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Abstract

Capital flight has become a critical challenge for many countries, directly affecting economic
growth and development. Uncertainty about economic policies often prevents investors from
forming clear expectations, prompting them to seek politically and economically stable
environments. Consequently, political, economic, and financial risks are among the most
influential factors driving capital flight. This study investigates the threshold effects of country
risk on capital flight in Iran during 1984-2022. Using unit root and linearity tests, the Smooth
Transition Regression (STR) model was employed to estimate the relevant relationships. Results
show that composite risk has a positive and significant effect on capital flight in both regimes,
with its impact intensifying once the risk exceeds a threshold. Additionally, the real interest rate
negatively influences capital flight, but significantly only in the second regime. The stock market
index positively affects capital flight, but this effect is significant only in the first regime. These
findings highlight the importance of political, economic, and financial stability in reducing
capital outflows.
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Introduction

Capital is the engine of economic growth and a crucial factor in the development of modern
societies. Developing and underdeveloped countries often face capital shortages, and generating
additional capital requires reducing consumption—a challenging task where consumption levels are
already minimal. Since the late 1980s, liberalization and reduced controls over trade and foreign
investment have encouraged capital inflows from developed countries into emerging markets. At
the same time, limited domestic capital in these countries has often flowed outward, resulting in
capital flight (Pradhan & Hiremath, 2020).

Capital flight refers to the movement of cash and financial assets abroad to avoid risks such as
inflation, currency devaluation, or political instability (Akanbi, 2015; Gunter, 2017). It often signals
early-stage crises and reflects investor uncertainty (Beja, 2007). In Iran, the 20-year vision document
for 2025 emphasizes developing a robust financial system, including a strong capital market, to
retain domestic capital and attract foreign investment. Understanding the causes and mechanisms of
capital flight is therefore critical for achieving these national economic goals.

Methodology

This study follows Hasnul & Masih (2017) and employs the Smooth Transition Regression
(STR) model to examine the threshold effects of country risk on capital flight in Iran from 1984 to
2022. The model incorporates the real interest rate and stock market index as control variables. STR
allows for nonlinear relationships, capturing the differential impacts of country risk across regimes
depending on whether risk levels exceed a specified threshold.

Results and Discussion

The analysis identifies a threshold value of 4 for composite risk. Composite risk exerts a positive
and significant effect on capital flight in both regimes, with its influence intensifying once the
threshold is crossed. Political instability elevates asset risk and reduces the value of monetary and
financial holdings, encouraging capital outflows. Similarly, economic instability diminishes the
attractiveness of domestic investment, increases opportunity costs, and lowers investor confidence,
further amplifying capital flight.

The real interest rate negatively affects capital flight in both regimes but is statistically significant
only in the second regime. When domestic real interest rates fall below foreign rates, domestic assets
become less attractive, prompting investors to move capital abroad. The stock market index
positively influences capital flight but is significant only in the first regime, suggesting that stock
market volatility undermines investor confidence and encourages capital transfer abroad.

Conclusion

The study confirms that composite risk has a positive and significant effect on capital flight, with
the intensity rising when risk surpasses its threshold. High political and economic uncertainty
discourages domestic investment and long-term planning, prompting capital outflows. To mitigate
capital flight, governments should implement sound monetary and fiscal policies, enhance the
business environment, and create economic stability. Measures may include reducing administrative
barriers, simplifying regulations, providing incentives for domestic and foreign investment,
strengthening democratic institutions, increasing transparency, and promoting political stability.
Additionally, improving international relations, trade, and legal frameworks can further stabilize the
political and economic environment, attracting and retaining investment.
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1. Residual Approach
2. Erbe & World Bank (1985)



‘o ) 2 delopes )5 g (09805 Sy (Silea] 3] | Oy 50 g (29,8 lindd
N N NN,

ol el Gl 5 oyl 5 o gbacanlow 51 256 Sllugd) VWAL BATY: sla Lo pos 0,90
50 dglo s )18 i BB al8l a5 a5l 51 ¢ 5 (g5luplesy 5 solazdl huss slacaslas 121 L oyg0
B Ik pu Cd> Baal ax STl 79,5 5 99,9 Jutend . CBls ol o2y VYYY LYY glo Lo
G5 1) ol Sllug le w18 wm sl Jlo j0 0l Glo pu 5,5 (ial38l el DaeolisS jo Ll g
5 ol sl Lol w095 al 5o el Al pus z,3 2, il sameplis S Wi, Ll S
Jlo @ bge aslo s )13 e cyiaS e Joll laiils ayle o 5,3 Sllogs o oot s (gl
el 009 VYYE

