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Introduction

Despite the increasing debate around the role of alternative renewable sources of
energy such as solar and nuclear power, oil still has a central role for a vast portion
of the world’s countries. Therefore, oil price is one of the key prices in the
international economy, and its effects and mechanisms on macroeconomic
variables has been an important topic of economic research. In oil-exporting
countries, oil price fluctuations have implications for all macroeconomic and
prudential policies but due to the government ownership of natural resources,
fiscal policy is especially important and can be a main mechanism for transferring
these fluctuations to the economy. In this regard, this study aims to analyze the
complex relationships and dynamic co-movements between international oil price
movements and macroeconomic variables, emphasizing the role of fiscal policy
in a time-frequency approach in the years 1978-2020. For this purpose, we
implement two novel wavelet analysis techniques, namely, multiple wavelet
coherence (MWC) and partial wavelet coherence (PWC), which are used to
explore the real relationship between variables. The use of the wavelet tool is
superior to traditional tools because it allows the analyst to determine how the
series interact at different frequencies and how they evolve over time. To the best
of our knowledge, the current is the first paper to implement the wavelet
framework to analyze the effects of oil price dynamics on macroeconomic
variables in Iran. Therefore, this study makes a modest contribution to the
empirical literature by unveiling the main transmission mechanism of oil prices at
different time horizons.

Methodology
The econometrics techniques that have been previously used are focused on time
domain analysis. This analysis may return incomplete and ambiguous information
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on the relationship between economic variables. Therefore, this study is focused
on time and frequency domain analysis using the wavelet transformation approach
that has been left out for the relationship dynamics among these variables.

The origin of wavelets can be traced back to Fourier analysis, which is the
foundation of modern time-frequency analysis. Fourier transform, examine the
periodicity of phenomena by assuming that they are stationary in time. But most
economic and financial time series exhibit quite complicated patterns over time.
The wavelet transform approach was introduced to overcome the limitations of
the Fourier transform. In fact, if the frequency components are not stationary
traditional spectral tools may miss such frequency components. The wavelet
analyses do not follow the initial checks to observe if the series have unit root or
not. The superior feature of the wavelet analysis is related to its flexibility in
monitoring several non-stationary signals.

Wavelet Analysis is a method that allows simultaneous decomposition of
original time series according to both time and frequency domains. This is very
important for economics and finance, as many of the variables in this field can
operate and interact differently on dissimilar time scales. So, in this paper, we
used two innovative wavelet approaches to study and compare the
interdependence between oil prices, non-oil GDP, public expenditure, and trade
balance. This approach implements the estimation of the spectral features of time
series as a function of time, displaying how the various periodic components of
time series vary through time. To check the relevance of the coherence of multiple
independents on a dependent one, we use multiple wavelet coherence (MWC), a
similar method to the multiple correlations. The partial correlation is one of the
tools that can be used in a simple correlation concept. In the wavelet, the
researchers can attain this using partial wavelet coherence (PWC). This approach
is able to identify the partial wavelet coherence between the two-time series y and
X, after eliminating the influence of the third time series x,. Hence, we use partial
wavelet coherence to identify the wavelet coherence between oil prices and
government expenditure when canceling out the effect of non-oil GDP and trade
balance.

Results and Discussion
The results of the wavelet analysis show that there is a strong coherence between
oil prices and the macroeconomic variables at different frequencies. multiple
wavelet coherence, shows a high coherency between the four variables in the
short-run (1-4 years) and in the long-run horizons (8-16 years). In fact, multiple
wavelet coherence between variables shows that there is always a relationship
between variables over time and different scales with different coefficients.
Partial wavelet coherence between oil and non-oil GDP has been significant
by removing the effects of government expenditure in the short term during the
years 1988 to 1992 and also 2000 to 2012. In the scale of 6 to 8 years from 2010,
the partial coherence shows an approximate value of 0.6, which is maintained at
this frequency until the end of the period. This issue shows the greater correlation
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between oil price fluctuations and non-oil GDP by removing the effects of fiscal
policy fluctuations in these years. Also, by removing the effects of the trade
balance, there is a partial wavelet coherence between the pairs of oil price and
non-oil GDP from 1996 to 2012 in the short-term time horizon.

The partial wavelet coherence between oil price and trade balance by removing
the effect of fiscal policy and also by removing the effect of non-oil GDP indicates
a limited relationship between the pair of oil price and trade balance by removing
the effects of other two variables during the study period. In both cases, the
relationship between the two variables is limited to the early years of the study
period, and there is no independent relationship in other areas.

The results of the partial wavelet coherence between oil price and government
expenditure showed that by removing the effect of non-oil GDP, the highest
correlation of the variable occurred in the short-term and medium-term region. In
the short-term time horizon, during the years 1979 to 1992, a strong wavelet
coherence can be seen between the oil prices and government expenditure, which
was repeated during the years 2010 to 2011. Also, by keeping the variable effects
of the trade balance constant until the end of the 80s, there is a co-movement
between oil price and government expenditure independent of the effects of the
trade balance. This net correlation between the two variables well indicates the
role of fiscal policy in the transmission of oil price fluctuations in multiple time
scales.

Conclusion

The most important effective factor in increasing oil price fluctuations is the
unforeseen and increasing risks related to oil and its related industries. Since the
world has seen rapid and successive developments in recent years (including the
spread of disease, war, etc.), severe fluctuations have been observed in the global
oil markets during these years. Therefore, in a fluctuating environment, oil prices
have forced governments and policymakers to formulate policies to deal with the
uncertainty of oil prices. To implement such policies, it will be useful to examine
the relationship between oil price dynamics and its transmission mechanisms in
the economy. In this regard, the present article analyzes the relationship between
oil price dynamics and macroeconomic variables, emphasizing the role of fiscal
policy in Iran through time-frequency analysis and the new approach of multiple
and partial wavelet coherence.

The results of multiple wavelet coherence show the co-movement between oil
price and other variables of the model in different time scales. In such a way that
this co-movement shows the greatest intensity in short and long-time horizons.
Also, the partial wavelet correlation results between the variables of oil price and
non-oil GDP as well as government expenditures showed that by removing the
effects of other variables, the co-movement between the pair of variables can still
be observed in all time horizons. While regarding the trade balance, this net
relationship with oil price was not observed.



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.2, Summer 2024, pp: 1-26

In general, based on the partial wavelet coherence results, it can be shown that
fiscal policy and economic growth are the main channels of oil price fluctuations
transmission in this period, which are in line with the studies of Hossein et al.
(2008) and El Anshasi (2008) who showed that Fiscal policies are the main
propagation mechanism that transmits the oil price shocks to the economy.

Therefore, the reduction of oil price correlation by removing the effects of
fiscal policy and business cycles shows the importance of the channel of fiscal
policy and GDP in the transmission of oil price fluctuations. Therefore, it is
recommended that the policymakers who adjust various economic stabilization
schemes for greater stability, while paying attention to the main channels of oil
financial resources flowing into the economy, should consider different frequency
bands as well.

Keywords: Oil Price Dynamics, Fiscal Policy, Macroeconomic Variables, Partial
Wavelet Coherence
JEL Classification: C32, H3, Q38
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Introduction

Economic stability via Information and Communication Technology (ICT) has
sparked interesting discussions among scholars. ICT plays a crucial role in
realizing sustainable development objectives. Globally, the prospective
advantages of ICT are widely acknowledged. Some research has solely
emphasized its role on mitigating air pollution, but the ecological implications of
ICT have largely been overlooked. This article is pioneering in domestic studies
of ICT influencing ecological footprint. In addition, the present research uniquely
computes the ICT index through the principal component method, distinguishing
it from other ICT studies conducted in Iran. In recent times, the ecological
footprint has been embraced as a broader gauge for assessing environmental
damage. One reason for this choice is that other environmental harm indicators,
such as air and water pollution, deforestation, and others, only represent part of
total environmental degradation. However, the ecological footprint index
incorporates diverse elements like agricultural lands, pastures, fishing areas,
forests, carbon footprint, and constructed lands, hence offering a more holistic
measure. Concerning the topic in question, it is evident from national studies that
there has been little research on identifying the factors contributing to the
ecological footprint.

Methodology

In this research, we investigate the impact of the information and communication
technology (ICT) index on selected oil-exporting countries' ecological footprint
from 2006 to 2020. To do this, we use the generalized moments method. We
extracted the model of this research from the studies of Higon et al. (2017) and
Caglar et al. (2021) for carbon dioxide emissions. The variables of our study
include the ecological footprint (as the dependent variable), the information and
communication technology index (an explanatory variable calculated using the
principal component analysis (PCA) method), and control variables such as GDP
per capita, exports of goods and services, financial development, and economic
Complexity Index which is chosen on the review of other studies. The data used
for this study are taken from databases such as the World Bank and the Global
Resource Footprint Network and the Atlas of Economic Complexity.
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Discussion and Conclusion

Given the challenges posed by global warming to current and future generations,
this study aims to explore the impact of Information and Communication
Technology (ICT) on the ecological footprint in chosen oil-exporting nations. The
study focused on the inverse U relationship of the information and communication
technology index with the emission of ecological footprints from 2006 to 2020.
The ecological footprint is an index of the amount of environmental pollution and
a more comprehensive index than CO2. A data description was undertaken before
estimating the model. The research model, built on theoretical underpinnings and
past studies, was structured, and estimated by the Generalized Moments Method.

The findings showed a non-linear connection between ICT and the ecological
footprint in oil-exporting countries. ICT augments the ecological footprint per
capita before a certain threshold, but it begins to diminish after that.

The positive and significant coefficient of GDP per capita indicates an increase
in ecological footprint per capita for the increase of GDP per capita. This result
indicates that economic activities such as industrialization and development cause
the exploitation of natural resources, which causes more pollution.

Financial development has had a positive and significant effect on the
ecological footprint. To prevent the destructive effect of financial development on
the environment, governments in selected oil-exporting countries should develop
financial markets in such a way that financial resources are available for investing
in projects that help introduce clean energy technologies.

The economic complexity index has had a negative and significant effect on
the per capita ecological footprint. In fact, the expansion of economic complexity
in the studied countries will lead to the reduction of the ecological footprint.
According to the obtained result, the economic complexity index can be
considered as one of the ecological footprint control factors; Therefore, the
production of more complex goods that contain higher technology can lead to a
reduction in energy consumption and ecological footprint. Therefore,
governments can provide tax exemptions and subsidies for those companies that
use new technology and clean energy, and support knowledge-based products as
well.

The influence of goods and services exports on the ecological footprint has
been negative and substantial. The significance of the quality and diversity of
exported goods regarding environmental destruction has not yet been thoroughly
considered. Therefore, the focus should be on enhancing the quality of export
goods via cleaner production methods. Overall, energy consumption should also
be reduced in all countries, with policymakers prioritizing the use of renewable
energy resources and promoting the reduction of fossil-fuel energy export
products.

The influence of urban population growth on the ecological footprint has been
positive and substantial. Essentially, uncontrolled population growth, especially



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.2, Summer 2024, pp: 27-58

in developing countries, creates grave issues including scarcity of food, poor air
and water quality, environmental contamination, degradation of the ecological
structure, waste disposal problems, and high energy usage.

Keywords: Information and Communication Technology (ICT), Ecological
Footprint Per Capita, GDP per capita, Economic Complexity Index, Generalized
Moments Method

JEL Classification: C23, 032, Q43, Q51
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Introduction

The emission of greenhouse gases caused by fossil fuels and other human
activities is a serious threat to many countries, which is more prevalent due to its
nature and is noticeable in most regions of the world. In the last three decades,
with the increase of greenhouse gases in the atmosphere, the air temperature is
increasing, and it is expected that with the continuation of this trend, unfavorable
changes will be made in the environment. According to the report of the
Intergovernmental Panel on Climate Change (IPCC), in 2014, 76% of all
greenhouse gases are composed of carbon dioxide. Therefore, it can be said that
carbon dioxide emissions plays an important role in protecting the environment
and sustainable development (Omari, 2013). Many studies have identified the
factors affecting carbon dioxide emissions and its relationship with other
economic, social and environmental factors in order to achieve sustainable
development, among which, energy consumption and economic growth can be
mentioned. Energy as a driving force plays an effective role in most production
and service activities. On the other hand, energy consumption leads to air
pollution due to carbon dioxide emissions. The purpose of this study is to examine
economy, energy and environment nexus in Asian countries. It is noteworthy that
Asian countries such as China, India, Japan, Iran, Saudi Arabia, and South Korea
rank less than 10th in terms of carbon dioxide emissions among the countries of
the world. The significance of these effects has an important message for
environmental policymakers in solving environmental issues and climate change.

Methodology

This nexus is estimated in the time period of 2002-2018 in the form of Spatial
Panel Simultaneous Equations Model (SPSEM) with the Generalized Spatial
Panel Two Stage Least Squares (GS2SLS) method. It is tried to analyze this
correlation by considering the influence of these countries. Therefore, Spatial
Panel Simultaneous Equations Model is used to investigate the three-way
communication of economy, energy and environment. The model of simultaneous
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spatial panel equations makes it possible to analyze the correlation and
relationship of economy, energy and environment by considering the influence of
countries on each other and spatial spillover effects. In other words, the spatial
correlation of countries in terms of economic growth is considered to be the spatial
correlation of carbon dioxide emissions.

Findings

The results of this research confirm the spatial correlation of economic growth,
energy consumption and environmental quality. In other words, the spatial
spillover effects of economic growth, energy consumption, and environmental
quality exist significantly, and economic growth, energy consumption, and
environmental quality in each country are affected by the economic growth,
energy consumption, and environmental quality of another country, respectively.
In addition, the quality of the environment spatially has a stronger correlation than
the other two series. In other words, selected Asian countries are significantly
affected by environmental conditions compared to economic conditions.

On the other hand, economic growth and energy consumption, economic
growth and environmental quality, and energy consumption and environmental
quality have a significant mutual relationship. The two-way relationship between
economic growth and environmental quality indicates that while more production
brings more pollution, pollution has direct and indirect harmful effects on
economic growth through increasing treatment costs and reducing labor
productivity. The two-way relationship between economic growth and energy
consumption is also confirmed.

Political stability significantly leads to an increase in environmental quality.
The growth of urbanization leads to a decrease in environmental quality due to
unfavorable structure of the cities. The share of industrial exports and imports
leads to a significant increase and decrease in energy consumption, respectively.

Discussion and Conclusion

According to the results obtained, it can be pointed out that energy consumption
and economic growth are incompatible with the environment. It is clear that
energy consumption with carbon dioxide emissions leads to an increase in
environmental pollution. The reduction of carbon dioxide emissions depends on
the modification of the energy consumption pattern and the replacement of
renewable energies instead of fossil energies simultaneously in the countries.
Policymakers should adopt strategies to reduce energy consumption. There should
be an increase in investment in energy infrastructure with the approach of
preventing energy waste and looking for alternative energy sources such as solar
energy and new and renewable energies to reduce carbon dioxide emissions. In
order to adopt effective policies on climate change issues, policy makers must
consider the spatial spillover effects of countries. These new empirical results will
help policymakers in Asian countries to design appropriate environmental and
energy policies to meet the goals for economic development and sustainability.

Keywords: Economic Growth, CO2 Emission, Energy Consumption,
Simultaneous Equations, Spatial Model
JEL Classification: Q01, Q56






. o
uﬁz’n%: (Il anw g 5 3 ) SoLaidl Slging s ode 4 4l

Y YF-4) Iuﬂ NFeY ol:...ul: 4(}3 AJLs..:T: L(ﬁ)\.@?;_j s Jb/skh}}: Sl

9 ;I3 § 3 B pan p3 5Bl 5 Sazay AT Jalxs
Anwngs Jb ) 9 AiBlhidnmngs (sl pguiuS ) Hadsbdsaxs

V(G0 dos

Vsl ol

Y6y

rJodw (Bolo (s
VYV bl sl VESYITIYY il s

oS
el 557 ol (g itk 03> 40 5Kl il (Slogpse jI o il Srn s )5l Il
olatdl sl |y (o) g5l CanlpiS K 0 sl (line dewlre Sl (s)bre (oolatdl Sty
il slojls ol sl ppdyiazd wlio 4 pdliguzi 5 Spacy ouiiSoosl] molio j1 1w o o0l
Sl )0 by 5 o dy it (5500 e o s3latdl Sy job aalllao ol 0 iS5 S,
ol el 0k s s GMM g, oolizal b FeFeaFeve loj 6,90 Lo drwsss Jloyo 5 diildncsss
lo)piS o pdibi Slogiy] drwyi p solatdl (S (aFld 45 dbo o Gl (g oo/
e g eyl sl sl jl aolizea] 2alS el izt 5 3 U5 o il diblitnssi s dunss Jloyo
2 B i Spae 5 phlivan slogspl 1 oolisal Gulidl 5 aidlannsr sloyslS 0 S5 550
2 btz s e Socto il )l gl Giagh ol 3 g e dansgd Sl (sl yptS
il Spae SRlS Sl Syl 0l aiildens) (sloyslS 0 5 el ALl Lo)5lS 0g,5 50 0
99 2 0 ] ool Cewddy dm i ol oS dmnss Jly0 51,505 50 5 Cunsl ods S5 5 idylicy
iy 5T 45 i o L gl a0 Cote by Aol s b (55,0 i Sy Lo L5257 05,5
0555 03,5 90 18 0 S sl Sran 4o st Sl 4 Wi po kil VL (55l b ofpen o s0lais]
s 655l Srae piynans G55l Sras cgolall (Sazm el Bl

Ay Jl 0 slo,5iS albaswys slo)gnS
Q56 , Q54, O31 :JEL suuaid

n.mohamadi@modares.ac.ir Sl el « wyde Can i oBisls (golaidl pole (6,057 goeisls )

Sahabi_b@modares.ac.ir (gt 035 83) 3l 3] 55 e pwyie S 3 oKl ¢ Lol .Y
hassan.heydari@modares.ac.ir Sl el 75 e yde o 5 oKl ¢y Loliwl Y

sadeghih@modares.ac.ir Ol el emyde Com 5 olRidls Ll ¥



Jadw Bolo s 9 (G o Crmd o o 0] i ¢ Shedw dodo /daba?ﬁljw,yl.?w ¥

doddio .)

o, FF Lo, 65,0 ol slola .ol aolidl s j0 cepunds Gl ol j0 (65,50 slolas
ozl 0529 L (Y VA ) Sen g o)D) conl a8l iol3dl Hlem 0 YoVF L VAYY o0 b
GBS (i 5500 SISy S Lo bty (5551 e 1S 3,50 5 Sleor el
o 65 Y (VN g5, (el o iliD) gyt il a0 Yo Fr Jlo b (55,50 easlsd
gl bix b (Soo5 bL3) b wd;y 4 olitws ool p ogdle 0)lo 18588 dxgi )3 (cotr

Y(YVTY e g 1) o)ls Consj azeo g orlo

2 e Sl algioe 551 Gl 0 U5t 5o ) Senl &5950 G e y9iS sl (6551 Sl
ol G (65l Lisu Co e gl (6 Il gy ol Sl (VoY MELS) wil ails slazdl S
e by 4 (ol (6l wlS S (6551 S @lie «(53 1 S e LS )3 Lol el (55902
Sz Sood GRS ey ool ol sl 6551 )90 e ol el S e e
slr 02Nl @5 gl 3y p (LSl 35 505 2ol Jlo 028l lEN AV Lo o

S (VoYY )5 5 sexl) conl dwd Co g (65, B pan jrals

._._._H_._.—.—.—.—.—'.-'H—.—._H_._H

*—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0

. _\_‘\‘(‘{“o“(‘4‘v‘W\-\\\‘\\(\’(\D\‘&\\‘\V\N,\-
ATAT AT AT AT AT T AT AT AT T T T T T T T T T
= 4 5t a5 (sla ) sdS H) (55 )i A3y (o yean Jaus gia
A Jia 3 sla a8 53 ohaliaag (5 5,0 48 e (i jesae Jaus i
L x5 sla )5S 50 0y T (553 Al s b s T e
@ 4 dxs 55 IS 50 Al 3l (6 i) 4l e B e s

