o pln 4l sy (e IS 5 S oy (S o pal casle e dle ST
L)l s (Sl SSCae oS e b (slaeSTl 4 S o IVl e SO
iyl d s eSSy 4 bl

o g (o Bl 51 5VL o o pebans) o o il 4S5l OL2S (Y1F) 7ot
S o ol 1y o llasl (golaml GaeS b 535 o Sl e 35,5 35w
3 et 0k 55 (glo 2115 5 it ) Y b L SLaeSOL (Il Ol o a5l Jo o 5
ol > (Demirguc-Kunt, et al., 2013; Beltratti & Stulz, 2009) wzils ¢ ¢
4l bt &Sy SO Lo cortonte SVLI (SO s 53 g 205 Slidiond |
ssba (Hogan, 2015) 5,13 ¢SGb (5 p b, b ite Siwwar g 55 b6 5 sba

1. Linsmeier, J.

2. Cole, A. & White, J.
3. Altunbas, Y., et al.
4. Shim, J.



VEOY Ol | Vo) oyled | ¥4 Jlo| 011 eoladl slaiasy | 45

DL 3 gdoms o 3o it ile (6,100 &S 0l b s Oliioms 1 (6 ylam Lo g5 ¢SS
s b (6 S

st)j)‘wM‘Q}Lw&ﬂv\a_&)db‘f)Qbﬁw@bj}f}bbﬁa\f%b
S R S bl - (Y W) ol 5 b )T Js chJ;_.l.;dg..ﬁ) Jus
25 e b Sl 53 &K 6 2 oS 5o s 5 e ST 8 3 5 (oS s
skt Jloel odoete SV 1 sl (lasbasil s S ol syl b ool 5555
i a6 45T das e OLES Lyl s odalie e sdoea I (el yd .ol
Delis & Kouretas, ) ta> a5 1, &b 2 by 2 o §5 (i 51 Ll g5 o0
(2011

ool pllas o8 izt y Wbl 55587 SSU gloosls gy 2 (Y1 F) O,S0n 5 e
02 05wl b eSSl 7 Cal 65l e LOT s ol eSS 31 Je
S o lael (g 5 (lapls el oo RS 0 g lag S oS e

ﬁlqu&lﬁjb)‘dﬂ%&%)db\fdu;ﬁ)a)lajb(“'\/\)yw)\y)v.:by
b eSSL 53 (6 S 5 JUIST gl dilate 53 oS iyls o Lol opl 4 5 LS o Cumeo
ALEL O e 6551 bl 4,

(VA TN 5 2ol &5 1SS S 55 Tl o D e 3 Ol i 30
Slalllas (5 3)l3 S (6 ds &Sy 5 ok ST (sl Dl e oS sl 0L
&ﬂ&,gh@bbng\.\gﬁg\jbudﬁbcqhﬂ;;bﬁﬁ.u:@:L@...;.i
sba ) ESTL S (Bl e S ie a8 515 DL (Y01 ) P e (61 S o
ESSL sl o ol e 45T ST o IVl (Y V) P Ll g das oo ol 590 (glala>De |5
B 5 sl T kS o plll O SLOLS iy 6l e wle s G054 L)
2 ESSL S Sloj oo wleu Sl ie 5 Js Casbow o blie adaly anfllas 4 (YY)

1. Dell’ Ariccia, G., et al.

2. Bonfim, D. & Soares, C.
3. Capital Regulation

4. Buch, C.M. & DelLong, G.
5. Shim, J.

6. Valencia, F.

7. Angeloni, I. & Faia, E.



AV | 01K 5 s g0 Oldns

(bl J sy Sl &8 ol 0T 51 (S T laadly Lzstls ol 5l 5 oS
ala g Sl jie oS Jlom 53 LS o (6 Sy 5 (o2 ,8) S hal 314 1305 15 eSSl
2ol S J1ssse 3 el s ibe S e SasE ) STl

el 43 K S g SOl (6 S

35 kS 4 NS slaml Lasms 53 Sl i 45 S o B (V) V0K 5 oS
G b Ol jon O sbasil llas Lol 15 055 o s eSOl ply dow oS
\)Lar\jan\.:szlq-ﬁ.'otg\.érb):.‘.fwcj‘t.«fd)gd\.a::-\c(=\)g;5-\aﬁjl{)3f.€_:
L SbosbeSsy o8 wyls 3315 56 (T0N) TolSer 5 Jels 358 0 e
b oo il 31 U5 SVl cgalaml 55875 55 ol Lo e (golamsl ONST (gla e
Db p gl o

A3 &S s Shas oS opons OIS ile ¢S5 Ol gie 4 sy LIl ud 5 s
(3555 Olys3 53 S o wal 3 1y (sold a5z Slileg J S Ol 5 5 s e 43S
aaly pl pliy 6,8 o ply VL bl LS 5 ol ol 5 b on 2l Laply i

DA 3w adle LI (gylow 4t o Loyl a8 sl s (YY) TS 5 5 sl
Sl oS pls G5 2 5 BB sbas Wl 5 o Sl Ll 5 1S e 5T
SV s Galls b g5 sy oS s e 0L dal g 15 3,108 5T gl s st 3L
5 =8 «iS & (Thiagarajan, etal., 2011) csls dal s ite  Stemen NPA L
M;GAU:.AK\J@L?J:;‘SL&(UL@;Asau\;upjuu.g}:,u)(v-\-)%bm
2l b 035 sl 2 s 1) (SOb G0l 15 0 KL

AU sladl S S5 55 obasl 3, coleds 5 WIS (ol Lol ol L
DAL A g 5 0 IS 5 5 Al el (63T g il e bl ol 3 S e

1. Festic, M., et al.

2. Hamerle, H., et al.

3. Naceur, S., et al

4. Non-Performing Asset
5. Gaganis, C., et al.



VEOY Ol | Vo) oylad | ¥4 Jlo | 015t oslasdl sla g | 4A

Ky s b o g Cilies (sla) 5387 53 U5 Sy e 5 55 ot Jole s
ONS slamsl Jaoes S5 b SOb S et (S ileys 48 305 Ol (Y41 ) "0l Kas
Lol Lo o W mly o0 5 9 Vo) 5 ol soleasl A, L

Wl 03,8 518 ST (655To g 5 o ot (stie LYV s Slalllas
bl ol VU T s am jo g pls Yl ope 73 L (IS Ssba Yoy &5
ez ol bl LS5 5 5 gun (a5 ot )3 LaeSOL 53 525 iy 0055 S el
2 53 5 b SRl (SSL Ty Sl S e (S slaay & 2005 s
S dns o 0L 0T adllan gl (Derbali, 2011) 5,085 e 535 eSOl (65T s
eolesl S, @:fm@ﬁ S diter (oS pens ol o (5Lazdl OIS gla st Ls
PP TIST RPN N N TS e PPR L s 5T eSS
(Zribi & Boujelbene, 2011) dizwa Slstms SSL ¢Sy b ()T i 1o ¢ &

Solbw L;\.Mé-j—;- N=r-Y
Lyl o e 55 kS o Wbl > ide 6l Sl dbauly oK 28 eSL ST )
Oloj 53 S o e |y (i tdw oDl (63L dob a5 313 L1 5 (g)low a5 >
Sl slaanly S s Fdeol 587 3587, 5 TSdadil 3,8, ile golal W Ll
g\f,uﬁfrlj SN0 bles 5l 5 5 o gllasl Clanl flis 3 &SSLusyls il pla bl
OB pde 5255 o0 DML 0,8 puts K25 Lol Juls 530nl 255 0 il
DL 1y sy (6ol a5 o © i Olo) 5o Ygeme Sdules slaayja 5 Sl
Ygane S 1z 5,505 SOU 5 5 it 1 Yol 7 o50asil S (ol 0 Mo s
oroman 315 O jlhe (SOU 5 bl 03 o 3153 3555 0193 3 om0, F 5
b o 2l S 5 plesl SMalas pe g plem L a5 Jl b 55 5508 LT s
A 5 S (oo St 1) el LWL B 55 ST Slej esabasl By bl 15 5o

1. Wong, L., etal.

2. Derbali, F.

3. Stagnation

4, Recession

5. Trough

6. Economic Slowdown



48 | 01K 5 s g5 Olins

ol ol ol s SOl sy slaslnn 4 e 13,8 0 S Glzel) s
S Sl s el ST i 355, 55 oS 2,0 1) d 5l i golael oS
el by 25 55 L;W;)w;&u\,:,s,z@;,go@xﬁfww,%,w
b

3l g5 bl Y-y

DB ome 33 355 F 5 S o Jolw 4 (SSb Ky 695 2 50l 5 bl s Ab
sl Ol r 15 J g 250 L2l Ol 53 o)l (Ko &SGL 65,1 a8 5
OG- P P v g B e N B IS DI 0 (PR3 B I WAL SN INEL S PR >
D8 WS els 3 Slas (535 2 5 F5 ol 5B (1489) 0La 5 0 8 Jl
LU, ke Ol gie 455,87 Slulis oa)ls &SSU (g55To 5w (95 » Aol 14871, &SSL
PRI § gazma 53 el (gliel 6y 35 ) Sege Golael Sy 5 50l E 5 o
S DM sl ool Sy I Sl sl Jlel 4 s J 25
Db oo Do idu gl golasl &Sy EalS 5 Syl

TR
1 das oo S2alST 15 6STL sla s (a33b (i & 5y &5 il 3l s o5
s S el Y o) 5 shols slas 5287 camsips S on K o 1y Sliel T (Sukvareg
g 5 Sl sn sl s 4 S1.(Boyd, etal., 2001) sls dial o (5 208" JLo
395 Skl ) (oS 5 5 5 L sl o ls (oS el e Yl g
s 53 5 3,M8S b 08 W, E els ATy ghie b 15 n 59 55 Rl sl
L S 53 g5 Fp ks A LS a1 e s U (glapls kS
SRIB s skl p Sl SE S b e e L VL i osp Glag S o8
&)6@0}&‘)“‘)0@&5(‘3Jy))ﬁ&@bdﬁ\?b&)@‘dgmi)

1. Lindgren, C.J., et al.
2. Rationing



VEOr Olsy | Vo oylad | ¥4 Jlo| 81t oolasdl sl iagy | Voo

MishKin, ) ol ol jan gomsl o0 5 SRal53l b &7 olaOT alie tias o Sl 51 1,
(1996

Golw slaas o 5 I Conlow Ol Sl (YY) V0K 5 pn K5 g9
LOT . sls 5l 3 sz 3550 1) 2 bl Hsgb s SLaLLL 53 eSL (s dheKs s S35 2
a3 YoV A=Y e 08 o3k b LT 028 VW 5HeSSL VY bl (slaosls 31 eslizul L
S ol e S35 a by e 63laml OIS gla e Sllesi 5 g Sl 1S
e 3 ikl (sl Joe sl b e (11 ok oslizl Juke canlllan (53 o
2 LT Slidss il o Z o0l 6 p ey jasle 5 (PCSEY) il Lw g ods
@bl 3y, Olyss 3 eSSl &l 5 3yl ASTh eSSl (6 0Ky 035 )lso
5o el s YU T pegdle a5 5 ool jana 0153 3 5 DL
Sy (S 5 4yl o1l Wile &SSL ol sla S5 555 » s3basl Ll
A L £ 55 5 1)1 ol 00311 oS L35 5T ol 3 (galpd OT imman o)l
213 KL s p ey 55 (Blasl (S Sl pllasl SIS 3 g

omemen LAzl (6ol lnl s eSSl *3els gl 4 (Yoo ) Tl 5 S
5 Blans g (slaysiS 53 LESSL ply Ldy B 55 1y eSSl (sl Sk, LOT
4) g3baml (SlacS o L ply iy o 515 0L 0T s k3,87 b5l anm Sl )
G WS gsba ol Lo e (sd e 5, S 03Il Sl Lallsb W sy b
A3els 53 (2 ) 31 Ao 53 VIFF ¢ Jotls allsb ol 5 5 (2alS) il s
Slay i8S 55 (solgnl Hluel &S di § aoms umean LOT . Cobls dal g5t of e 4 LaeSSL
Ll 4Bl LA dr gl slay 5587 iy saie

G Sy oliS s Jolge ( aagn 5 (WWA9) O, en 5 g Oliss
Sl 58 503 313 L s s ST gy p S8l sl ASTE L Ol 5l 3 ) LaeSGL
oIl pimean 358 0 LESSL S 2alS 5 (oslael ¢Sy i3l Eol Jgans ) sbas
oy 0T b Sos0 8 5 paitons alaly LESSL (50 ; b &S (50 5Ta 5w 5 &SSL

1.Bui.D.T., etal.