Sllag 2al38 L oy98 ol el (5L o a3l 5 b 20 2a) VE+ ) BAYAY slalos pows 0,90
4 a3 @yl @ diloy S8 AT Jlo )3 09 olyen hollirn slags 25 wals ik )l £
S s golazdl Sllugs s slaJlo s .ol 5151 2306 sla Sliobolls o by 20 9y 55 socmsyLas
b2 g olud aiile golatl é Jalse w050 cnl o ol ial3dl 495 LB sb 4 |y by 84 &5
095 Gl 50 wloyw )18 (o920 Wg) (S Hobay wlaidls diloyu oy Al o (cotr B 5 (ouln
ol ol slazsl y solamdl sla SLS o g s o0 gite 5 saumslis

Teréisvirta, ) Do JES! Gygum )5y Joo 05 oo ool ailiw! yauw 555,509, 51 (V) dolas 5,91 5 sy
139500 T pa 25 D)peds (sagee g5 ) olie S lyiear (1994

Y, =7'2, +0'7, + F(S,,7,C) +, ")

() Wloads @568 ol Guilly 5 yhe el b Jiies 5 OLuSG 5k 4y lallas 595 0 (28 el jo oS
() doles) oles 5 ((F) doles) S slap b 4 olgs oo 1, F(S;,7,€) Jlinl b (U, ~iid(0,0%)

2,5 zpal p) g0

1 1
e a0 2 o
F(5,7,€)=[ 1—exp(-7(s, —¢))*] ®)

saxpoplis p el jo a8 W =(1, Y00 Yip) aSesysbar 2 = (WL X/) of) dolee olul
X=Xy Xopreo e X)) Oeizea 095 Guend Wil a5 ol dialy oo gons 55531 g gloaddy olass
S ailion plow (AZLE 5 (a3l 050 5 Sy Jolis anlllas (l ;5 a5 ol Jis priiie K 00 S 50
a medy Sl JBSl ce a8 cel cal Oloy Jsb 0 ¥ et Sl a5 95800 (258 5 el Jlail ok
oo olid g 4 o el Joo b sl JWE! yiiie (oo ailiwl € rizman a0 LaS 1, 00 @23,
(S > €l ailewl v 5l 1185 JWESH e 51 sy S oo s (ailiw] ygww,5) TR Jow 4 STR
5, <€) aily ailin] a5l S gS il i 1 S50 B, 51 F=1) 59l ) b iy Jiil o ol
Joe @ STR laJoe oo & ol bl doo b el pogdle (F=0) 552 salss a0 b nly JUsl &b o
g oo o (s



YA-) Glio AF-F ol & oless opylo Jlo | (o0laidl ol g locuoluw dolilas V&

yeiie RG] G g aalllas 0550 (gloite (o (asu all) 0925 eni L STR Jat 0515 0l 3
51 eolanl b oo sl STR Jaw 091 1 o als o 09 oo Eo s oozl 10 w25y S Sl g JLas
Slr ra Gooseil (il dlse g0l pleices s Sl g, g Ggedly Hig ysS
o b b bt g S, abuly 0925 Gl lp gbioe el sdaliinsy s jlel L)
Bsonli 9Susy oobol 2 F(81,7,0) Jul b poms aiye sk o ol loj (s sl
3o Olsse |y (1) g )T dloles ol by 0055 g0 arslons Y=0 alail )0 ¥yl o2 5 ' (V23A)
225 (o953l 2
Y, =7'2,+0'2yF (5,7 =0,6)+0'2y°F (5,7 =0,6)+0'2,°F (5,7 =0,C) +U, *)
5 St JUl yesie aSol a4 an (JUl 26 poe 4 Jol a0 Dliie (g5luosle b 5 Y0 ladke (5,151 L
Om S St JUSH pie 51098 o0 aziS py (oS Slagsew S5 i b dgh oS Zi glasie (o
De daleS 15 O gods (F) aolre odlbools dsuns o1 Do 0XliS Zy sl puxio
Vo =B Z +BLs + B ISt + BZs] +V, )
(7)) dolrs oodooles ddeus wgis odileS Zi slo psio (o 5o St Jl ate 51.2, =(1,Z)) e jo &S
1392 Wale> 5 &)g0d
Y, =Bz + Bl Ts + PizSt+ BiLS +Vy )
So7y (Fn hlie 4058 pln )0 (rds g atly Gl it ( alaly oS p (e o b
ls il 5 calrd el ©igons Glioe |y da it (o oS i aba
Hyu b =p5=p5=0 )
Joe S5 a8 ol o3 olST ol Jas 1é by ysiie o abasl ) ST .Gl Foao e sl)ls 398 cyg05] o)Ll
Gl 25 O ygots yho sloard B b colpd gl d icalio Jow Ol (6l 0gd QL] cnlio (oS 8

wied Foayser lylo o yges! ol 51 S slao, Ll Dgd g0

Hl:ﬂ1:0|ﬂ2:ﬁ3=0 )
Hz:ﬂ220|ﬂ3=0 o
H,:5,=0 Q)9

Joe a5 am o lis Hy s ,8 o) 0gi 0 00ls (Las F3 g F2 Fi b cud 5 a4 398 slogyae;l sloo,bel