2 IS @5 Bpan s piilinasd 5 pdisaed gla (65, Al Brae bwgie dg, ) logel
YoVe -Yooo QSJLO) 8)90 5 ML,W}:} 4"’“’5-’ Jb)‘) 6L®)5~S

((Rog3 slaatdl iaie)

1. Eren et. al (2019)
2. IEA (2019)

3. can et. al (2022)

4. Caglar (2020)

5. ahmed et. al (2022)



ay VF.¥ aww_pgb D)Lw);_ 'o)l{%s St J‘w-()l.\g‘b w,:, M)) ‘_gblaa.'é‘ ‘_g‘{,wa'bg’! P HIEY:]

Sras rzped g pdlnad 5 pdinass sle 550 ailiw Bras wgie Ws, (V) Jloges )
Ll osls LS Yo Yo -Veoe Slojoyee j0 alBlarug g drwsi Jl> 0 lo,giS o S (65,

5 U5 65l Gras bUle ol o ailases lo,giS sed e oomlie a5 shilen
arwg Jlo o e ,giS wilosls iol38l ) pdsagass (65, B pas g ailosls gl 1y n3Lagass
Olinig, mdsbasass glass bl o g0 ,o Lol wlaiils 585 Cand 4 Wig,y pdyayass by 55,0 )0
2ol 008 (sl )9S drwg s a5 |, gog0 cpl cudls Ha j0 Wb Al ol eogs ialS
Es030 () SbsS 235 (V) JJogadt (VXY 5o 5 11553) ol (5551 B e 2l p3lms
3yl eyl 65 slolis p s BB sl b ygas olassl sl a5 ol

bl 35,38 3b 65,50 Bpan p alg se a5 1) ola el )b wlos S 3 laisee ||
(B e 6,1 L s wiile caliee (gl al)ly 31 sy s liises edayl 3 oyl 4o wsS
ligiss o a5 b el ol 5 S los,S 65,51 Brae pr Jlo drwsi ol Sz wylo
50 4ilysld (6500935 5l oolaiwl Kby g oud zilae sl ans o 4 sasli golaidl Souoy
solazsl 6:[551“) 9 b, u..;l)_el LY 39 LS“\"J? QYM £S5 9 5,902 u..;l)_el ‘LS'A‘:J}T
2 e g odazmn sadyi LSl Kbles (golaidl (Suzms (VAN (oailse 5 6 0)) 39b(s
(VoY )8 g 5) dusp £6b 4 b oS o Jobo 50k ey a5 conl cpme jotS G yiils
e eolamdl b wd, sl g 1y asle opl R il gl oSl ol
TV G 5 595565) w5

158 Sy goleatdl Ls Lo 1y oo 8 il (65,50 e golaidl S 99,000 L]
Sl sy adgl ol jo 2(Fo ) oKen 5 51 ol 6550 slols g BB 56
s ol A a2 | ol gieis sl ) 86 ol Ol i Canl S gLl
1) G danme 56 b Lo po Jiles 51 solons Ldlaio 5 05 ls 5Ls 65,5 Lol polie 4y S
Wb o Gial3dl o] golamsl Soizy a5 Sloj ci)ls o5 delyo a5 Sla,siS .aiyls o jen &
Qg go ddgi LSl (Djge pl 8 0 a5l Lol arecis ) sle canlw Sl 2l 4 Ll
5 oB90) 098 Jol> welys 3l casuin mhaw o5 Sloj b oK dite il cun) lase
629042 Nl oo (A2 FJB H5bas b )9iS (S3el5iSS il mhaw l pogdle (Y4 VY S
oolitul e 4y ol Saumes il F (VoY) (ol Sen g 303)) a3 50 cow ) 65,1

1. Dogan et al (2022)
2. Gozgor et al ( 2018)
3. zheng et al (2011).
4. Rafique et al (2021)



Jaiw (Bolo s 9 (5 Cpws  luw ol ) (ot doss [ (3Ll Sz il s AF

Y guasme 5l oolitwl ol 38l Eel sl SKow a5 ol Sladgs 4o aljgles sla (659)gs5 51 yian
AV e g 65L0) 00,5 pdasass sl (65, aile g0 ailjglis

S5l Sy golandlad, g golatdl Suwzmy SlAl ) p @ Gioghy cnl 3o 5,0 )
4idLanngs g dnmsgs Iy sl92S 53 S (651 B rae g miilingass (555 B e pdyayass
ooz adlas ol 0.l sals aiSls ; YGMM gy 5l oolazwl L Yo ¥e-Ye e v Slojoyg 5o
sl 28,5 S50 0 b 4 oz g 9lys

5 woladl Jlizle Jooi (asls olyieay golatdl Sz (ovyp iy ;o> asllle )
5 2baass (631 Gpan pinams 65 Spae p o b 3,90 5 ailigly slaasily @)
IS SS9, p bl e g Wl )5 oy 35 IS SBrae p ) golatdl (Sazy 556
90 & 5 SBran F580 oy p Gln adlhs (pl )3 Wlod S S ad SasS j5iS 09,5 S b
Sllas Mbd.:.my 9 4.’..»94 Jl}y} 6[2)9»5 09; 99 )09 0 &.5@4 )JJ.JL: 9).:.)..)&:.)7;) J.?L)
Sladsi (5558 5 (55506555 olaw onias lis golaidl Soumy aie) pl ool a8 5 & 50
LJ,M:B) ubmy 9 4&....:5) JL> o 6[.%)9.“5 o ‘) o.,\.uT o 6)).:‘ drm dji” U"‘J"L" dw.)l)
&l adllas 0)50 o )eiS ) l0SKulw 4 (gusre SaS NI b )5iS Sbldrwg g9
.ADQGA

Lsol.a.._e\;m,ub 3590 50 glozlay aww; 5 (o8 Slusl o LA 0,5 1 6ln Y
3 ooz 3590 5k sl sl 630 iz g 198 (sl Jlus Lo slaaaly (5551 S pas
2B (S8 5 o s Sl g boyeaS goladl wi) js (golaidl (Sowmmy o2 wslas 5
S oo et |y 5008 0y (6o s (g0laiBl  Saize

AL ags €O JLasil v )los o3k b 51 olS ) ol andllas ol ogdle .Y
slaslasdl gl 35l JS Grae 5 pibnazs oyl pinazs slagiyl 3l
LS‘)" as &SGA 4.‘:‘)‘ t5’9LL’ L5L°°‘>“) ur...u GLQM )‘ oolaiwl L: W}J JL> )99 MLWy
O 5oyl gl dine (nl 5o 95S o0 DB (s n 290 Spe (nl 4 alal) cnl L)
S ) dgrse samgh SIS (3Rl (228 slals, S A L L el

1. Neagu et al (2019)
2. Generalized Method of Moments



0 VF.¥ aww_pgb D)Lw);_ 'o)l.%s St J‘w-()l.\g‘b w,:, M)) ‘_gblaa.'é‘ LSW%’" P HIEY:]

dodey eap & ped M 0 oJsl B 53 deade I ey el i3 iy Jelt allie ()

Syge Joe plez i3u )3 9 agh G (Sl pgw 15w )0 Sl oad Sl £edge (025
359l 3l odel s 4y oy gl paiy (iSu 40 g Sl sl B yae (g lel aulio g Waools gl 5
oad ity gy il 5 Jeol liiing 5 s St 0 3 gl o sl 00 (g 550

s Ol 2 5590 Y
i Sl Kl 3 5 2l slagrdgn Sl oS (55 By b (sslySS 2,
S3ee 1y 65 (25wl ge il 5lid slacsls a5 w5l a2 ol Stgly 3l gl il s
2 S slo e 5l il gl S8ty Lol nigd (6551 Gras el el e g wiisy
Sl (65,31 By 2018 sl (S0 Sl g Loyl S 510,105 a3 (5551 by
i $55 Sran Gl Jlis 4 aS aes o Gl ol w0 o 5l g 0 (o0
AT e 5 (s S5 o0

Wladls Caws SLush bl 4 as wilassls p aaly b sy 4 (go0nie o jipgh 9 SU
Slge & Gl o0 45 00l olitul (59I9SS Sgne i Sl (Folie slaaSll sl gl o
el cud lie Y w(VAAY) gl 3 g il jom andllas jo Jleoj &gy yuiio N 0,8 oLl 3
5 Geizs B X a(Ye V) 545 (V- Y) o2 5 5T c(VAA) ol 5 Slalllas o
gAY+ ) Sl wv(V2AY) ) Ke § (5055 (VAT ) LIS 5 28 Slalllas ,o (R & D) axwgs
g gl 0 (Ve e #) 32855 Slalllas 3 (TFP) wdgs elge IS s)90 0 F (V21 ) Sk g 55
VY (o p3e) Cawl oals oolazwl (Y1 F) v g05le g 9o g1 (Ve + A) a5l 8

Olasze 1 o Slles g (5,5l 0l 00 S aiely oled Jgeud pae cde @y o a3l ol

s golaildl Sozen jasld il grcwle gl asls Jlis 4 a5 b ol 5 |,

g JLEle jo a8 )54 (65905iST g Lils (i 0uisS S a5 conl glo el o agas
Guakd Cdyinn [l Glgiedy Oldlae I olass jo 13 sla o jo a5 wll oo jeiS SO

. Yuan et al (2009)

. Jorgenson & Fraumeni(1981)
. Griliches (1998)

. Acs(2002)

. Goto (2010)

. Cohen & Klepper (1992)
. Komen (1997)

. Ang (2009)

9. Wei & Yang (2010)

10. Crafts (2003)

11. Basu & Fernald (2007)
12. Ladu & Meleddu (2014)

0NN B W~



Jaiw (Folo s 9 (5 Cpws « luw o ) (ot d0ds [ (3Ll Sz il s A8

08SE Eg9e (nl 55l Bpas g slatll (Sawzmn o dlal) Coenl pé) ol oad ool
Al 08ly3 ey sl s Sldllas (pl Canl 45,5 18 4z s5 550 o5 Lo

50,8 o)l QST 5o (55l B pan p solatdl Sz (YY) oliSen 5 s
A o 2l 1) (6550 G e ol Saiony oS ols olas bag] s

L5 VAYA Jlo 5l OECD (slo S sl AMG s, 5l ssliial Lr(Y+ Y1) o) Son 5 K6
o 5 e 35U oladl mhaw ;5 (65, a8y slaciesd Lasls o ECl as” wsls oLas Y+ V8
Sl 65 Lol e 3l el o

Sililen yzesl 5l ool LYY 5123 Sley 8,8 (b r(YeYY) o Sen 5 53,
ET7) ;50 S50 5 (G7) ad i slo,siS sl osbl sloosls e ,S, 5 Westerlund
518 5300025 Slass il B ran e 3l goladl a5 solatdl (Sanmn o5 wiols les

S, YA B AYY bl 6l ARDL s, 5l oaliul b (VYY) ¥ lSan 5 l5s
Vi boogio delpo b Yl sl o b sl j0a8” olsie cosi ondgaails ;508 £Y 5 il degacne
31 o5l Lol golaml Suummy a5 widew, 4 ol 4 by Lawgie ael,o b sla9iS
B0 oo yualS Sawaidy oy 65, Lol Lol cams co Liol38l aeoligS

YV 512 Lo I E7 5 G7 sla,5aS sl (Y2 YY) o) San g B0 5o slaslllas o
G7 slo )5S 1o 0,8 Jliaisl g (65,50 B pae ol als el goladl  Sauomy a5 sl las
D)l oS el g 655l sy90 e 2 (e )*JL’ E7 lo,5iS o Jliays g 95 o0

a0l 4 YOV B VA0 Lo 5l s, asolosl o8 63,k sl (VYY) a0, San 5 )8
syl sl eslatnl rals ¢ pisasass slass il Gialidl el golaidl Sazey a5 o,
R

VY50 ndvasans gla (650 5l esliiul oaisS opas Jalge (o) 42 #(V-VY) oS00 5 52
sls les byl slaazsl aslazsls y YAV 5123V lale b (65,50 YU 000G pan sl
NS a5 p3 0005 lacss pl anwg p (2 BB jsba solaill Sauz a5Ls oS

saliiul b (VWAA) LKes 5 (s 3258 canl 4235 &9 aise) nl yo (oS Slidllas ()l o
S 4 Wi, 4 ] 4 VWAYSITAD e 090 (b udbe JUil (ygens S 5501 S 5
Sz omb gobe b Jsl w2y 50 a5 s)gbar il ol cea5590 S o g0l
S e Sl ok & bgrye a5 090 03 3 5 Cewl Sudie (555 B e eiie (l ST goladdl
el 059y hie HLais g bl e

1. Nawaz et al (2020)
2. Fang et al (2021)

3. Rafique et al (2021)
4. Dogan et al (2022)
5. Can et al (2022)

6. Chu et al (2023)



v VF.¥ aww_pgb D)Lw);_ 'o)l.%s St J‘w-()l.\g‘b w,:, M)) ‘_gblaa.'é‘ LSW%’" P HIEY:]

30 shed (6551 Bran S e (Sauzmo (ialiElaS wsls Hlas (VFY)) o), See g (gar
S5Al Brae als 4y plnloladl o adss (Lad Lslo ol 5 odeamy 5 ol Glnl lo ol
2,5 dalgis (S8 Jed

23S PV (655l Bpae dilw p golaidl Samy J cwyp 4 OF ) ) See 5 g5m)
ol g il ls y ailnans sl jglit g, 5l eslimal L Yo VASY oY sl Jlo b wosiie
el 1S (655 G pan s 6 oline 5 e il goladl _Susmey aSaisls

WS oy 8551 Span p |y solamdl (Samy 5l w8 A i 5| (S 4z S
G ey golatil Sz ,o5b a5 conl lallis oylsl dlie oyl diied Sgame Slalllas oyl
sebas |y anwg Jlo o g aibasng gl )siS ooy S sly nilnass g pdyssaes (6550

WIS (o (my 2 OlejeR

o35 A (Gl Y
goLaidl (Saamy pogdo ) - ¥
LYK adgy jlizle b asl cleas 5 YIS adgi pa b Lpsas 1) (golazdl uls, o bloolazil o5
sl Grans o gyl 5l aisin o (5,5l mlaw) eolatul 850 (B Lils s Sleas g
si.«_ebmy U‘)’“o Le) u‘}:s‘o UT L.:L?bo l.: aS Cewl ooy C).‘a.a LSQLM‘ ;\.\m ua}L.:
Sy s )9S

Alosls plol (golazdl w0590 yo 1) loo S Glados Ve o8 Jlo 5l laase 51 29,5
olazdl ;_i: G?w ] o\.\...u)m 6&La.4._9‘ u;?.,\.»..?b.’ ua}Ld G’LM:L.MJ aQ oj)f U"l uLa_»_a:u
s oloolaidl aomy slaslaidl o jle  Swg j5iS G j0 sadatilsl aae s ol 4
oo uils v Foolw (glasladl ( WuSe S adgi egiie olils DY game wiles o aS
b el ln 65 ST S GladSid 4 o wuS e wdgs g esle SYgame 5 Wl Sl
sloead b sl eolaiwl Sl cge Ll slowl 5 ,b 5l golaidl Fazea 1 (Vo1 F esla) &)l
&l aigy arasy (sadel milin )0 92480 pizmen 5 WS o o281 sudsi oolaiulDl
&S WS o ol |y sade DY game 455 5 (5y9000 Gl 9 asi slaan e ralS g
AOYAY el g goblols) 05i o (3 @IBL adgs 2ol38l 4 ot 05150 (ol oled

b3l o S (o0 p3lo oS (SVgame (Sdazmn b (owgao jobay )90S o olaill Suuoey
Iy 055 olaidl Sazy asls 4, wily oo Jyse j0 Ll byeis aSul coles o wul
S ez (YWY enle) aias (iolidl 1) 095 cauzn mlio olawy aulgl a5 wuas il
Ay a8 pege g oS oSS Loy 9iS Sl o laws 10 Sgles Chiogs 4 | el poe (g0Lazil
AOYAY (oolyonls) WS o St |y oygis ‘_,’_‘»’1 solazsl

1. Hausmann (2014)
2. Hausmann (2017)



Jaiw (Folo s 9 (5 Cpws ¢ louw o ) (S0t 4005 [enn (3Ll Sz il Wl QA

SQW|;M é\.a.wl:u d;':g) y-v
laSs G L5l il cpl sl Mep s sile bl (golal Saizey psli dulore
(o Dol )0 9) 05 ey Jlade S olo 1) P Jyame € 4iS 515 amo oo jlis

g e gz ) Oygo Lo Mep s ile o oy 5 1o o
diversity =k , = > M,
P QD)

ubiquity =k, =>" M ;
c ™

ey gy ST sl 5iS ] g sal ol Y game dlaad eaimo lis eiS g4l
(VY ) g pomsln) a2 oo sl |y Jaame caisS jolo slo 5iS slass
ol p3¥ ()5S 1 15 39350 slagarailys dlaad 5l BB —asl i 0,4] sy sl
g (sl plaS 58 5145 D90l 4 0ged i 1) (65518 5 £95 4 g ye DL
kS’l'QYLS 6;5‘)3 u.‘.i)l.uo ‘)5’“’5)96‘))45"""*" U] ra)lm.cfo‘ U"‘ Q)SOQLD.M.J‘ 6;&& OO0
DS o 0 |y YIS TS 00 duw bre |, slo s £45 uSilis jui g 0iS o yolo a5 |,
b 50 (eSlen 5 038 (o0 05 |y Lol oS 58S £ 905 s e (5 Sikee b b YIS ol
L olgi oo |y alin o cpl 0505 duws be 0iS 0 0dgi o o Sl aST 1y (6 S0 oY (6,518
Pged Ole ez 2 Ll Sl eslinul
ZM K,

CO P (Y’)

M K
> %)

:Mﬁi@, Cawdas |, (0) dbasly oY) Aty jo (F) &l pols 13 L

S M Koy
o e )

1
KC,N = KCOZ P

P

M, M
ZKCN 22 chK

*)

- McpMc'p _
sl con Comots |, (V) Al oS iy M ;—KCDKM K

D)



a4 VF.¥ C}‘:“”‘.’B-Pﬁb D)Lw.:’_ 'a)l.%s Sy JL&-()L\,[U W,}‘g M)) ‘_gblaa.'é‘ LSW%’" P HIEY:]

S M (CC')°S:{5 )b).g ul.o.a: u_»‘ KC,N = KC,N*Z :1 c\Sg"Aw‘)‘);é).g ‘_,’.)Lo) V) Q.EJ)

shls «So slasas 5l gl iy oy cnl &S Qlxlil .l by oy Jlde (23S, b
o3l 555 03y ke (rangs 4 bgrye g )10 5T sl 00l 5t sarie Sl
2>l g a8 o ulSail wiacns ;0 1y uillg Hlake (T 555 45T el (glodag 510 ol 05 0
Gl s oolaidl Sz sl ol sl (oolatdl Sunzmn Liowie 5 (6 Sosul sl
L L
K-<K>

ECI = =
se(K) \)

il 525 1055 K g oo Bl 02 (Lt S8 ¢ e (5eSilie b yme <> alayl, ol 4o
PCh wVgame Sazmn a5ls i Grod & ol S5 polie (esd b Lo Mee
tlna 1y Gl Jguamme B yze a5 P slai b 98 G5y a5 C olai lrale b olgie 2l

1Oged
Q-<Q>

PCI = =
se(Q) ")

‘solaa.'i.'él éw Cordg ey y-v
» ol 45, 5 soladl Saomy a3ls ke Cotie sleyeiS lp (V) 8)led Jgom 5o
sl 00U c.b)ji YoV JLu

YoV Jl golaidl Saomn arls o coiin gbo,gis gamas, ) oo

ECI 4 JgS ECI 4 g ECI 4 g

- ¥a- A oSl Vo | o el | vV ) ol

- M- VoA e T WSy YA | v e
- A4- V-4 ol Y | | e | Vas | oY oali
VY- W[ el B | fs | s | VA0 | F | smes
\YV- Yo Wg3is Y ol W s | e
V¥V \vs 5 as cev- | sy g VWA | Sa

\ Y- VY rapelS oA |osa | s |y v el

\ F¥- \YA SiS - | s e o1 | A Sgm
VYY- \va s A o VOF | A | el
VAY- 2 oS e |ova | sy | over [y | okss
Y.YY- WY =) - | v B VOF | N | askd
Y.00- WY Yl Sy | oA ol VEY [y (Sl

(www.atlas.media.mit.edu: s...)