2. Panel-Corrected Standard Error
3. Trough

4. Micco, A. & Panizza, U.



Vod | OKea g s g Oldas

S5 by oo Aol (6)lael S5 L plgm Ol s S ulgi 53300 WSe
yls e dlayly KenSs s

£ IFAFAFAD 65U 3 YL o3l 3 eslizal b o 53 (V¥40) 0, Kes 5 Slem
ol 0Tzl el e p 35e £5 i Sl ST o
55 S ks pleel O 4 Gl b DUlae Lo [y ESL (6 e
30 5 A 53 (SN gt Sy (1Pl &S 5ls O Gl gl
Gk 2 (o b DL 5588 GeSTL Jbo O omes il
Sy Wl 5 o g Gria UL eSOl &S s ps sl B, s eSSl
F33 SaeSil 53 35 553 3 K5 Db 5SS ES 1 5 g 5 Dk 15U
2 B Sl SISE ST (CSIl D) el e eSS IS
Ll ey Sl 5 ol L (6 S

Sl ol s dead glaesls jleslizal b 5 > 55 (VAY) 0K 5 Ol shedlal
313l gy 2 3550 15 01 pl (SSU el 5 (5 p 0S5 6l e 3 525 ATAB-YAS
3153525 0 p) (b Ctes 55 (6 p K5 (6 2en 457 das oo OLES OT Goios s
VL ol e S als b0 S 5 I Sl (6l me een 3 4
et Ol 2l 53 (Sl Sgus 1550 S2alS

Sladle o (S plai sl gy slaesls 3l oslizal b st aslllas 53 (VFe o) | uals
2L Gl ol (Sbeal 1 5 Sy 1o Olajen S 4 VYA B YA
S o bl 51 (EL eSOl (6 S 5 o (l3lme 5 s Bl 5l 0deT sy
355 (S Ll 55 (Sbp ol o Ol 75 ) 5ba 3505 5525 (S gl o
Sy 3L €S slasyllinl 5 BU slg S ke Sl 613, L OIS e 5 3l
25 S5 eSS 6 S

@L‘b Jowen- I ."js_,&u"' .."I
02 33005 S Sl ddaly opl Ol (5 53 45 (55 sbas sls i Oleabl b 0155 oo



VEOY Olsy | VoV oylad | ¥4 Jls | Ot ol sla gl | V¥

Gt 5 (e, bodaly 5o 55 Ll pl .l e 1 ol s Kos Sy
.w\oMch\QTQ\ d}u\:.-)sé\f))b.ﬁﬁ-j}gﬁ)%b\..&\

Sk S, b NS slal e 5 4lepw oo aal ) ) Jgds

ONS slassl a5
n(\VQ'> L;TM 9 .)Tjé,a
(\YaY) - 5 wlo OLKan 5 s s Olans
(YA 0L Ken 5 O sudis by S (ray
e il _ e i
OLlKan 5 5 S5 62 LS i (1ran)
5 5 S gas (YTY) (\¥41)

(Y 7Y) 0, Ken
5 gl (0¥ UL

L(Y'Y\)J".‘ﬁ J\L:
T OFQ) Ol,Kas

s ) s gy 3 L1 5SS 55 e

OLen 5 0313 00
(Y+Y» S

(¥47) 5 SLa (Ve )

Sha s slaasl sle

Bots NE AP
Iy 555 gy daw  Jlo Sl jo 5 LESSL (YY) 0L K0n 5 I iass olul
o SSL G Jalse 5 s3laBl NS Dbl g 4 il > 6 p DSy ol
S5 YY) 55 (YY) "0l 5 Sl Jrasn sladde Gb Cpen S s
S s dal s 5l she oSOl (e (YY) 2 St 5 s bl 5 (Y2 YY) Tl 5
PR s s s e 3551 eSSL G555 Julse 5o 5 3Ll ONST (ola ke alax
L g 8 Sy Sl (5 2 6K S g5l @t 5 b e 5 Dl ol anlllas L
S o gz 3 4 (YXY) 0,8 5 ST5k1 b abl 5 0l &= Jlan (YAY) 55 5 505
s el g sy 4l s 4 53,505 ASTE eSTL 6 p K5 )3 ey Lol
ez S el o 31 eSSl s Slhee o7 (gl OIS (sla ice Ol e o5 55 5

1. Lee, P.L,, etal.
2.Jiang, H. & Yuan, C.
3. Pozo, J.

4. Wang, C. & Zhuang, L.
5. Athari, S.A. & Irani, F.



Vor | oK g s g Oldas

ey FS s s LAl A A e e Sl ((SOU 0 e
sl 0 3Lzl IS 3Lzl 5 51 ke Sle ¢ S ol OB Al Ol e

1l ) Do s cnl slade

RWA;: = a+ BoRWA; ;1 + B;0vernight_rate, + B,CAR;; + )
B3GDP_Growth, + B, Inflation, + Bssize;, + Pgleverage;; + €;¢
NPL;; = a+ BoNPL;,_1 + B,Overnigh_rate, + ,CAR; + )

B3GDP_Growth, + +B,4 Inflation, + Bssize;; + Beleverage;, + €;;
’LA&L. S s g YL glaosls jleslaznl LB Gl odd AW Cand opl s

2 5 Jelse AP Y YA Jle b LT S e slaesls uomen 5 JIUS slole o
Je &S5 o i g 25 5 (5 8 Dl (6,550 L 5 g LSS (5 S
WG (baosls glaeslizul b 5 b eSSl 6 ey 5 F3e Julge olulis ol 5
245 OIS e Jolso B ol odkd g gy n) 33,8 Sy 35T 5 5 Sl
SV KL VIES PR INC S TESTRUE Svp

SUle 5 Ky 4 05530 S 215 51 ol ESTL (6 2y 6Ky ) Jubs sl i
6 215K pebas 030U RWA .ol 0t 030l 0T 08 iy s O g2 4 (6l 2
T oo Cwsts b oyl IS 4 ¢Sy 4 03550 S ol o15 o SIS E o35 530 &SSL
S 1 4SSl t oy 30 &KL (5 p e cb,u slasolizs "NPLi eoman
ESSL (6 bS5y STlauT 3l 558 oo dmloes TBgsd slile 4 (o)l e SULas
sy 1S o5 el 35 oSite (St 6y 5 5L Ky sl 3 Ll e
3ty Ky 4 0350 slagbls ool i 5 il ol Ky @SS
Sl S (6 p S5 512 63 5 o L Ol 5oty S 1) s o ol
RO PRY-

Overnight_rater s (b o o 4 5 5l (Jgy Sl St ize 513 8 sl

tolo o oS s 31 48T S e Sla ) Jiews ke Slos 8 s el T OL) 5

(83 b (Kl Gy 3B Ll Obl el Ol s sl il A5 ke andllas 350 glacSSL L)
e solzel 5 (Jle s 3o e (6, K85 5 o ATLIS 0l 3k cliw oo o Olols (Il y a5 3

s Sy 3l g STl (6 Ty 0y b5 0in 0L Laine ()l 28 llan S o ol S5 4 0L LY
sl 0l S35l &L (6 Sy o las Ol e, Elsoo 5 Sl Jas )



VEOY Olsy | VoV oylad | ¥4 Jls | Ot o3l sla gy | Vo F

(Jis e Sl og 8 a5 555 0 Jeol= T 0L 3T ¢SGL CAR in (CAR)
t ol 4> GDP_Growtht sm Jstls Lallsb ud s dsy 51 4 galasbl NS astls
ol Jits (sla pize K5 ol ok oslizal T 0L s Inflationt e o) 5 &5 5
o301 i S5 sk pl b aS wslb s eSS ol sl S5
t ol 51 ST SIZeit o 355 0 dmlonn &Sl (sla 5113 02,80 b o7 2STL o510
Leverageit _oa .ol ol YOSl Goim 4 Al Cs b a5 &L oo o) o
21 Je sl g e 93 et 5 4 aalsl 53 el o oalizal T 0L s eSS
15 55 o g3 Al 5 gt Sl gy el 3 Ll oS o o
Sl s Ky oSy il jubte 4 sl cpl 58 e eslizal (il
‘S%Qbﬂqcmt{m‘bé%&)éiﬂfégi%ﬁ.)}.ﬁ'@(‘?é‘o‘)\gabﬁm
Wl KL gl g sl 6y (b bl 5L 3 e e e sl 5

9 d}’u okl Aoy pow QuUa.a @)b ny QULb )‘ Lwd QT "S)bxﬂ Qul-h&
LT o Szt g o dile 4 0T S 51457 3,8 o 13 J geo SIS SCin

J‘&AJ}: J-MJ: salau! S48 ‘_;Lbﬁa.'l.n Y J}J?

slad NS 5 SSb gla iz
RWA-NPL Sty Sass
Overnight_rate Sl e o
CAR wlo o ColS Cod
GDP_Growth P N P R Y
Inflation 5 ES
Size ISRy
leverage S ol

S sbaasl sl

1. Capital Adequacy Ratio
2. Debt to Capital (D/C)



Voo | 0K g s g Oldns

o3lizal '(GMM) a8l poans 53138 35, 5l o mndss (510 0l s )

R P P BT PRI PRE R ORI PRI PXE
S5l Sl 4 a5 Ll ogdhe 550 S GMM 0 0asss 53 131 Ol e &
0357 &l p ol 3,13 (St 030wl 5550 (slal 31 O350 e 4 GMM 00} puads
D037 5 Aot a1y o3lizal 3550 (Slasl 3l S lzel &7 7O 5l o LT S Cadali
3 I e bl (Soen oo 05037l 55 on JS4 (1481) il 5 YT

.(\VAQL@L@))‘)T#)J}Z@L;B-PW}

h“"J‘A’”’J“i}’.‘? .0
Syl o 5 o)l ¢ amuslasil Glatass 53 bopmads planil I i b sba
.@lrdjd?@)y@hﬂbﬂQbﬁf&&j&ha)b'\'d}&gﬁdﬁ

TSI KPRPITRF I NP R I R PRPS

S OBl il Slas filie bl 58k Slaalis sl i sled
/Yo Y/ Vix3 /A /A0 YoA RWA
VAR /AN ey /A g YoA NPL
/Y YV VAN VA/VY  Ye/e4 VY Overnight
IAZALS vo/40 A v/h0 o YA CAR
/v 0 ¥ U Y Y VY GDP_Growth
Y Vg0 o/ JYA oY Y Inflation
VA \AZ TR VAL SR L VSRR TV YA Size
VAL YYAV/VE  SVYY/OY AYVE YRYA YA Leverage

S gleasl sl

el g sla e oUle 38T 0 g S sl 51 (5,8 sl shite 4 4alsl s

) ol 43\)‘? d).,\q-‘)é @L’b r:.h.:u.o rbu‘?ﬁ—wj—ui}s v\"‘j 4.."2.3‘) Q}AJT

1. Generalized Method of Moments
2. Sargan

3. Arellano, M. & Bond, S.

4. Levin-Lin-Chu Unit Root Test



VEOY Olsy | VoV oylad | ¥4 Jls | 01t o3l sla gy | V5

S i o dlg ady, Oge3l LLC ECTN TS
. —0/YA
e 31 o ,e b Aoy o Ll (oes) RWA
) —o/T1
a3l 2, Ao )3 s Ll (ene) NPL
. ~Y/8V
a1 2, b Ao s s Ll (o) Overnight
. -Y/o
e 3l po,e b do s K o Ll (e oh) CAR
) BAAL
[EWIS{ BT Ao 3 o Ll (erd) GDP_Growth
e 5l o e b -v/84
' o Ao s o Ll Inflation
Ly (v/vvv)
T 51 o, b —Y/VA
R Ao s o Ll Size
L5 s (+/227)
. -Y/oY
e 3l 2,e b do s & Ll (ert) Leverage

i claasl dsle

s Jom ¢ Glnenl oLy o Soan S 2o 22 GMM s) e ST
5L Je 65 4 Jsma 5kt 4 0l s el (s ST 5 0150553
..\AT@.\{J.:)'@L’JSN;::L&L»\GMM ey 3 dug
03l 35 90 Juka 33 58 5345 355 o odalin ¥ g lotsT Szt i w4 5 L
(el Jote (615 Sl i Lzl I (S o8 o (55 S Ol 0503T a5 L
b s de 53 2 AR(D) @ by o)bT i 483 b pde iman 358 o0 Aol
s ool 33 45 g S| (Sans g 355 pde Kb S AR(2) 0)UT i 43



Vv | 0K g s g Oldas

GMM f eslizul b o opeases @l&h 0 Jgde

Y Jue \ Ja R 3l e
RWA Coly prie a3y
NPL Coaly prne a3
Overnight b e o
CAR sl S o
GDP_Growth S Al A s,
Inflation SN
Size IRy
Leverage ool s
4 Va4 Sargan Sk 055
= /\Y H%—=1/01 AR(1) dol e Mé?
. - AR(2) N

R INWSTR RPN ST IR SER cb,»):éj‘bswﬁk%;g*%%dﬁsc%

S slaasl sl

(V) Jos gl b 5V, g3l N I

Jl=| SE(rho) rho m o, &
Y §/1Y _A/LY —V/or AR(1)
O 0"y Y/ e AR(2)

o gleasl sl

(V) Joo (gl b 5V, 0031 V Jga

Jlez! SE(rho) rho m ol e
ey /81 /e e AR(1)
YA At S oy AR(2)

i claast dsle

5SS oo Foom Goblae e daly o das e 0L Y Jpder mls

LS 3505 3 55 ()l b SWlae 5 &)y 4 03550 Sl 2ly13) L (s S
FF 0> Rl Ao s doly & (IS b ol S5k e ploil Slaas 5 65k
SVFA L (ol e SUlae 5 03550 Sla 2 l01) ESSL (6 2y Ky ¢ (SO o 0 e

.w\g@u:sqjgomcjbéjpp&mSMsgﬂlpl%;g»\)~/X‘\‘



VEOY Olsy | Vo oylad | ¥4 Jls | 01t o3Lasdl sla g | VoA

P Sy Jomd 5 ol 5l 4 ) ESSL Ol pe o, F 5 o SRalS S (5 sba
S o G 52

@134 (1) Jube 3 sl St (6 A6 5 5 e e S liST o bl (tomen
4 09550 Slagll) KL 6 pdeSKu ) carle o ST ol 53l Ay S
s b o gl dsly 0V (sl b SWLae) (Y) Je 53 5 dlg +/FA (s
ST VL o s 0 b a1 s ) S48 Sl OT ko 53 (ol St sl
e 4SS o b Oy e 511y VL 835k 058 p el Olylelg Lo 5 i
Y b g liS s ST TS K03 (5 m 31258 0 0L (6 by sy 180
Sl 6l VU g pdy ol 5 das o il 1y Jlasl g0l wde oUls
SIS s 1) 6 heSs 4 bl cas )13 ESSL Sl s 18wl e
...Lhzu.a

,\ﬁt)uw,ﬁm@\, Joe 93 a3 o sty Lallsb Wl g dsy 1 s)ge 5o
Slaahls (o ls Salb w5 sy 53 oy dorlg &G il 31 L &S (65 sba 3 5 o0
(¥) Je 33 31 opl bl o 2ol 530 oy dsmly /Y0 (V) die 55 &SSL ey 4 05 50
RV-INRYALY

33 il Aoy dly oS5 glsl 4 a8 s e Ol Jbe ja s 005 FS e S
VY 5 /Y0 (sl Sl 5 O555e Gl o110 KL ks pu5
ol eSSl cgalaml Sluabll Lol o 55 das e Ol 457 b oo L2l do s dsl
133 (6 S R

2 SHEE L epl S ol STL ol sl e Sulg o
o San e 53 8 53 (6 pds S5 5 ESL o3Il alaly 515 UL (6 p K
S 2l L aS gy sbar .l lalias (Y) Jde 53 5 S Jlalie (V) Jibe 5 il o
4 (ol e SWlan 5 05550 Slagl)ls) L (6 2y K L o510 s (g1
TR N U | R N LR PR N PRVALIPRYA g
Db oo ol Jde 55 8 43 a5 44 Dol el 53 487 ol (5 1y S0