L Wl o o] 51 (o aS el (ESTR) oles STR L (LSTR2) 33, yuusS 90 b St STR L aige
aige Joe LSTR2 a5 conl cme ol (yg05] 0l yho ans,8 0, 098 Sl H i€ =C, aus 3 o405l
(LSTRI) 35y i 53 L LSTR digy Joo 45 ams oo Lis Ha o Hy sloars 8 5, %0 B,k 5l .can
Ot Ghls a5 095 o SRl (g yenie wilide slaan 35 (e 5l celis Jlal erie Sy Sl L e

oobol pr oas bl a8 Joe e o Ll L a8yl .ol 398 slacyge)] o lel (sl (5 o sine law

1. Terasvirta (1984)



Wy Ol g )18 1 (555 Sy SMliol 1 a0 | )0 g (29518 (ylindd
_—

Joe el slaggesl a5 ol o3V oz e Jae (5l 51 e 0gdise 25500 N pgmdly — g pi 555l
o5o3) 5 Teaile B oz alal; 55 (903] (ol T Sinonogs (5051 I luanl byl (55l Jolis
b e Joao oUls (25l sl Jse cnl sl edalcssas slanilony (59, 5 cilise o, 508 sl by ol
ools ailoals LI (V) Jaaz jo (idgh b piie 090 plowl o st (o oz 8 adaly o L8 ) 5l (6l

sl oo VENAYPY loj ojly jo aiVle &)j50; 5

O3 (S ke (Ayxe Y Jos>

831> & aslg goe v slos R £
S Sl sloods ol oxd dpuline | Y o Aoy 3 CF s
58 Sy (ol sLoial, Veoms S o Say a3l CR Jte
55 o Sl elaodls bl s 00 dplxe Sl s s 0y £ R s
S5 o S by 3dee RIS I it

Gabod slaaidly sxie

g3 sbast .f

iwog soT J—F

5 (0eSla) S350 Gal)S 3l alblons lsieas ooyl ool oyt shpogs Jlal Gymo (1) Jpor
Jlo ¥R el 1y o eiie S Sy slaools oxeigs sloTies (e 5 aaeaS loms Slsl) (60t eads
oo 8o 5 VY e i3Sl SV/E 5uSile chls oS e Sy i o Jlie (gl s o oyl
Osekes MVOYFIYE Jlaie 3510 Yo fyankes VW VB 0 Silis 15 505 dylopus |3 peicio ool TE/-F
ailos VS Osekes FYV VA e JBlas 5 Yo

B yuiie o g )Loi ¥ Jgas
Olaalie s | SowiS | For | Shredloul | Jlas | e | dle | oebe | by
Y4 \7ARAY <[-5) YEYO-/ Y =EYVNA | AVOYY/YE | AVAY/YD | VYL NF/E CF
Y4 YIvY -\/¥ WY Y¥/¥ vY/-¥ £EIY falAi CR
Y4 YIYY —[55 WY ERIA A -\/& -0/ R
Y4 WY Y/¥ Yy-a0-4 VY Voo BYVLA | DOVIN/E | MAR-E/N SI

o sl e

1. Newton-Raphson method

2. Heterogeneity of Variance

3. Autocorrelation

4. No Remaining Nonlinearity Test
5. Parameter Constancy Test
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1. Unit root test

2. augmented Dickey—Fuller test
3 Structural Break

4. Zivot- Andrews
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Abstract

The present study aims to design an early warning model to investigate the effect of OPEC
summit announcements on the formation of bubbles in the Iranian stock market. To identify
bubbles between April 2012 and February 2023, the Generalized Supremum Augmented Dickey-
Fuller (GSADF) test was applied. After detecting bubble periods, a predictive model was
developed using probit regression. The results indicate that the early warning model achieves
94% accuracy in predicting bubble periods in the Iranian stock market. Moreover, OPEC
summit announcements to reduce (maintain) production levels are associated with a lower
(higher) probability of bubble formation. Announcements to maintain production levels create
optimistic expectations that raise the future expected value of stocks beyond what fundamental
economic factors suggest, thereby increasing the likelihood of a price bubble. Overall, the
findings confirm that the Iranian stock market is significantly influenced by OPEC summit
announcements.
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Introduction

Over the past two decades, economic crises, fluctuations in growth, political conflicts, regional
disputes, labor strikes, supply and demand uncertainty, stock market activity, and OPEC policies
have driven sharp changes in oil prices. OPEC members hold meetings periodically to set production
goals and policies. These meetings—and the news, agreements, and statements surrounding them—
shape oil prices through speculation. OPEC members account for 40% of global crude oil
production, and their exports represent about 60% of internationally traded oil.

The effect of OPEC’s decisions to increase, decrease, or maintain production levels on oil prices
remains debated among policymakers, regulators, and academics. Some argue the effect is weak or
declining, particularly as non-OPEC producers gain market share. Others contend the effect is
strong, since OPEC’s production adjustments push prices away from competitive levels. For
example, Wang et al. (2008) found no significant daily impact of OPEC meeting announcements on
oil markets but did observe weekly effects.

