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Abstract

Banking crises have been widespread in recent decades in different countries and have
incurred significant costs to economies. Banking crises are highly disruptive events which
lead to sustained declines in economic activity, financial intermediation, and ultimately in
welfare. It is then no surprise that academics and policymakers devote significant efforts
to develop models to attempt to predict crises and to design policies to resolve them and
mitigate their economic impacts. Due to the weakness of other financial institutions in
country, the banking system is one of the main institutions which has particular importance
in Iran's economy. Financial markets persistently confront with fluctuations in assets such as
housing, gold and foreign exchange where these assets are often considered as a substitution
for household deposits. Because these deposits are regarded as the most significant banks’
resources, an analysis of resource shortage impact on banks’ lending power on the one hand
and the effect of lending power on macroeconomic variables such as output and inflation
on the other hand makes it very important. Therefore, Banking system challenges cause
substantial effects on the economy, especially if it is affected by the balance sheets crisis,
it doubles its significance. This research, will explaining the crisis in the banking system
of the country and its dimensions. By estimating the limits of the fictitious assets of the
banking system of the country and the estimation of the balance sheets insolvency; within
the framework of a model dynamic stochastic general equilibrium reviews its effects on
macroeconomic variables. The results show bank loss impact growth negatively through
decline in capital formation, raise in inflation and increase in firm’s capital and labor costs.
It increase economic volatility respectively.

Keywords: Banking Crises, Fictitious Assets, Insolvency, Dynamic Stochastic General
Equilibrium.
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1. Introduction

The structure of Iranian financial systems is based on banking loans and credits.
For this reason, Iranian commercial banks maintain the monopoly power in
supplying credits to the real sector. Furthermore, together they establish the biggest
financial system in the economy. Due to recent widespread banking crises in many
countries in the world, including Iran and their impacts on their economies,
studying banks' balance sheet problems at the time of these crises is very crucial.
Within the framework of a dynamic stochastic general equilibrium (DSGE) model,
this research will explain the crisis in Iran banking system and its effects on its
macroeconomic variables. Specifically, this will be done by estimating the limits of
fictitious assets of Iran banking system and calculating the balance sheets
insolvency. Banking crises are usually characterized by the following two
characteristics: Major issues in the banking system, like depositors rush to withdraw
money from banks, severe losses of the banking network and ensued bankruptcies.
Government interventions in the face of losses of the banking network. The first
case, which is termed as bank run and liquidity crisis, is caused by depositors rush
to withdraw from the bank or any other situations in which the bank is unable to
honor its obligation to its depositors. The second case is balance sheet crisis. This
is an asset-liability gap, in which the difference between bank’s debt value and

assets value exceeds bank’s capital value. This research will explore the latter issue.

2. Materials and Methods

The purpose of this study is to design an applicable model in macroeconomics, in
order to investigate the effects of balance sheet crisis on the main macroeconomic
variables (production, inflation, etc.) for Iran’s economy. A DSGE model is used
for this purpose. The main structure of the model has been designed using the works
of Deeb (2008 and 2010), Agnour et al. (2012), Kandak (2012) and Ahmadian
(1393). The most important added change is the expansion of the banking model
for the specific conditions of Iran banking system and the inclusion of balance sheet
crisis as one of the most imperative facts in the structure of the Iran banking
system.The model includes six sectors: household, firm, government, bank, oil

revenue, and monetary authority. As mentioned, its distinctive feature is the
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application of a balance sheet shock through its most important component, namely
the default of bank loans (calculated in the previous section) and its effect on
macroeconomic variables such as production, investment and inflation. The shock
of non-performing loans is modeled as a white noise shock. The white noise shock
is also consistent with the behavior of delinquencies in the country's banking
system. Given that the frequency of default events is very low compared to the
number of loans and defaulters have very different characteristics, and considering
that, each loan default event occurs in a different macroeconomic condition than

others, evidently the default events should be considered as independent shocks.