Ved | 0K g s g Oldas

sl 9 5 S e
bl (g3baBl Ay 5 S 5 Sl (0T Dl 5 amn 5 g sbal 55 (o w15
shal i e 55 5 Sk 4 o Kol (O o g e POl 5 Ol
sbadl 5 Gl Sl Jy Sl ol ge (s @SSl Rasn a5 o
Gy L VP Sl o3l (b Ol eSSl (g pbeS ) 6, OIS
o3l (65l b Sl 5 Ky 4 0530 Sl 2 ol> it 95 51 (6 oSy Lo
o 5 3 OO bl 5 Sl ke DLl Sl (Sla it Sl romen S
eSS e 5 e AL W5 ) & s e e ColS o (SOl
G S5y Olgea 55 &KL oo al Cand 5 03101 e 53 31255 15 6405 e e

i oslizal $SSL ol

S (blasl Jo Conlow o7 515 0L 5587 &SSL 1V 6l CMM Juls roass
sl b ) 2 45 55b0len 3 )15 UL (6 p Sy 655 2 (e Sl o 5 G b
Sz 3 3 &KL (g T 5o 2l Cor g e O Sl e 55 ok ) (bl I
g;iﬁlfJ:Jb43.3)\3&\&3&\{%deu\{.éﬁdﬁ)l?&\d‘ﬁuw&‘}\A{ﬁn;ajiij
bz b Sl a5 L GKs O b5l aas [R5 5 (S sla gl el
pule t}éj Jlazl ey LS 0 SL ys OMged iyl (a)"}f ©olasl a5 S
5 ol F 3 00 5 5 IS s o L e el Vs a8 L
An3 (gh 5l E e 53 1) B O3 e eSSl & (ASS SV g b ol o bl
"y (e solesl Caldg slas bl rals dals (o) g ‘_;LACJL- ol s a4 b
s e a1 eSSl g S

DRI L O 313 3 gy e dlaly e e Sl i 5 (6 p Sy e
OT oo b oo ol 3 LOT ST sl 5550 2356 Ol lalgw O b 51 asle
OT Ol JBs & 5358 o0 Jamuze $SSL 1) (SLS1 slady 3o Vb o o o liST o
G5 S Sl Cows STl 5,50 35k 4 U s pd e 1y 63l Ky, STl
53 e il el ol code oUls YU gle pm CuliS Cond 45T



VEOr Olny | Vo oylad | ¥4 Jlo| 81t oolasdl sl iagy | VY

b bl aas s 5 g8 e Sl gl SSSL ety oYL (6 Callanil
ad o Gl B ESSL 5 1y 6 S

Fldde 95 a5 (OIS slasl i) Jss Jallil Al g b e o gues s
S deSKa s o e alaly sty o i 3)ls UL 6 K5 55 e
(alasl NS Jume) Jotls Lallsb Ay iy 5 (K @ 090 sla ol )ls) &S
03 5503 (5t 6 S 4 bl eSSl (galadl Gy Ll 55 &S ASL o
S o 1> DIy s e SRS ;féﬂ;g&ﬁ,c:m@m‘ 5455 0ly95
Lol il ot (OMS7 sl jine) s Gallsb a5y 5 6y Sy o sl
U S il e eSSl S (ool b SUlas SO g 6ol b SUlas o
e ol Sy S s 3 g 5 3Ll syl pd 55 45 5l sy K00
Sl Sdael ST 5n oS il 8 HAET Sl (Ses I opl 5 AST e I zalS
Sy p s LAl W 5 ds ) e Sl plbdad olas 1) ¢SSO 6 p b eSn
el 1Y) 5 b L8 (gl e Uas

LSSl 87 s oo 5 305 35 (it oy (6 p S 5 po 5 P e O
Lls fles el o5 & 5 a1 0T slasiles 1 (K6 o7 (o3lasl Slabll Lol )
355 6 pdy S salasl Gigy dayl b s 5 dias 2alS 1y 55 6 pdieS, oS
dals s Il a5 di )y 5 g didSi ) ow daily 53 a5 5 sbokes dias il 8l
Al SOl (5 oSy (S ST eSOl o pal S 5 051 s

3 G o (51 eSSl 03800 4 b gy o ¢ (SO e SU 2 BV 51 S
STl CwbaoT bl ol daw Sy Ol Lol 5 Sy sla ol
Jomeze 1y (SaeSlays a5 plad ks Ol Olej 5> Thps Culem (1l eSSl
OIS 03 e o8 dys 31 &8 Wiyl (6 pdhsSny slp (63L) 05501 epl oy L pd ool
e 55 ESSL b e osdle oSSl oS (SanSlays e o onlie
39,0 JaSl Jgene joba 358 o Jiis L;w_{qp,ua@ GO‘)‘KDJJ;M KRy
sl ol ply AL 2 SO Ol s O 5 31 (Sl St ol 4y 5o o
5 gutoua ) LESSL o 31 i (6 p 1K, & Wl Jles! Sl a0  BU slg o8 355 o0
Lo 15 eSOl (6 oS 5 JUS 5 g5 5l i s 0 o 5 L e S



WY | 0K g s g Oldas

}uj}:'“‘;"}:"“:’é;f&l’.LGJTQ”T)JJJJLWM};MLgu’L@MS@
DA ke 1) &SGL (6 Sy JUIST Wb 5887 55 s glacls sl 2l 5 £k
53,5 SF Jide JUS ol ag Jg Sl gl gl K03 Dol e
#Jé‘)dugcﬁ.‘&|;‘)>ﬁ6‘ rwlwgﬁupwﬁd\ja\{&uﬂ,ﬁ

.J;alij..\.l:j..\isb_u\.llgc@\a\:éﬁ

e’l:uo ool
K NHEgy
ORCID
Mohammad Ali Dehghan Dehnavi https://orcid.org/0000-0003-3708-3201
Meysam Amiri https://orcid.org/0000-0003-0821-7266
Amin Khorshidsavar https://orcid.org/0009-0008-1373-8668
@U.o

S Sy JUE 3 25 gy 2 (VYA 2 3l 5 s 5 oo ol Ol ¢ ST 0Ly shedld
FooV (M) (oolasl (gl ids Colidng aolilas O 51 S el )3 J g ol
doi:10.29252/jemr.8.31.7

kel 5 (ks &Sy SIS gy 2 (IFAQ) L e 5k ST S T
N (Y)Y eoolas] (g ldSawlow Z-SCOTE oz ls jl oslizal L 01,1 (SOL LS
doi:10.22034/EPJ.2020.10430.1832 ¥\

oS e Jalse (IV49) loms ¢ JL 5 sl o JEsl p e ((dedame (sgas Olins
D19 (o Slicdnr 4,25 S Sl ST L Oyl 3 eSSl (5 2 b
d0i:10.22059/JFR.2017.206195.1006192 .#\-A+

5 Gs Sl daly s ((VY40) 0l ,ee (LSS (..E_o\ Obdaml () ga ¢ Sla>
FYO-F0 (YO o Sl Ju (sla_inspy a0 0.0 5 S aSis 6 b

S salyd gl e ColiS 5 oSy o daly wsp OFAF) ez ¢ b 5 desee o S
— O () S -y sl dagy asllai L Gl eSSL
doi:20.1001.1.26453355.1395.9.30.5.0 ofv


https://orcid.org/0000-0003-3708-3201
https://orcid.org/0000-0003-0821-7266
https://orcid.org/0009-0008-1373-8668
http://dx.doi.org/10.29252/jemr.8.31.7
http://dx.doi.org/10.29252/jemr.8.31.7
https://doi.org/10.22034/epj.2020.10430.1832
https://doi.org/10.22059/jfr.2017.206195.1006192
http://dorl.net/dor/20.1001.1.26453355.1395.9.30.5.0
https://orcid.org/0000-0003-3708-3201
https://orcid.org/0000-0003-0821-7266
https://orcid.org/0009-0008-1373-8668

VEOY Olsy | VoV oylad | ¥4 JUs | Ot sl sla gl | V1Y

Oin st lalopw S5 (Sb gt 53 6y 4 36 .0F49) L 28 (s S
ol slasd) 0uStils . J gy slal o3 8 .o, s 0l ) (SESTL (5 e
Ol

sl ng aslihas O ) (SL ol 53 (iinsS o 5 65 dalsd (VF+ o) cddge ol prals
AYY_NY (A 12 O] (solass)
https://doi.org/10.22054/ijer.2020.53953.891

AabOLL eSS (oIl 5 6 ey 1 5 S Slaadlfo S1LATAS) w5 i S 2
SUbLb e oKsils (g lilan 5 e 0 a1

A3 by OIS slaml S o 51 (VAY) L e > asl,lS 5 s o el
cs3lati] woliingy aslidad (\WOF-\YAA Ol ) 15590 anlllas) ()l slaesSL
AYA-VFO L(FA) 1P

LSS 550 1L (6 pdeSin ) (SU a5 s Sl Lae 51O LS, UL
(S adhe ol . slamdl ouSlisls 3lasil 0g 8 g5 ey O )

b, 558 55 gola (g ilsl3T BT 5 baslg CudS (VWA L drwls ¢ 5Ly 5 s o|)T g0
XYN OV IF o )b anliin g fy (Cimiin g5 Jlo
doi:20.1001.1.17350794.1389.14.56.1.4

3 Ses OIS slabl (sla o ls Sluabll (o) (WY40) Lplgdl g 5 s ()T 0
XNV=N P o oalass] aoliiin gy aolilas (O) ) anllas 5 ) 50) ESSL (g Le!

S Larle SO ) e (e 5 by (S Greol el il s g0l 0l
“EYY O I g3 pnly Co ke Colafllos 0 i (6 p S y 5 155 Ol e ol e
d0i:10.22034/SMSJ.2022.163798 v

References

Adrian, T. & Shin, H.S. (2010). Financial intermediaries and monetary economics.
In Handbook of Monetary Economics, 3, 601-650

Acosta-Smith, Jonathan, Grill, Michael, Lang, Jan H. (2020). The leverage ratio,
risk-taking and bank stability. J. Financ. Stab.
doi:1010.1016/j.jfs.2020.100833.

Agur, I., & Demertzis, M. (2010). Monetary Policy and Excessive Bank Risk
Taking. SSRN Electronic Journal. https://doi.org/10.2139/ssr.1950167

Aiyar, S. (2012). From financial crisis to great recession: the role of globalized
banks. American Economic Review, 102(3), 225-230.
https://doi.org/10.1257/aer.102.3.225


https://doi.org/10.22054/ijer.2020.53953.891
https://dor.isc.ac/dor/20.1001.1.17350794.1389.14.56.1.4
https://doi.org/10.22034/smsj.2022.163798

VY| 0K g @ g Oldas

Altunbas, Y., Gambacorta, L. & Marques-lbanez, D. (2012). Do bank
characteristics influence the effect of monetary policy on bank risk?
Economics Letters, 117(1), 220-222.
https://doi.org/10.1016/j.econlet.2012.04.106

Angeloni, I. & Faia, E. (2013). Capital regulation and monetary policy with fragile
banks. Journal of Monetary Economics, 60(3), 311-324.
https://doi.org/10.1016/j.jmoneco.2013.01.003

Avrellano, M. & Bond, S. (1991). Some tests of specification for panel data: Monte
Carlo evidence and an application to employment. Rev. Econ. Stud, 58, 277—
297.

Asadi, Z., Yavari, K. and Heydari, H. (2020). The study of the effects of liquidity
and credit risk on bank stability in Iran using the Z-score index. The Journal
of Economic Policy, 12(23), 1-31. doi: 10.22034/epj.2020.10430.1832 [In
Persian]

Athari, S.A. & Irani, F. (2022). Does the country’s political and economic risks
trigger risk-taking behavior in the banking sector: a new insight from
regional study. Journal of Economic Structures, 11(1), 32.
https://doi.org/10.1186/s40008-022-00294-4

Barra, C. & Ruggiero, N. (2021). Do microeconomic and macroeconomic factors
influence Italian bank credit risk in different local markets? Evidence from
cooperative and non-cooperative banks. Journal of Economics and Business,
114, 105976. https://doi.org/10.1016/j.jeconbus.2020.105976.

Beltratti, A. & Stulz, R.M. (2009). Why did some banks perform better during the
credit crisis? a cross-country study of the impact of governance and
regulation. SSRN Electronic Journal. NBER Working Papers 15180,
National Bureau of Economic Research, Inc.h
ttps://doi.org/10.2139/ssrn.1433502

Beltratti, A. & Stulz, R.M. (2009). Why did some banks perform better during the
credit crisis? a cross-country study of the impact of governance and
regulation. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.1433502

Besanko, D. & G. Kanatas (1996). The regulation of bank capital: Do capital
standards promote bank safety? Journal of Financial Intermediation, 5, 160-
183.

Bonfim, D. & Soares, C. (2018). The risk-taking channel of monetary policy:
exploring all avenues. Journal of Money, Credit and Banking, 50(7), 1507—
1541. https://doi.org/10.1111/jmch.12500

Borio, C. & Zhu, H. (2012). Capital regulation, risk-taking and monetary policy: A
missing link in the transmission mechanism? Journal of Financial Stability,
8(4), 236-251. https://doi.org/10.1016/j.jfs.2011.12.003

Boyd, J.H., Levine, R. & Smith, B.D. (2001). The impact of inflation on financial
sector performance. Journal of Monetary Economics, 47(2), 221-248.
https://doi.org/10.1016/S0304-3932(01)00049-6

Buch, C.M. & DelLong, G. (2008). Do weak supervisory systems encourage bank
risk-taking?  Journal of Financial  Stability, 4(1), 23-39.
https://doi.org/10.1016/j.jfs.2007.12.002


https://doi.org/10.1016/j.jeconbus.2020.105976

VEOY Olsy | VoV oylad | ¥4 Jls | Ot ol sla gy | VVE

Bui, D.T., Nguyen, C.P. & Su, T.D. (2021). Asymmetric impacts of monetary
policy and business cycles on bank risk-taking: Evidence from Emerging
Asian markets. The Journal of Economic Asymmetries, 24, e00221.
https://doi.org/10.1016/j.jeca.2021.e00221

Cole, R. A, & White, L. J. (2012). Déja Vu All Over: The Causes of U.S.
Commercial Bank Failures This Time Around. Journal of Financial
Services Research, 42(1-2), 5-29. https://doi.org/10.1007/510693-011-
0116-9

Danielsson, J., Valenzuela, M. & Zer, 1. (2018). Learning from history: volatility
and financial crises. The Review of Financial Studies, 31(7), 2774-2805.
https://doi.org/10.1093/rfs/hhy049.