Iran, with 10.6% of global oil reserves, is OPEC’s second-largest crude oil producer. Its economy
heavily depends on crude exports, making it highly sensitive to global oil shocks (Shakeri et al.,
2016). At the same time, decades of economic and political sanctions—such as UN restrictions that
cut Iran’s oil exports by 63% between 2011 and 2013 (Karimpour et al., 2020)—have amplified the
importance of OPEC’s production announcements. Accordingly, this study seeks to: (1) examine
the effect of OPEC summit announcements on bubble formation in the Iranian stock market, and (2)
design an early warning system using a probit regression model. To the best of the authors’
knowledge, this area has not been previously studied.

Methodology
To identify bubble periods, the GSADF unit root test was applied to the monthly time series of

the Iranian stock market’s price-to-earnings (P/E) ratio from April 2012 to February 2023. To
achieve the research objectives, three probit regressions were estimated:

e Model 1: included only economic variables.

e Model 2: added a dummy variable for OPEC production reduction announcements.

e Model 3: added a dummy variable for OPEC production maintenance announcements.
It should be noted that, within the study period, OPEC announced a production increase only once;
therefore, this variable could not be included in the probit regressions.

Results and Discussion

The results show that, when viewed seasonally, the sample contains 37 normal seasons and 7
bubble seasons, confirming the existence of bubble periods in the Iranian stock market. These
findings are consistent with those of Nowrozi et al. (2021) and Qolizadeh et al. (2020). At the 95%
confidence level, OPEC summit announcements to reduce production are associated with a
decreased probability of bubble formation, while announcements to maintain production are linked
to an increased probability of bubbles in the subsequent period.

Conclusion

The study concludes that OPEC announcements shape market expectations, altering either the
subjective discount rate applied to future cash flows or the value of expected future cash flows
themselves. In particular, announcements to maintain production encourage expectations of
favorable oil market conditions for exporters, creating a positive outlook for oil exports. Anticipating
an improved economy and higher national income, investors raise stock valuations beyond what
fundamentals justify, thereby increasing the probability of bubble formation. Additionally, the
proposed early warning model demonstrates 94% accuracy in predicting bubble periods in the
Iranian stock market
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1. HEGY Seasonal Unit Root Test (Hylleberg, Engle, Granger & Yoo (1990)).
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Abstract
The shadow economy arises as a response to high levels of government regulation and

unfavorable economic conditions, which encourage individuals to engage in informal or illegal
activities. The tourism sector, with its potential for foreign exchange earnings, job creation, and
wealth generation, is a key driver of economic growth and can play a leading role in reducing
poverty, particularly in developing economies. This study examines the effects of the
International Tourism Index on the shadow economy in 13 MENA countries and 18 G20
countries between 2007 and 2021. Estimates were conducted using panel data methods in Stata
17. The results indicate that, first, the development of the tourism industry in MENA countries
significantly reduces shadow economy activities, while no significant effect is observed for G20
countries. In addition, the cross-sectional effects show that tourism has a notable influence on
the shadow economy in most MENA countries, whereas in G20 countries, significant effects are
limited to only five cases.
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Introduction

A share of economic activity in many countries belongs to the shadow or informal economy,
defined as unregistered market-based activities. Such activities often involve tax evasion, avoidance
of business regulations, and the circumvention of social payments. In some cases, however, the
shadow economy includes legal and productive activities that would contribute to GDP if properly
registered.

In recent decades, the rapid growth of global tourism has attracted increasing attention from
researchers in tourism economics. According to the United Nations World Tourism Organization,
1.4 billion tourists traveled internationally in 2024, surpassing pre-pandemic levels. Tourism exports
reached $1.9 trillion that year, with international tourism revenues growing by 3% compared to 2023
and 4% compared to 2019 (adjusted for inflation and exchange rates). These figures underscore the
relative importance of tourism to the global economy.

Tourism contributes to economic growth through multiple channels: foreign exchange earnings,
international investment, tax revenues, and employment. It also plays a significant role in poverty
reduction, particularly in developing countries. However, the relationship between tourism and the
shadow economy is complex. Many tourism-related jobs—especially in accommodation,
restaurants, and related services—are based on self-employment or family businesses, which often
operate informally. This link highlights the need to explore the interaction between tourism
development and the shadow economy.

Although numerous studies examine the shadow economy, few have analyzed tourism’s role in
this context. To the best of our knowledge, no prior research has specifically evaluated the effects
of international tourism on the shadow economy. This study addresses that gap by investigating 13
MENA countries and 18 G20 countries during the period 2007-2021, using panel data methods in
Stata 17.

Methodology

The impact of tourism on the shadow economy was analyzed for MENA and G20 countries over
the period 2007-2021, using panel data techniques in Stata 17. The model builds on the frameworks
of Nguyen et al. (2023) and Schneider (2022):

SEy = o + .Bj Xit + 51Tth + &t (1)

SEy = Bo + B1Tuy + B2Guye + PsFdiy + BaUry+PBsTrie + 61 Pcic+ pe + & (2)
where i and t refer to country ii in year tt.