3. Data and Discussion

The effect of the balance sheet sock on the deposit market is the same as its effect
on liquidity, first decreasing and then increasing. Given that this model also takes
bank rush into account, the occurrence of said imbalances causes general panic and
reduces the amount of deposits. From a microeconomic point of view, the
depositor's fear reduces the household's desire to keep money. This drop in the
deposit supply causes a sudden increase in the interest rate on deposits and in turn,
increases the bank's financial cost. Thus, banks' resources are under pressure due to
the balance sheet socks from two perspectives: a decline in cash inflows from the
repayment of installments and an increase in interest rates on household deposits.
The corresponding effect of an increase on the cost of capital for the firm is the
reduction of return on investment. The financial theory of the firm suggests that
financing through borrowing, due to its leveraged nature, increases the return on
investment. In contrast, the use of internal financing and the firm's own capital
reduces the return on investment. The decline in credit offering due to the balance
sheet shock forces healthy firms to replace bank financing with internal financing.
Firms who are in default are also de-leveraging their balance sheets to repay their
loans and prevent bankruptcy. These two effects, such as discussed in the studies
of Cristiano et al. (2007), Sons and Exo (2013) and Barzina and Makarkaski (2011),

simultaneously reduce the level of capital and return on investment.
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4. Conclusion

The occurrence of a balance sheet crisis disrupts the cash flow of the bank and as a
result, it becomes difficult to provide resources for loans. In response, the bank
compensates for its resource deficit by increasing interest paid on household
deposits, which creates money and increases the money supply. Given that in the
model of this paper, money supply belongs to the households, a surge in the impulse
reaction function of household liquidity occurs. This is a closed economy model,
which means household consumption and investment and firm and government
expenditures constitute the demand of the whole economy. As such, the first effect
of an increase in household’s liquidity is an increase in the total demand of the
economy and inflation. As can be seen in the impulse reaction functions,
consumption is greatly increased, which corresponds to an increase in inflation. The
total effects of balance sheet shock on the macroeconomic variables of the country
in this model have two important results. The first is a sharp drop in economic
growth due to balance sheet crisis. The second result is the rise in economic

fluctuations and subsequently higher uncertainty.
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Fig. 2: The composition of Insolvency Insolvency in 2018 (source: the calculations of the
researcher from the financial reports of banks in 2018).
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Tab. 2: Prior and posterior distribution of parameters
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1. Cost of capital



“M .

day Bygd 40 paxite S o gz Cdedily Jole I 48 dlad )3 1y b usie (golaiBl Sad &Syl 4 dngi

CuiS y Bl GiliEl S (oolaiBl by ialS 5 e (Jdd pmedds 00,5 5L sy clls @ B oyl bl
g g0 Jdo 3lg Mt ddg5 S5 &y (g5l 50 Sod oS pl 4 as g b ol Aalgd dgngdy iy Jolad 4y pusio
o)ligd il b denily Jolei &y jpustio CuiS j ccudild Anlgd doldl 0y9d in U (golatBl Ay yuxio OT Sl
2,8 anlgd sl e 13 Slwg Hld, SG Al cpl a5 i dales JLos (adgl ol 5l 2eS jlude 4 Jo)
Jw.fgo Cord oleld U"l )l g l!b).uu.n ﬁ‘.w P @PE le.buu.mlf 9 uw])ﬁl

Ol D)1 (23w S 9> Juo nl 53 S olaill (S gl jiie (31U STod S Egene
djesuwd &g i yial38l g pyei il 8l ceulo o JuSis ialS .l (65506 51 50 (goliasBl wiy a8l casecs
oo oS Cuwl (gobail Cllug yiol38l pgd dons g o (golaidl Wiy il el oKy &by dbja
el 556 Seb g68g waml Lasuino S STy wlg 1 a8 yeb e .ol (VoY) 9T g o)) dalllas
e 859310 B Vel (5:50ko psboas (6150 S'gd 4 51398 oo (o3baill (slapite plos oL sl Loy
Col oobazil Jolge  Sluaboll Lico lugs oyl S o Jwos (eoladl sl pusiio o 1y (605 g Lol cans]
S5 o e Yl lgls g ol80 Gesds (golaidl Clogeuns &S