Dehghan Dehnavi, M.A., Moharram Oghli, O. & Baei, M. (2017). Determinants of
banks' risk-taking in Iran with emphasis on ownership structure. Financial
Research Journal, 19(1), 80-61. doi: 10.22059/jfr.2017.206195.1006192[In
Persian]

Delis, M.D. & Kouretas, G.P. (2011). Interest rates and bank risk-taking. Journal
of Banking & Finance, 35(4), 840-855.
https://doi.org/10.1016/j.jbankfin.2010.09.032

Delis, M.D., Hasan, I. & Mylonidis, N. (2017). The risk-taking channel of monetary
policy in the U.S.: evidence from corporate Loan data. Journal of Money,
Credit and Banking, 49(1), 187-213. https://doi.org/10.1111/jmch.12372

Dell’ Ariccia, G., De Nicolo, G., Laeven, L. & Valencia, F. (2010). Monetary policy
and bank risk-taking. IMF Staff Position Notes, 2010(09), 1.
https://doi.org/10.5089/9781455253234.004

Dell’ Ariccia, G., Laeven, L. & Suarez, G.A. (2017a). Bank leverage and monetary
policy’s risk-taking channel: evidence from the United States. The Journal
of Finance, 72(2), 613-654. https://doi.org/10.1111/jofi.12467

Demirguc-Kunt, A., Detragiache, E. & Merrouche, O. (2013). Bank capital: lessons
from the financial crisis. Journal of Money, Credit and Banking, 45(6),
1147-1164. https://doi.org/10.1111/jmch.12047

Derbali, A. (2011). determinants of banking profitability before and during the
financial crisis of 2007: the case of Tunisian banks. Interdisciplinary Journal
of Contemporary Research in Business, 3, 1256-1269.

Diamond, D. & Raghuram R. (2001). Liquidity risk, liquidity creation, and financial
fragility: A theory of banking. Journal of Political Economy, 109, 287-327.
https://doi.org/10.1086/319552

Eslamloueyan, K., Yazdanpanah, H. & Khalilnezhad, Z. (2018). The existence of a
risk-taking channel of monetary policy transmission in Iran’s banking
system. Journal of Economic Modeling Research, 9(31), 7-40 [In Persian]

Festic, M., Kavkler, A. & Repina, S. (2011). The macroeconomic sources of
systemic risk in the banking sectors of five new EUmember states. Journal
of Banking and Finance, 35, 310-322.

Francis, W. B., & Osborne, M. (2012). Capital requirements and bank behavior in
the UK: Are there lessons for international capital standards? Journal of
Banking & Finance, 36(3), 803-816.
https://doi.org/10.1016/j.jbankfin.2011.09.011


https://doi.org/10.1016/j.jeca.2021.e00221
https://doi.org/10.1093/rfs/hhy049

118 | 0K g s g Oldns

Gaganis, C., Pasiouras, F., Doumpos, M. & Zopounidis, C. (2010). Modelling
banking sector stability with multicriteria approaches. Optimization Letters,
4, 543-558. https://ssrn.com/abstract=1531837

Gale, D. (2010). Capital regulation and risk sharing. International Journal of
Central Banking, 6(4).

Ghosh, S. (2014). Risk, capital and financial crisis: Evidence for GCC banks. Borsa
Istanbul Review, 14(3), 145-157. https://doi.org/10.1016/j.bir.2014.06.003

Gorton, G. & Winton, A. (2017). Liquidity provision, bank capital, and the
macroeconomy. Journal of Money, Credit and Banking, 49(1), 5-37.
https://doi.org/10.1111/jmch.12367

Hamerle, A., Dartsch, A., Jobst, R. & Plank, K. (2011). Integrating macroeconomic
risk factors in credit portfolio models. The Journal of Risk Model Validation,
5(2), 3-24. https://doi.org/10.21314/JRMV.2011.070

Hellmann, T.F., Murdock, K.C., & Stiglitz, J.E. (2000). Liberalization, moral
hazard in banking, and prudential regulation: are capital requirements
enough?  American Economic ~ Review,  90(1), 147-165.
https://doi.org/10.1257/aer.90.1.147

Hogan, T.L. (2015). Capital and risk in commercial banking: A comparison of
capital and risk-based capital ratios. The Quarterly Review of Economics and
Finance, 57, 32-45. https://doi.org/10.1016/j.qref.2014.11.003

Illueca, M., Norden, L., Pacelli, J. & Udell, G.F. (2022). Countercyclical prudential
buffers and bank risk-taking. Journal of Financial Intermediation, 51,
100961. https://doi.org/10.1016/j.jfi.2022.100961

loannidou, V., Ongena, S. & Peydrd, J.L. (2015). Monetary policy, risk-taking, and
pricing: evidence from a quasi-natural experiment. Review of Finance, 19(1),
95-144. https://doi.org/10.1093/rof/rfu035

Jiang, H. & Yuan, C. (2022). Monetary policy, capital regulation and bank risk-
taking: Evidence from China. Journal of Asian Economics, 82, 101512,
https://doi.org/10.1016/j.asiec0.2022.101512

Jiang, H., Zhang, J. & Sun, C. (2020). How does capital buffer affect bank risk-
taking? New evidence from China using quantile regression. China
Economic Review, 60, 101300. https://doi.org/10.1016/j.chieco.2019.04.008

Jiménez, G., Ongena, S., Peydrd, J.L. & Saurina, J. (2014a). Hazardous times for
monetary policy: what do twenty-three million bank loans say about the
effects of monetary policy on credit risk-taking? Econometrica, 82(2), 463
505. https://doi.org/10.3982/ECTA10104

Jokipii, T. & Monnin, P. (2013). The impact of banking sector stability on the real
economy. Journal of International Money and Finance, 32, 1-16.
https://doi.org/10.1016/j.jimonfin.2012.02.008

Kashyap, A.K., Kovrijnykh, N., Li, J. & Pavlova, A. (2021). The benchmark
inclusion subsidy. Journal of Financial Economics, 142(2), 756-774.
https://doi.org/10.1016/j.jfineco.2021.04.021

Kaufman, G.G. (1999). Financial problems and macroeconomic
stability. International Banking Crises: Large-Scale Failures, Massive
Government Interventions, 264.


https://doi.org/10.1016/j.bir.2014.06.003
https://doi.org/10.1016/j.qref.2014.11.003

VEOY Olsy | VoV oylad | ¥4 Jls | 01t bl sla ia gl | V1S

Koehn, M. & Santomero, A.M. (1980). Regulation of bank capital and portfolio
risk. Journal of Finance, 35, 1235-1244.

Laeven, L. & Levine, R. (2009). Bank governance, regulation and risk taking.
Journal of financial Economics, 93(2), 259-275.
https://doi.org/10.1016/jfineco.2008.09.003.

Lee, P.L., Lye, C.T. & Lee, C. (2022). Is bank risk appetite relevant to bank default
in times of Covid-19? Central Bank Review, 22(3), 109-117.
https://doi.org/10.1016/j.cbrev.2022.08.003

Li, S. & Tian, G. (2020). Bank competition and bank risk-taking channel of
monetary policy: Theoretical and empirical. Analysis Management Word,

04, 149-168.
Lindgren, CJ., Saal, M.l. & Garcia, G.G. (1996). Bank soundness and
macroeconomic policy. International Monetary Fund.

https://doi.org/10.5089/9781557755995.071

Linsmeier, T.J. (2011). Financial reporting and financial crises: The case for
measuring financial instruments at fair value in the financial statements.
Accounting Horizons, 25(2), 409-417. https://doi.org/10.2308/acch-10024

Maddaloni, A., Scopel, S. & Peydr’o-Alcalde, J.L. (2008). Does monetary policy
affect bank lending standards? Evidence from the Euro area bank lending
survey. In presentado en la CEPR BIS ESI 2008 Conference on Monetary
Policy.

Marcucci, J. & Quagliariello, M. (2008). Is bank portfolio riskiness procyclical?
Journal of International Financial Markets, Institutions and Money, 18(1),
46-63. https://doi.org/10.1016/j.intfin.2006.05.002

Martinez-Miera, D. & Suarez, J. (2012). A macroeconomic model of endogenous
systemic risk taking. CEPR Discussion Paper No. DP9134, Available at
SSRN: https://ssr.com/abstract=2153575.

Mehran, H. & Thakor, A. (2011). Bank capital and value in the cross-section.
Review of Financial Studies, 24(4), 1019-1067.
https://doi.org/10.1093/rfs/hhq022

Mehrara, M. & Sehati, E. (2011). The impact of macroeconomic uncertainty on
bank lending behavior (the case of Iran). Economics Research, 11(43), 1-21.
[In Persian]

Meyer, A.P. & Yeager, T.J. (2001). Are small rural banks vulnerable to local
economic downturns? Review, 83(2). https://doi.org/10.20955/r.83.25-38

Micco, A. & Panizza, U. (2004). Bank ownership and lending behavior, Inter-
american development bank, Working Paper. 520.

Miraskari, S.R. & Hosseini Nesaz, H. (2017). Analysing the effects of
macroeconomic variables on bank's credit risk. Monetary & Financial
Economics, 24(14), 175-199. doi:10.22067/pm.v24i13.53757 [In Persian]

Mishkin, F. (1996). Understanding financial crises: a developing country
perspective. NBER Working Papers 5600, National Bureau of Economic
Research, Inc Awvailable at SSRN: https://ssrn.com/abstract=775.
https://doi.org/10.3386/w5600


https://doi.org/10.1016/jfineco.2008.09.003
https://ssrn.com/abstract=2153575

VWY 0 Kea g s g Oldas

Naceur, S.B. & Omran, M. (2011). The effects of bank regulations, competition,
and financial reforms on banks’ performance. Emerging Markets Review,
12(1), 1-20. https://doi.org/10.1016/j.ememar.2010.08.002

Neuenkirch, M. & Nockel, M. (2018). The risk-taking channel of monetary policy
transmission in the Euro area. Journal of Banking & Finance, 93, 71-91.
https://doi.org/10.1016/j.jbankfin.2018.06.003

Nordal, K.B., Aronsen, P.A. & Turtveit, L. (2016). Banks’ adaptation to regulation:
a model-based analysis. Staff Memo (11). Norges Bank.

Pozo, J. (2023). Bank risk-taking in emerging economies: Empirical evidence and
theory. Journal of Financial Stability, 67, 101136.
https://doi.org/10.1016/j.jfs.2023.101136

Rahmani, T., Ahmadyan, A. & Kianvand, M. (2016). An estimation of the
relationship between monetary policy and bank risk-taking in Iran. Journal
of Monetary & Banking Research, 29(9). 405-425 [In Persian]

Rajan, R.G. (2006). Has finance made the world riskier? European Financial
Management, 12(4), 499-533. https://doi.org/10.1111/j.1468-

036X.2006.00330.x
Rochet, J.C. (1992). Capital requirements and the behaviour of commercial banks.
European Economic Review, 36(5), 1137-1170.

https://doi.org/10.1016/0014-2921(92)90051-W

Sameti, M. & Karnameh Haghighi, H. (2013). Macroeconomic instability and
commercial bank lending (case study: Iran 1974-2009). Economics
Research, 13(48), 121-145. [In Persian]

Schinasi, G.J. (2003). Responsibility of central banks for stability in financial
markets. IMF Working Paper WP/03/121.

Shim, J. (2013). Bank capital buffer and portfolio risk: The influence of business
cycle and revenue diversification. Journal of Banking & Finance, 37(3),
761-772. https://doi.org/10.1016/j.jbankfin.2012.10.002

Shim, J. (2010). Capital-based regulation, portfolio risk and capital determination:
Empirical evidence from the US property—liability insurers. Journal of
Banking & Finance, 34(10), 2450-2461.
https://doi.org/10.1016/j.jbankfin.2010.04.003.

Solgi, M. & Talebi, M. (2017). Risk and capital adequacy ratio: evidence from
Iranian banks. Journal of Monetary and Banking Research. 9(30).513-543
[In Persian]

Stewart, R., Chowdhury, M. & Arjoon, V. (2021). Bank stability and economic
growth: trade-offs or opportunities? Empirical Economics, 61(2), 827-853.
https://doi.org/10.1007/s00181-020-01886-4

Tan, Z. & Li, L. (2016). Risk and efficiency for Chinese commercial banks: From
the perspective of monetary policy. Journal of Financial Research (in
Chinese Jin Rong Yan Jiu), 06, 112-126. CNKI:SUN:JRYJ.0.2016-06-008.

Thiagarajan, S. (2011). Credit risk determinants of public and private sector banks
in India. European Journal of Economics, Finance and Administrative
Sciences, 34, 147-153.


https://doi.org/10.1016/j.jbankfin.2010.04.003

VEOY Olsy | Vo oylad | ¥4 Jlo | 01t o3l sla ia g | V1A

Tongurai, J. & Vithessonthi, C. (2020). Bank regulations, bank competition and
bank risk-taking: Evidence from Japan. Journal of Multinational Financial
Management, 56, 100638. https://doi.org/10.1016/j.mulfin.2020.100638

Trethowan, J. & Scullion, G. (1997). Strategic responses to change in retail banking
in the UK. International Journal of Bank Marketing, 15(2), 60-68.
https://doi.org/10.1108/02652329710160475.

Valencia, F. (2014). Monetary policy, bank leverage, and financial stability. Journal
of Economic Dynamics and Control, 47, 20-38.
https://doi.org/10.1016/j.jedc.2014.07.010

Van den Heuvel, S. J. (2008). The welfare cost of bank capital requirements.
Journal of Monetary Economics, 55(2), 298-320.
https://doi.org/10.1016/j.jmoneco.2007.12.001

Wang, C. & Zhuang, L. (2022). Bank liquidity and the risk-taking channel of
monetary policy: An empirical study of the banking system in China. PLOS
ONE, 17(12), e0279506. https://doi.org/10.1371/journal.pone.0279506.