The dependent variable, SE, represents the shadow economy, with data obtained from Schneider
(2022). While the measurability of the shadow economy is debated, Schneider’s estimates are widely
recognized in the literature. The explanatory vector X includes per capita income, unemployment
rate, urbanization, trade openness, and foreign direct investment (FDI). Tourism development is
measured by the number of international arrivals (in millions). All variables were sourced from the
World Bank, ensuring consistency across countries and reducing the risk of computational errors.

Results and Discussion

The estimation results show that the development of tourism significantly reduces shadow
economy activities in MENA countries, while no meaningful effect is observed in G20 countries. In
the short term, tourism exerts a strong influence on the shadow economy in most MENA countries,
but within the G20, only five countries demonstrate significant effects.
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Conclusion

Tourism has emerged as one of the sectors with the strongest impact on economic activity,
contributing to job creation, exports, and overall prosperity. At the same time, the shadow economy
remains a critical issue in economic policy debates. This study analyzed the role of tourism in
shaping shadow economy dynamics in MENA and G20 countries between 2007 and 2021.

The results suggest that tourism reduces the shadow economy in MENA countries, whereas no
significant effects are observed in the G20. The unemployment rate is positively associated with the
shadow economy in both groups, with a stronger effect in MENA. FDI is negatively associated with
the shadow economy in both groups, but with greater impact in MENA. Trade openness and per
capita income also have negative effects on the shadow economy, with income showing stronger
effects in G20 countries. Urbanization was not found to be significant in either group.

Country-level estimates show that in MENA, only Lebanon had a positive and significant
tourism-shadow economy relationship, while Qatar showed no effect. In the remaining countries,
the relationship was negative, with Iran showing the largest impact (-3.86). In the G20 sample,
significant tourism effects were found in Argentina, Australia, Germany, Japan, and Mexico, with
only Germany showing a negative coefficient (-0.41).

These findings suggest that tourism development, particularly in MENA countries, can be an
effective policy tool for reducing informal economic activities. Policymakers are encouraged to
expand tourism infrastructure, formalize activities through tax incentives and banking support, and
promote digital oversight to curb cash-based transactions. Furthermore, given the negative impact
of FDI and trade openness on the shadow economy, governments should prioritize international
integration and economic liberalization, which can raise per capita income and further reduce
informal activity.
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Abstract

This study investigates the effect of differences in the volume and composition of final demand
on interregional employment disparities across 31 provinces of Iran, using regional input-
output data tables. First, regional data tables for the provinces were constructed, after which
the impact of differences in both the volume and composition of final demand relative to the
national average was analyzed. The results show that differences in the volume of final demand
had a positive effect in 8 provinces and a negative effect in 23 provinces. Differences in the
composition of final demand had a positive effect in 19 provinces and a negative effect in 12
provinces. This factor increased employment in Tehran by 3,594,585 people, Khuzestan by
1,526,511 people, and Fars by 847,912 people relative to the national average. The most
positive effects of differences in final demand composition were observed in North Khorasan,
Lorestan, and South Khorasan, where employment exceeded the national average.
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Introduction

Employment and unemployment rates vary considerably across lranian provinces. Some
provinces record higher employment than the national average, while others fall below it. Notably,
unemployment tends to be higher in border provinces. In 2023 (1402 in the Iranian calendar), Zanjan
had the highest employment rate at 47.2%, while Kohgiluyeh and Boyer Ahmad had the lowest at
30% (Statistics Center of Iran, 1402).

Such inter-regional disparities contribute to unbalanced development and create social
challenges, including unequal job opportunities, income inequality, uneven industrial specialization,
and unequal access to resources. Employment inequalities significantly shape a country’s economic
trajectory.

Consequently, employment generation and unemployment reduction are central to
policymakers’ agendas. To design effective strategies, it is essential to identify and analyze the
factors that drive employment. Understanding these drivers enables better planning for economic
growth and balanced regional development.

According to economic theory, multiple factors influence regional employment. Their diversity
across regions explains inter-regional employment differences. For example, Shakri (2015) found
that both the volume and composition of demand affect employment. Since demand composition
varies across provinces, it can significantly impact employment disparities.

This study therefore investigates how differences in the volume and composition of final demand
contribute to employment disparities between 31 provinces and the national average. Specifically,
the study addresses two questions:

(a) To what extent are inter-regional employment differences explained by variations in the
volume of final demand?

(b) To what extent are they explained by differences in the composition of final demand?

To answer these questions, Spatial Structural Decomposition Analysis (SSDA) was applied
using input—output data. This research contributes to the literature as the first study in Iran to
examine how variations in both the volume and composition of final demand affect inter-regional
employment differences.