Jaiw (Folo s 9 5y Cywd ¢ 2w o ) ( Shote dods [ee 63Ul Sz il o Yee

5 Sl gae sl )5iS ol aslllas 9,50 (slo)585 ol (asiine Jgaz (nl ;0 &5 jsbiles
ol Jsoz il ool ooladl (Samn a3ls cnioml 5 0l b sle)siS 5 ailaie
olamdl (Sazey (asls Wyls Jl8 55 1088 00 (e (S S5 30 5 plall ¢ udses
3 oslizal sl e SIS ol 5 ol 08,5 oS oz j9S (ot 3 3t 21 1,
WYY o 1Y) 4, oS b ool 2y o T o Jl o ansl 5S oozl Sl o il
9% Ol 9 598 (rnogd YV A S L auS 5 g dllaie jolS (i ¢ gy 2 9550 5985
sl 055y golaiil Sz Lot L 5] dilaie olaid] aeguY 4, oS L

oSile)] Lansgs 05 Y guamo Slaid] Sz ool olaid] Sz (gdidss, » opdle
b SYgame cnl 5l plaS o cunl ool (gaias ) cgolail (Fawzmy (ulbl col ;o 55 le w,
ottt b Jpame gy T+ Jlo sloosls b lons asin HS oS lsie b ol
ciloads eols = 15 (V) o,leds Jouz jo  (Souoen

VoVe Jbo o olatdl (Sozmg (oYL L glaVI:Y oo

. oS
pci Y5 ob ad,
HS
Y. S e sl ol ) jeiay culSe sls bt g Olmio | YYD |
-y Omled amio (0sSwslSS (g )Io pald dlex | ulSe Lngli.;’.iLnﬂ Sl . y
ol il el g wlakd (a8
YYf Ll 5 s JTL JT e ol 5 s guselS Losl 5 clsls | YAFY | Y
voq | P s Dbk g Gl oliws ()58 slagSns Sen Sl b SlogSun S sy | ¥
ol
Y,'? &us).».i” 6‘)? o.A..i»gyS dw ),oL.c YAA 0

www.atlas.media.mit.edu :x)

G i g F
Joo SN - F

0 S (yaad Jolge (w2 (5l B e Sl (Joe (IPAT) (5,5l 5 g f cmozr 4z L6 Joo
oadzdol Juw g wols (S 1) Jaw ol vOVAAY) 15, g 500 canl (6550 Brae slp
il 5 Slasine glyls STIRPAT Joo oyl wis S ke |, STIRPAT

I, :aptbA\CTtd/ut )

1. Ditez & Roza (1997)



Vo) VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

AV YY (19) 0,138 o 5l (650 GBpaan o ,9aS ST (69lid el § g )3 cnrax

5 iy lagil Gpae n golamdl oy b wyp Sua b iagy ol
Aol YA e e o ola Lo b atilanoss 58 TF 5 dansgs o jo 10iS Fo o a5l
AEARD) dJ) axdlas 99 05394y 039> u)l I od..i;r:b.dl Sllae )l S L e JJ.A o] 0
sloesls oKL 5 Cana 5l 3092 3 oS ST (0 Lail L5l Ll g IS (g5
v ol pl o8l ulbl ol 31 (golatdl Sz ol 5 sl ond gl iash Sloa S
REGUOW- JJO CJ.M) Le) w&s).: (JJ| )Q oolaw! S)y90 ‘-ng)Mw‘ 0 6)5“&0
205 (65,50 Bpae REN ¢ (5 0y b g aljs & jao 4 09,5 9T (60 ,Lail CO2 ¢ o 0,5
Lyl g0 @ pdilinass 6550 Spas NREN ¢ Jg3lKe als b 5 ailw & )90 40 ndy
Pl JsiRe 92ls bg ail i © 90 @ U5 65580 Srae TEN a5 52 tolil a4 Jo5l5e w1y
ECl 5 s Lalbl adss 4y ol jolo g Olo g gaamme mands 51 &yl 091 090 30 OPE
I 1Y O ele Jos g ol o 428, 42, 8 Lo eite soles 31 golail Sz asls
1l 00l 0)5]]3

LREN;, = 8, + B LREN, , + B,ECI; + B,LGDR  + 8,LOPE,

+B;LCO,, + &, (QRD)

LNREN;, = B, + S, LNREN, ., + #,ECI,  + B, LGDR,, + B,LOPE,
+L;LCO,, + &, AAY)

LTEN,, = B, + BLTEN,, , + ECI,, + ALGDP, + 3,LOPE,,
+L;LCO;, + &, QA

»eolaldl Soazn jarly Juls colpo SISl s 6l OF) ojleds Jow cpl 5 ogdle
00 350 JS (65,5 B pae a0 (golaidl drwg alisee Sl yo b laygiS sl (golaidl ui,

1. World Bank
2. www.atlas.media.mit.edu



Jaiw (Bolo s g 5 o ¢ o o ph0 ¢ Shotme dods [on (3UaBl Sauowy Wil il VoY

LTEN,, = B, + ALTEN, , + B,LGDP, + 5, LOPE,
+p,LCO,, + B,ECI, , *LGDP, +&,, QAP

B9l oo IS 655 Bras rals el golaidl ad, (ioldl Ol 3l sz, sladl

d(LTEN;,)

d(LGDP)) =P+ AECL 00)

St §lp e Cedle ablianwgl (sl yalS jo o LAl (g diion 4 dxg L
S5 Bymo 5 JS (555 e ol 5 St Sl dng oy (slaysiS 5o 5 (solad
S5 Bpan oladl Sazmo il Log,S 90 o 0 auyle Uil Ol s JERV{IRVRES)

Wéb&.@' ovey Y- F

bagag, 5 95510 sl ;s wls 63l atly e 3929 s 4 by b slaJune )
aady ol ls atuly pate b IS slial 15 sols ploul | (goladl sla Jow o,91 ,YGLS LOLS
S od.ié)f bLe,«.m.u Y’AJLJ 9 yy)T .Iamy Y44 Jl‘d L 45GMM k)"’j) )‘ J.i.....o (J)‘ c_‘i) é‘f
el 6,150 la pusie g, (slaly s omess Aegammeys; GMM ouls) iass .ol aalss oolasul
sb},wGA d).]oj.s JMD" 6|).>‘ L: JA.‘...MA )4..’_4..0 M JS.M.A 41..:‘ 5 05319 uwj) L)"‘ BN
S 305 )13 4z 3,00 ol al Wb 23S (oo @8) 02 Joo il )ly (Slaeali g o piie 200950
Say9) il (@bl slass) N 5l 5S> o5 (Sloj 0,90 dlawd) T a8 el 1)zl LB Sley (s, o
@ Cod Jdo a4y Blas Lgy a8l poess slo,gliis ig, A5 jsbdy 28 gy o F(YNY
Ol GMM: gy jo ¥ o )ls |y a5, J5S Caz amlie lall (lsisas o yiie
(sloy gl pslools gg3 aan W GMM g, ¥ o905 Llod Jaw j0 b yuiie 99290 slo obsy
A(Y’ 0 ‘5.>L»JL:) Sl oolazul J.:LQ SL’L 9 GJAM

1. Ordinary least squares

2. Generalized Least Square
3. Arellano & Bond

4. Verbeek (2012)

5. Baltagi (2005)



(R VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

@S oy 9 Joe 2l 0
50N 5 g (n ke el a2y ad; la (a3l plmil 055l g e yuite 5l ealiul by
AP (S0 = p2ed alPS) (s 5 ey ol slopgesl (Ll sloosls (6l axlgaty ) slaggas]
Sl oz Sl g0l aw cnl Sl TOP) 09y ekt — b g TADF) adlipess
lie axlg diy ) 0929 (ow) 0 Mg, dygesl ol jo .l sails colatwl by Jow ;o 94290 (sl piiie

OFAY ) Kan 5 ool old) as anlys 3, ULl Hy aes 58 5, b 5 ol
Lol 1(1) 5 1(0) alisee @l o 5l yol> b )0 eolatwl 950 slopuaie a5 olxil)l
Sl blg; 9525 (o sl Bl (SR o2 5ol 51 e pie (Ul g 5l g i
Prid 9 (P9 TP (el sl b slaosls (SEALil w903l iz 09d oo coliil
Slaws Jdo s S99 e 5l eoliul sl oas soliul g5 ae;l 5l Gilgh cpl 10 5,08 3524
TR (6550 () Sy Sl Laools (352 (ST e &y 28 (505l 5 Joe (slo i ol
3,18 3925 oy alaly o psiin o g Sl 0ull ) Jao 458 (F) 5 (V) Jouo bl Gillas

wdbarag slo )5S SIS Suililen o905l @bs ¥ Joax

F oylos Joo Y oyl Joo Y ol Joo Y olouds Joo |
-AVY -9, -A 0¥ BN T - Statistic
50 ) 5 ) o) ¢ ) p-value

(G olons 551

g Jlo s slo 525 5 Sxtlilen ool s ¥ Jyor

F o)lois Joto ¥ oyl Jomo ¥ o)los Joto Y oylons Joo o ko
Ay VEAA- VO,VY- BYRL T - Statistic
(450 0) (450 0) (450 0) (50 ) p-value

(i lolome 35-L0)
43,5 )18 eolitul 0,50 v jedd B 503l o Lol 51 by sloools (g, (952 jlo sime (guoy 2 (512

o e 40058 5 (Redl slo 0sls S jg0 & Joe (a5 el (gasl al o Ho el b o
Sygo d Jow 1ol aeyl ol bl ol co b slo ools & ygo a5 Joe cpuess olilB Hy

. Im ; Pesaran and Shin

. Fisher-Augmented Deyki Fuller
. Fisher-Phillips Peron

Kao

. Pedroni

. Fisher

. Leamer

e N N N



Jaiw (Bolo s 9 5> Oy ¢ 2w o 5 ¢ Shote dods [oe 63Ul Sz il o Vef

Ol jgdome gaze s § 390 50 3,905 I e slocard g alana 5l (20 b JS Sl 53 5 e
sbalare 51 250 (28 L g auiel &jgoa 1) Joe (s ol w3 arloeer siiie lasilony
Sloy Slygdzme ggozme g ol walss 035 (e S iie Slaced 5 ablis o 3 (Seal
a5 Srye 50 ¢ 05 oo )8 amlie S50 Jgazr F L1, Glasls F g 00,5 o alos vodal
Soyge ol 50 0,5 aales o) Ho as s ail 35,5 Jgax F jlade 5l glaslw Fjlace

OYAYF (6 ygm o) sges solitul olgs oo Joo 3,905 Cuz s BL (B, 5l ol o

YeVeYVooo 0,99 6]04..’...:9: JL>)O 6Lm)9M5)O)a.JF uyo)i CJL_: aJsAD-

f oylos Jow Yooyl Joo Y ol Jow Y o lods Joo o Lol
o,FY O,F) \EA%4 \E,08 F-Statisti
D) (e ") (+he ") (+ye ") p-value

(e Sl 5oy

YoNA-Ye oo 0590 b abliarng L;u),zs)o,gFQyj b # Jgux

fO)LD.;)JM YO)MJM YO)MJM ‘O)L&&JM O)LDT
10,V VO, YY VY5 V¥4 F-Statisti
R (+e*) (+he ") , %) p_va|ue

(Gwios Slloes :3510)

ol F o bl ol aSul 4 axgib «(F) 5 (0) sloJgoz 5l ool Cawsas b bl
salgs 3,015 Bl sloosls oy, a4 Jow 90, yho dud b amis,e Wibgo 700 3l yeS o Jow

%
YoVeoY et o0 b aiibanuy sla,gtS 5 el g3l @l IV Jgo
¥F oyl Jow Y olods Joo Y olods Joho Y o louds Joo okl
\fa FEY,0V oYY ,0f V4,v% Chi-sq. statitic
(+he ") (+he ") R (e v V) p-va|ue
(Gwioss Sllons :3510)
VoVeo¥eoo o) b anwg Jloyo gloysiS o fomls o505l @b A Joax
F ooyl Joo Y oyl Jow Y ol Jow Y oyles Joo ool
YEOY - YO, INTAEZ INERA Chi-sg. statitic
(+,+*) (+,+*) (+,+*) (*,0 %) p-value

(oo Slowlore 35 L)

1. Restrict Residual Sum Squares
2. Un Restrict Residual Sum Squares



Vo0 VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

a8 o e olad 5 il s pensle (3031 Jlaza Jlaie (A) 5 (V) (gla Jsaz illas
il e ablie g5, 5 ol Sl s (e a5 el /40 |

25 (0) 5 () Jshiz 50 ansl o ooliciosl azdlygpass slo st g, 51 Simaly o2l o
5 St b golasl Sauomn a5 ams o olis beasdly .ol oo 035l Jow Yo e
a>ly S5 eols aibbasnys g anwg Jl )0 loysiS 10 pdyasazd laghyl Brasy g)llixe
25 bl 9sd e migauaas clagiyl 5o+ VY L o,V aldl el ECL o iyl
Sl llas (Ve T¥) o 5a0 5 52 5 (V- YY) oL5kd 5 o5 (Y- Y1) o 5en 5 5ub, olalllae

S35 Srae stz s BB jobay golatl (Sowmmy SRl a5 wes oo (LS izres @l
arwgl Jy0 sl )5iS sl g wdpe SRolS alarug slo,5iS 5550 0 1) S g dgbngans
arwg Jbyo g allarwg b yeiS glp goladl Souzn Ko Oile 4 awd o il
Sz S8 05 Gl Gz pliies o)l 38l Bras a0 GloaisS o 4B
GlyssS o iS4 U5 s pdibaass 655 Grae il (Rl sl S ol
g oY allarwg lo,ensS o g Galidl aoye ce e F g 000 Do arwg Jb o
5P B pan p golaidl Sozen ).:.;b) o0l Cewdds guls 5 laadl .ol o (2ol Boj ¢, 1YY
OYAA) e 5 50 9 (V- V4) ol a 5 5le8 Slalllae b anwgs Jo 50 sloy925 (6l (S
g Sl 002 dragi Jlo )0 55088 Sy Ll (o) 22 9 90 diged aalllae (ol g0 5o andl o ls cdllas
S (YY) e 5 50 (Y- Y1) o) Ko 5 il Slelllas b axdlyancsgs slo 58 (ol gl
ol plaslalllas g wlos S (o) 3830 b (2bg)l slo )9S (slp &S (VVY) (e 5 (S
el LSS sl 0095 aidldanwgi slo,giS plod

9 0z §odgi LSl Sblas golaldl (Sazey ol )59 dedlie Cand 0 a5 jsblesn
S ol ey E5l 4 B aiS oo Job o3k Gloj & Cenl e 5925 S S 2 (e
58l Sy e )35 5 pdilagass (6550 5 eslinal il (oo (IR (g0l ( Sz
wnlr Sy el Sbua 5 GlE L (il bl oo (RPN Gere 5985 G
A5 e oy pdilagasd glagh il Slole jleslatul L1, 055 (65,50 (golazdl o155k

el s MalS 350 sl e 001 g Wb 45 a5 jsbolan b e 501 s

1. Hausman



Jaiw (B3lo s 9 5 o ¢ 2w o 40 ¢ Shose ods e (3Ll Sty il Jalos

Ve

YeVeVeooo 0)50 Ls‘oc\.x.wy JL>)& 6Lh)9~5 JM 0)91)3 CJL’J A J5&>

Foled Joo | Yoslad Joao | ¥ oyled Joo Y o yleus Jow o ol
- - - < YYA
LREN (-1)
- - - (.,..)
- - DY -
o LNREN (-1)
ova OYA - -
LTEN (-1)
( ..) (.,..) - -
- oo f RELY KRR
LECI
- (.,..) (.,..) (.,..)
R¥<4 RY2N ). A4
LGDP
( ..) (.,..) (.,..) (.,..)
,-ay LN a - 0fF
LCO:
(.,.¢) (¢’¢.> (¢’¢.> (¢’¢.>
R REA RS RAn
LOP
(.,.¢) (¢’¢.> (¢’¢.> (¢’¢.>
P 4 - - -
o LGDP*LECI
£Y.AOY Fe,0qY 80,4 £0, £7 o
J-statistic
[CAR)] (+,Y4%) .9 YY)
i< £ £ Y Instrumen rank

aSil Jgl 0,105 o 15l (63,51 B pan p Bayb 90 5l ol a (Yo VY) K5 5 Sigm i 3ubo

(i Slowlme :35lo)
(cusl p-value Sl 5l J31s slacl)

Sloslaiul 4y pomie a5 898 o hae A o elaizl Colus iol58l el Sl 58l
w.;‘)s‘ Ls Sl US.Q.A 6)).>‘ d).a.o ‘U"‘ » cj)LC ‘)9‘“’6‘ .,\.Jj.: B LS))"‘ ) 6’9}43)'“0 L5)3L;"é
2l a8 25,1 (55,3 B pae 4 5L sl sll 6l eoladl slacdled 1y sl iolidl vl o

w‘).?‘ L’ Wy JL>)Q 9 4»3[.’4.!.«.:9.’ 6[.&5)9.».5 Alwd g 4O FLI UT )| éb OMT Cawddy

25> Al cpl pliaass gle 65,0 gl a5 cnl Al auli8l 65 elgil caled B pae dalye

OS5 9> Sldllas gl b pdyaass slass il aelye 13U ol ool Cavsas gl .l

6o ,eiS o nibogass sla 50 2 selye 3 sl g (Y YY) LSen 5 52, (Y- YY)
VYY) )82 5 B9 (Y YY) o) Ka2 o SSB (Y YY) ), 5 )5 Slalao b aidldsnsgs

sl Slalllas b anwgs b0 sba,9a5 50 niubagass sle 65 p ael,s 136 6l eimen
3yl cdslas (VWAA) oLKen 5 338 5 (VoVY) oLKan 5 ogs ¥+ Y+) ol 5o

1. Song & Zheng(2012)



Yoy VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

YeVeYeoo o)ﬁéks‘owbd.x.uy 6Lh)9»5JMO)9T)) EJL.J\' Jsd.?-

F oplos Joo ¥ o leds Joo ¥ oylods Joke Vol Joo JUECTONT:
- - - e LREN(-1)
- - - (.,..)
- - “YAA - LNREN(-1)
- - (¢,¢.) -
i YO - - LTEN(-1)
(450 0) (+50) - -
. SRR . X9 oY LECI
- ( ) (50 ) 5N
CIVE SRV 0 Y LGDP
(450 0) (G (50 ) (50 )
-5 - F50 CEVE —e Y LCO.
(‘,.¢) (.,.¢) (¢’¢.> (¢’Yf>
—e e BY _. .8V oo A oo VY LOP
(.’..) (.,..) (.,..) (.,"\\")
Y _ _ _ LGDP*LECI
(.,.¢) — - -
YEO-Y Yo,Y0f VEVE YA, ¥ J-statistic
(+,YYV) (+. YY) (+29) (+.0Y)
vf ¥ o (33 Instrumen rank

(Gwioss Slolore :3510)
(Ceslp-value  Sils 3ty J5ls slash)

9 pdyaas gl 555l s Sl n)S Latil S aas oo LA (rizres adlllas (nl
e (VYY) St 5 328, csloeily L 3llas 5,18 ubiogas sl (55, 2 st S
wédd)‘étujsmw)«ojw‘ oMW;LQ)M05;5$J@)éJS‘5))Jl L-QJ.«M w.mlf
Dedco JS (8551 Bpan o rals el golaisl ol Sazn 5L sl 0 o col ool
W3 SYL (6,0L8 L ol o (golazdl wiy (ST aS aos oo s G po opl Ceadle CaS g8 oo
S eolaidl Sazmy sl plddzgi bogd e (65, B ras 10 (%68 il 4 wilss o
abl IS 31 65,5l Bras y Wlgi oo palin jué joboay Jls allal adsi oo rals LIS
3y pae el oo oolaiwl izl g3l 5l Il s le JLiel sy sl asdllas ol jo
ol Il og e 5 (b (Sed pae sdipoylis ozl (yge3l 10 yho 45,8
5l el B 1,55 05,5 55 5 (igmns,S, Jan ez 55 5 45 jsbslas calnle