Wong, J., Wong, T.C. & Leung, P. (2010). Predicting banking distress in the
EMEAP economies. Journal of Financial Stability, 6(3), 169-179

Zribi, N. & Boujelbegrave, Y. (2011). The factors influencing bank credit risk: The
case of Tunisia. Journal of Accounting and Taxation, 3(4), 70-
78.doi.org/10.5897/JAT11.006

S Jelse (V¥ ol Ol sl e g (,.:.:4 (Sl dedeza (g aas Olans Ao d" 4 oliw!
VNI Ol ool cla_ping i OIS 5Uasbl 5 Sy e SLl Jg Gl ASTT L eSSL (6 S
AVA-AY

Lﬁc Iranian Journal of Economic Research is licensed under a Creative Commons

Attribution.NonCommercial 4.0 International License.


https://doi.org/10.1016/j.mulfin.2020.100638
https://doi.org/10.1108/02652329710160475
https://doi.org/10.1371/journal.pone.0279506

—— Iranian Journal of Economic Research-————————

Volume 29, Issue 101, Winter 2025, 119-159 ATU
ijer.atu.ac.ir DM PRESS

https://doi.org/10.22054/ijer.2025.81473.1305

Impact of Geopolitical Risk on Price Indices of Selected
Industries in the Tehran Stock Exchange: An Approach
Based on QQC and SVAR Models

Assistant Professor, Department of Accounting,
Faculty of Economics Sciences and Administrative,
University of Qom, Qom, Iran

Iman Dadashi

Assistant Professor, Department of Economics,
Vahid Omidi * Faculty of Economics Sciences and Administrative,
University of Qom, Qom, Iran
Abstract

Considering the impact of global variables on stock market industries,
the present study relied on the Quantile-on-Quantile Connectedness
(QQC) and Structural Vector Autoregression (SVAR) to examine the
impact of geopolitical risk fluctuations on the volatility of the petroleum
products, chemical products, metal ores, and basic metals sectors in the
Tehran Stock Exchange. The analysis focused on the period from
January 1, 2020, to December 24, 2024. The results from the QQC
model revealed that fluctuations in geopolitical risk exhibited the
strongest correlation with the volatility of the petroleum products
industry index at extreme deciles, indicating a significant impact. In
other industries, the highest susceptibility to geopolitical risk
fluctuations had occurred when their volatility was in the 9th and 10th
deciles. In addition, the SVAR model results indicated that the
immediate response of industry index volatility to geopolitical risk
shocks was positive across all cases. Over 360 periods, this response
converged to a positive value, reflecting the persistence of the shock.
The cumulative response analysis further demonstrated an exponential
increase in all industries, suggesting a rising trend in the effect of
geopolitical risk over time. Specifically, after 360 periods, the volatility
of the petroleum products industry index increased by 0.34, chemical
products by 0.06, metal ores by 0.03, and basic metals by 0.06.
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1. Introduction

Recently, the Tehran Stock Exchange (TSE) has been grappling with
various risk factors, including the government budget, uncertainties in
domestic and foreign policies, the Al-Agsa Storm and Promise Fulfilled
operations, interest rates, the exchange rate, and inflation. Notably, the
TSE has not consistently mirrored the behavior of global markets across
different periods. For instance, at the height of the COVID-19
pandemic, when most global stock markets experienced significant
downturns, the TSE reached historic record highs. Conversely, at times
when global markets were on the rise and commodity prices increased,
the TSE entered a decline. This divergence was primarily due to internal
risks unique to the TSE, which prevented the domestic market from
benefiting from global market growth. The present study aimed to
examine the impact of geopolitical risk fluctuations on the price index
volatility of selected industries listed in the TSE. The industries were
selected based on their specific characteristics and their sensitivity to
geopolitical risks.

2. Materials and Methods
The study employed the Quantile-on-Quantile Connectedness (QQC)
model to examine the relationship between the overall stock index and
Islamic Treasury Bonds (Sukuk). To this end, the QVAR(P) model,
which enables the estimation of relationships across different quantiles,
is utilized as follows:
xe = u(r) + 25-;1 Bi(T)xe—; + u (7) (1)

In this equation, x, and x,_; represent the vector of endogenous
variables with a dimension of K x 1. The vector T denotes the quantiles
within the range [0,1], while P indicates the lag order of the QVAR
model. Additionally, x(z) is the Kk x 1 vector of conditional means, g, (¢)
is the K x Kk coefficient matrix, and u.(z) is the K x 1 vector of error
terms. Subsequently, the Generalized Forecast Error Variance
Decomposition (GFEVD) for an F-step-ahead forecasting, which
represents the impact of a shock in series j on series i, is expressed as
follows:

g 3Rl armu@e))’
iejr(F) = Hii(0) ZF25(e/ Ap(DH[@Af (1) ;) )

In this equation, H(r) denotes the K x K variance-covariance matrix
of the error terms. The vector e; is the standard basis vector or unit
vector of dimension K x 1, with its the i-th element equal to one and all
other elements set to zero.

In this case, the rows of ¢ . _do not sum to one. Therefore, ¢? . _(F)

i—j,T i—jT

is standardized to obtain the scaled GFEVD:




Winter 2025 | Issue 101 | Volume 29 | Iranian Journal of Economic Research | 121

SOy (F) = icir®_ ®)
g l<],T - ng=1 ¢.lg(_],T(F)

Using this, the overall adjusted connectedness index (quantile-to-
quantile) is calculated as follows:

TCL(F) = = SKoy SEM = 52k, S2T7 @)

In Equation (4), the higher the Total Connectedness Index (TCI), the
higher the market risk.

The analysis also used the Structural VVector Autoregression (SVAR)
model. In the QQC model, the volatility of geopolitical risk was
analyzed in relation to each of the other variables in the model, with
results extracted accordingly. The SVAR model followed the same
principle. Consequently, four models were estimated.

The VAR model in this study is represented in its general form as
follows:

Yt = CIYt—1+' A +Cth_p + ut (5)

Where Y, is a vector containing the volatility of geopolitical risk and
the index of each industry analyzed individually. The matrices ¢, to ¢,
contain the coefficients of the lagged variables, and v, represents the
residuals, which follow a normal distribution with zero mean and
covariance (u.u;) = %,,. However, the shocks derived from Model (5) are
not structural. To address this, the following model is used, allowing
constraints to be imposed on matrices A and B:

AY; = ACyY,_1+...+AC,Y;_, + Be, (6)

In Equation (10), ¢ represents the structural error terms. The

relationship between the VAR and SVAR models is expressed as Au, =
Be,.

3. Results and Discussion

The results indicated that geopolitical risk had a significant and varying
impact on different industries within the TSE. This impact is influenced
not only by each industry’s volatility level but also by the distribution
of risk quantiles and industry indices. The QQC results revealed that
the petroleum products industry was the most sensitive to geopolitical
risk, particularly in extreme quantiles, where its connection to
geopolitical risk reaches its peak. This finding suggests that during
periods of high volatility, risk transmission accelerates. Similarly, in the
chemical, metal ore, and basic metals industries, increased volatility
heightened their susceptibility to geopolitical risk shocks. Notably,
when these industries experience higher volatility quantiles, their
connection to geopolitical risk strengthens across all levels. Structural
shock analysis using the SVAR model indicated that all industries
exhibited a positive immediate response to geopolitical risk volatility
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shocks. This reaction is strongest in the short term and gradually
weakens over time. Among the industries analyzed, the petroleum
products sector displayed the highest sensitivity, with an increase of 1
unit, while the impact on the chemical products, metal ore, and basic
metals industries was 0.6, 0.3, and 0.5 units, respectively.

4. Conclusion

According to the findings, the relationship between geopolitical risk
and the petroleum products industry is strongest in extreme quantiles.
For other industries, the QQC model identifies two key patterns: first,
when geopolitical risk volatility is in the 9th and 10th quantiles, it has
the greatest impact on these industries; second, when the industries’
own volatility is in the 9th and 10th quantiles, they show the highest
susceptibility to geopolitical risk across all quantiles. In addition, the
results from the SVAR model indicated that the impact of geopolitical
risk shocks on these industries would remain positive even after 360
periods. In other words, geopolitical risk shocks have a lasting effect on
the volatility of the industries analyzed in this study.

Keywords: Geopolitical Risk, Industry Indices, Petroleum Products,
Chemical Products, Metal Ores, Basic Metals, QQC, SVAR

JEL Classification: G12, G15, C32.
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Abstract

Housing is a critical economic sector, with its growth benefiting
households. However, rising prices in recent years have diminished
household welfare. Using provincial-level data (2011-2021) and a
spatial econometric approach, this study analyzed the factors driving
housing price increases. The findings revealed that urbanization and
economic growth positively influenced housing prices, while financial
development had negative spillover effects, underscoring the role of
traders in price determination. Although industrialization had no direct
effect, its spillover effects were found to be positive, highlighting the
service sector’s influence. The study confirmed the housing price
divergence and recommended enforcing tax laws on vacant properties
and increasing financing in the housing sector to improve Iran’s
housing market.

1. Introduction

Housing is considered a unique commodity due to its dual nature as
both a consumption good and a capital asset, along with its inelastic
supply, essential role as shelter for primary households, and lack of
substitutes. In the short term, housing supply remains inelastic to price
changes due to the structural characteristics of durable goods. Given the
significant capital aspect of housing, it is consistently subject to price
fluctuations, much like other capital goods markets. Urbanization plays
a dual role in housing demand: it increases consumption demand while
simultaneously creating investment opportunities, driving up demand
for housing as an asset. Another key factor influencing housing prices
is the credit ratio. A higher credit-to-GDP ratio suggests the expansion
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of rentier markets—such as speculative housing transactions—that lack
real added value, ultimately leading to price increases. Therefore,
analyzing the factors influencing housing prices is both important and
valuable.

2. Materials and Methods

The present research relied on theoretical and empirical literature (i.e.,
Cook et al., 2018; Kavlihua and Kameti, 2019; Su et al., 2021) to
identify the factors influencing housing prices. Accordingly, Equation
(1) was used to analyze these factors.

(VDpric; = ay + a1 gdp; + azindus, + ascred, + azurban, + &

In Equation (1), pric represents the price per square meter of
housing, gdp denotes real gross domestic product, indus refers to
industrialization (measured as the ratio of industry value added to total
value added), and cred is the ratio of bank credit to GDP, serving as an
indicator of financial development. Additionally, urban represents the
urbanization rate, calculated as the ratio of the urban population to the
total population. Research data was collected from the Central Bank of
Iran and the Statistical Center of Iran. To apply the spatial econometric
approach, the study used the Moran test to examine spatial effects of
the research variables.

3. Results and Discussion
When spillover effects were not considered, financial development in
each province had a positive and significant effect on the housing price.
This is primarily because the production sector lacks more profitable
investment opportunities than housing, leading to a substantial portion
of credit flowing into the housing market and driving up prices. A high
credit-to-GDP ratio indicates a surplus of financial resources, which, in
turn, accelerates the growth of rentier activities. As a result, part of the
credit expansion’s effect on housing demand stems from speculative
investment, while another part is driven by increased access to credit
for lower-decile households and consumer demand.

The second factor influencing the housing price is GDP, which has
a positive and significant effect. The rise in GDP can be analyzed from
two perspectives: the macroeconomic level and the household
(microeconomic) level. At the household level, an increase in GDP
leads to higher per capita income, boosting purchasing power.
Consequently, demand for housing—considered a normal good—rises,
which drives up prices. This hypothesis is supported by two key
observations: first, a relatively high proportion of households do not
own homes, and second, there is a significant diversity in housing
options. At the macro level, part of the increased economic growth can
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be attributed to the expansion of the housing sector, which led to a
greater supply of housing. However, since micro-level effects outweigh
macro-level effects in this case, housing prices still rose. Given that
economic growth in the 1990s was below one percent, the impact of
this factor was not particularly significant.

The spatial camera approach was employed to examine the spatial
effects of factors on the housing price. The results indicated that
increased urbanization in neighboring provinces does not significantly
impact the housing price in a specific province. This suggests that the
opportunities and benefits of urbanization are not transferred between
provinces. However, other research variables showed a significant
spatial effect on the housing price. According to the estimates, a rise in
the credit ratio in neighboring provinces reduces speculative demand
for housing in a specific province, leading to a decline in the housing
price. An increase in the credit ratio indicates greater prosperity in non-
value-added speculative activities. The movement of these sources to
certain provinces results in declining housing prices in others.
Moreover, as GDP rises in neighboring provinces, employment
opportunities become more attractive, making those provinces more
desirable places to live. This then leads to a drop in the housing price.

4. Conclusion

The rise in the housing price has long been one of the biggest challenges
in ensuring affordable housing for households. As housing prices
increase and a larger portion of household income is spent on essential
goods, overall household welfare declines significantly. In
contemporary Iran, the existing legal texts emphasize financing housing
for households and enforcing the Production Leap Law. Therefore,
analyzing the factors influencing housing prices is crucial for shaping
an effective policy roadmap. The results indicated that rising
urbanization, the credit-to-GDP ration, and GDP itself have a positive
and significant effect on the housing price. Furthermore, convergence
analysis suggests that housing prices in Iranian cities are diverging. The
negative spatial correlation of housing prices between cities reflects the
dominance of housing as a capital asset rather than a consumer good. A
key factor behind traders’ strong influence in the housing market is their
greater access to financial credits compared to consumer buyers.
However, the positive effects of urbanization have not been widely
transferable across many cities due to its benefits. Furthermore, the high
share of the service sector in GDP and the positive spillover effects of
industrialization across provinces have led to an inverse relationship in
housing prices—rising prices in neighboring provinces have
contributed to price declines in specific provinces. To improve housing
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conditions, the most critical policy measures include enhancing
financial access for low-income households and diversifying housing
options to increase their chances of securing affordable housing.
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Abstract

Recent studies highlight an increasing focus on models that incorporate
a wide range of economic data, which is made possible by enhancing
traditional vector autoregression (VAR) models with one or more
factors. The present study aimed to apply the self-explanatory model of
the generalized factor vector autoregressive (FAVAR) to investigate
macroeconomic and housing market shocks from 1991 to 2022, on a
relatively small annual scale. It examined the effects of production
shocks, inflation, exchange rates, oil revenues, and the money supply.
Housing price levels were estimated using four indices: housing price,
fuel and lighting, real estate, rent, and business activity. Additionally,
the rental housing index in Tehran and the price index of construction
services were used to estimate investment levels in the housing sector.
The analysis also included data on new housing investment in major
cities, total investment in new houses in Tehran, the number of permits
issued by municipalities in urban areas, and the number of permits
issued in Tehran. The results revealed that macroeconomic shocks
(inflation, production, exchange rates, money supply, and oil revenues)
create a wave-like effect in the housing sector, with this effect lasting
approximately 6 to 8 years. Inflation, money supply, and exchange

* Corresponding Author: Asoesmailpoor1986@gmail.com

How to Cite: Esmailpour, A., Haghighat, J. & Karimi Tekanlou, Z. (2025).
Investigating Macroeconomic Shocks in the Housing Market Using the Self-
Explanatory Model of the Generalized Factor Vector. Iranian Journal of Economic
Research, 29(101), 191-236.