Methodology

The analytical framework follows Long et al. (2022) and was applied to data from 31 provinces.
Using the AFLQ method, regional input—output tables were constructed based on 2016 data (the
most recent available). A national average table was then generated from these provincial tables.
Finally, employment differences between provinces and the national average were decomposed into
two components: differences in volume of final demand and differences in its composition.

Results and Discussion
Employment differences across provinces can be attributed to two key factors: the volume and
composition of final demand.
e Volume of final demand:
The largest positive effects were observed in Tehran, Khuzestan, and Fars, where
employment exceeded the national average by 3,594,585, 1,526,511, and 847,912
individuals, respectively. These results reflect the higher demand volume in these
provinces, supported by larger investment and export activity. In contrast, the largest
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negative effects were found in North Khorasan (-800,420 individuals), South Khorasan (-
726,998 individuals), and Kurdistan (-771,547 individuals).
e  Composition of final demand:

The greatest positive effects were observed in North Khorasan (+121,503), Lorestan
(+121,454), and South Khorasan (+100,978). These provinces benefited from sectoral
demand structures that generated more employment relative to the national average.
Conversely, Khuzestan, Alborz, and Isfahan experienced the largest negative effects, with
employment levels 653,945, 519,669, and 181,293 below the national average,
respectively.

Conclusion

This study finds that differences in the volume of final demand were positive in 8 provinces and
negative in 23, reflecting unequal distribution of investment and export-oriented demand. For
policymakers aiming to boost regional employment, targeted investment in high-demand sectors can
yield significant gains.

Differences in final demand composition were negative in 12 provinces. Strengthening
production in priority sectors where provincial shares fall below the national average could enhance
employment. Regional policymakers should therefore design strategies to channel investment
toward sectors with the highest employment potential, based on local demand structures.

Overall, final demand exceeded the regional average in only 19 provinces, highlighting
substantial inequality and concentration in just 9 provinces. To achieve more balanced regional
development, policymakers should prioritize demand equalization strategies, including increasing
government spending in provinces with weaker final demand.
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Abstract

This study examines the efficiency of Iran’s foreign trade with MENA countries using a gravity
model within a stochastic frontier framework over the period 2010-2022. The findings indicate
that Iran tends to trade more with wealthier and larger economies, particularly Irag, Kuwait,
Syria, and the United Arab Emirates. In contrast, geographical distance negatively affects trade
flows, as longer distances increase transportation costs and logistical constraints. Gulf
countries, including Kuwait, the UAE, and Oman, maintain higher trade volumes with Iran,
demonstrating that proximity facilitates both transportation and stronger economic linkages.
Iran also exhibits higher trade efficiency with neighboring countries sharing land borders,
whereas it has been less successful in leveraging maritime access to expand trade with other
MENA partners. The results further highlight that domestic inefficiencies dominate Iran’s trade
performance: approximately 96.5% of variations in trade efficiency are attributed to internal
mismanagement, while only 3.5% are explained by random shocks. These findings suggest that
improving domestic trade management and strategic regional partnerships are key to enhancing
Iran’s trade performance in the MENA region.
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Introduction

Economic size and geographical distance are two critical factors influencing the volume and
efficiency of international trade. According to gravity models, trade volumes increase with the
economic size of trading partners (GDP) and decrease with greater distance. Despite Iran’s rich
resources and strategic geopolitical location, it accounts for only 2.3% of total trade in the MENA
region, highlighting a substantial gap between potential and actual performance.

Analyzing Iran’s trade with MENA countries is of strategic importance for several reasons. First,
geographic proximity and cultural similarities make the region a natural market for Iranian goods.
Second, evolving international relations underscore the need to focus on regional markets. Third,
improving trade efficiency can drive economic growth and job creation domestically. Identifying
barriers and proposing solutions to enhance trade performance with MENA countries is therefore
essential.

This study employs a trade efficiency gravity model combined with stochastic frontier analysis
to measure Iran’s trade performance relative to its potential and to identify key factors influencing
trade flows. The analysis provides a scientific basis for trade policy and strategies aimed at
increasing Iran’s share of regional trade under current international conditions.

Methodology

The research uses panel data covering trade flows between Iran and 20 MENA countries from
2010 to 2022, including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE, Algeria, Djibouti,
Egypt, Iraqg, Jordan, Lebanon, Libya, Malta, Morocco, Yemen, Syria, Tunisia, and Palestine.