i W
o
10
15 — - . - -8 - i " ) - -
110 <0 1 40 a0 10 0 18 40 50 10 20 14 a0 )
i Pl - ) <ot e titd_d o - m_e
1 s
0.01
4] o —
i ]
AN - . - o LT . “ " + oo - - .
(AN 200 L1 ] Al bRl 1" 20 A 11 A0 el RN 2} Wi e 1) =i
r_tile_k . iy ® '
o - 5 . 0.02
|J] -
R iFd 0 o
0.04
O D4 LY 0 e
1 20 0 a0 S50 10 20 30 40 50 10 20 0 40 D0
T mec r_tild_| =3
> 10" HB _tild_| > 107 y
4
2 0.02
- 0 =10
G 20 30 40 50 10 20 30 4an 50 10 20 30 40 50
-3 m_dot
. <1072 I . 5 G 2 0oz . e
00
-2 0 u\/\——
a 0.04
10 20 20 40 50 10 20 30 40 5C 1 20 30 40 50
4 etta r_tild_i m
% 10 _tiid_| 001
0
4
2 D 0S o
0
erprpnep— 0 00t P e e
10 20 30 40 50 10 20 30 40 50 10 20 30 40 50O

B! (WS g purie g (651550 Sand 431:Y 415500
Dig. 1: The effect of Insolvency shock on macroeconomic variables
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Abstract

The purpose of the present study is to evaluate projection bias in people’s beliefs and
behavioral intentions under the influence of temperature changes. For the aforementioned
evaluation using of a simple binary distinction under two temperature 22 C*0and 38 C"0,
projection bias in people’s beliefs and behavioral intentions about water and electricity
consumption-reducing devices has been investigated. The statistical population of this
study consisted of 203 Ilam residents. The ordered probit regression analysis revealed that
projection bias is evident in people’s beliefs (importance level) and behavioral intentions
(willingness to purchase) concerning water and electricity consumption-reducing devices
in hot weather (38°C) compared to cool weather (22°C). Regarding both categories of
saving water and electricity consumption, in hot weather compared to cool weather, the
level of people’s belief about devices that reduce water and electricity consumption is more
than their willingness to purchase. In addition, the results showed that there is the positive
and significant relationship between belief in water consumption reducing devices and the
level of education as well as between the willingness to purchase of water consumption
reducing devices and financial situation. Nevertheless, no significant relationship between
people’s beliefs and intentions as dependent variables and age, gender, residence status and
residence dimensions as independent variables were found. The results of the present study
could be used by the activists of the goods and services market as well as environmental
activists. It also requires the attention of the government to support eco-friendly products
by setting incentives for people and to encourage people to use these products.
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1. Introduction

Changes in weather conditions will lead to changes in people's behavior regarding
the use of different products (for instance: using a heater in cold weather and a
cooler in hot weather). Accordingly, Zwebner et al. (2013) have argued that people
who exposed to hot weather, will state the higher values for the types of products.
Lamp (2018), showed that people in sunny weather have more tendency to accept
solar technology. Furthermore, Clot et al. (2022) have showed that people will
support eco-friendly products in sunny days more than rainy days. This kind of
valuation refers to a kind of bias under the heading projection bias in which people
will think that the current preferences will persist into the future and the individual
will be severely in present bias. In other words, projection bias will lead to an
incompatibility between expected and ultimately realized utility. This demonstrates
that a person's behavior won't need to appropriately maximize intertemporal utility.
This means that projection bias could be lead to dynamic inconsistent (Loewenstein
et al., 2003). and individual with the current choices will ignore the utility in the
future so that climate changes during the respond time could affected the
individuals decisions regarding buying the durable goods (or even low-durable
goods to investigate this kind of the bias, in two days with different temperatures in
the spring (22°C and 22°C), the perceptions and willingness to purchase eco-friendly
water and electricity consumption-reducing devices are examined. As a result, the
present research intends to investigate projection bias in people's belief and
intention to purchase eco-friendly water and electricity reducing consumption

devices.