PRESS

Received: 9/4/2024 Original Research

Revised: 6/10/2024

Accepted: 10/10/2024

ISSN: 1726-0728

elSSN:2476-6445


http://orcid.org/0000-0001-7428-1448
http://orcid.org/0000-0002-5470-5220
http://orcid.org/0000-0001-9606-2756

192 | Esmailpour, et al.

rates, compared to GDP and oil revenues, have a greater impact on the
housing market. Given the varying effects of these macroeconomic
shocks, the central bank and monetary authorities should consider the
responses of all sectors to develop more accurate housing plans during
monetary policy formulation.

1. Introduction

Playing a key role in intensifying economic booms and busts, the
housing market is a crucial component of the Iranian economy, which
can be influenced by macroeconomic shocks. A significant portion of
housing demand stems from its function as an asset. When
macroeconomic shocks occur, they impact the opportunity cost of
holding durable goods (e.g., housing) by increasing inflation, money
supply, exchange rates, and oil revenues. These shocks influence both
the demand for housing as an asset and the demand for housing services,
altering the relative returns on housing investments. As a result,
individuals adjust their asset portfolios, including housing, in response
to these economic shifts. Consequently, housing demand as an asset
fluctuates accordingly. The current study highlighted the conflict
between two economic objectives: fostering production and investment
growth versus managing inflation, macroeconomic shocks, and their
adverse social and distributional effects. The expansion of the housing
market can mitigate macroeconomic shocks by improving housing
availability for households, contributing to sectoral and national
economic growth. However, it may also drive up housing prices. Using
the self-explanatory model of the generalized factor vector
autoregressive (FAVAR), this empirical research aimed to examine the
impact of macroeconomic shocks on housing prices in Iran’s economy.

2. Materials and Methods

The present study used time series data on macroeconomic variables
and bank stability from 1991 to 2022. The data selection followed the
general classification outlined in Bernanke et al. (2005), which includes
production, inflation, money supply, oil revenues, exchange rates, and
the housing market. Since the estimation of factors using the FAVAR
requires stationarity, tests such as the generalized Dickey-Fuller unit
root test were conducted on the variables. The modeling of FAVAR
was based on Bernanke et al. (2005), while the model estimation
followed the expectation-maximization algorithm as proposed by
Dempster et al. (1977) and Shumway and Stoffer (1982). All variables
were obtained from the time series databases of the Central Bank and
the Ministry of Housing and Urban Development. After estimating the
FAVAR model using EViews and SPSS software, the study presented
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the instantaneous response analysis of the model variables concerning
the key variables over ten periods. The variables were transformed into
logarithmic form, and their growth rates were calculated.

3. Results and Discussion

The response of housing prices and investment in the housing sector to
a one-standard-deviation shock was immediate and significant,
indicating that the economy quickly adjusts to the shock’s influence in
the initial years. As shown in Figure (1), shocks related to production,
money supply, exchange rates, oil revenues, and inflation created a
wave-like effect in the housing sector, with a duration of approximately
15 years (15 periods), reflecting a period fluctuation. A one-standard-
deviation shock in the exchange rate initially caused both housing
investment and prices to rise. However, the impact gradually
diminished, with investment converging to zero after 9 periods and
housing prices after 8 periods—which aligns with expectations.
Similarly, a one-standard-deviation shock in money supply initially
increased investment in the housing sector while causing housing prices
to decline. After 4 periods, both investment and prices converged
towards zero, as anticipated. In the case of inflation, a one-standard-
deviation shock initially reduced investment in the housing sector,
followed by an increase. At the same time, housing prices rose with the
inflation shock but gradually declined, with both investment and prices
converging towards zero after 8 periods. A shock to GDP led to an
initial increase in housing investment and a decline in housing prices.
Over time, these effects diminished, with investment and prices
converging towards zero after 4 periods and 3 periods, respectively. A
one-standard-deviation shock in oil prices resulted in an increase in
both housing investment and prices. However, these effects waned,
with investment converging to zero after 4 periods and housing prices
after 3 periods. Overall, the impact of these shocks diminished over
time and eventually converged to zero, as it was anticipated.
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Figure 1. Macroeconomic shocks
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4. Conclusion

According on the results of the FAVAR model, macroeconomic shocks
have both direct and indirect effects on the housing sector and other
markets. Macroeconomic shocks were found to increase demand in the
housing sector, as housing is an asset that can absorb shocks over the
long term and helps preserve the value of money to some extent. The
housing channel also exhibited a consistent degree of price stickiness
in response to these shocks. The analysis of macroeconomic shocks on
housing prices and investment suggested that increasing demand for
smaller housing units would drive future demand toward compact-sized
homes. This shift is largely due to the declining purchasing power of
the middle class, which has been severely impacted by recent shocks of
inflation, monetary supply, exchange rates, and oil revenues. As a
result, lower-income groups are left with little financial strength to
afford housing. The growing gap between housing costs and household
income further contributes to this trend. Moreover, the increasing share



Winter 2025 | Issue 101 | Volume 29 | Iranian Journal of Economic Research | 195

of housing costs in household expenditures—observed even during
periods without economic sanctions—underscores this financial strain.

Keywords: Macroeconomic Shocks, Housing Market, Iran’s Economy,
FAVAR

JEL Classification: 018, E50, E60
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1. Portmanteau Test



VE T Oy | V) ojladi | Y8 Jlu| O ) oslal gla ings | YYS

Lol LS.MAU:- NH{tly b fole F Jsd> 5> ol sdaliv @‘35 silae

Ll odd adeiie o ylin Cudle

FAVAR Jue 5l Jool> j2S15 —a oo pal 5 V=0
&S 55 &S 50 8 4 0l sk 53 15 o8 (sla it b 55 ¢ ST 2S5 wl 5
eloss gty 53 Al e opl 53 bl s e oo OLES Hlae ol il S5 651l 4
Cad) Sn 5L 3l s s sladeT Iy oz g5 el 5 slacS i LT
2537 2 e 1 ol ST5 —a 0 il 5 (S tdm 53 518 o 5 Ss
o3lizl (14 5 S|y w5 o (612 (VA9A) o 5 Oy s 31 5 95 00 (o) 2
u:;f\ﬁo\)'.:»am:olxcui;gabsJﬁyéh)b}aﬁ):d:r&‘sth.:}&@
EF s el s idy e A5 cpy 5 LS 58 4y S (S H15L) Lo e
03,568 55 SU U548 o b aS Sl glhoy 93 slias odiasslas 21 o 5 Sl )l
a0 OLES Ty o y3 40 Oliabl dhob o abis bgbst g5 o5 Jlasl L sy 50 jite
G 055 &S5 Ll g 45T Sl (L) 09510 35S e Oloj guny 2 3550 (Sl 4l5 505 53
Sl Jali ) S 53

(05 SBES sh I gl ol tagh 53 0ds Bl (sla ite 4yl 5 BB 4SS
3P e gm dies W F] Jolse Ol @Bl 53 ¢ 5 GakeTy5 3y om0l &5
0e*le G g S Gl 5 ooyll (Mt Jols jastla Hlea 51 S5 e
Ot 4 Ll 0l ool Slaztle Sledst Cad el 5 01 53 loyll (S
ol gy i 5s a8 s Saie L 1 ST 5 o Licence 5 InV gl e O g
b liss 5 o g o oSn Gasli b Lt 15 LT 3 1 Ll s o0 6T
ry 33 okd Ol (sl e 51 S5 5 08 8 olndl (s tims 53 6,18 ale O s
S i 53 G S e (PL) S e K S50 sl sl Lol g
sl 3l oS 5 &S b ele 5 OUS slasl eSS pi e was slels (INVD)

S O PR VE SRS PR CP P Pt

1. Pesaran & Shin



Yyv

o .
o P
aad . T -
L+ - T — " &
-~
e L= T s0] e=== — Ll o] — ————
- - @] TN o - wf T — —
4 = . . " enaes
o .
™ e
0 e s e T 8 b 0
Response of MV to il LResponse of NV to GDP
. ~ — -
—— .
S T ———
£ - T‘-_\___ —_— .
- "
- - T '
Responseof P1 to M Response of P1 to intlation Response o P1 w oil
= —— — -
?“:w:?_x: - B _‘:_\:_7_ e
e s et e s m e AR AR NN AN
Response of P1 o GDP
&
.
“ —————
J Tree—
A Treman
2 1

| 31,82 5 5 Juslow!

NS Sassl (slacS g KK 4y e S5k ST k5 il A s gl

Reeponee of NV1 to Exchange

Response of V1 toM

Response of MV1 1o inflation

ol gleasl sl

b e is 5s Hlae Ol il S5 o3Il 4 SIS codd edalie (gla 415 gas )3

ook 0315 QLS Suus 13L (sls it 51 55 5 (35 GladaT)s (g o o) 5 5
ol il 0SS o3l 4 S Side 53 S Al 5 (S Cad sl oS
Olis STy ab g o (oS5 Jles! 5l dm ST &y oty 503 S8 sST &) 5ot slns
35S 55 Jlasl jldn ST 48 o fos 1058 0 slasl S das e OLES opl e oo
AS 2 S oS i 0T Wgy b pdy S s L

I3 53 7 sm ol J g ol 03 505 sl |y (sukila g0 5 0 SCn 2y 53 055 5




VE T Ol | Vo) oladi | Y8 S| O ) e3ladl sla ings | YYA

558 o0 alaa 5 das o OLES 1y e e Ol 55 0553 &S5 oS ol (0555 10) I 1
(g 2a50 0393 03 33 5 53 e Sl &K o3l 4 oS5 S dauly 4
5SS 5 B e bl o I Ml S Cnd 5 S i 53 S Lo
Al g St a5 0933 8 51 oy S e 3 I il o 4S5 sty o
03Il 4 oS b O e ool Ut Bl ge 4 Lpd on | Kan s e 03
Cad 5 il el (S 2o 55 oS e gy o 3 slne S3lil S
P i 53 SIS w0553 F Sl ey 45 (5 sboas L or SRS Tl 5 55 S
ESG o3Il 0 oS53 K 5 L g o K Dl lst b Gillas S s 4y S S
A ) (S 25 53 6518 ke ¢ s 3590 053 53 pa 53 Sne Dol
23S b s, s Al Blel ey oS sE L (s Cad 5 Rl Bl e b oo
S s &y 5Sn Cnd g S 5 53 SO &l 0555 A 5l ey 5 0l 208 53
SRl Sn s 53 G o s (bl 5 50 L 5 558 0 | K
S Sosbaods 1S 93 2 558 b Sl s ,m 4 a8 b oo AT Il 55 (Ss Cea
St S s 0535 ¥ Sl s Se Ced 50593 F Sl s S 2w 55 (oI wle
0053 3> S5 b 53 lne Ol oail G 6511 4 S5 O e L s e | S
Ssd PSen S g S Gidu 53 8 Gl Bl el )y 355
0333 ¥ 51 ey 5 (Ken ed 50593 F Sl (S 5y 53 I wle e S (5 by
035 peden Ol L las S s o | Kes Jio Caow 4 codd S S L5 1 oS
R

o5 o3 Al 5 (slacS yh o uilez pe Tl 5 ladely 4 4 5 L
.@UWQJLA;)bstvﬂ}:ﬁ,g&iwﬂ@a;&umﬁj;,ic;‘dﬁﬁ#
S ol (25 SaT 3 5 5,51 F 5 S 58 5l oIl gy e 5 005 51 4SS e
3 Dbzl Ol G131 Ll,s ol 53 sl (S el S 1 (G20 Ll e
Dyt BBy f3e A ) )3 AT 5 ad e p OMes

Sl ssh g pate FAVAR o ST (5815 mlg losei 53 o5 6, Siles
st B o 4 o 3 ol o Jsb 0 S A S 15l 55 OIS slasdl (slacs 4
lasl 5 beslg 4 L3l ol edas0lis WIS s padse ol AS o IS -



YA | O1,Ken 5 5 o lows!

&S 5o 6 pdo 3T ys (galaml fuws 5 dyls 0505 ¢S sh ol 53 s (6 p b allans]
.M‘J)Wou\.&dl.wl
5 il el s LS a5t oS cl ol 51 (ST layls e T,
il 50 58 3L o Sn (2w JLw A B9 3500 3l Ll 355 o 23w ol 55 (5108 wle
dols &8 355 o Jomte b I wle w5 ad 53 J2alS S8 4 Sl ol a5 o
o 43 (8355 5093 ¢ gbisl 2l b5, 8 o 03 1y Ssi 3l m AL F o Sl
)aﬁmu@gvﬁjldwamuﬁpcyycﬂ\.wlgj,o,,>;\;@‘y,b
QLA G F Gloyss (S b 53 (dgane Sltalive bl &1 > ol S8 5L O 5!