A stochastic frontier gravity model is employed to evaluate trade efficiency, distinguishing
between potential and actual trade performance. The model incorporates standard gravity
variables—economic size (GDP) and geographical distance—as well as dummy variables for Gulf
countries, land borders, and maritime access. Formally, the model is expressed as:

InTF;; = By + B1InGDP; + B, Persian Gulf dummy; + B lnDISTl-Z]-
+ B4Borders_dummy; + Bs;Land_dummy; + v;, — u;

M

Table 1. Variables and sources of research data

Symbol Variable Variable Measurement Source
[nBTF;; Trade flows Total V,?/:Ee,\&f‘ Icr(ii:niszsorts to United Nations
InGDP; %;gzzgciggsg)c GDP per capita World Bank
. : Gulf Countries 1 if the country is part of the
Persian Gulf_dummy; Dummy Variable Gulf countries, otherwise 0
Square of the geographical
lnDISTj- Squared Distance distance between Tehran and CEPII
the partner country's capital
Borders dummy: Border Dummy 1 if there is a common land or
- Yi Variable sea border, otherwise 0
Flanders
Land dummy; Sea Access 1 if the country has access to Marine
- Yi Dummy Variable sea routes, otherwise 0 Institute
(2023)
Bo Latitude of Origin Latitude of origin
Residual
Vip — Ui Component Unobserved factors
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Results and Discussion

The gravity model results reveal that GDP has a positive and significant impact on trade flows
(coefficient = 0.797), confirming that wealthier economies engage more actively with Iran.
Geographical distance negatively affects trade (coefficient = -0.338), reflecting increased transport
costs and logistical barriers. Gulf countries exhibit higher trade volumes with Iran (coefficient =
1.746), highlighting the benefits of proximity in fostering economic ties.

Stochastic frontier results indicate a 62 value of 54.088 and a y of 0.965, showing that 96.5% of
variations in trade efficiency are due to internal inefficiencies rather than random shocks. Significant
internal inefficiencies are reflected in the ¢_u? of 58.228, while random errors (c_v?) account for
only 1.86.

Over 2010-2022, Iran’s trade efficiency with specific MENA countries has declined
substantially. For example, efficiency with Algeria fell from 0.987 to 0.045, and with Egypt from
0.192 to 0.042. Trade with Saudi Arabia dropped to zero, while Lebanon and Oman experienced
gradual declines. These trends indicate persistent managerial and logistical challenges in Iran’s
foreign trade operations.

Conclusion

The analysis confirms that Iran trades more with wealthier countries and those geographically
closer, particularly Gulf nations. Distance and inefficient management reduce trade efficiency, while
land-border proximity facilitates trade. Iran’s lower efficiency in utilizing maritime access
highlights the need to address logistical and administrative constraints. Enhancing domestic trade
management, fostering strategic partnerships, and improving regional transit agreements are
essential to fully realizing Iran’s trade potential in the MENA region.
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Abstract

The monetary base, as a key instrument of monetary policy, plays a central role in regulating
liquidity and controlling inflation. Its main components—currency in circulation and
commercial banks’ reserves with the central bank—directly influence liquidity, thereby shaping
the overall price level and economic stability. Inflation, defined as a sustained and general
increase in prices, is strongly dependent on the effective management of the monetary base.
Well-designed policies in this area are therefore essential for maintaining economic balance.
This study investigates the short- and long-term effects of the components of the monetary base
on inflation in Iran from 1991 to 2023, using the Autoregressive Distributed Lag (ARDL) model.
The findings show that in the short term, currency in circulation significantly reduces inflation,
while banks’ reserves at the central bank and GDP have no significant impact. In the long term,
both currency in circulation and bank reserves exert significant negative effects on inflation,
whereas GDP shifts from being insignificant to exerting a significant positive effect. These
results underscore the importance of sound monetary base management and sustainable
economic growth in controlling inflation and ensuring macroeconomic stability.
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Introduction

Money and monetary policy are fundamental pillars of macroeconomic analysis. By managing
the monetary base and overall liquidity, monetary policy plays a crucial role in achieving objectives
such as price stability, economic growth, and reduced unemployment (Mishkin, 2019). The
monetary base, which consists of currency in circulation and commercial banks’ reserves held at the
central bank, is a primary channel through which monetary policy affects the broader economy
(Goodhart, 1989).

This study focuses on the disaggregated effects of these components on inflation in Iran. Previous
research has shown that an increase in currency in circulation expands liquidity, stimulates aggregate
demand, and can lead to higher inflation. Conversely, bank reserves can act as a stabilizing
mechanism, helping to curb inflationary pressures (Sobhani et al., 2019).

To explore these relationships, the Autoregressive Distributed Lag (ARDL) model is employed.
The ARDL framework allows simultaneous estimation of short- and long-term dynamics and is
suitable for data with variables integrated at different orders. Its flexibility in lag selection and ability
to avoid autocorrelation make it a widely used tool in econometric analysis.

Understanding how currency in circulation, bank reserves, and GDP interact with inflation
provides valuable guidance for policymakers, particularly in managing liquidity and addressing
inflationary fluctuations. A precise understanding of these dynamics facilitates informed decision-
making aimed at achieving sustainable economic growth and price stability.

Methodology

This study examines the impact of Iran’s monetary base components—currency in circulation,
commercial banks’ reserves at the central bank, and GDP—on inflation from 1991 to 2023. The
ARDL model, introduced by Pesaran and Shin (1999), is used due to its ability to capture both short-
and long-term relationships and handle variables with mixed stationarity.