Jaiw (Folo s 9 5> Oy ¢ 2w o ) ¢ Shote dods [oe (63Ul Sz il o YeA

L, DB Gl bl Siaed pae oyl og loline oyl g edibarwlxe slaso ol

i 0,95 0 w3 Liel 5l e (gl ool 050 sla Il asei e 0,5 0, g el

G5 Azl F
St Geizned g dilodd axlge (Gilu Saio 5 s 0 (cenlie SuB, L e yelS 2l slaJle o
sleipl glocsloy; Gyl sly luly anegs Slaal s alse 5 O Sless g5 3l o Lod
laid 518 pdibagand (655 S e 5 pdyaass

5 oz ods sl Sible olamdl Sapmn Wb S dsaie Caand 40 a5 jsbiles
& s ey Eob 4 b aiS oo Job o0k oloy a5 Cenl (pare )90S5 S il (e
Il sy e 0,55 9 pdilonaas (6550 ) eolanal b (oo Bl golasl (S
dnalr Sy 50 (aedin; Sz 5 IR L Jlol biabge lBl e 55887 S5
1545 a1m0 e i pyliogany (glacs il hole 5l eolil b 1, ss5 gyl coolual o) S5
ol Billas YaslS's 50l 0 o0lo pedgi Babdod (pf ;0 aS jshailes o Ju 3,90, b

rSaie golatdl (Suezey (adlh Lawgi a5 (5,5l8 08 iy waad oo i gl (ol il
wlharwgs g dnngd Jl> )0 6lo)5iS 55 pdnand Glas) il dawss (42 BB Hsba w5l o
» IS @il Brae g pilnaes slagl sl eslitul palS el Grizmen 9 9,108 (o0 30
6l y5iS 5o S (6551 Bran g pigbasaad le 65, 5l eslinl (il g adhaswgs slayais
2 St 68l Ol 393l Anwgs Sl slay9lS 1 Eagh cnl o 0d o0 drwgs Jlo
lygaS el s S (6550 Bpae g piybnand 6551 Sras cpdsnaas 550 B pan
S5 Gpan p e 23 5 plawans 55l Bras p Cute ;b Ol ogl atbbaxes
bLijly oyl (092 5k 1o y9iS 09,5 95 58 50 (dm el atils 5 (550 Bras 5 piylnyass
o (6551 B pan Gl sl 48 i slacs lid (s o ly 4 e o )9aS plo b sl
2 Grizee 010 Cude dlaly del ;0 gl b (655 Elgil B)las o )5.0S 09 5 50 58 )0 09 e
AL sl (il p golatll (Sauzmn pald (lelss DI Guion ol @l (n St ]
P ok 0 a8 L (s Sl 2925 09,5 90 52 50 IS (551 Bras 1S o (S
Pebise JS 551 Sran 3 jeS el cel olatdl ud, coolatdl (Soarn

Js5 slp cwbw dole golaidl Say a5 ciS g o ool Cowsds mli Lululy
ol o5 WS oo oy anlllas (ol ool i 55 SLAE 5 pdysans S5 b
2 S 55 GBI LS jsbar 5 e 5 SSL b, ln b @)l s 5 Sy
D9 )zl adliasng g axwgs Jb )3 sla el

Sladlo ;o 551 4 5l (s )skd Arwgd Cao 4 dnngi Jl )0 6loy5iS CS > 4 4z g L
S5l Sl el sl NSl cel 5Ls agycnl il walys GBI, iy
2158 45 (hemd g3l Sl ooliiul 15 95290 slacusgase ay az gl b onled ST (5 a0l



V-4 VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

9 Jb Lglhé));‘ :\.My 6‘)? J.:b ‘o)lo JLJ.) a 1) égl.;.o 4..~l>u 9 S Ja.o:.c ;MB” O
lacalew 5l 551 Srae fall joliteas 9 028 S oY Slag WS aleyw piynas
09 oaliiwl (golamdl sla idu 10 059t ] Cdy 08 5l 6,5l b g5 ol sasms il
Slawgo (Jlo nali b b aams 215 1w (sl 555 Sl g a5 o)l Jagend 42 boga 0
oo alS 1) was slasglgST (alS AL e dawgs g GubsS

DS g ed slacsgw 4 (Sily alS glp ) 6550 O yhe b e s

basaSs,lg olazdl a5 65, sloly p goladl Sooey )ML, Al oo oo | Sledlas
u}.l.;..?m ‘_;mef ‘_goLa.d‘ ;m U‘JJ‘ e VLY )P [y Sm)ob J.:LM ).) -y
oS all Slikme gl coe (Sl Jlgus Wil oo (Slatud § 5 6551 (Jbo Slgiear) 55

A o0, (6580 sl gy 50



Jaiw (Folo s 9 5y Cywd ¢ 2w o 4 ( Shote dods [ene 3Ll Sz il o 9Ye

References

Ahmed, Z., & Le, H. P. (2020). Linking Information Communication Technology,
trade globalization index, and CO2 emissions: evidence from advanced panel
techniques. Environmental Science and Pollution Research, 28(7), 8770—
8781. https://doi.org/10.1007/s11356-020-11205-0

Ahmed, Z., Nathaniel, S. P., & Shahbaz, M. (2021). The criticality of
information and communication technology and human capital in
environmental sustainability: Evidence from Latin American and
Caribbean countries. Journal of Cleaner Production, 286, 125529.
https://doi.org/10.1016/j.jclepro.2020.125529

www.atlas.media.mit.edu Atlas of Economic Complexity (2020). Available
online: https://atlas.cid.harvard.edu/countries.

Azizi, Z. (2020), The Threshold Effect of Economic Complexity on Energy
Consumption in Iran Using Smooth Transition Regression Model. Applied
Economics Studies. Iran (AESI) 7(32).

Baltagi B H, (2005). Econometric Analysis of Panel Data. John Wiley & Sons
Ltd, the Atrium, Southern Gate, Chichester, West Sussex PO198SQ, England.

Can, M., & Ahmed, Z. (2022). Towards sustainable development in the European
Union countries: Does economic complexity affect renewable and non-
renewable energy consumption? Sustainable Development, 31(1), 439-451.
https://doi.org/10.1002/sd.2402

Can, M., & Dogan, B. (2020). The Effect of Knowledge and Skill-Based
Production on Agricultural Employment: An Empirical analysis in the
sample of South Korea. In Springer eBooks (pp. 223-234).
https://doi.org/10.1007/978-981-15-4206-017

Can, M., Dogan, B., & Saboori, B. (2020). Does trade matter for environmental
degradation in developing countries? New evidence in the context of export
product diversification. Environmental Science and Pollution Research,
27(13), 14702-14710.https://doi.org/10.1007/s11356-02008000-2

Caglar A, Yavuz E, Mert M, Kilic E (2022). The ecological footprint facing
asymmetric natural resources Challenges: Evidence frome the USA.
Environmental scince and pollution Research, 29(7), 10521-10534.

Chu, L. K., Ghosh, S., Dogan, B., Nguyen, N. H., & Shahbaz, M. (2023).
Energy security as new determinant of renewable energy: The role
of economic complexity in top energy users. Energy, 263, 125799.
https://doi.org/10.1016/j.energy.2022.125799

Dogan, B., Ghosh, S., Shahzadi, I., Balsalobre-Lorente, D., & Nguyen,
C. P. (2022). The relevance of economic complexity and economic
globalization as determinants of energy demand for different
stages of development. Renewable Energy, 190, 371-384.
https://doi.org/10.1016/j.renene.2022.03.117

Dogan, B., Ghosh, S., Hoang, D. P., & Chu, L. K. (2022). Are economic
complexity and eco-innovation mutually exclusive to control energy demand
and environmental quality in E7 and G7 countries? Technology in Society, 68,
101867. https://doi.org/10.1016/j.techsoc.2022.101867



" ¥y aww_pgb °)L°‘*’-|°)l{)5“‘“”z‘." J‘w-()l.\g‘b 4"“""9""9““’)) ‘_gblaa."é‘ ‘_g‘{,wa'bg’! aolllad

Eren, B. M., Taspinar, N., & Gokmenoglu, K. K. (2019). The impact of financial
development and economic growth on renewable energy consumption:
Empirical analysis of India. Science of the Total Environment, 663, 189-197.
https://doi.org/10.1016/j.scitotenv.2019.01.323

Fang, J., Gozgor, G., Mahalik, M. K., Padhan, H., & Xu, R. (2021). The impact
of economic complexity on energy demand in OECD countries.
Environmental Science and Pollution Research, 28(26), 33771-33780.
https://doi.org/10.1007/s11356-020-12089-w

Hausmann, R.; Hidalgo, C. A.; Bustos, S.; Coscia, M.; Simoes, A., & Yildirim,
M. A. (2014). The Atlas of Economic Complexity: Mapping Paths to
Prosperity. MIT Press.

Gozgor, G., Lau, C. K. M., & Lu, Z. (2018). Energy consumption and economic
growth: new evidence from the OECD countries. Energy, 153, 27-34.
https://doi.org/10.1016/j.energy.2018.03.158

IEA. 2019. Global energy & CO2 status report: The latest trends in energy and
emissions in 2018. IEA Publications

Neagu, O., & Teodoru, M. C. (2019). The Relationship between Economic
Complexity, Energy Consumption Structure and Greenhouse Gas Emission:
Heterogeneous Panel Evidence from the EU Countries. Sustainability, 11(2),
497. https://doi.org/10.3390/su11020497

Nawaz, K., Lahiani, A., & Roubaud, D. (2020). Do natural resources determine
energy consumption in Pakistan? The importance of quantile asymmetries.
The Quarterly Review of Economics and Finance. In press. https:/
doi.org/10.1016/j.qref.2020.10.003.

Shah abadi, A., Arghand, H. (2018). The Impact of Economic Complexity (ECI)
on Social Welfare in Selected Developing Countries. Business Journal,
23(89), 89-122. [In persian]

Shahmoradi B, (2018). Atlas of Economic Complexity, First edition, Commercial
Printing and Publishing Company. [In persian]

Sori, A., (2016). Econometrics (advanced) with the application of Eviews & Stata,
5th edition. cultural publication. [In persian]

Saeedi, R., Nessabian, Sh., Moghaddasi, R., Damankeshideh M (2022). Economic
Complexity and Fossil Energy Consumption: An Empirical Analysis for
Iranian Provinces. Journal of Economic Research, 22(85), 155-188. [In
persian]

Rafique, M. Z., Dogan, B., Husain, S., Huang, S., & Shahzad, U. (2021). Role of
economic complexity to induce renewable energy: contextual evidence from
G7 and E7 countries. International Journal of Green Energy, 18(7), 745-754.
https://doi.org/10.1080/15435075.2021.1880912

UN. Country classification. Retrieved. 2020. from, http://www.un.org/en/
development/desa/policy/wesp/wesp_current/20202wesp_country
classification.pdf

Yuan, C., Liu, S., & Wu, J. (2009). Research on energy-saving effect of
technological progress based on Cobb Douglas production function. Energy
Policy, 37(8), 2842-2846. https://doi.org/10.1016/j.enpol.2009.04.



Jaiw (Bolo s g 5 o ¢ o o ph0 ¢ Shotme dods [on (e3UaBl Sauowy Wl Wl VY

Verbeek Marno (2012), A Guide to Modern Econometrics, 4nd edition

WB. World development indicators. Online database, World Bank. 2020.
Retrieved from, https://data.worldbank.org/indicator

Zoundi, Z. (2017). CO2 emissions, renewable energy and the Environmental
Kuznets Curve, a panel cointegration approach. Renewable & Sustainable
Energy Reviews, 72, 1067-1075. https://doi.org/10.1016/j.rser.2016.10.018

Zobiri, H., Motmani, M., (2020). Human capital and economic complexity in Iran.
Economic Research Quarterly (Sustainable Growth and Development),
20(3), 145-166. [In persian]

Zobiri, H., & Ghafarinia, H., Seyedah Sahar, 2020. economic complexity and
energy consumption (a case study of selected countries using the GMM
method). the first international conference of the Laboratory of Management
and Innovative Approaches in Management and Economics. [In persian]

Zeren, F., & Akkus, H. T. (2020). The relationship between renewable energy
consumption and trade openness: new evidence from emerging economies.
Renewable Energy, 147, 322-329. https://doi.org/10.1016/j.renene.2019.09.006



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.2, Summer 2024, pp: 91-114

Economic Complexity, Renewable and Non-renewable Energy
Consumption A Comparative Study of Developed and
Developing Countries

Najme Mohammadii
Bahram Sahabhi:
Hassan Heydaris

Hossein Sadeghi Saqdels

Received: 2023/06/13 Accepted: 2023/08/28

Introduction

Economic complexity is an index that has been raised in the last decade and
indicates the use of technology in the process of producing goods and services of
a country, which leads to increased economic growth and prosperity by creating
a productive structure in the composition, increased productivity and diversity of
manufactured products. Economic complexity is expected to affect energy
consumption because the type of products produced is an important determinant
of energy consumption. If countries operate in energy-intensive industries such as
metals, chemicals, and forest products, energy consumption will be high, and if
they specialize in low energy and highly complex products, energy consumption
in these countries will decrease. In addition, the level of technological knowledge
of countries can significantly affect energy efficiency. Therefore, in this research,
the effects of economic complexity and economic growth on renewable, non-
renewable and total energy consumption in developing and developed countries
in the period of 2000-2020 have been investigated by GMM method.

Methodology

GMM estimator is a subset of instrumental variable method estimators. In this
method, in addition to solving the problem of correlation of the independent
variable with disturbance components, the endogeneity of the variables and the
heterogeneity of the variance of the model are also solved. It should be noted that
this method is applicable when T is smaller than N (humber of segments).

Results

The results of this research show that the economic complexity index affects the
development of renewable energy in developing and developed countries and also
causes a decrease in the use of non-renewable energy and total energy
consumption in developed countries and an increase in the use of non-renewable
and total energy consumption in developing countries. It is currently being
developed. In this research, the opening of trade has had a positive effect on the
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consumption of renewable energy in both groups of countries, and in developed
countries, the opening of trade has reduced the consumption of non-renewable
and total energy, and in developing countries, the opposite result has been
obtained. In both groups of countries, energy consumption has a positive
relationship with income level. Also, the results show that if economic growth is
accompanied with higher technology, it can lead to a lower increase in total energy
consumption in both groups of countries.

Conclusion and Discussion

As mentioned in the introduction, economic complexity represents a complex and
knowledge-based production structure of a given country that takes a long time to
mature. When economic complexity increases, the use of non-renewable energy
and environmental degradation increases first in a given country. However, with
the increase of environmental preferences in a society, the economic actors change
their energy by using non-renewable energy habits. This is completely consistent
with the results of the estimation models as explained above. Based on the
obtained results, it can be said that economic complexity is a policy factor for the
overall transformation of renewable energy and demand for greener energy. The
study recommends that complexity and structural change policies should be
implemented for cleaner and greener growth and overall promotion of greener
energy in developing and developed countries. Due to the movement of
developing countries towards the development of technology, the need for energy
will increase in the coming years. Hence, there is a need for policymakers to plan
to meet energy needs. Considering the existing limitations in the use of fossil
energy, which leads to complications such as environmental pollution and
resource depletion, necessary investments should be made for the development of
clean and renewable energy. In order to reduce energy consumption, policies that
increase energy efficiency or prevent any form of waste should be formulated,
especially in economic sectors. In this regard, Can and Guzgur recommend that
the level of fossil energy consumption in each industry should be clearly estimated
and based on that, governments should establish specific laws for each industry.
Through developing policies related to trade facilitation, they should also reduce
the cost of importing new technologies, or decrease the cost of discovering new
technologies via financing research and development institutions. Governments
should promote energy regulations to reduce fossil fuel dependence and energy
intensity. Future studies could examine the impact of economic complexity on
energy demand in terms of oil-importing versus oil-exporting economies.
Examining the effects of economic complexity on different aspects of energy
(e.g., electric and nuclear energy) can be an important research question for
researchers working on energy strategy.

Keywords: Economic Complexity, Renewable Energy Consumption, Non-
renewable Energy Consumption, Developed Countries, Developing Countries
JEL Classification: 031, Q56, Q54
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Introduction

The tourism industry is one of the main factors of economic growth and
improvement of social welfare in many developed and developing countries,
stimulation of foreign investment, foreign exchange income, development of
infrastructure, creation of job opportunities, and social interaction among tourists.
Tourism promotes globalization and international cooperation between countries
and increases awareness of environmental protection. The performance of tourism
depends on the level of development of the industry. Countries with developed
tourism, experience a much greater economic growth compared to the countries
with less developed tourism industry. Several factors affect the development of
tourism industry. For example, tourism needs an advanced transportation network
and other facilities to facilitate the movement of tourists from their own countries
to the host countries and also within the host country. Therefore, the physical
infrastructure is considered an important determining factor in the arrival of
tourists. The current research examines the factors influencing the development
of the tourism industry from other perspectives. The existing literature shows that
tourism is vulnerable and prone to political risks related to poor governance
strategies, crime, conflicts, political instability, corruption, and terrorism. High
levels of political risk make countries inaccessible to international tourists,
making visiting those countries seem highly risky and expensive at the same time.
In addition to the mentioned items, other factors such as inflation rate, exchange
rate fluctuations and real exchange rate affect the tourism industry. In case of
currency devaluation in the host country, the visiting rate will increase as tourism
products and services in the country become relatively cheap for tourists from
countries with strong currencies. Another parameter in this regard is inflation
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category where there is a close correlation between the purchasing power of
consumers, and rampant inflation rate. When the purchasing power of tourists
decreases, they lose interest to travel to such destinations where life and travel
expenditures are rather expensive and hardly affordable. However, when inflation
decreases, more tourists visit the host country, where the cost of living and
transportation is far cheaper.

The research findings have shown that tourism has played a vital role in many
low-income countries like Iran. Over the recent years, the country has
experienced severe fluctuations in the exchange rate and inflation rate. The
accurate validation of exchange rate policies, inflation rate, and political risk is
not only useful in the academic field but also for policymakers in practice to
support the activity. The current research is innovative in terms of the subject and
the econometric methods used. The research hypotheses are as follows: 1- There
is a negative and significant relationship between political risk and tourism
development. 2- There is a positive and significant relationship between the
exchange rate and tourism development. 3- There is a negative and significant
relationship between the inflation rate and tourism development.

Methodology

This research analyzes the effects of political risk, exchange rate, and inflation
rate on the development of tourism in the case of Iran in the period of 2000-2021
and uses the non-linear econometric approach (NARDL) to estimate the short-
term and long-term coefficients. To perform statistical and econometric analysis,
Eviews 13 software was used. The QARDL method is also used to check the
robustness of the results.

Findings

Short-term and long-term evaluations of NARDL model shows that the effect of
a positive exchange rate shock on tourism development is positive and significant
both in the short and long term, while the effect of a negative exchange rate shock
on tourism development in both the short and long term is negative and
significant. In the case of political risk and inflation rate, the results are the
opposite of the exchange rate, so the impact of the positive shock of political risk
and inflation rate on the development of tourism is negative and significant both
in the short and long term, while the effect of the negative shock of political risk
and inflation rate on it is positive and significant. The results of long-term and
short-term estimates are consistent and differ only in the size of influence in terms
of coefficients, and they confirm the hypothesis of the present study. The biggest
impact in the short term, with a reduction factor of 0.611, is related to the inflation
rate. In the long term, the greatest impact with a reduction factor of 0.790 units is
related to the positive shock of political risk.

Discussion and Conclusion
The tourism economics literature has conclusively proved that tourism entering a
country leads to economic development in the destination country. According to



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.2, Summer 2024, pp: 115-142

the reports of the World Tourism Organization (2018), tourism is the third largest
industry in terms of global export earnings. Based on the results of this research,
the following recommendations are suggested: Institutional reforms can help
strengthen the economy of countries with low-quality institutions, and
policymakers should consider the conditions of the tourism industry when setting
country stabilization strategies. The increase in the inflation rate in recent years
destroys the advantage of being cheap to travel to Iran due to the increase in the
exchange rate, so policymakers should consider controlling the inflation rate.