2. Materials and Method

A questionnaire was employed in this investigation, and the questions were divided
into three sections. Questions about peoples' beliefs and willingness to purchase
regarding water-reducing devices, such as water-reducing showers and low-
consumption water coolers, are asked in the first section. The second section
encompasses questions about people's beliefs and willingness to purchase

electricity-reducing equipment such as solar coolers. The third section also
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contains the respondents' supplementary information. Data analysis was performed

using Stata version 17 software.

The Mann-Whitney-Wilcoxon (MWW) non-parametric test is used initially,
according to Clot et al. (2022) method , to investigate and compare the scores
pertaining to supplementary information as well as beliefs and willingness to pay
for the purchase of water and electricity consumption-reducing equipment in two
groups of independent participants. In the next step, the ordered probit regression
is employed to investigate and measure the relationship belief and purchase
intention of water and electricity-reducing equipment as ordered dependent
variables and age, gender, education, financial situation, residence status, and

residence dimensions as independent variables.

3. Data

A paper questionnaire was used to examine the sample, which consisted of two
groups of city residents in Ilam on two separate days with temperature differences
of 17 °C: April 7, 2020, at 22 °C, and June 21, 2020, at 38 °C. The questions were
responded to by participants at the specified ambient temperatures. The sampling
procedure was convenience sampling. There were two stages of questionnaire

distribution, each with the exact same questions.

4. Discussion

The Mann-Whitney-Wilcoxon test findings for belief and the purchase intention of
the water and electricity-reducing consumption products are shown in Table 1 in
order to examine the response process of participants in two stages. The findings of
the experiment demonstrate that the response process of participants in the two
stages is not the same, indicating that the level of belief and inclination to purchase

is higher at 38 °C than at 22 °C.

As shown in Table 2, the results of model 1 demonstrated that people's belief and
willingness to purchase water consumption-reducing products has been increased

by the increase in tempreture (38 °C). The findings of models of 2 have
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demonstrated a significant and positive relationship between people's levels of
education and their belief in water-reducing devices. Furthermore, there is a
positive and significant relationship between people's willingness to purchase

water-reducing products and their financial situation.

According to the findings in Table 3, the belief and inclination to purchase solar
coolers enhanced in hot weather compared to cool weather (22 °C). This confirms
the projection bias of individuals regarding their belief and willingness to purchase

electricity consumption-reducing products in hot weather.

5. Conclusion

The investigation findings revealed that there is a projection bias for water and
electricity consumption reducing equipment under the influence of temperature
changes. In other words, individuals in hot weather (38°C) place a higher value on
and are more inclined to purchase water and electricity consumption-reducing
devices than individuals in cool weather (22 °C). In this manner, the level of belief
(level of importance) is higher than the willingness of individuals to purchase both
water and electricity-consumption-reducing devices. In other words, individuals
believe they can support more eco-friendly devices to sustain the common
consumption level and mitigate water and power outages by purchasing water and
electricity consumption-reducing devices, owing to the enhancement in the peak

consumption of water and electricity during hot weather.
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Tab. 1: Descriptive Statistics (N=203)
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Tab. 2: Descriptive statistics for two groups of participants' beliefs (level of importance) and
behavioral intentions (purchase intention) regarding eco-friendly water and electricity
consumption-reducing products
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Tab. 3: Ordinal probit regression results for for belief and willingness to purchase water-
reducing products
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Tab. 4: Marginal effects of dependent variables in models 1 and 2
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Tab. 5: Ordinal probit regression results for belief and willingness to purchase electricity
consumption reducing products (solar coolers)
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Tab. 6: Marginal effects of dependent variables in the models
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Abstract