The analysis is descriptive and retrospective, relying on historical data and correlation analysis
to explore interactions among the variables. The ARDL framework also allows the derivation of an
Error Correction Model (ECM), which explains how short-term deviations adjust toward long-term
equilibrium. Dynamic lagged variables improve coefficient estimation accuracy, a critical feature
for modeling economic behavior over time.

Yt = O(Xt + bXt—l + CYt—l + ut (1)
Pesaran and colleagues (2001) demonstrated that in Autoregressive Distributed Lag (ARDL)
models, if the lag structure is properly specified and the cointegration vector is estimated using the
least squares method, the resulting estimators exhibit a normal distribution and possess lower bias

and higher efficiency, particularly in small samples. This characteristic enhances the reliability of
ARDL-based results in econometric analyses involving limited data.

K
A(L.P)Y, = Z Bi (L.qX; + wwy + u
i1 )
A(L.P)=1- L —a,l? — - — apL?
Bi(L.a)) = Bio + BirLZ + -+ + BigL” i=123..k
In the present research model, a first-order lag operator (L) is used to introduce time lags into
the variables. The vector (W) is defined as an 1S vector and includes deterministic variables such
as the intercept, dummy variables, time trend, and exogenous variables with fixed lags. The symbol
() represents the dependent variable, while the vector (X:) denotes the explanatory variables. The
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number of explanatory variables is indicated by (K), the optimal lag length for each explanatory
variable by (Q), and the optimal lag length for the dependent variable by (P). The general form of

the model, inspired by the study of Ahmadi (2019), is designed to examine the effects of monetary
policy on inflation. Its structure allows for a more precise analysis of inflation dynamics.

INF = f(GDP, CIC, CBR) 3)

In this model, the logarithm of consumer goods and services (inflation), GDP (Gross Domestic
Product), LogCIC (currency in circulation), and CBR (commercial banks' reserves with the central
bank) are included. During the estimation process, data for the variables "currency in circulation™
and "commercial banks' reserves with the central bank" were collected from the time series database,
inflation data were obtained from the [official statistics portal of the Central Bank of the Islamic
Republic of Iran], and GDP data were sourced from the [World Bank]. The results of this research
are applied in nature and can be used in regional analyses and economic policymaking.

LogINF = 3, + B;INF,_; + B,Log CIC; + B3 GDP; + B, CBR; + ¢, 4
ALogINFt = ag + pqLogINF,_; + p,LogCIC,_; + p3CBR_; + n4GDP_;
s a b
+ Z }\i ALOgINFt_i + Z T ALOgCICt_i + Z Pi ACBRt_i
i=1 i=1 i=1 ®)

Z
+Zpi AGDP, ; + &
i=1
K1 = Hz = Uz = Uy
Hoipy = py = p3 =g =0 (6)
H, #0

Results and Discussion

Stationarity tests using the Augmented Dickey-Fuller method indicate that the logarithms of
inflation and currency in circulation are stationary, while bank reserves and GDP achieve stationarity
after first differencing. Bounds testing confirms a cointegrating relationship among the variables (F-
statistic = 14.02), indicating a stable long-term equilibrium between inflation and the monetary base
components. The Schwarz-Bayesian Criterion identifies one lag as optimal, balancing precision and
degrees of freedom.

Short-term results show that the second lag of inflation significantly reduces current inflation,
while the first lag is insignificant. Bank reserves in the third lag exert a significant negative effect,
highlighting their role in controlling inflation. Currency in circulation exhibits dynamic effects: a
positive impact in the current period, negative in the first two lags, and positive again in the third
lag. GDP has a significant positive effect in the current and second lags, but is insignificant in the
third.

Long-term results reveal that both currency in circulation and bank reserves have significant
negative effects on inflation, emphasizing the importance of proper monetary base management.
GDP exerts a significant positive effect, reflecting the inflationary pressure of economic growth.
The ECM coefficient of -0.99 indicates rapid adjustment toward long-term equilibrium, with
approximately 99% of deviations corrected each period.

Diagnostic tests confirm model reliability: residuals are normally distributed, free from
autocorrelation and heteroskedasticity, and the model shows no specification errors (RESET test) or
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structural breaks (CUSUM and CUSUMSQ). These results indicate that the ARDL model
effectively captures both short- and long-term inflation dynamics in Iran.

Conclusion

GDP on inflation in Iran from 1991 to 2023 using the ARDL model. Short-term analysis shows
that currency in circulation significantly reduces inflation, while other variables are not statistically
significant. In the long term, both currency in circulation and bank reserves exert negative effects
on inflation, whereas GDP has a positive impact, reflecting growth-driven price pressures.

The ECM coefficient of -0.99 indicates rapid convergence to long-term equilibrium. Diagnostic
tests and coefficient stability checks confirm the model’s validity and robustness. The findings
suggest that effective liquidity management, optimization of bank reserves, inflation targeting, and
regulation of economic growth are essential tools for ensuring macroeconomic stability.
Policymakers can use these insights to design flexible, data-driven strategies to control inflation and
support sustainable economic development.
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