Keywords: Tourism Industry, Political Risk, Exchange Rate, Inflation Rate,
ARDL, NARDL
JEL Classification: O1, H56, E42, E31, C22
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Introduction

The Covid-19 pandemic, as one of the recent world crises, has brought costs to
the economies, which has drawn the attention of researchers and politicians to the
concept of economic vulnerability in the form of a warning index to evaluate this
external shock. The main aim of this study is to investigate the impact of the
COVID-19 pandemic on economic vulnerability in high, medium, and low-
income levels countries. This study was conducted for 150 countries using
the Panel Smooth Transition Regression (PSTR) approach over 2020-2021. In
this regard, the Briguglio method was used to calculate the Economic
Vulnerability Index. The results of this research indicate that the COVID-19
pandemic has had a positive and significant effect on the economic vulnerability
of countries. The linear test results confirm the non-linear relationship between
the variables. Moreover, by considering a transfer function with a threshold
parameter (the level of COVID-19 morbidity and mortality), a two-regime model
is presented to specify the non-linear relationship between the pattern variables
for three groups of high, medium, and low-income countries. The slope
parameter (transfer rate) for these three groups of countries is 5.9876, 6.1569, and
3.9987, respectively. The model estimation results show that in both linear and
non-linear regimes, COVID-19 has a positive impact on the economic
vulnerability of countries with high, medium, and low incomes, meaning that an
increase in the COVID-19 pandemic has led to a decrease in the economic
vulnerability of these groups of countries.
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Methodology

Through extensive research and data collection, a sample of 150 countries for the
period 2020-2021 has been selected. The primary criterion for selecting countries
and the period is the availability of data. The research database includes sources
such as the World Bank, the International Monetary Fund, and the United Nations
Development Organization. The dependent variables in this study are the
Vulnerability Index. The Vulnerability Index is constructed based on the
Briguglio method using four components: 1) Trade openness 2) Export
concentration 3) Dependency on strategic imports, and 4) Exposure to natural
disasters. Other variables included in the model are the number of COVID-19
deaths, per capita gross domestic product (GDP), foreign direct investment, and
remittances as a percentage of GDP, which have been collected from the World
Bank and other reliable sources. This study used Panel Smooth Transition
Regression (PSTR) approach. PSTR is a statistical model that is commonly used
to analyze the non-linear relationships between economic variables. This model
is particularly useful for investigating the behavior of variables that exhibit non-
linear patterns or changes in their behavior over time. PSTR is a flexible model
that can be used to capture the complex relationships between different variables,
making it a popular choice in various fields, such as economics, finance, and
social sciences. The PSTR model is an extension of the Smooth Transition
Regression (STR) model, which is a non-linear regression model that allows for
the specification of the transition function between two different regimes. In the
PSTR model, the transition function is extended to include panel data, which
allows for the analysis of the non-linear relationships between variables across
multiple units, such as countries or firms, over time. PSTR is a powerful tool for
analyzing the impact of various economic factors on different regions or countries.
For example, it can be used to investigate whether the impact of a particular
economic policy or event is uniform across different countries or regions, or
whether it varies depending on the level of economic development or other
relevant factors. Additionally, PSTR can be applied to different types of data,
including cross-sectional, time series, and panel data, making it a versatile tool for
analyzing a wide range of economic phenomena.

Results and Discussion

the vulnerability model indicates that the slope parameter, which represents the
speed of transition from one regime to another, is equal to 1191.414, and the
regime change location is 435.6, with the logarithm of its anti-value being
2213094. Therefore, as long as the COVID-19 pandemic (mortality) value is less
than the anti-logarithm values, the variables will behave according to the first
regime. If the value of the COVID-19 pandemic exceeds the anti-logarithm
values, the variables will follow the second regime. Based on the results of the
two regimes, it is evident that the COVID-19 pandemic variable has had a positive
and significant impact, both linear and nonlinear on countries. This means that the
increase in the COVID-19 pandemic has led to an increase in the economic
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vulnerability of countries. In other studies, such as Brzyska & Szamrej (2021),
Marti (2021), and Puertas, it has been demonstrated that the COVID-19 pandemic
has had a positive and significant effect on the vulnerability of countries in the
European Union, which mostly includes high-income countries.

Conclusion

This paper examines the impact of the COVID-19 pandemic on economic
vulnerability in 150 countries during 2020-2021. The results obtained from the
Panel Smooth Transition Regression (PSTR) model confirm a nonlinear
relationship between the variables and the presence of two threshold regimes with
a threshold for economic vulnerability and model. It also indicates that the
COVID-19 pandemic has a positive effect on vulnerability. This means that an
increase in the COVID-19 pandemic has led to an increase in vulnerability and a
decrease in economic resilience in these countries.

Keywords: Pandemic, Covid-19, Economic Vulnerability, Panel Smooth
Transition Regression Approach, Income Levels
JEL Classification: 118, C33, 010
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Introduction

The question of why different countries vary in terms of per capita welfare, has
always been a fundamental issue in economics. It is generally agreed within the
economic literature that the disparity in per capita income among nations cannot
be primarily attributed to differences in the production inputs. Instead, it seems
that the main discrepancy lies in the total factor productivity (TFP) of each
country.

Another crucial question is what factors contribute to the differences in TFP.
The related literature generally falls into two categories. The first suggests the
problem is the lack of advanced technology usage. According to these theories,
various factors, including detrimental government businesses in developing
countries fail to utilize the recent technologies, which lead to lower TFP.

The second, more recent line of thought emphasizes the heterogeneity and
disparity of firms within each country rather than considering a representative
firm for each nation. The "misallocation" literature builds on the idea that
differences in TFP among countries not only depend on individual firms
productivity but also on how production inputs are distributed among these firms.

This research seeks to answer what factors contribute to the misallocation of
physical capital in the Iranian economy. Such an unnderstanding is crucial to
address misallocation and move towards optimal allocation, thereby enhancing
productivity and welfare. However, it is first necessary to identify what factors
cause misallocation as each one demands a distinct solution. Some of these factors
are inherently optimal, such as misallocation caused by the firms technology
heterogeneity or the presence of physical capital adjustment costs, which do not
require any corrective action. In contrast, others result from disruptive
government policies and a hostile economic environment that stifle the economy.

Methodology
In order to address this research question, we utilize a general equilibrium model
based on the work of David and Venkateswaran (2019), featuring heterogeneous
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firms. We estimate the parameters using panel data from industrial workshops
from 2003 to 2013 (the most recent data available) and employ the Generalized
Method of Moments (GMM). The estimation of structural parameters allows us
to disentangle the influences of five misallocation-causing factors. These are:
1. Investment adjustment costs, 2. Information frictions, 3. Distortions,
4. Heterogeneity in firms mark-ups, and 5. Heterogeneity in firms technology. It
should be noted that in this model, information frictions refer only to firm's
uncertainty about its own future productivity, not macro-level uncertainty.

One notable feature of this research is its consideration of several
misallocation factors within a single model. As will be discussed further,
concentrating on one misallocation factor without considering others could
significantly bias estimates of that factor role. By incorporating multiple factors
into a unified framework, we can obtain unbiased estimates of each factor.
Choosing appropriate moments to match the data and the model is a major
challenge in this process. David and Venkateswaran (2019) demonstrate that by
selecting five specific moments, the model parameters can be estimated uniquely
and without bias.

Another strength of this study lies in its use of statistical data from the annual
survey of industrial plants. Given the significant differences between smaller
businesses and large corporations, along with the former considerable role in
employment in Iran, studies based solely on large corporations cannot paint an
accurate picture of the Iranian economy.

Results and Conclusion

Our findings indicate that capital adjustment costs, heterogeneity in the
production function, and heterogeneity in firms mark-ups are the three primary
causes of misallocation in the Iranian economy, accounting for over 80% of the
variance in average capital production. Furthermore, the results demonstrate that
misallocation has grown during the study period, with a particularly notable
increase after 2007 due to the growing impact of disturbances.

Keywords: Misallocation, Physical Capital, Iranian Economy, Manufacturing
Establishments
JEL Classification: D22, D24, D25, E22, G31
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Introduction
The volume of the external money supply is determined by the policymaker, but
the amount of money and liquidity will be influenced by the individual's decision
to combine their portfolios and the behavior of banks (through lending channels
and balance sheets) in the internal money supply. From this perspective, the initial
change in external currency (monetary base) causes changes in the supply and
demand of all types of assets (such as external and internal money) and their rate
of return, and the behavior of individuals and banks determines the optimal
composition of the portfolio of assets of individuals and banks and the new and
balanced composition of liquidity volume. . Due to differences in the structure of
the economy in different countries, the external currency itself can be created from
different origins, the exogenous increase of each component of the central bank'’s
asset column (monetary base) causes a change in the relative supply of that asset
and its rate of return. Liquidity changes have different sources and are due to
changes in the supply of different assets that make up different components of
liquidity resources and since the components of liquidity resources are not of the
same kind and originate from different processes can have different effects on the
performance of macroeconomic variables. The purpose of this article is to analyze
and investigate the mechanism of the effect of the components of liquidity
resources on the macroeconomic variables of Iran. Changes in liquidity have
different sources and are caused by changes in the supply of different assets that
form different components of liquidity

sources and can have different effects on the performance of macroeconomic
variables. For this purpose, a macroeconomic model by including the components
of liquidity resources including net foreign assets of the central bank, net foreign
assets of banks and non-bank credit institutions, net debt of the public sector to
the central bank, net debt of the public sector to banks and non-bank credit
institutions and Non-governmental sector debt is designed to show the
relationships of economic variables in the framework of a dynamic stochastic
general equilibrium model provides.
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Methodology

The model presented in this research is a small open economy consisting of six
sectors of households, firms, foreign sectors, banks and credit institutions,
government and central bank within the framework of dynamic stochastic general
equilibrium model of new Keynesians with respect to nominal and real frictions.
By optimizing the objective functions of each of the above brokers, the result of
the obtained economic relations is a system of nonlinear differential equations
under rational expectations that are currently not empirically solvable, especially
in larger patterns. But we can use approximation technique to calculate the model
solution in the approximate range functionally. In this research, the set of
equations is linear logarithmic using the Ahlik method (1999). In the next step,
the input values of the pattern and calibration of parameters and variables have
been done using the Iranian economy data during the period 2000-2020. Then,
using the Dynar software, the system of equations based on the Bunchard-Kahn
method is solved. The results of the statistical tests and moments indicate that the
proposed model is suitable for simulating Iran's economy.

Results and Discussion

In order to evaluate the different effects of liquidity resources on economic
variables, the reaction of these variables to liquidity component shocks based on
instantaneous reaction functions has been investigated. The findings of the
research show that the net assets of the banking system through balance of
payments and net debt to the banking system through the channel of the state
financial balance, if the source of liquidity is created, increases the variables of
production, consumption and investment and causes mild growth or decrease of
inflation and exchange rate variables. However, if the source of the liquidity
creation of non-governmental debts is from the channel of facilitation, it has a
decreasing effect on the variables of production, consumption and investment, and
only increases inflation and exchange rate. The two sources of the net assets of
the banking system and the net of government liabilities to the banking system,
contrary to the source of non-governmental sector debt due to the creation of
added value in the economy, have more productive effects and investment and
less inflationary effects, hence, macroeconomic stability will bring.

Conclusion

The reaction of macroeconomic variables for the same liquidity growth based on
instantaneous reaction functions shows that different components of liquidity
sources have different effects on macroeconomic variables. These results carry
the policy message that, in addition to liquidity management, attention to the
developments in liquidity resources components is also important in the field of
monetary policy. Considering that liquidity has increased by about 5% in all five
components of liquidity components, the effects and implications of the five
components of liquidity creation sources can be examined. Comparative results
indicate that for the specific growth of liquidity, the increases caused by the net
assets of the banking system and the net of public sector liabilities to the banking
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system have more productive and investment effects and less inflationary effects,
hence macroeconomic stability. Therefore, it is recommended that the monetary
transition policy as much as possible prevent the increase in non-governmental
sector debt which leads to increased liquidity.

Keywords: Dynamic stochastic general equilibrium(DSGE) , monetary policies,
Money Transfer mechanism,sources of liquidity.
JEL Classification: E47, E52, E58
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Introduction

In Islamic financial markets, sukuk is the most important Islamic financial
securities. Sukuk is designed in a way that is compatible with Islamic laws. These
characteristics of sukuk have made it an attractive source of capital for issuers
outside Islamic world who seek to access the liquidity provided by Islamic
investors. The sukuk instrument is a partial ownership in an asset (lease sukuk) or
property interests (benefit sukuk) or participation in a business or project
(participation sukuk). Sukuk diversifies investors' portfolios and offers
opportunities to invest in new assets, and on the other hand, issuers can benefit
from additional liquidity resulting from growing demand among a large number
of investors. Institutions and individuals benefit from Sharia compliant
investment tools. The main goal of this research is the comparative analysis of the
impact of sukuk market development on bank profitability in Islamic and
conventional banks.

Methodology

In order to achieve the goal above, information from 15 countries in the Persian
Gulf region was analyzed in the period from 2014 to 2021. To test the hypotheses
of the research, the multivariate regression method was used using the combined
data method.

Results and Discussion

The results of the research have shown that the development of sukuk market
increases the profitability of Islamic banks. The results have also shown that the
development of sukuk market has no effect on the profitability of conventional
banks. In addition, the results have revealed that the Covid-19 crisis does not
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moderate the impact of the development of sukuk market on the profitability of
Islamic and conventional banks.

Conclusion

In general, it can be said that with the development of sukuk market, the private
sector is increasingly interested in this market, and it is expected that this market
will take a large part of the society's liquidity. Financial institutions will also be
interested in this market. The sukuk instrument is a partial ownership in an asset
(lease sukuk) or property interests (benefit sukuk) or participation in a business or
project (participation sukuk). Sukuk diversifies investors' portfolios and offers
opportunities to invest in new assets. On the other hand, issuers can benefit from
the increased liquidity resulting from the growing demand among a large number
of institutional investors and individuals to benefit from Sharia compliant
investment instruments. Therefore, many companies are currently waiting to enter
this market due to the greater diversity of the sukuk market compared to
traditional bank loans. Sukuk is a financial instrument that allows market
participants to obtain a large amount of money and capital from investors, which
is possible through the development of a diverse structure of sukuk. The findings
have also shown that the development of sukuk market has not played an effective
role in profitability of banks against economic shocks and crises. Therefore, due
to the limitations of the research regarding the limited time period and the
difficulty of accessing information related to the variables, one should act
cautiously in generalizing the results to the periods before and after the scope of
this research.

Keywords: Financial Market, Financial Crisis, Banking System
JEL Classification: G00, F01, GO1
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Introduction

In recent years, policy makers have increasingly recognized the significance of
vulnerability to climate change. This urgent situation necessitates the
implementation of immediate, extensive, and comprehensive measures. Extensive
scientific consensus has demonstrated that human activities have contributed to
significant climate warming trends. However, despite this evidence, there are
individuals who remain skeptical and deny the existence of climate change.
Consequently, addressing this skepticism and effectively tackling the climate
crisis require fundamental changes in behavior and attitudes across various levels
and domains of human life. Therefore, the primary objective of this article is to
examine the behavioral factors involved in climate policy making, with a
particular emphasis on the role of cognitive biases.

Methodology

This research employed a semi-experimental method, drawing on the principles
of behavioral economics. The study utilized a design that included both an
experimental group and a control group, with pre-test and post-test assessments.
The experimental group was exposed to different information frames, which were
developed based on the principles of behavioral economics, while the control
group did not receive any framing intervention.

Data for this study was collected through fieldwork and a questionnaire. The
statistical population consisted of individuals who had access to WhatsApp,
Telegram, and Instagram platforms during the experiment, which took place in
the spring of 2023. The target sample size for this research was determined to be
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600 participants, divided into six groups of 100 individuals each. The sample size
was determined using Cochran's formula for limited populations. Additionally, a
random sampling method was employed in this research.

Results and Discussion

This article aims to establish a connection between climate policy and behavioral
sciences by introducing the practical and cost-effective approach of nudge theory.
Drawing on insights from behavioral economics, specifically through behavioral
interventions that leverage biases such as loss aversion, hyperbolic discounting,
and the framing effect, this study investigates how these interventions can
encourage individuals to make choices that align with addressing climate change
and environmental concerns. Moreover, existing research has demonstrated that
integrating the framing effect with other cognitive biases can be an effective and
low-cost policy tool for studying environmental behavior.

Using a semi-experimental methodology, this article examines the impact of
information formatting, including profit and loss framing, hyperbolic discounting
bias, as well as extensive and continuous information presentation, on individuals'
general attitudes and understanding of climate change. The hypotheses of this
research were derived from behavioral economics literature, cognitive science,
and previous studies in the field of environmental issues. The findings indicate
that individuals' exhibit a greater sensitivity to loss framing, supporting hypothesis
H1. In other words, people are more responsive to potential losses than gains when
making decisions. Additionally, the results demonstrate that individuals display a
significantly higher willingness to participate when presented with present-loss
and present-profit framing compared to future-loss and future-profit framing,
aligning with hypothesis H2. This preference for the present over the future,
known as present bias and hyperbolic discounting bias, has been extensively
examined and validated in behavioral economics literature. Furthermore, the
findings show that framing losses and emphasizing the present context contribute
to a heightened perception of risk, consequently increasing individuals
willingness to take preventive measures under a loss framework.

Additionally, information provision in a broad and continuous manner also
yielded a significant effect in influencing individuals' behavior, corroborating
hypothesis H3.

Conclusion:

This study offers novel insights for policymaking and governance regarding
public participation in mitigating the impacts of climate change. The findings
indicate that the utilization of loss-present framing and continuous framing proves
more effective in increasing the willingness of the general public to engage in
climate change reduction efforts. Based on the research conducted in this article,
climate change mitigation policies can be effectively promoted in public settings
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through the implementation of nudges that employ loss-present framing when
delivering information.

Furthermore, the current reliance on economic incentives in most policies to
encourage public participation is a noteworthy issue. However, this study
proposes the use of non-economic incentives and demonstrates the positive
impact of nudges on individuals' willingness to engage in projects aimed at
reducing the effects of climate change.