Environmental problems and global warming are one of the biggest concerns of societies.
Using renewable energy generation technologies as one of the most basic solutions is
one of the main concerns of planners and beneficiaries of power grids, considering the
variability of their output power day and night and their dependence on weather conditions.
The uncertainty caused by these generations can have many effects on the costs imposed
on the grid and the operation of electricity grids, such as an increase in power outages
and energy not supplied. To solve this problem, a comprehensive multi-objective and
probabilistic model has been proposed to determine the installation location, type, and
optimal capacity of DGs in the modern supply chain of electricity. The final objective
of this model is to minimize energy losses, investment and operation costs, energy not
supplied, and environmental emissions. The proposed methods have been implemented by
MATLAB software on the Garver power grid and IEEE 33-bus distribution grid and solved
by the multi-objective NSGA-II. The final model can be effectively used to plan the supply
chain of the modern electricity grid with the influence of renewable energy-based products
in various economic, environmental, and social dimensions.
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1. Introduction

Today, electricity plays a key role in people's lives and is used in various fields such
as home consumption, production, various industries, transportation, etc. For this
reason, a power outage in the network can have serious consequences (Hosseini-
Motlagh et al., 2020).

Electric energy grids are one of the most complex man-made devices in the last few
decades. This complexity has led to extensive and precise studies for the planning of
these grids at different generation, transmission, and distribution levels. Due to the
long life and wide geographical area of electric energy grids and the very high costs
related to their construction and operation, it is necessary to plan these grids in a
completely optimal way to avoid additional costs (Chicco & Mazza, 2021). In such
conditions, it is important to respond appropriately to these challenges and adopt a
suitable coping strategy by designing supply chain management methods and using
renewable products to generate electrical energy. This management model must be
designed in such a way that it considers all the different dimensions and, at the same
time, meets the needs of the consumers and optimization the electricity transmission
process with the least cost and with the least loss, and pay attention to environmental
indicators and social dimensions (Ayoughi et al., 2020).

The uncertainty caused by these generations can have significant effects in
increasing blackouts and imposed costs on the grid, making the operation and
development of electricity grids very complicated (Deng & Lv, 2020). The behavior
of the actors, the limitations of the power grid, and uncertainties are included, each of
which needs more studies in a particular way and at different levels of planning
(Khan et al., 2021).

2. Materials and methods

In this study, a comprehensive multi-objective and probabilistic model has been
proposed to determine the installation location, type, and optimal capacity of DGs in
the modern supply chain of electricity. The final objective of this model is to
minimize energy losses, investment and operation costs, energy not supplied, and
environmental emissions. Multi-objective NSGA-II will solve this model. Simulation
has been done with MATLAB or GAMS software to analyze the data. The purpose of
this study was to provide an optimal investment model for the development of the
MEI supply chain with four main objectives: economic, environmental, social, and
security.

3. Basic concepts

In some cases, the negative environmental effects caused by the generation of electric
energy are so significant that they have caused problems in the sustainable
development of societies and have caused problems in the social dimension, among
which social justice, equality, and sustainable economic development can be
mentioned (Yildizbas1 et al., 2020). These problems and concerns have caused the
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concept of a sustainable supply chain to be raised and pay attention to environmental
and social dimensions instead of focusing on the economic dimension and profit
maximization in all parts of the supply chain, from the allocation of resources and
raw materials to determine the location of facilities, generation, and transportation
capacity, and infrastructure (Asgharizadeh et al., 2019; Saavedra et al., 2018;
Yildizbasi et al., 2020).

The expansion, advancement of technology, and the more complicated operation
of supply chains have created the need for the supply chain management. Supply
chain management is the integration of organizational units along the supply chain
and the coordination of the flow of materials, information, finances, products, and
services to meet consumer demand and improve the supply chain's overall
competitiveness (Asgharizadeh et al., 2019).