35 o ST o 3555 Al 3 OT 51 ey 5 A 0 55 Cond 1331

S 4o
Ot slasdl 53 o Sas 5150 53 O slamil GacS oo 2B ) ) shiteds jSl Guined
(6 3LaBl OMS” (gl e 5oa Tl g Jlasl it 4 .ol 0 plail FAVAR 5 S5 55 L
3l Sl ita ol (OIS 51 Ol n 5 Ol Sl e (g5} Sl e Y
o) OLIIE il 6l 5laml NS (sla pite ool 4 4 5 L isl wxdls (s
Sheslenal b Ol st sleasdl js (gl OWS” (sl pie o1l Oljen gy o o b anlllas
3L 53 OIS slasil lacS sd o 4wl s hale (603 e 35 &SI
bl gla e Slaj g laosls 31 5,80 0 bliuly cpl 55 .l Ol s K
Calbes (gl jide ESTTs VFre BAVYE o) b Ol ol sladl js (SSL oW 5 oS
i 0313 515wy 3590 ONS slamdl GlacS g Hlme ol sl ¢S5 4 s Sl
ONS” bl (glacS 5 o5 3505 Oy Ol 5 o FAVAR Jus 51 Jol> ol bl
2 S Gogba S o FasLL ple s SKes Si5 (e o 9 oedllns O ) 304
S ash o S Sidu Lol il Esl NS slazil slacS i Sl iass
I 230 Oljee 53,05 Sodedils 53 15 LS 5 L ablie &5 &7 o 1yls O e 4 e
J.m.cjii.\giqulﬁjﬁs;MLBJQ‘;&“JUKJUB@&L;wa\)
3 S T O sl laeSTd b ) Jole mls el 5 Sl 63 S
Sty oo & Lo 328 6 3505 Ol 015 0 Kme i 53 IS wle



VEOY Olsy | Vo oylad | ¥4 Jlo| 81t o5lasdl sla g | YY

5,8 dal g Ty G 51,2008 58 ladsly S 0 S Lol 0l T 3 (88K S
o o= g5 SLS b 4 a5 LS Sl bawge aib oy 5 Oy ol ol e
)uéldiﬁstjja\jjA:éliﬁlf&&q)g-‘duxg-ks:é.;L;LaVuT):)j)\'CJJ
33T 5 SCmn el s o oo Da B ISK8 sl ol 23S 3L T30S
2 sher Hay al sl o pr s (S sy 3

ol ol 035 Ol sl 5 byl gl ol 31 o lols L glaely 1SS o)l sen oS
23 Tl 03573485 nas JS 4 DLl (e sb Satnd 53 (b Blod 4 05 e
(5 S Sladlg 61y LoWE 5 (S 15k 3550 53 Lyl 5 Ol dnslr Ol s lie
33 dal 5 el Bz (VIS Sn ¢ olasl (slay 5587 53 &S Sl 0T (6L S dalyi
&E&B&.@\asﬁrsfdbb.ﬁbélﬁd‘ﬂlfogmolﬂl)a.wbsﬁjo-li
03,5 4 255 1y (| 31 (G s o)) go 50355 5T 5 mem Ol 55 @S a4
(Flazml g bl falge s osdle o5 g ONS sleassl glacS g JI 51 A0 &S ol
b S 5 aSle Lk ol s 5 (Ses (5)1K & D s £ (ol iad
258 sk L 55 o0 5 Sl

b oSin Sl ol 3 Jlab oS 5 p3 o (s s (61 Loy 5287 1l )
&l s Sl s 4 01l 55 S e golsesle] 4 plutl Ses 0l W
6Lyl &K s g |y bagls g &S ol (o3lasl 4ot S OB LI
ob ealal a3l ey 448 51 6 5lew 3 ( UL slaslg 5 SIS 55 2ulS ol s
WOt lo 5 S 233L 011 53 Lol ol Il 10 350 Ko 53 (6418wl o
Loyl 5l 3131y 5 DB b g S a8, Vol 3 5o o o 51 5L
34 Lae cpla a)ls 1y 5 Lol (oalg 5 S8 Cy}a ol ol el &=
brdes (LeSSL b golasl glaslg wlasle 5 S LU 5 5557, Gbaob)
G e o 4 ) g0 55 b 5 g s (o3l Gloslgs ST 5 Jlo Dl 3o
a5k 55 L OT Wl diar 6 55 b 5 S o SOl oy 5 O oty (Ss 3
J5L s e 4 ST 5 i ) (6L e (b g ol ) 15 Sl e S B
&S sl Bl ol by s yls Jl SUlg lyls sl 6l oYL Culd ug““"’ Syl



Y| 01, 5 5 e lows!

b S Jb Gl Sae w8l wlis 4 a5 L
Ayl oV gl e

o 5105 o S Caedd L iS5 ol Bl o ge OIS slasdl (glacS 5 (ol 1 s
Sboslg oled 5 H5 (G5 8 d50tud 5 Sle 5 Ctle 4 bg e lresly (e Cad @
b S ol gl S Ol i dgT GV 2l 5 (SKae Ctlor s oslizal 350
3 4 GU1Shs g lolis opl 51 (idu 358 00 SN o il 53l L o 0310
Sb,L uomen Lol Ol sl s e ct.a o 5 LIS Jle sla il Oles
S O suophil el S T slac Il e 5 s gl Ol s Jle
St Y i b bz Ol 51 53 OT S5k o e ol st i 5 (SKom b VIS
r,?ju;a;&u.ﬂ);g,ltjcr,jstju:i\p\;\w;.@\a;ﬁdfsuét);
590 A g el wslg Ol slaBl 5 o a4 (Dl OGN (659 S s 483 Hler 5o
DRI Y3 5 (S0 5 5 s gl sl 03 g0 o g 1SS 5 DM (2 5L 1 sl
0593 3| 5 SV sb Cond 45555 095 b bl ol bl (S &1 S5y Ll
Sl S 3 0l 1 53 S iy SN g 51 me Dlikalia L g 5 50 nl ool (353
Cod ol 5l Al 53 6 &S5 (gloy3n (oS ide 5 Jsere Sldaline lul » oST| >
.;ﬁdﬁjungﬁj@\}QT;\WJM;@CJ

Dpls sl sl Olslgiiny, & 5 0l5 o0 oka sy @Lﬁ el

Sl G sl 65 0 & Sl 350 Sl oS STEFE
Lonj ) 9 033 5 bl @il a e Jalss 4 s 5 Ol (N Cad e
e W (glouiS pand 28 (g 18 Sy e b a3 188 5 3 b 1 Ll o

Lyl s 5 gn oMty s Taad 2l ol (eIl ) 5 g 5T e 5L
Sl gl o luslale Glaj o sloel 5o Jogud Lile po a3 gl Sl
35,5 ot S5

B GO P I O
0315 EalS o Ss sdtiplad Coad Lot la o33 2l 5 (6o sl s5lutSr oS 3 b
Bah Jls LAl g sl Eel b sl



VEor Ol | Vo) oylad | ¥4 Jlo| 011 oslasdl slaiag sy | YYY

S das o Ol STy 2 (ladeT s o508 4 S (S L Sl e 5 L
5558 sladl 4 b sl )Y Ol 5 a0 G5 5 S S 6l Sl 3 s 4
P S S R e QUNE R TH R P REp gt
S35 5585 sl sl g gt 558 oS oy o3 B o Ss a3
2 g5 g (S

e bl ol 3oL Sins 15 355 eslimal e Sk 53 (6511 slaylzl 51
Sph Calds (S Cotle e 40 45T Sl Layl il 5 5 (gla Il ey &osTper s
4 55 o eSL olzel bt Sl (et (S i 08 b 1S e s
d&éLLEJJM}\G(;"S@lu:éga\JsoLiJEU}»‘_ghcjbw;UJ}E;ﬂ
il o OT Jlo el g (655750 0L D58 3 U gy S oalisel o S b

I G e Sy bl JS 55l 55 S il S 4 e L
P55 Ol g &S glmo 53 534S L s allan ol ol 51 55 OIS wle s 5 s oo
ST S i 3 (5 7S o sl o

sboul Sl ek S w53 I b 5 Wy Ol s 3 6,8 o sl
i J RS S 5 g3 el

él:..a oo\
.JJ‘.U J}q-) e\...a u.a)l:u"

ORCID
Aso Esmailpour http://orcid.org/0000-0001-7428-1448
Jafar Haghighat http://orcid.org/0000-0002-5470-5220
Zahra Karimi Takanlou http://orcid.org/0000-0001-9606-2756

@Lu

2ot sl )s oS e 31 (WAR) Lo, o s R
)N Y o oolassl (oIS sl oo 4,27 .0\ 1 35 (6 4 St T (§ 20l 5
https://doi.org/10.22034/epj.2020.11258.1910.V$A-\Yf


http://orcid.org/0000-0001-7428-1448
http://orcid.org/0000-0001-7428-1448
http://orcid.org/0000-0002-5470-5220
http://orcid.org/0000-0002-5470-5220
http://orcid.org/0000-0001-9606-2756
https://doi.org/10.22034/epj.2020.11258.1910
http://orcid.org/0000-0001-7428-1448
http://orcid.org/0000-0002-5470-5220
http://orcid.org/0000-0001-9606-2756

Y| O,Kea 5 s e low!

Jl! WL{U; St 5L ey 2 LOVFAR) L lolis (6 30 (0 555 gmmmn 5 Blikass ¢ Zig
Y 4-VAY (A weolbasl s ldus Olidzr aoldas g
. http://jemr khu.ac.ir/article-1-198-

ool )l e S5 Jelse OYAR) 5T osl3ssle 51,05 ¢ sale cda! ¢ sanans (S jan
doi:  OY-¥V(YWT Ol eolasl sl iasy Olpl 53 See e
https://sid.ir/paper/2809/fa

Somn i 53 b a5 nd S S 55 56 L5 OYR) e s
NOY=NYQ ()Y« olasil (s jldde Slidimi FAVAR ¢ I ¢ 51 eslinul L
http://jemr.khu.ac.ir/article-1-187-fa.html

2 Sl s Ja sl GlaeS i SIS OYAY) g (g B0 5 LS (giled
(sobadl clallw 5 o iasz SVAR Cola, il 0 53 oS S50 sls e
http://qjerp.ir/article-1-174-fa.html.y + f-vv ($V) r-

Loy (Sl wle &S 58 o abaly sy (OVF ) gl Gl 5 ST e sl S
5 Sl skl B 55155 G 8 5355 68 Sl eslizal b (Sue Ca 5 (g3l
00i:10.22111/sedj.2021.40368.1131.64-¥\ «(¥)¥ /bl anw o7

ol o3 SN 5 Jo oS 31wy (OFR0) L sbent ¢l (Mo 5 0 o ¢ o
‘;[A‘_},&Ajjg FAVAR j}) )‘ oalaww! L; LSSJ‘M Sleds 9 a5 le.g,: L},a}l.&
d0i:990-518-067-639 .Y¥4-Y+0 «(F4)1£ 0/ (gslasi]

References

Ahmadi, V., Abbasi, E. & Mohseni, R. (2019). The effect of oil revenue shock
on urban housing price affordability in Iran. Journal of Economic
Policy, 12(23), 134-168. [In Persian]
https://doi.org/10.22034/epj.2020.11258.1910.

Al-Mawali, N., Hasim, H.M. & Al-Busaidi, K. (2016). Modelling the impact
of the oil sector on the economy of sultanate of Oman. International
Journal of Energy Economics and Policy, 6(1), 120-127.
doi.org/10.3390/math11010094.

Andres, J. & Arce, O. (2008). Banking competition, housing prices and
macroeconomic stability. The Economic Journal, 122(565), 1-42.
d0i:10.2139/ssrn.1325275.

Bai, J. & Ng, S. (2002). Determining the number of factors in approximate
factor models. Econometrica, 70(1), 191-221. doi:10.1111/1468-
0262.00273.

Beheshti, M.B., Mohseni Z. & Fakhri, S. (2010). Study of the housing market
in the money transfer mechanism. Quarterly Journal of Economic


http://jemr.khu.ac.ir/article-1-198-fa.html
http://jemr.khu.ac.ir/article-1-187-fa.html
http://qjerp.ir/article-1-174-fa.html
https://doi.org/10.22111/sedj.2021.40368.1131
https://doi.org/10.3390/math11010094
http://dx.doi.org/10.2139/ssrn.1325275
https://doi.org/10.1111/1468-0262.00273
https://doi.org/10.1111/1468-0262.00273

VEOY Olsy | VoV oylad | ¥4 Jls | Ot bl sla im gy | YHF

Modeling  Research, 1(89), 187-209. [In Persian] .doi:
http://jemr.khu.ac.ir/article-1-198- .

Bernanke, B.S. & Boivin, J. (2001). Monetary policy in a data -rich
environment. Journal of Monetary Economics, 3(50), 525-546.
https://doi.org/10.1016/j.jmoneco.2001.09.006

Bernanke, B., Boivin, J. & Eliasz, P. (2004). Measuring the effects of
monetary policy: a factor -augmented vector autoregressive (FAVAR)
approach. NBER Working Papers 10220, National Bureau of Economic
Research, Inc. RePEc:nbr:nberwo:10220

Bernanke, B., Boivin, J. & Eliasz, P. (2005). Measuring the effects of
monetary policy: a factor-augmented vector autoregressive (FAVAR)
approach. The Quarterly Journal of Economics. 120(1), 387-422.
https://doi.org/10.1162/0033553053327452.

Bernanke, S.B. (2010). Monetary policy and the housing bubble, annual
meeting of the American economic association, 50(3), 525-546.
d0i:10.1016/S0304-3932(03)00024-2.
https://www.federalreserve.gov/newsevents/speech/bernanke2010010
3a.htm.

Boivin, J., Michael, K. & Mishkin, F. (2010). How has the monetary
transmission mechanism evolved over time? Handbook of Monetary
Economics, in: Benjamin M. Friedman & Michael Woodford (ed.),
Handbook of Monetary Economics, edition 1, (3), chapter 8, 369 -422.
RePEc:eee:monchp:3-08

Breitung, J. & Eickmeier, S. (2005). Dynamic factor model. Deutsche Bundes
bank  Discussion paper, Economic  Studies, No  38.
http://dx.doi.org/10.2139/ssrn.2785221

Buch, C.M., Eickmeier, S. & Prieto, E. (2014). Macroeconomic factor and
microlevel bank behavior. Journal Money Credit Bank. 46(4), 715-
751. http://dx.doi.org/10/1111/jmcb.12123.

Calza, A., Monacelli, T. & Stracca, L. (2013). Housing finance and monetary
policy. Journal of the European Economic Association, 11(1), 101-122.
do0i:10.1111/j01542-4774.2012.01095.x.

Canova, F. (2005). The transmission of US shocks to Latin America. Journal
Applied Econometrics, 20(2), 229-251. doi.org/10.1002/jae.837.
Carvallo, O., Chirinos, A.M. & Pagliacci, C., (2016). Qué determina los
precios del mercado inmobiliario en venezuela? una historia sobrerenta
petrolera y fragilidad financiera. Serie de Documentos de trabajo del
Banco Central de Venezuela 138.doi: https://mpra.ub.uni-

muenchen.de/id/eprint/58711.

Clarida, R. & Gali, J. (1994). Sources of real exchange-rate fluctuations: how
important are nominal shocks. Paper presented at the Carnegie-
Rochester  conference series on Public Policy,41(7),1-56.
doi.org/10.1016/0167-2231(94)00012-3.


http://jemr.khu.ac.ir/article-1-198-fa.html
https://doi.org/10.1016/j.jmoneco.2001.09.006
https://doi.org/10.1162/0033553053327452
https://doi.org/10.1016/S0304-3932(03)00024-2
https://www.federalreserve.gov/newsevents/speech/bernanke20100103a.htm
https://www.federalreserve.gov/newsevents/speech/bernanke20100103a.htm
https://dx.doi.org/10.2139/ssrn.2785221
https://doi.org/10.1002/jae.837
https://doi.org/10.1016/0167-2231(94)00012-3

o | ol,Kea 5 s e low!