Keywords: Climate Change, Behavioral Economics, Cognitive Bias, Nudge,
Hyperbolic Discounting Bias, Loss Aversion Bias, Framing Effect
JEL Classification: C91, D9, Q54



. o
uﬁz’n%: (Il anw g 5 3 ) SoLaidl Slging s ode 4 4l

YY.-Yad Iup AFY QLLNU Lr)é a)\.a.fh 4()[.«;‘-} ;uu.:' JLA/L;&A}}: Sl

OFwo SLOLE 9 dud ey ($ILaiSI s @y )i )il

S &3 Juls )|
vailo ) (3L dgoxo 1o pg0
TS S
¥ S 0xS doxo
VYV Gy s VEY/O/YY el e g

ohS

Cr g i g0 wlazdl o 4.‘.‘.4'..;‘3@ ololusli slas >, iz sl &l sl /L ‘5.)[442'_976[0[9;:);6'
AR5 ol B2 g0l 1 Nis o Ko (SLONE 5 4 pe dlazl ;G0 (lopeiio jo i 5] 2 00 55
Jsbie nl sl dl o ) 00 OB Sl (Ko LT 5 45,0 o s0laid] slopy y25 ) (o o
Lol ol s,y oo il loodls el 5 sz sl 5 VEe o )P 0,00 il s cloosls
5 e s o el L5l LBl ayr ando i gy ol csloadisly awol 005 oolizel SUR)
90 NS (e T e LG o oy 5 )] E i pepz 0P (slopiio 5 Cote JILSLE o o) 57
Al Fse 48p8 o )57 5 0t polo oiZlo Slodlly poliar s 5Kme Ceo (slopito ji Sy S)b
CH e 5 Sloly il (cdie e 4Sye  JlaiFlo pllas o g oo )l E 5 ke
o G5 s 02 5 i 1 o ot y2x il il gy 00D 20T, )1 2 esliolo 5 il )
el 4Ll (Koo (SlNE 5 4y Ll ) e s ]

018, F31, R31, R21 JEL suvaid

(Jgime 835 33) Ol eble 5 oyl J olKzils colasdl (g 35> (g gomitils .
Mahmoudian.mehrdad@gmail.com
mezzati@modares.ac.ir Ol el e yde S 3 olRiils wolazl og ) ¢ jLuiils Y

jafari.moh@Ilu.ac.ir Ol oble 3 (ol J olBiils wlamdl og,5 ¢ Lossls ¥



B2 Jodx0 g (535 (45 g0 cdiloj ldgexe 315 jo0 [ WO g ad pe 1 (g3l gy yo0 1 Yoo

doudo .
e 5 N5,8 o 1 goliatil olo ko a5 it cilie oS s £ody anls olazdl
BogY olazdl sloyite 5 Sl ol il calil aims e s loy Jsb 4o 1, LT
s loms 25 ol olazdl 5 A1 s GloS s 5 5 e Sy (6 IS el
sl 4l golazdl sloiie T a5 3 LB, (sled S (gla i1 a5 el 00y

bl s <8l plaglog Yo (Swislasl slaalls Glaca Mo g ) 5 dag 25 (o 5o
SialS i (hg,8 slanal o ey 205 L S0 (sgm 1o 500 slalil o g slml 4 s 55
b 25 (nl (g 50 o axlgo Cudgazme b 13 )50S4 51 9959 4635 10 SOb 20 (2,0 9 8L
sl pite Sllugs 5l il BBt g 65l 8 (2o S plsreds (e b b oo (o
OTRE (ol 5 Dol 35 g s (goluadl

Sy e Ll (6l 0 jolo (sladily p VYAY Jlo 5l e 93 oo LS (Lol (slaosls
Lol o) 51 SV Sl (A1) Glos 3B L allyy pgi0 a5l 4 4z g5 b ol aidly alS
BB sl 50 6l alejw aiile oo it Aol 4 x5 b g 098 o0 plnil (ally 5y 900

il Ly 5 3151 31 g, 45 S ol OlF s edigd oo ol 3l L

120,000,000
100,000,000
80,000,000
60,000,000
40,000,000
20,000,000
0
1365 1370 1375 1380 1385 1390 1395 1400 1405
(Cerlino) 1o gy 10 (5Ss Lo (sl 0 olo (glaaily s ) logas
(Il bl 55 5 sl
2o s Olnl 5o (S Lol 5 a0 Blisie la e 18,055 slos 1S b o 2 05256
5 4o, p olal glag 25l eadslml glagiassy ;o Jlecal b ool ool ploxil o528
ol 0390 A g5 050 yiaS Sime slolas
oalil b 5,1 &5 JUIS31 (e (sLolES 5 s golatdl (slae 25 515,515 Bas aly cnl



¥ VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

G sla it Joe (0,25 85505 5 Beie (ol hs) 05 g0 dil)] 950 (ygalim 55ka0 5,12
Sl 005 c\:.:’-‘.)ﬂ' 6)5<\M 9 GhREe> L uL‘L‘ 5o S dlio Q-i‘

g 4y p olaidl Glag o 1 6)0)0 (slowd jitin (o) w00 (LS Bl (G979l
SIS QL)) oS (A3 00205 51 8)Ly0 eadplanil (g LS W (S LS
et 42 45 (VVAF L gl g ol) el ) (pKs a2 (g0t slaes o5 (gl JUIS
SVAR) s,tisle 5l pmusgings Joo By Sine Cuoid  golaidl slags o5 U]
E5 9 5 5 s el 0 |y (S Cad 028 (IS BT Sl JUST qasy el a3l
27 5 2l (T slaaelys 5 55l 5 slaS sl ams o (LS b Ll aBS L5 (0 05
L yion 2Ll gl dalol jo &losgs o)l (e Card o (g)low S dlxyl Julge 51 goladl
S (o0 L 25 slatdl Sl dne) )0 ooz 5l (Slaiged 4 (A5G o 25 ]

s o lis s Wles ST oy p |y (lpl Cls o8 Aoy SIOY ) e 5 Blo,
5 @Bl (omyp i ol o 25 Sl Glal Gl el Gl edes g olal LG
Olrl olsly g Slyolo ()] » 6 e dhie Jl iand Slam 25 aad o0 HLis (VTAY) e
65 SaYIS Sl g 5 Sl ol glalisdlo LB ite i1 0 S g dyid (glapey 25 g il
Sl yols JUIS ) Loy 15 45" lodpus, azess cl 2 (VE= +) Ko 5 (st ol ansl 4ils o !
ol il Jlisay ol (ol ez 2y slacslo il sl 1y olhbbe o it
Sl bl 5 e 31 558 solatdl slag 25 wims oo (LS (VT2 2) e 5 (5 b1
005 90 e 4 (s golaill slops ou Jg aslanils Goeaily (o g SawolisS s ayle e
18 alo e las (558 golaiil sloms 5 5 o ogdleds Wlatil (g Jolins I Laps
Sl 5 aims o olis (1YA8) San 5 6,55 Cunsl 0085 Skodily 5l sy SoroolisS
Do b sl ;205 b anglie )3 (Ol Rl S (398 02,28 5 635y S 20 wle) ok s L
alosls Llas (VWWAT) glebo 5 J5e ailanils ol plas alo o (69955 by 2 55 Gmes Sl oS
St OTAA) )lSed 5 2 posaS lools LialS | ol golatl ws) golazdl (glaes o5 45
JeSs an 1 o U5 B ran (ol 4l gyl gy 5l esolandl slags 25 585 b a0
)0 5 NS oo (sl Gg) wg b b e slean o Koo (g9 5l Jo ss, by
Ay oo il Al olaidl o s SIS

5955 3)ls Gk VAN Lo laps oo a5 wilesls las cawgh o (VWWAF) Bolo o b
I8P GRIB 2 5 g reie Sl eded 4209 5 Ci 65l Sl B, 4 Gike slaalSS



Crore dodw g (F3E (a5 0 idilo bdgese 33 s (o LOWT g adpe p (g3LaiBl glagy you 1 Yoy

9JL4)) w‘ o @JL 6LQ)9.\459Ms)u‘é)‘sgu‘)&l‘o&;w))‘ MK@W&M)O
Sl jole Oygods S8 glap 20 45 wies o lid (Yo YY) o) Ken 5 (Jo5 . (VYAY (o] Ko
olatdl M slayiie 59, 2 1) IS cn i (215 Jlo el 5 Al (55l
ol ol ams oo Grals Jo b a0 ]y 635 0 SOb (o pBS Cas o ool asils
g ploydd 09l o Slojly juals ¢ gainme Slolo (iulidl o ol 55l F5 ioldl 4 i
9t dilge Oylow Cudgase el (golaidl glas ;o0 dims co Lis (YY) v ol Ken
w0225 Ol olazdl ST ams co Lis (V-7 +) r Syl S ol ool (6,0 5,0 b oyl pl oDl
oals Hlias (YoVF) Jie 09 yion jeiS ol 6l il J3lo (eIl adgy Jlagl ol g
oeolS 1) goladl ol ) wilauslg olaidl > 5 s (6 I35 5L golaidl glaes o0 a5 col
02,75 JUI 5 solamdl slaps 56 51 a5 wlesls olis (Y 1Y) sobl oo oS g i ot
S5 Sl 039y Glpl e golaidl slags 25 la Sl (n e 5l Olpl (Sare Sladgs p (SSL
Ll:p..:)?u mﬂw).\.c 9 W u‘).:‘ sod.u.sd).a.a ol.é) g_ngL)a}Ln ML?:.A L| (Y’ \V) Lg:Lo.L.u 9

.J..;‘oo; 0)91}.: |) Sleas 9 YIS LS’Lef UL?J..MS;Q).AA ol.‘;) u,u.ml.f).,

G Gl Y
oS (0 S 9 0275 RSu 90 )0 (5,15 (e 4y oS Hlws 2K iSu (ol jo

myd N - Y

So b Lo ygdS 5l (29,5 985 SG by (e Slaladl 4 (Medlin slage 25 R ST 0
1y ol slaciblys 5 Slanles (lagas a5 55 o 4miS _lay5iS arle Ll olojlos
Oy b 2le)5iaS bawgi b o0yl aldl (Vo Ve g 9 (SY) WS o0 g b
b )52 500 (ol 5 (ool ¢ puliw ©)a8 apndi 5 05 ke sl )1l Olgear 555 (g0l
Bl L 6l goe s Slyetr Jallin baly) 5o wlgioe 5 VAV i) 95800 2]
b S alwga o5 Conl (Fdlad 525 S0 iy pa5 )3 (V02 41500 5 (s992) wily IS 1 e
porme Bk 3l o)ysis ol Slilre Bas b g ;500 j9iS iz b G ade Mallipm S5k vz
93 5D e 9 e 2l (o pdy 4 il (505 Jloly b bedlslee (S el S ST (L
VY 55D 098 o Jlosl (o285 b 2o

1. Thanh& Hung Do (2021)
2. Felbermayr et al. (2020)
3. Kravacek et al. (2020)

4. Ataev (2013)



ey VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

N EAJUE g SN -Y
b Ky 5o Sllobnl cde 4 o5 ol o 25 glgil 0 St 51 (S ol lags 20
0275 oS Jlacl 19iS 5 Bd S s syl dlS s lgidd o Ml s (g5lazdl Yol
g5 95 4 sobaill lap 25 (VoIT 0 Lga¥) 0308 oo Sl 5 o)9aS plo p aSh igd oo
slaanza 5 5leds Lulyd (b w25 wile) Jbo lawm 25 098 oo el Jbo 9 55
50 4SS cnl b Al (VA (108 5 (552)05) WS (o0 Jeod Bap 5585 5 ) (6
Jlael ailor Sy &gt ol ade Ae das 51 s oud Jlacl (glags o6 o a5 Sl drgs
) b 25 aidisS oo fiion 6151 sl BaiSm ,25 (0VAR (e 5 (5) Canl 00
OTAY (g cibaas o jslate) S Jlael boygiS das 8 line b 5 asilraan

wad o0 alS 1) Bus 585 (65l @lie & (o s g Sy 5l e 25 51 (B0 (slacy gue
Ban ,5iS lp 1y Dlsjly Aue s e 3l g 9l e (2B oyl £ Rl cese
Er 9 s slaselys o e GlaSel sbul b w,m (Vo) (500 5 Slg) vas o 38
9 P9 9 e Gl 4 ymis dagleg cnl aS oo bnl )l 5 g el jo Sblug o)l
5 S10ly adsl ol (el duge 28 (VA (500 5 JB) d9dse Jlpls Bpan tals
S5ys0 (VNP o 30) ols g Sl ladgs S 05 s oo (ral8l 1) addss & 50 amis o
bass el 1) (S 4550 5 Sl ) wllae Cuad 5 (e b Lo slo)l5k o Sl )
GRS oy 9,5 Dya8 5 Rl s 31 adg aset e 5 (G ls GV Caeld )l 25 Sl
Sl b cnl p by Giels 5o (S gLoles cul Ul o (VAT o)) Sen 5 (55:0,) Wb oo
w2 JalS 1) Lolis o 5 adse o (oSems il 50 Gl 25 Gl L el
il (F00Ss Sl o ol 50 Sl e sl 5 3k 605 Ses JUIS S,
A0 oyl sl ladslojw 098 go crge Jib o )3 o3l ;e 5 £ MIBIL &5 slisSa
a0 g Cesl glaloyu 5L S 013151 g5k (gl 3 e 5L sl il 5L cnl
550 5 5% oS 2555 50l Jla I3k S 5l Sl S e Joe Jo slafil S0 3B s
Js bz ) &5 IRl ams e )13 b con 1) b liSale s g Jlo (slalil S T esjl
Gl 2 (VoY ozl 5 5lle) 9 e (S aiile a5k S0 5l s 2515 9 55 5L Coons 20,
3,135 oo siin S (S 5L o Lol g as e p iy
oSua ¥ ¥
s 90 & |y o] plgi oo (S Sl 40 a5 0,138 o T (Sns Jl3L (la iie  go0aie Jalse
SRSBZ 5 o> 0 et cxge (S 51l 50 &5 (elge S9ed mend 50590 9 100950 Jelee

1. Lamotte (2012)



Crore dodw g (F3E (a5 0 idilo bdgese 33 s (o LOWT g adpe p (g3LaiBl glagy you 1 yef

rasliels glocuslow 5l B0 1L Sblugs 51,0 a5 Jalge 5150950 Jelge L9d oo Lo 5 4550
OTYAY ¢ Slz) B9l oo s LA 5 4530 (250 99 4 (Ses 515k 2 50 sl5005,0 Jolse

S 458y 5o Jolge N -V - ¥

5 @lizee glacad o HBaS oy a5 0l 0 S (gl S9SN slaasly slowi 4y S a5 e
S o Ot g o)l (pad glaoslaiul jglatedy o Jelge plu ol JI3 Jaiae <ol b
30 Sl g poley cdeay S 4,0 (VWY (Blie L) aias oo JI3 (B0iSGB an
oS 5Bl By 5l s (0g plasly (S cdeds (Se YIS dbje .l Cull DuolisS
09,5 99 4 | (S BuiSal e (lgiee &S GlTa 0 ply e D)ge 5 G &b
el (e (BT as,e 0,8 (Gahaied g (S (FaiiSas e 5 slug pFaSas,e
2o (5 sebas (S 455 (VD 0 ) 358 o0 ol | (Boii b (A ol 81 5] cegite
O @it 5 (S Seard Gal8l ol 90 0l 1 3o slge 5 ol slaanyje 5 (S Cuagd
Dg30) w3 oo Gl ol g wlior Slamdy (See 40 b gunon (Lole (lyieas sariSa s 09
loscile @l shre Gyipte oS Ceard A5 oo Skt (VAAF) vhyisy VTRV o) Kon
S OSnn 4d 0 50wy (ol Jalge 5l (S plgieds 5 Gaej Sl Wiz (S9Snn (slaslg
90 (A (Slasle yus (YT S5 093 358 o0 gazne ddgi 03led G e S oy e o]
N o5 Jolis 3l sloosles anyjr 050 400 Gliee 39 st s O] Ceard Gl 5
033 E5 (rl p 0938 Wgd oo Do (S5Suns 9y adpe )3 00S een Jele (lgreas wllas
5 Bolslad) ol S50 LG sl abepw z9,5 2 58 55l s g le s o slalile o
5 dlas sloanjo all coge 5l 5 Gl 51 (B0 p)55 5 cesd (Al 1OTAY (L)
033L 5,1 &5 (Rl cnl 2 098l 398 adse 2Bl corge Wl oo 997 45 398 o0 S addgl Slge
5 5k 4 oS a0 (150 3l Ayl JET Crge Wl oo 5 amo e tal3I 1y 5 5l5k e
g oo (Soms 458 a5 Crge 90,8 Lan] 09d

S LSS 3 30 Jale ¥ =Y ¥

plasl og> 4 Glalo,w o (Bras o ISS 4 | lails axog 3l g0k (idu (Sae b
Ol g lawgie il glajlgils golaidl Loyl )l o et i@ 9 (VAVY o LUSL) conl ools

d.xsw‘ o‘).o.m ».\J).> u)».\.sl.sdst )Lu )‘MUINGLGLM (Y'\\ ‘\‘J*a?.‘}f) Q)‘Q

1. Fallis (1985)

2. Poterba (1984)

3. Maclennan (1977)
4. Coulombel (2011)



ve0 VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

@3S Il 5 el 4 (S 5 el o Gl 5 0508 a8 e 0955 (S 3L
S Cuasd i Tl gz (egiie Jalge gl Jbo oy p ogdle 5jls gl sanl 5 Jl>
A oS Lol bl wiile 5 (e SY5o a8y Sla o)y 053l )55 5 eanl o
hls aSl 098 oo (55l 5 B ran sl LS (GSus o CAl a5 b 00 (s 505105 o0
wwd 93 4 1) (e LA (lgise IS G S )0 et 3 laile e Lol
0SS oo e (Ve o) 15 5 Sl (VYA o Sho) 3,5 anns (51sLo yan g ((28lg) (5 e (LOLES
SOl 5 39500 (30085 (Siamar SyeniS 4 4255 b 5 I3 eSSy 1 (S (8l (5L
Sl ¥ b sl el (e adpe STl 05k g0 Ghbe (e LA I b e
WS oo S gl 5 SO ,ET ) g s (Sl 5 |y (glsle (LS il Sguse Daiay Lolws
235b hyls a8 0ed oo Ol IS Gl s gl iz (gL leeay ald o S

ool O JIL jo (68T gw L(WYAY (Slhasl 5 Slem ) wil bl Ko 4 cond (6 5YL

IS I aleyw il Jl 3 Sl o plarear OMitns JL o walsS oo 08 a5 Cul
Lt g3bdiins (YooY 2y o 3lle) les oolizal Liloslgls 5 055 o8, gl o) ol
OLIS aple s 9 0LS o wdgi (9,8 Bam b oS (glad > (S uijle Jawsgs asly (Ll 3 s
OYAY (s 5 oTIIa5) 59 o w05 el I3k 45 S asle s (5Ll 5 Joy Sl s
slaylil 5 aale o cosl il cly Gl 52 g wo0 o0 (Al 51 (Jlo ik 003l 551 5 i3l
Olnl o azsliz g Jas 5l o il 4 (ailibasin Lol o 5 50 02) (Sus wiils ;550
Ol 2 09 mlessy lasle o plls Blgieas 551 GLolds (iulidlaalls 551 & 5 (al381 8,90 50 5
GRB aziyd g anpe Gl e (Bib 5l E5 RlBl mas m e Slasl o axliy
Gl czse 53,0 Lainl 255 o0 py58 5 it Gl czse S0 Bk 5l 5 walys 5 o)y
e oo Lol alS Coge ol rals igd s po e (o2Blg sl o g0y > 0l

5 e l) (S Cod 1) (S Lo S5 slapiie lyiee S5z se Dol sanaez L
51 S S s i g5 oo bl zeadsi 50 YN (Bl LI5) Condls ySe SUISl
ol adse g als LolE wnd (Rl L el (S LA g 4l se i (Lol Jelse
SLolis 5 ran SLol (adl) walys GIEIL.OF) (Slal 55,055 5 Gl ) oo
SIS aloyw 033k AlBIL YD (s)las 5 015 o) Wb oo (I3 S L 5o (55l
S3dle) wlise Gl Sue Sl 5o alilatin LA ()l 9 b o)) S Jle slalil yo
czge el Jo bl STL 5 p)95 plea b laciesd (agee mhaw g (Sads (V- T 25
AT (5 )5m) 05800 Sltile o 525 5 (Srae slold 2l

1. Liu & Jiang (2005)



Crore dodw g (F3E (a5 0 idilo bdgese 33 s (o LOWT g adpe p (g3LaiBl glagy you 1 Y&

ot yolo ezl sloaly y oliss S g e 5 Sme 4y 1SS 51 Lol (sl ko |
S jesws diile glosBlu (sbooslys caand ol 8l pizmes (Cawl (\Sie A je 4y bilad Baims LS
ol Standlajls asse e Sl plaislo adgi anje (il g Sleisle wllas ol 518
) addgs Ghals HUasl ol gl ally yieS Same Cuad Gl Sl dllas Caad g o jatis
1) saiiS sy dalyo il ISl )58 5 cySmms aosd imliE (VFAF sail 5 s,0) el
OV Blhe ) sses o Gl 1) Ss b s g a0 oo il

el (S alep 125 5 gl Anze o 185050 &S by aly 2 lagnl 2 (5
32 2 x99 nl &5 @S o LolES 5 ad e slagli o)y 55 1) 55 E5 5 w20 i g0 Lo
S 53 w28 e 0355 g bl 5l 8 @l Gyl s JBB S oS ST gsls Glas sl el
Gk 5l 025 oS (o2 50 85 JBE S 2,28 BTG o on )18 LA 5 4l ye slaJos
5 E5 2 S5 5 peiiame 55 (o d20g 5 i (53] (slaBl o 4 e SladilSS (53,5 3
) Ep 3 28 3 Bl ly 5 Sslo ol s a3l (VTS o Bolo g o) el 4zl
5 42,6 225 S8,k a5 s coalplxl Glaaw, 4 4z L LOTAY ((Sunse) )l
JUB 51 5 5 e 1) 51 cnl 098 g0 WO (rizren Cal ol plonll (c2asy (S sLOLE
S0 )91 5 (eeiitnns 328) 551 5 3 25 (6,105 5]

o9 R Sl pdio g (g, -F

ol i) & 5 Jelo g a2 g ol 00l (55105 golisl g & (o2 ol sloodls
ot ol ¥0ln oS0 15T (gl el oS slmylinl g (6 el ol el o plovi
E¥oles Jo gla s, b slalobacSs gla s, anile o, solitul Sslite @l s, § ol
Voles Jo sloby, cnpdshie (0T gypm) wilico Sglie Ll 35515 a5 (lojen
G955 oo g laloye d g Slal> e g0 Sl e Sl Sgen I, laghs; lejen
lbs (i (45 998 o0 00liiul (Sloj Lo 1ol jalloay (gem 5 ) gy 45 el Las ol jalloey
(o9 (nl Ghgy (VT e eg 5 g (g pmal) wlls alils 0929 (lojel (Snnan b bl ) w¥oles
&S Cewl SURE) Lol pplbay Seuw,S ) OY¥olee LV SUR) Las ol plbay slaygums )5,
OYAE (6708 5 003 8) wd slpriy puwolaidl )0 VAPY Lo jo

b o g Wrools ) — F

Slagle 5 ol el 35 e oS o b bt iiie el I gl ol 5o solial o g0 slmools

\va-.- g_s"L") 3)5é G.Ia LS’L’“" 9 GLAS O ygody ools .l 00l 6)5T¢)§ )‘QLQ). é|)5| 9 O

lodds 4185 Say VF

1. Seemingly Unrelated Regressions



vy VF oY bt = 093 0loud = 00 9 Comut Jlow = (sl drangi 9 ) (GBI sloningy dolibuad

ST b Lol ) e e s o Lasi | gy ol 0 i(P) Sms Caon
Sitle glaalyy et 5l puie ol glyp (TP) cudyole Jlsle gdailyy
g oo yitio lpl lal 35 0 lawgs a5 59 so soliiuwl HgiS slacs,ls ai Lawgs oo olo
Gl (6,508 e SlaiBle wlas cwd jasli (MS) Slais b boolys cwnd w5l
sl 00 ooliiwl Hlol 35 10 slaosls 5l T (sl aS

Ml 535,025 2 Mellom slam 25 51 (80 Slaailss o3l Glas e sl HEX) 551 & 5
foniS oo oolaiul ol jiiie (635 po UL dawgy a5 5L 51 F 55 sleesle

sl 008 s 531 F 55 6l (Sls)lg 5 &l jolo) ,ls 515 ((EXX, IM) Wlsylg g wilyole
1340 g0 oolawl (635 1o UL ould piiie gloosls I e ,sis )l (gl aS

Srwed sogas mhaw asls 3 £y9 5l ool olad sl y (IN) bewand (SOFE C.Eua uaalw
‘MGA oolaul 6)51*’ &S.tl)

Sleeay Sl S @Bl odg slaosls 5l iags (pl 0 :(GDP) JAsls (allbl adgs
gd o yiiine oylpl Lol 35 1e lawgs a5 sas oolaiwl del s eaisles

Gl s Olosles 5l aleyus il SEL Glgieas oysr paslis slaosls (TSI) (w92 (a5 LS
] 00l 48,5 lLa5 ol

P s e &85O 00 Sdalre dlaad s lis Laie ol teddbalolee fSKwo Hlado
Das o s ) s () sLolis o (OS) as ye lade Jol 1o a5 ol SMalae el Lasgie
tal 00l a8 )5 Il el 55 e Buus piiie sloosls 3l pate ol (slaools

W PRWIPVER SN CHPUIR | o Y WS P PUORr-SPReS S SV (o [T]41) ERPA KRRUF S Y

JM o)jT)-f b

g se plol il Censss a5 ol gilostio (g ol (sl gm0 w55 05 6 &Lyl (s
osls (2LL) 2bl cwypw V-0

(T 358 e plnil QI (g 55 e 3l 1S sl sl losls (L) @ble (o)
oa oolawl 1 (ADF) aidl puoss Jod - S0 [ig, 5l (ble (o sl (VWAr (128 V40

6[.{&]*4: ABS (0 ul.u.u CJL._' ol o0l dj|)‘ o) Ja..\? o Lmj...a...n @Lll.n o C.iLu ]
g o ble (6,08 Lol ,bcSs b Lo prie 1530 5 akad blo o ol cslaaly y sl 5l s

1. Augmented Dickey-Fuller



B2 Jodx0 g (535 (45 g0 cdiloj ldgexe 315 jo0 [ WO g ad pe 1 (g3l gy yo0 1 YeA

Ol sl yiie (olle (j5031 ) Jgaz

ADF test (Levin, Lin & Chu t*)

Statistic Prob Statistic Prob

Gdp 0, YF) Vyooes D(Gdp) -YY,- 4y
Ex ¥AVVEY LN D(EX) S\ eATY
P Y, A-FF Vyeoen D(P) Y ,YE8Y
In £,-90) - Vyeoon D(In) -14,YfYs
Tsi IRIE < AYVY D(Tsi) SV, )0
Exx Y,20- V¥ +A9AF D(Exx) “V)EVYA
Ms VYAAY Vyeoen D(Ms) AN
Qd Y80 CAA-F D(Qd) S\0,Y¥FY-
Qs Y50 “AA-f D(Qs) S\O,YFY-
Im -Y,Y-ava .o VF Tp -Y, 00 .o lY

(Gipes bail sl

Olojpd (Smanod 929 (w2 ¥ - 8
(\\”‘W’ ‘LSA.AS‘AAJ) w‘ f‘ﬁy w).‘o O)LA] auLo)p.b M 09}9 R 6‘,} wl.uo o)LoT g_i:
w‘ ).:) u)}@c\; LM Uj“’)" o)LoT ML?LQ 32.,..,..: aoJ.M;'aLml u}..aj Le d..>5_; L;

LM =T (1> +1,,° +1,%)

x% =1417.19> 47(0.05,3) =7.81

Laiyol jallbay e )Ty 5 95500 wdpdy Lhs o (los (Shor 3525 o] 4l 5
cusls aoles OLS &y o (g min oS
SSmnad g (903l Y — B
plrl oyite (Saogs Comdy ad paie glp 1giila,n (Scanogs (50
o2 (Y Jgaz) ol Cewddy o &L g ol ol ase3! ol (OVF - csmmdlgl) 5gd oo

1. portmanteau autocorelattion test



vea VF ¥ ol = 293 0lowd = @, 9 Comy Sl = (sl drawgi g i) (LBl slowbiny 3y dolibuad
e H 1 -4 . o s . o & .- .
(2 (Smad 3579 9 P80, 3l ol &S wilipe 10 51 3 S 5 Jlisl Glacy o
Bl s yusie
S d93 (905 @l ¥ Jgax

Lags Q-stat Prob Adj Q-Stat Prob Df

\ VIY-,0) AR AN VAT YF < YYVA )

Y Yeoooof < YPYY ARERA A < YPAY YA

Y YVZANY < Yovy AAAARNY <OFYY Yy

¥ YOYY,AY AN Yova,AA BN SN \id

N FYA-AD « FYFY FYAFO <, FAYAQ fo

4 fa44,7f < YOASF OV < f.af Of

\4 INNFARN AYED INAAR IR DA ¢ 7Y

A AP ALl -,9-¥0 7+ 0%, FY <, YAY - \Al

q FOYAAY <,AY0f FEe YN <0 AN

\- Y- fa,ry +,AAFa \BAARE < YAYY Q.

V) YOAY,AY +,447Y Y#1Y,44 < fYAS a9

\Y YaAq,04 +,4444 AYY,YY DA VAR VoA

(Gipos bassl :asle)

Jow 0)57).3 It
))‘ C).s 9 uimo LSL&LO) 9 M)S: 6L®4JO[:.A (SUR) Ja.o.s).oLs J.QUGAJ SYolsso W )‘ oolazw! L:

el iy aolie as Jolds (63,51 5 50l el o0 3,915 VE e VWA Slej 5,00 sl
qd=c(1)+c(2)*gdp+c(3)*dum+c(4)*ex+c(5)*p+c(6)*in+c(7)*tsi
gs=c(8)+c(9)*gdp+c(10)*dum+c(11)*ex+c(12)*p+c(13)*in+c(14)*tp+c(15)*ms
ex=c(16)+c(17)*exx+c(18)*im+c(19)*dum

1. Probability (prob)



G oo g (38 AT po ilo) Ldg0ow M3 e [o LW g 4 o o g3LaB] sy o5 H51

¥y

QS..M GL‘OL‘U g_i: aolzo 6‘)‘5 6‘5)91)'.‘ @L} Y Jﬁd.?

Qd Coefficient t-Statistic Prob.
Gdp <, YFAVAY YVYVVYY 55000
Dum - Yfvay g -V, PFFqF V0
Ex SYOYVVES | -AAAAYOA peees
P +,48£09A Yo £ev14
In VLYFYY-Q IARYZar
Tsi —+,«OYAYA -V YYEYFY Y

QD=46.069+0.749*GDP-0.247*DUM-2.577*EX+0.966*P+1.343*IN-0.057*TSI

(oo sbanil sl

ol a1y Ss Lol gliwl Al @bl adg o iulidl ws s S i8S lg oo
@ NRZE S MR GWOSLIONE DY TSV LSRR Rt [T (KW NS CRUVEE V- SRV X Pt [ KW A
OBl baies oo iali8l aeye VYF 5 A8 G | S Glol® bt d ages
5 VOV 5 VOV oty (e Lol cuysr a3l 5 o 28 (a3l Gl 25 )0 wops S
Joo Jictens (sl picte ans oo oLis 5 i o RZ e i s Iy (2alS 0o s +,00

Qi,.wo M).c 199 dolzo Ls‘f 60)91}) C.:L.) ¥ Jad.}

Ao oo gdgi |y S slolas s caiinly st Ol sy ds e OF

Gdp - V¥ FAQ YYYOFF | eeees
Dum — YYAYOY Y, OAYNY -Yas
Ex SV YA\YSY CAYOAYAY | e
P VoYV 5 YY.OAYVA | e
In VY \YESS VOXYY-D | egeees
Tp e Aeayy Y, AAQYA “YAY
Ms S YAPENE VAYYYYY | e

(oo bail sl



\RD ¥y &MB_‘AQD b)lom:ﬁ_ 'a)l.%g WJW-()L\Q‘U Azwgi g M)) dblu:}i‘ ‘_gl{,w;!’f aolllad

190 dolas gl (6,91 0 el alb
QS=39.588+0.740*GDP-0.221*DUM-2.281*EX+1.013*P+1.217*IN+0.080*TP-0.316*MS
S L RNWESCIRIN A S WO - oV I E=L KON [ P FRRVE P SR S| R WSS Wl PRV g U
9 blwd egee mhw (azlh (S Cwod Gloyaie j0 (Eal38l as 0 SO uioes b o
olpdlas,s e A g VLYY g V0 Gl ], S ab e 0ddyolo Sleislu sladily y slaws
@ O 450 w28 (a3l g SleiSle wlae (a3 ld )l £ 5 Gl s s So L ass
Sl e 45 dmo e olis 3 RZ Juie wlse Lol aoys < ¥) 5 oYY 5 VYA (s

A oo g |y s ad e Oyl wo 0 OF Jaw Jate

3o &5 e Aolas sl (69,51 i 0 Jgo

Exx -\, - FYVA YO, AA- 8
Im o 00 -39y yyyvagsa <, \V0
Dum o ¥YY Y, FAYY A

(Gipos a1l

e Aolao 61y 69,51 @l 4l »

EX=13.974+1.004*EXX-0.00*IM+0.00*DUM
Aboe Sals sy Ve sl 4y 5l F el (il Slsle ws e S ST ClS e oo
e S| PR A L R W B P T I B LR T8 V1St IR V=RCRE Vi FRPRRE e T V-
oS 5w Rz)l_x.'é.a L G KO o B R I3 LY VIS Ir S HPLA RS PR WS S V)
A oo geegi |y 5l 50 Ol pesd aey0 A9 Jow St slo i a5 aao 0
S oS Al g Sy
0392 3| &5 JUI 3l (Sums slolis g aye p solaidl slaw o 5 0yl oy p cpl Boo
35515 &y g o oyl Egoge Slool 5 Sloe b alolas dw cBad pl 4 Sliiws gl ol
M)f 0y (SUR) .la.ufola ).QUGQ QSLQQ}"“’)'?) W\)L&.ﬂ U""j) )| OMSS)M ‘5)).75 Ja.s|5)
DAL ol caS lgi oo uitred B co g |y S (SLolaT Ol s s 3 OF )l F5
Loyl cude Sl (Se Lol o bacand coges zdaw (ald 5 Se Coand o SLwl L5
Sools Lo ¢ Gudor sloaidly a4y az g Lol oo iali8l S Lol da psie ol iol58l



Crore dodw g (F3E (a5 0 idilo bdgese 33 s (o LOWT g adpe p (g3LaiBl glagy you 1 VY

9 e dll (Sne SLAE L 5l £ 9 w28 (a3l (g LS (o (egSae Al 35290
Tl § OSme Caagd S Bl 5 (S LA L 55 25 5 g paS e i esSae Al
7 st 1A oo Hlis 3 | (eaisljaw) £l Jay il Lol b bacand  cogos plaw 9 Suns
Lolas u.\..mLT 90 @J).?U Qilosls QLm.) N IGEN 6[.@‘5.»)).) LR LS’LQJ"‘ Ssle J.u Lolas »
Olas &8 (VY Glebo 5 (Sje 5 (VIA) plSen 5 bU logom)  mls 97men 0950
IRl sl (o) Lulpd jo plpl slatdl ez S5 g o0 @l (pl e g oy 50
Shlas! cpl oo oo Gl ) (Saw sl ooy98 el coye8 el ol38l g (e Coand
Seo g 1y Lolas g oS Lamead 0y ,5 50 05ls 0ai] )0 S 3,5 duad aS g0l 8l 05 o - ge
Bgdisn 0r5 9 (Sue Ceond BT lajen (551> 89 0 LoLE (aljEl g ol aams ploxl
soisl 0 Siwe Caend ulidl Gl pl 0gd o coge el iulidl Ko sgw
b o il38l 55 aililbatan Sie LolEs sl (ol 5 .0iS 5 gl0gm 1) ailibatin g a8 ale
3O M5 cge 5 S a9 g (golamdl oy ol )l ¢ Sliebll (e e Gl L llde B b o
a5 slolds jals coge bl gl oo ol 8l goladl )08 alS 5 golaidl slo g S puoas
Olyeds oy a3LE 50 lataad (Al g oy B9y g oo (s 25 SLOLE Ll 4o 5
&b JUl Corgo s 10 (g a8 4 lo yus Lol g aslibazaw 1L gl cpiils Jbe L S
Axellyd A5 990 c0 (wys) bl Glhgl 5k 4 s Ll alez 3l s b slafiL 5l Jbe
sLolds sl (Gl (Jlo 5k loles Glygl Sl suile 5 50 Ik sl oo (20l (Sene sLOLE
Oygody m,25 Al ol 1 3 Gles oS canl (S 0 (6,108 alo p sloli g ailjbasan
Aol JoSane GLolis 50 55 25 asibe )00 sloyesie 1 (6518551 (59, 5 paiiione yud
Lol 5 as e 5,51 Slejer 4 azgi b lacuad 1 i oo dw Aoles jo 1) 5,1 75 JUIS 5
ez Sl 455 L am on & i 55 e 5 550 e sl 10 8 5 s
o9 o ld Gl eS 0 aie Coweal jo ioldl 3188 L S Ceeud o VYT L
it S S Lol pals o700 L

1. Liu & Jiang (2005)



Yy ¥y C,MU-,.:,: b}ow)-p,l{»sw-v.y J‘w-()l.\g‘b w,:,m,) ‘_gblaa.'é‘ LSW%’" aolllad

Syt 4 Sl i plyiear ) (o et Sl oo alolas sl 3,50 adsl @l o
Solize Sleislo mllas wd 31as 5l 0 Jg el Bi> Jow 5l piite opl el 0055 Jlolias
dslin 48 o] (s 0y 09 (s @ jetiwd e ot jloliae e G S gt woli .l
39 Djeld e SS90 Bkl il Slhitle mllas cwd al 58 g S Ceed 0l L
ez ge ol Conl a8l brai 3o 1500 g llas sloan jo 4 o (S Lo glaasy 32
AL IS ST iz Sene &30 50 S5ews 5 Glnl 40 098 o0

b a3l (e oS Glial (315 L 0l (gla e o a5 oo L2 RY Jlaie
sladilyp olaas g Sletslo gllae 23Lo )1 € 5 o208 (a3 lh ()9 (AP Ls daeesd (cagoce
S gl oo uizred S oo zedy |y S dd e Dl pss as e OF o ol ezl
as e wadsyolo Slslo slaaily p olass 5 ) Sie Caond o Sl Ao (2L adgy jo o3l
Slhass oo uals 1) (Sis 450 50 Slidle mlas cwd (iali8l aes oo (]38l 1) S
ol e 4550 800 o fasy 5l 6ol @S pl g Sl 09, s b it (nl (60
s il Gabos gloaidl pl ol 0 (WWAY) LS 5 &gy 5 (VYAD) ol 5 (5,08 ausle
o275 Sl 4295 B 55 (Semme 420 p Lol pllan (alh g v 25 (a3 Lo )1 E 5 e
slp e o5 sgd oo golaidl slapiie plogs 5 S0 solasdl Sluebll il coge
5l LIS ke s gy Wojgp sl g cle aile (goladl gl dled pslail 5 enia
et Gl s pum sl Koo (b oyl jo bowad Rl g e 1o s Bk
b slige 2alS S Jlil po a0 s g 090 Jiie ol )] & Ses I3l 5l Loyl
el llan Cuad 5 5,1 £ s s dnansd gogas o rite oz 4Sul & 25
g0yl Lalis mals 1) o a8 51y i LY YA L )l 7 5 Ol s caS gl oo caiins Kon
) oms Sl o cial3dl 3170,V b S Casd 9 10,Y) L lacesd sogos zhaw o] 51 e
A IS S Lol alS 0 7YY L Slamle mdlas cund Gl oy e 005 )ls

S (AL ol 5 v o0 e ld (Dl s kDl jolo was o lis pge Aolas 3l Lol ol
Joe 5l g 05 Jlolixe (AL 0y o po dims oo zdgi | 5l 50 Olss ws 0 4 Sl
3ol & eolole Gl wes oo (iali8l ) 551 755 qee o0 el g Sloyly jo iuli8lal B
275 5l o ) &5 Sl Sl el Dol g 5l 55 e e Al LS 45 Al oo ralS
s S 03 25 S (im0 shte ] s LB ) 5 5 5 i
Glolis g as e golaidl slacdled 4 eolamdl ol 5 luwbl wasal jo S o] cde «
Lo b o)1 piitnn s ST (e GLOWE g 4550 2 5 £ 55 59, 5 o2 5 ) (e
&P JUB 5l memS Sy AYHA (S LA 28 peiese S| S5 g5 o0 Lo 22



Crore dodw g (F3E (a5 0 idilo bdgese 33 s (o LOWT g adpe p (g3LaiBl glagy you 1 ¥V¥

JUS 51 map 3 g YY) Sae b s o2y o 5] Cpimad sl 0392 /ALY Y )|
250085 JUE 5l o oo i g 00,208 i 51 aS] (SLL &S5 sl 005 =1 VD 5l & 53
AJle‘J.JJ.)LM:w‘oéy&mwffuiwrsgw)ﬂ)‘ﬂwwébm
uJ‘ Cde AJ‘yGA AJ‘OAJ») )J‘ )JM p.!).?b )‘ u&mﬂ ulfé.usl..ol.ib 9 ulf.\.usdfm iy u‘}u
L1y 0s3 auys a8 5 0wl a5 Wil 1y ol ol GBass ol e Js S o Salen
S QESLaE w2 Ol myps llyd 50 (b (P 4 S Siales 0o laced

! oo Mi UK‘M UL?J.&SMJ.C u‘y )‘

&L o)l
3,85 5e>g é.eL».A ool



Vo ¥y aww_pgb °)L°‘*’-|°)l{)5“‘“”z‘." J‘w-()l.\g‘b 4"“""9""9““’)) ‘_gblaa."é‘ ‘_g‘{,wa'bg’! aolllad

References

Abbasi Nejad, H. & Yari, H. (2009). The effect of oil shocks on housing prices in

Iran. Economic Research Quarterly, 1, 59-77.[In Persian]

Abolhosni, P. (2021). Estimating and comparing the utilization of production
capacity in Iran's factory industries in the private and public sectors, master's
thesis. Allameh Tabatabai University. [In Persian]

Aghaei, M. Rezagholizadeh, M. & Mohammad Rezaei, M. (2017). Investigating
the effect of economic and trade sanctions on trade relations between Iran and
major trading partner countries. Strategic Public Policy Studies Quarterly,
8(28). [In Persian]

Amiri, E. & Fakhari, H. (2021). Purchase of the auditor's opinion and the quality
of financial reporting: with the simultaneous equation model approach.
Danesh Audit Quarterly, 82, 27-58. [In Persian]

Aslani, P. & Asdalahi, A. (2015). Evaluation of the impact of economic sanctions
channels on housing prices in Iran. Housing Economics Quarterly, 52, 107-
134. [In Persian]

Ataev, Nordir (2013). Economic Sanctions and Nuclear Proliferation: The Case
of Iran, Thesis in Economic, Central European University, CEU Library.
Hungary, Accessed June 2014. http://www.etd.ceu.hu/2013/ataev_ nodir.pdf.