Dave, C., Dressler, S.J. & Zhang, L. (2009). The bank lending channel: a
FAVAR analysis, Villanova school of business and economics,
Working Paper No. 4. https://www.jstor.org/stable/42920090

Dempster, A., Laird, M. & Rubin, D. (1977). Maximum likelihood from
incomplete data via the EM algorithm. Journal of the Royal Statistical
Society, 39(1), 1-38.
https://doi.org/10.1111/j.2517-6161.1977.tb01600.x.

Gholizadeh, A.A. & Samadipour, S. (2011). Investigating the relationship
between human capital shock, economic growth and housing prices
using a panel vector autoregressive model. Stable Economy and
Sustainable Development, 2(3), 59-31. [In Persian].
doi: 10.22111/sedj.2021.40368.1131.

Gupta, R., Jurgilas, M., & Kabundi, A. (2009). The effect of monetary policy
on real house price growth in South Africa: A factor-augmented vector
autoregression (FAVAR) approach, Economic Modelling Journal,
27(1),315-323. https://doi.org/10.1016/j.econmod.2009.09.011.

Heidari, H. (2012). Evaluating the impact of monetary shocks on prices and
activity levels in the housing sector using a FAVAR model. Economic
Modeling Research, 2(6), 129-153. [In Persian].
doi:http://jemr.khu.ac.ir/article-1-187-fa.html.

Hemmati, M. & Jalali Naini, S. (2011). Investigating the effect of monetary
shocks on 12 main groups of consumer price index using FAVAR
method. lranian Economic Research, 16(49), 205-239. [In Persian].
doi:990-518-067-639.

Jafari Samimi, A., EImi, Z. & Hadizadeh, A. (2007). Factors affecting the
behavior of the housing price index in Iran. Iranian Economic
Research, 9(32), 31-53. [In Persian]. doi: https://sid.ir/paper/2809/fa

Linzert, T. (2015). Sources of German unemployment: Evidence from a
structural VAR Model/Die hintergriinde deutscher arbeitslosigkeit:
Evidenz von einem  Strukturellen VAR. Jahrbicher flr
Nationalokonomie und Statistik, 224(3), 317-36. doi: 10.1515/jbnst-
2004-0303.

Malherbe, F. (2013). Dynamic macro-prudential regulation: optimal capital
requirements over the business and financial cycles. Journal of Banking
and Finance, 12(3), 139-174. doi: 10.1257/mac.20160140.

Mishkin, F.S. (2007). Housing and the monetary transmission mechanism,
proceedings- economic policy Symposium - Jackson Hole, Federal
Reserve Bank of Kansas City, 359-413. doi:10.3386/w13518.

Parliarou, A. (2021). Non-performing loans and house prices: evidence from
Greece (doctoral dissertation), International Review of Economics &
Finance, 57(5), 26-42. https://doi.org/10.1016/j.iref.2018.02.011.

Reserve Bank of India (2012). Liquidity risk management by banks.

https://doi.org/10.1016/j.fbj.2016.01.001.


https://doi.org/10.1111/j.2517-6161.1977.tb01600.x
https://doi.org/10.22111/sedj.2021.40368.1131
https://doi.org/10.1016/j.econmod.2009.09.011
http://jemr.khu.ac.ir/article-1-187-fa.html
https://www.sciencedirect.com/journal/international-review-of-economics-and-finance
https://www.sciencedirect.com/journal/international-review-of-economics-and-finance
https://doi.org/10.1016/j.iref.2018.02.011

VEOr Olsy | VoY oylad | ¥4 Jls | 01t LBl sla in gl | Y8

Shahbazi, K. & Kalantari, Z. (2012). The effects of monetary and fiscal policy
shocks on housing market variables in Iran: SVAR approach. Economic
Research and Policies, 20(61), 77-104. [In Persian].
doi: http://gjerp.ir/article-1-174-fa.html.

Shumway, R. & Stoffer, D. (1982). An approach to time series smoothing and
forecasting using the EM algorithm. Journal of Time Series Analysis,
3(4): 226-53. doi: 10.1111/j.1467-9892.1982.tb00349.x

Stock, J. & Watson, M. (2005). Implications of Dynamic Factor Models for
VAR  Analysis. Working Paper 11467, June, NBER.
https://ssrn.com/abstract=755703

Stundziene, A., Pilinkiene, V. & Grybauskas, A. (2022). Maintaining the
stability of the housing market in the event of an economic
shock. International Journal of Housing Markets and Analysis, 210(4),
451-498. doi: 10.1108/IJHMA-12-2021-0142.

Taylor, J.B. (2007). Discretion versus policy rules in practice. Carnegie
Rochester Conference_Series on Public Policy, 39(25), 195-214.
https://doi.org/10.1016/0167-2231(93)90009-L.

Yang, Z. & Pan, Y. (2020). Human capital, housing prices, and regional
economic development: Will “vying for talent” through policy
succeed? Cities Journal, 98, 102-577.
https://doi.org/10.1016/j.cities.2019.102577.

OO NI Ol o3lasil slo in sy 4Blpnans Jolo (6513 5 (pund 5555 505 b oK S50 55 S
A ixd

Lﬁc Iranian Journal of Economic Research is licensed under a Creative Commons

Attribution.NonCommercial 4.0 International License.


http://qjerp.ir/article-1-174-fa.html
https://ssrn.com/abstract=755703
https://doi.org/10.1016/0167-2231(93)90009-L

—— Iranian Journal of Economic Research-—————————

Volume 29, Issue 101, Winter 2025, 237-280 ATU
ijer.atu.ac.ir DM PRESS

https://doi.org/10.22054/ijer.2025.80119.1286

Institutional Economics in Environmental Policy
Formulation: The Effects of the Internet, Democratic
Process, and Government Services Delivery on CO:
Emissions: Panel Quantile Model Approach

Associate Professor, Department of
Narges Salehnia* Economics, Ferdowsi University of
Mashhad, Mashhad, Iran

Ph.D. Candidate in Economics,
Najmeh Sourinaseri Department of Economics, Ferdowsi
University of Mashhad, Mashhad, Iran

Ph.D. Candidate in Economics,
Vahid Rezaei Department of Economics, Ferdowsi
University of Mashhad, Mashhad, Iran

Abstract

Environmental pollution is one of the most pressing challenges of our
time, manifesting in various forms that pose significant risks to both
human health and the planet. In this context, the Internet, and
institutional economics indexes like government services, and the
democratic process— as three key pillars of modern society—play a
crucial role in addressing pollution and conserving the environment.
Each of these factors, both directly and indirectly, influences the level
of pollutant emissions and environmental degradation, making it
essential to understand their effects in order to adopt effective solutions.
The advent of the Internet has transformed communication, information
dissemination, and governance structures across the globe. At the same
time, the democratic process is evolving, with a growing emphasis on
transparency, citizen participation, and accountability. Moreover,
government services delivery, now increasingly facilitated by digital
technologies, has undergone significant improvements aimed at
enhancing productivity and providing easier access to government
services. Despite these improvements, the environmental
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consequences—particularly in terms of CO2 emissions—have gained
attention. Therefore, in this study, using the institutional economics
approach, the impact of the Internet, democratic process, and
government service provision on CO2 emissions in 63 countries during
2000 to 2020 is examined through the quantile panel method. The
results showed that increased internet penetration globally had a
positive and significant effect on CO emissions at all quantile levels,
except for the 0.95 level. The index of government services delivery
exhibited a negative relationship with CO2 emissions only at the 0.25
and 0.5 quantile levels. Finally, the democratic process showed no
meaningful relationship with CO2 emissions at any quantile level.

1. Introduction

Today’s world faces a multitude of environmental challenges, including
climate change, water scarcity, air pollution, and biodiversity loss.
Climate change, particularly global warming driven by carbon dioxide
emissions from fossil fuel combustion, is widely recognized as one of
the most significant threats to sustainable development. It not only
causes environmental damage but also imposes substantial economic
and health costs. In this context, transitioning to a low-carbon economy
is essential, and it is of utmost importance to understand the
determinants of carbon emissions. Over the past three decades, the
global spread of information and communication technologies (ICT)
has accelerated dramatically, becoming a key driver of transformation,
growth, and innovation. The Internet, as a flagship outcome of the
scientific and technological revolution, has gradually ushered human
society into the digital age.

Despite these advancements, the role of social structures,
governance frameworks, and the delivery of public services remains
critical in managing environmental issues. Democratic processes,
which  emphasize transparency, citizen participation, and
accountability can help shape informed environmental policies.
Moreover, efficient and digitalized delivery of government services can
reduce environmental footprints by decreasing paper consumption and
unnecessary travel, whereas inefficient systems may exacerbate
pollutant emissions. Consequently, strong political commitments,
combined with stringent environmental regulations and improved
governmental efficiency, are essential to achieving sustainable
development and controlling climate change. In light of these
challenges, the present study aimed to examine the simultaneous effects
of the growth of the Internet, efficiency of government services
delivery, and democratic governance on CO emissions in 63 countries
during the period 2000-2020. The objective was to provide a



Winter 2025 | Issue 101 | Volume 29 | Iranian Journal of Economic Research | 239

comprehensive understanding of the structural differences and
heterogeneous effects of macroeconomic and institutional factors on
pollutant emissions, while offering policy recommendations for
effective environmental regulation.

2. Materials and Methods

To accurately assess the effects of the variables, this study employed a
panel quantile regression model with fixed effects—a sophisticated
econometric tool that allows for the analysis of effects of explanatory
variables across the entire distribution of the dependent variable, in this
case, CO2 emissions. Collected from authentic international sources
(particularly the World Bank), the data included key economic
indicators such as GDP growth, urbanization rates, the proportion of
renewable energy consumption, fossil fuel consumption, and the net
flow of foreign direct investment. Additionally, the analysis relied on
the indices measuring the quality of democratic governance and
government services delivery. While the former is based on criteria
such as freedom of expression and political stability, the latter
encompasses administrative efficiency, regulatory quality, the rule of
law, and corruption control. Before model estimation, the dataset
underwent rigorous statistical testing, including checks for normality,
correlation, and cointegration. Moreover, the variables were
transformed into their natural logarithms to ensure homogeneity and
consistency. One of the advantages of using the panel quantile
regression model is its robustness to outliers and its ability to capture
the differential effects of variables at both the lower and upper quantiles
of CO2 emissions. In other words, the effects of Internet penetration or
the efficiency of government services delivery may differ between
countries with relatively low versus high emission levels. Therefore, the
chosen model proved to be well-suited to identify structural differences
and heterogeneous effects across nations, yielding statistically robust
estimates of the key drivers of pollutant emissions.

3. Results and Discussion

The empirical findings from the panel quantile regression model
revealed that an increase in Internet penetration was associated with a
statistically significant and positive effect on CO2 emissions across
most quantiles. In particular, at the lower quantiles of emissions, the
rise in Internet usage—driven by the energy demands of digital
infrastructure and data centers—Ileads to a marked increase in energy
consumption and, consequently, in carbon dioxide emissions. This
finding aligns closely with previous research, which suggests that while
advancements in ICT improve economic efficiency, they also
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considerably increase energy consumption. In contrast, the index of
government services delivery exhibited a negative relationship with
CO2 emissions in certain quantiles. This implies that improvements in
the efficiency and quality of government services deliver—achieved
through institutional reforms and enhanced transparency—can help
reduce energy consumption and mitigate pollutant emissions. In effect,
policies aimed at streamlining government operations appear to play a
vital role in counteracting the adverse environmental effects associated
with technological expansion.

Moreover, while the democratic governance index tends to reduce
emissions, its effect was not statistically significant. This indicates that
merely having democratic structures, without comprehensive
institutional reforms, may be insufficient to generate meaningful
improvements in environmental quality. Furthermore, control variables
such as GDP growth and urbanization rates were found to have a
positive and significant effect on CO2 emissions across most quantiles.
This finding reinforces the idea that economic growth and concentrated
urban development, when not managed with environmental
considerations, can drive increased energy consumption and higher
levels of greenhouse gas emissions. In contrast, the share of renewable
energy consumption consistently demonstrated a negative effect on
emissions, highlighting the critical importance of transitioning to clean
energy sources to mitigate environmental degradation. As anticipated,
fossil fuel consumption had a strong positive effect on CO, emissions
across all quantiles.

A key finding of the study is the observed heterogeneity in the effects
of economic and institutional variables on CO2 emissions. For instance,
in countries with relatively low emission levels, an increase in Internet
penetration tends to have a more significant negative effect on the
environment, whereas in countries with higher emission levels, this
effect is diminished. These variations highlight the importance of
tailored regional policies, as uniform policy measures may not produce
equally effective outcomes across different contexts.

4. Conclusion

According to the findings, in the digital age, the growing use of the
Internet is a significant driver of increased energy consumption and
higher CO, emissions. Yet, improvements in the quality and efficiency
of government services delivery can effectively counterbalance this
trend by reducing overall emissions. From a policy perspective, the
research suggests that a comprehensive strategy—one that promotes
clean technologies, optimizes energy use within the ICT sector, and
implements institutional reforms to enhance public service delivery—



Winter 2025 | Issue 101 | Volume 29 | Iranian Journal of Economic Research | 241

is essential for achieving substantial reductions in carbon emissions and
fostering sustainable development. The study demonstrated that
countries experiencing rapid growth in Internet penetration should
prioritize investments in renewable energy infrastructure and energy
consumption optimization. Additionally, improving government
performance through increased transparency, accountability, and
stringent environmental regulations can significantly reduce pollutant
emissions. In other words, environmental policies should be crafted to
support  both technological and economic progress while
simultaneously mitigating adverse environmental effects. Moreover,
the research highlights the importance of considering structural
heterogeneity among countries. Uniform policy measures may not be
equally effective across different national contexts, making it essential
to develop region-specific, tailored strategies that account for each
country’s unique economic, institutional, and environmental
conditions. Ultimately, the study offers valuable insights for
policymakers and economic decision-makers, providing a foundation
for the development of long-term strategies aimed at reducing
emissions and building a resilient, green economy.

In sum, the present study suggests that addressing contemporary
environmental challenges requires aligning technological progress with
institutional reforms and improved public service efficiency to achieve
sustainable development and protect the environment. Policymakers are
encouraged to incorporate environmental considerations into their
broader development plans and to leverage green technologies as
essential tools for reducing pollutant emissions. By doing so, a coherent
and integrated approach to economic and environmental policy can be
established, balancing the demands of growth with the imperative of
environmental protection.

Keywords: Internet, Democratic Process, Government Services
Delivery, CO, Panel Quantile
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