Baltagi, B. H. (2005). Econometric Analysis of Panel Data, John Wiley & Sons
Ltd.

Biglaiser, G. & D. Lektzian (2020). The Effects of Economic Sanctions on
Targeted Countries’ Stock Markets. International Interactions, 25.

Blackley, D. M. (1999). The long-run elasticity of new housing supply in the
United States: Empirical evidence for 1950 to 1994. Journal of Real Estate
Finance and Economics, 18, 25-42.

Coulombel, N. (2011). Residential choice and household behavior: State of the
Art. Sustain City Working Paper, 2.2a, ENS Cachan.

Dong, Y., & Li, C (2018). Economic sanction games among the US, the EU and
Russia: Payoffs and potential effects. Economic Modelling, 73, 117-128.

Ezzati, M. & Salmani, U. (2015). Estimating the effect of economic sanctions on
Iran's economic growth. Basij Strategic Studies Quarterly, 67, 69. [In Persian]

Ezzati, M. (2016). Analyzing Direct and Indirect Effects of Economic Sanctions
on I. R. Iran Economic Growth: Focusing on the External Sector of the
Economy, Open Journal of Marine Science, 6: 457-471. [In Persian]

Ezzati, M. Heydari, H. & Moridi, p. (2020). Investigating the effect of economic
sanctions on the production and employment of Iran's industrial sector.
Strategic and Macro Policy Quarterly, 1, 38-65. [In Persian]

Ezzati, M. kazemi Mehrabadi, A. (2017). The Effect of Economic Sanctions from
the Banking Channels (Monetary) On the Industrial Production of Iran.
International Journal of Economic Perspectives, 11(3), 801-809. [In Persian]

Ezzati, M. & Salmani, U. (2017). The welfare effects of economic sanctions on
final consumers of goods and services in Iran. International Journal of
Environmental And Science Education, 7(2). [In Persian]



B2 Jodx0 g (535 (45 g0 cdiloj ldgexe 315 jo0 [ WO g ad pe 1 (g3l gy yo0 1 A ld

Fallis, G. & Smith, L. B. (1985) Price effects of rent control on controlled and
uncontrolled rental housing in Toronto: a hedonic index approach. Canadian
Journal of Economics, 18(3), 652-59.

Felbermayr, G. J., Syropoulos, C., Yalcin, E., & Yotov, Y (2019). On the effects
of sanctions on trade and welfare: New evidence based on structural gravity
and a new database.

Felbermayr, G., Syropoulos, C., Yalcin, E., & Yotov, Y. V. (2020). On the
Heterogeneous E ects of Sanctions on Trade and Welfare: Evidence from the
Sanctions on Iran and a New Database.

Gujrati, D. (2011). Fundamentals of econometrics. translated by Abrishmi, H.
University of Tehran Printing and Publishing Institute. [In Persian]

Hovi, J.; Huseby, R., and Sprinz, D.F. (2005). When do (imposed) economic
sanctions work?. World Politics, 57(4), 479-499.

Iranmanesh, S., Salehi Asfiji, N. & Jalaii Esfandabadi, S. M. (2021). Investigating
the effect of foreign sanctions on the balance of foreign payments of the
Islamic Republic of Iran: a dynamic systems approach, Applied Economic
Theory Quarterly, 2, 75-106. [In Persian]

Jeong, J. M. (2000). Economic Sanctions and Income Inequality: Impacts of Trade
Restrictions and Foreign Aid Suspension on Target Countries. Conflict
Management and Peace Science.

Khalili Iraghi, M. (2012). An Introduction to Housing Economics. University of
Tehran Printing and Publishing Institute. [In Persian]

Khateri, Z., Najarzadeh, R. & Ageli, L. (2021). The effect of economic sanctions
on the capital account in Iran. Quantitative Economics Quarterly, 18, 135-
162. [In Persian]

Khodadadkashi, F. & Zarban, N. (2014). The Role of Speculation on Housing
Price Changes in Iran (1370-1387). Economic Research and Policy Quarterly,
71, 5-28. [In Persian]

Kyomorthi, M. Ahmadi Shadmehri, M. T. Salimifar, M. & Abrishmi, H. (2019).
Investigating the effect of financial and energy sanctions on the production
gap in Iran's economy. Iranian Economic Research Quarterly, 79, 33-66. [In
Persian]

Korhonen, 1., Heli S. & Laura S. (2018). Sanctions and countersanctions — effects
on economy, trade and finance. Focus on European Economic Integration,
Oesterreichische Nationalbank (Austrian Central Bank), issue Q3-18, 68-76.

Kravacek, T. (2020). The Impact of International Sanctions on The Economy of
Iran.

Lacy, D., and Niou, E.M. (2004). A theory of economic sanctions and issue
linkage: The roles of preferences, information, and threats. The Journal of
Politics, 66(1), 25-42.

Lamotte O. (2012). Disentangling the Impact of Wars and Sanctions on
International Trade:Evidence from Former Yugoslavia. Comparative
Economic Studies, 54(3), 553-579.

Liu, Z. & Jiang, G. (2005). House Price and Land Price: Disputation, Comment
and Empirical Research. China Land, 8, 28-39.



Yy ¥y aww_pgb °)L°‘*’-|°)l{)5“‘“”z‘." J‘w-()l.\g‘b 4"“""9""9““’)) ‘_gblaa."é‘ ‘_g‘{,wa'bg’! aolllad

Maclennan, D. (1977). Some Thoughts on the Nature and Purpose of House Price
Studies. Urban Studies, 14, 59-71.

Maleki, B. (2016). Analysis of Iran's Housing Market. Tehran: Industrial
Management Organization. [In Persian]

Malpezzi, Stephen, & M. Wachter, Susan (2002). The Role of Speculation in Real
Estate Cycles. The Center for Urban Land Economics Research, University of
Wisconsin.

Manzoor, D. & Mustafapour, M. (2013). Rereading unfair sanctions:
characteristics, goals and measures. Financial and Economic Policy
Quarterly, 2, 21-42. [In Persian]

Mehrabian, A. A. & Gudarzi Farahani, Y. (2022). The role of exchange rate
fluctuations on private sector investment in Tehran city housing using the
Markov regime change model. Business Management Quarterly, 53: 191-
206. [In Persian]

Mehrgan, N. & Ghafari, V. (2016). Factors affecting rents in Iranian cities using
combined data. Housing Economics Quarterly, 56, 77-100. [In Persian]

Mohebati, Y. (2018). Investigating economic sanctions and their effect on Iran's
economy. Quarterly Journal of Management and Accounting Studies, special
issue, 46-63. [In Persian]

Morovat, H. Nassiri Aghdam, A, & Mirhashemi, R.(2018). Estimating the Price
Elasticity of New Housing Supply in Iran (Provincial study). Economics and
Modeling Quarterly, 32, 151-176. [In Persian]

Nakhli, S.R., Rafat, M., Bakhshi Dastjerdi, R. and Rafei, M. (2021). How do the
financial and oil sanctions affect the Iran's economy: a DSGE framework.
Journal of Economic Stud-ies, 48 (4), 761-785.

Pape, R.A. (1997). Why economic sanctions do not work. International Security,
22(2), 90-136.

Peksen, D. (2009). Better or worse? The effect of economic sanctions on human
rights. Journal of Peace Research, 46(1), 59-77.

Poterba, J. M. (1984). Tax subsidies to owner-occupied housing: an assetmarket
approach. The quarterly journal of economics, 99(4), 729-752.

Qaderi, J. & lzadi, B. (2016). Investigating the effect of economic and social
factors on housing prices in Iran (1350-1391). Urban Economics Quarterly, 1,
73-93. [In Persian]

Qolizadeh, A. A. & Ghanbari, S. (2017). Investigating the effect of housing assets
on household consumption expenditure components in Iran. Housing
Economics Quarterly, 61, 51-76. [In Persian]

Rahmani T. & Esfahani, P. (2015). An analysis of the effect of supply and demand
factors on housing prices in Iran. Housing Economics Quarterly, 55, 11-30. [In
Persian]

Rasaaf, M., Rostamzadeh, P., Islamluian, K. & Hadian, E. (2021). The global
effects of Iran's oil embargo: an application of game theory. Economic
Modeling Research Quarterly, 43, 133-175. [In Persian]



B2 Jodx0 g (535 (45 g0 cdiloj ldgexe 315 jo0 [ WO g ad pe 1 (g3l gy yo0 1 YA

Razavi, S. A., Salimi Far, M. & Naji Maidani, A. A, (2014). Exchange rate and
its effect on non-oil exports in Iran: vector autoregression approach. Economic
Strategy Quarterly, 8, 35-53. [In Persian]

Somerville, C.T. (1999). Residential Construction Costs and the Supply of New
Housing. Endogeneity and Bias in Construction Cost Indexes. Journal of Real
Estate Financeand Economics. 18(1), 43- 62.

Suri, A. (2011). Econometrics with the use of Eviews7. Farhangshenasi
Publications. [In Persian]

Suri, A. (2014). Getting out of the recession and the role of the housing sector.
Housing Economics Quarterly, 50, 97-113. [In Persian]

Taibi, S. K. & Sadeghi, A. R. (2017). The effects of international sanctions and
other factors affecting the exchange rate in Iran. Economic Research
Quarterly, 3, 641-661. [In Persian]

Teshkini, A. (2014). Applied econometrics with the help of Microfit. Noor Alam
Publications. [In Persian]

Tyll, L., Pernica, K., & Arltova, M. (2018). The impact of economic sanctions on
Russian economy and the RUB/USD exchange rate. Journal of International
Studies, 11(1), 21-33.

Wang, Y., Wang, K., & Chang, C. P. (2019). The impacts of economic sanctions
on exchange rate volatility. Economic Modelling, 82, 58-65.

Yelena, T. & Q. Faryal (2016). Global Oil Glut and Sanctions: The Impact on

Putin’s Russia. Energy Policy, 90(C), 140-151.



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.2, Summer 2024, pp: 299-320

Economic Sanctions, Exchange Rate and Housing
Supply and Demand

Mehrdad Mahmoudian Zamanehi
Morteza Ezzatiz
Mohammad Jafaris

Received: 2023/08/18 Accepted: 2023/10/08

Introduction

The occurrence of various shocks affects economic variables and change their
course over time. Knowing the effecst of such shocks on economic variables is
necessary for proper policy making in the economy. Therefore, many researches
are conducted in this field in the world. Policy-making without recognizing these
effects can result into tremendous challenges. One of the most effective shocks in
the Iranian economy is the sanctions, especially the nuclear ones, which have had
extensive effects on the behavior of brokers and consequently on the country's
economic variables.

Economic sanctions cause a change in the exchange rate by creating a chaotic
atmosphere and confusion in the economy, followed by a change in the supply
and demand of housing. Therefore, the purpose of this research is to investigate
the effect of economic sanctions on the supply and demand of housing through
the exchange rate channel. For this purpose, provincial seasonal data for the period
of 2011-2021 have been used and Seemingly Unrelated Regression (SUR) model
has been used to analyze the data.

Methodology

Different methods can be used to estimate the model of the equations of this study,
such as single equation methods or methods of solving simultaneous equations,
whose estimates are different. The most common methods of solving
simultaneous equations are the two-stage and three-stage least squares regression
methods, as well as Seemingly Unrelated Regression, which is used when there is
a relationship between the error part of the equations or there is a simultaneous
correlation. The method discussed in this research is Seemingly Unrelated
Regression (SUR) model or Seemingly Unrelated Regression Equations (SURE),
which was proposed in 1962 in econometrics.

Findings

The findings show that provincial gross domestic product, housing prices, and
inflation have a positive effect on demand. The variables of stock market index,
exchange rate and sanctions have had a negative effect on housing demand. On
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the supply side, housing price variables, the number of building permits issued,
and inflation have a positive effect on the housing supply, while the exchange
rate, sanctions, and the price of construction materials have a negative effect on
the housing supply. Imports and embargoes have increased the exchange rate and
exports have decreased the exchange rate. On this basis, the embargo has both a
direct effect and an indirect effect through the exchange rate on the reduction of
housing supply and demand.

Discussion and Conclusion

The estimation results for the first equation show that the variables are significant.
It can also be said that provincial GDP, housing prices and general price level
index have a positive effect on housing demand and with the increase of these
variables, housing demand increases. According to the findings of the research
and the analysis of the available data, the inverse relationship between the stock
market index, the sanctions index and the exchange rate with housing demand is
confirmed. So, with the growth of the stock market index, sanctions index and
exchange rate, the demand for housing decreases.

In the preliminary results, the estimate for the second equation of the average
effect of labor wages as a part of the production cost was not significant. But in
estimates, the effect of the price of construction materials is significant. This
variable was removed from the model. It can be said that one of the reasons for
the non-significance of the wage variable is its low relative growth compared to
the growth of housing prices and the growth of construction materials. On the
other hand, the share of wages in housing construction costs is much lower than
the costs of materials and other costs. This causes the wage rate in Iran to be less
effective in housing supply. It can also be said that an increase in the provincial
GDP, housing prices and the number of building permits issued increases housing
supply.

The results of the third equation show that exports, imports, sanctions index,
liquidity volume and provincial GDP explain 99% of exchange rate changes. It is
worth mentioning that any increase in exports and sanctions index increases the
exchange rate, but with the increase in imports, the exchange rate decreases,
which shows the negative relationship between the exchange rate and imports.
Since the exchange rate increases under the influence of the sanctions and the
exchange rate has a negative effect on the housing demand, it can be said that
sanctions have a direct effect on the economic activities of supply and demand
due to the disruption of security, certainty and economic stability. Housing has an
effect on the supply and demand of housing due to the change in the exchange
rate.

Keywords: Economic Sanctions, Housing Supply, Housing Demand, Exchange
Rate, Iran
JEL Classification: 018, F31, R31, R2
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Introduction

In recent years, cryptocurrency analysis has become increasingly popular both in
academic research and in the financial system as a whole. Cryptocurrencies are a
globally spreading phenomenon that is frequently and also prominently addressed
by media, venture capitalists, financial institutions, and governments alike
(Glasser et al., 2014). Knowing the relationship between cryptocurrency market,
stock market or commodity market will be very useful for managing investors’
portfolios and how much of their investment will be allocated to cryptocurrencies
for their assets to be secure.

The possible interdependence of stock markets and cryptocurrencies is a
crucial concern in the financial market literature due to its paramount importance
for investors and portfolio managers. Although cryptocurrencies are a recent
phenomenon, with the first cryptocurrency, Bitcoin, appearing in January 2016,
they quickly become a worldwide phenomenon that is broadly discussed in the
finance literature (Glaser et al., 2014).

Many scholars in recent times explored the correlation between
cryptocurrencies and stock market. Several studies (see Conrad et al., 2018; Jiang
etal., 2021; Tiwari et al., 2019; Corbet et al., 2018; Salisu et al., 2019) considered
advanced economies to explore the impact of cryptocurrency and stock market,
provided important insightful stories. Few others (see Lahiani and Jlassi, 2021;
Dasman, 2021; Vardar and Aydogan et al., 2019; Sami and Abdallah, 2020)
explored the association in emerging economies. Additionally, the association
between cryptocurrency and stock market also received considerable attention
among the scholars in the time of COVID-19 (see Mariana et al., 2021; Grobys,
2021; Nguyen, 2021; Kumah, 2021). The issue discussed in these studies is
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mainly based on the fact that cryptocurrencies are gradually establishing
themselves as a new class of assets with unique characteristics, although
skepticism and lack of understanding of their nature still exist. These new
financial assets (tokens) can offer new opportunities for portfolio diversification
and risk hedging. The common consensus regarding weak correlations between
cryptocurrencies and stock markets has recently been challenged by their
synchronous downturn during the COVID-19 pandemic.

Any financial instrument such as stocks and cryptocurrencies traded in the
markets may be subject to price fluctuations based on several factors. Factors such
as positive and negative news, financial status of stock companies traded in stock
markets, political events, global changes and environmental conditions including
market risks. With the globalization of the use of cryptocurrencies, the popularity
and use of cryptocurrencies has been steadily increasing in Iran over the past few
years. In this new situation, investors are looking to reduce their investment risk
and achieve optimal portfolio diversification with the participation of new
financial assets. Considering the direct and indirect influence of Iran's economy
on global financial markets and the expansion of activities related to
cryptocurrencies in the context of international sanctions, the question is raised
whether there is a relationship between stock returns and cryptocurrencies
returns? This study combines the Variational Mode Decomposition (VMD)
method and symmetric and asymmetric copula functions to examine the
dependence structure between cryptocurrency and stock markets under different
investment horizons.

Methodology

The fundamental aim of this study is to investigate the structural dependence
between the cryptocurrency market and the Iran Stock Market Index using daily
data (common trading days) during the period from 8 August 2015 to 21 February
2023. This study combines VMD method and various symmetric and asymmetric
copula functions to examine the short-term and long-term dependence structure
between the cryptocurrency markets and the Iranian stock market under different
investment horizons. In this study, the Normal copula, the student-t copula and
the Archimedean copula family functions such as the Frank copula, the Gumbel
copula and the Clayton copula have been used. Also, the dependence structure
between markets is investigated with one subroutines of the Vine copula
functions, namely C-Vine.

Discussion and Results

The results show that there is no structural dependence between the return Bitcoin
and Iran stock market using the Archimedean copula function, either in the short
term or in the long term. In other words, the changes domain in return of Bitcoin
during the low and high ranges on the return of the mentioned index are
insignificant. The results indicate that the cryptocurrencies researced are strongly
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correlated. However, the associations between cryptocurrencies and conventional
financial assets are negligible. These results are consistent with the findings of
Gil-Alana et al. (2020); Tiwari et al. (2019) and Corbet et al. (2018) which reveal
that there is no correlation between the cryptocurrency and stock markets.

Conclusion

The results indicate that the cryptocurrency market is separated from the main
class of financial and economic assets and hence offers various benefits to
investors. Structural dependence using Vine copula functions is better than
Archimedean copula in identifying the structural dependence between
cryptocurrency and the Iranian Stock Market Index during the period under study.
Based on the research findings, the Clayton copula has been chosen as the suitable
model to explain the correlation between the return of Bitcoin and the stock
market index on the condition of the growth price Ethereum. This point indicates
asymmetric effects the dependence on the negative tail is more than the positive
one. The findings in this paper indicate the significant role of cryptocurrencies in
investor portfolios since they serve as a diversification option for investors,
confirming that cryptocurrency is a new investment asset class.

Keywords: Cryptocurrencies, Variational Mode Decomposition, Copula
Function, Stock Market Index, Dependence Structure
JEL classification: C22, C14, C20, G12
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