4. Objective functions
The economic objective function is to minimize the cost of providing electric energy
needed by subscribers and includes two parts: investment cost and operating cost.

- DG . pDG DG 1
ECOF—ZADg.Pg B+PDC.OM, p+P2%p 1, (1)

2€G
In the MEI economic objective function, AC is equivalent to the annual
investment cost for each of the electric power generation units and is calculated as
follows:
Ay @
g (]er)LTZ_]' g
In order to convert the future costs (time t) into a current cost, the coefficient 3
has been used in the objective function. This coefficient is obtained from the
following relation.
1
b=Tvar 3)
The rate of primary energy conversion in the gth generation unit to electric
energy in non-renewable units is calculated as follows.
1
T )

The social objective follows the minimization of the lost load and the
minimization of the energy not supplied by the MEI subscribers in the planning
horizon.

ROF =T1. ENS,
;( ) (5)

One of the essential objective functions in locating DG units in the MEI supply
chain is to minimize the number of electrical energy losses.

— DG __ Load __ .
LEOF = Z I Z(Pl ENS;) (6)

geG i€EB
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The environmental objective function includes the emission rate of emissions
produced by non-renewable production units and is calculated as follows.

EOF = Z(Dg.PgDG) (7)

geG

5. Different scenarios to evaluate the simulation

Scenario 1: The purpose of carrying out this scenario is to study and check the status
of the supply chain before updating and installing DG units and applying the
proposed method The results of this test are shown in Table 1. (Gardiner &
Montpelier).

Scenario 2: Considering that there is no limit to the generation of environmental
emissions in this scenario, the model uses DGs with the lowest cost. For this reason,
all the DGs of the diesel generator type have been selected. The results of this test are
shown in Table 2.

Scenario 3: Since, in this scenario, the amount of emissions is also raised as one of
the objective functions, it uses DGs that have as little cost and emission as possible.
For this reason, among non-renewable DGs, microturbine has been chosen. The
results of this test are shown in Table 3.

6. Conclusions

This study showed the necessity of moving the electricity supply chain from a one-
way mode with centralized and large generations to a distributed and modern supply
chain with scattered and small generations. In this regard, the appropriate strategy for
determining the optimal location, type, and capacity of these generations in the MEI
supply chain was proposed as a useful optimization problem with four objectives:
minimizing costs, energy not supplied, emissions produced, and energy losses. In
order to find the optimal answers to the multi-objective problem, the NSGA-II was
used. According to the obtained results, on the IEEE-bus standard supply chain,
changing the approach from the traditional supply chain with a one-way approach to
the modern supply chain with the influence of DGs has a significant effect on
increasing the continuity of energy supply, especially when an incident occurs in the
grid. According to these results, by using DG at the electricity industry's supply chain
level, the lost load is zero, and no subscriber is left without electricity. Microturbine
fuel is natural gas and produces fewer emissions than diesel generators. By using DGs
in the distribution grid, the amount of energy loss was reduced by about a quarter and
the amount of emission produced was also reduced by about a third. For future works,
the use of small generations next to the consumer in the modern supply chain, the use
of renewable productions in the modern supply chain, the use of generations with
higher technology and fewer emissions, the energy management strategy of the MEI
supply chain with the participation of electric vehicles and energy storage sources,
determining the optimal location and capacity of stations for charging and
discharging electric vehicles in the MEI supply chain are suggested.
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Tab. 3: The results of the third scenario
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Tab. 4: The information of different production units is scattered
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Fig. 3: Ability to pass through different routes
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Tab. 5: The results of the first scenario
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Tab. 6: Installation location and capacity of dispersed production in the second scenario
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Tab. 7: The results of the second scenario
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Tab. 8: Installation location and capacity of dispersed production in the second scenario
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Tab. 9: The results of the third scenario
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Abstract

Abstract: Recently, logistics system has increasingly been recognized as one of the main
driving forces of economic growth. Petrochemical industry is considered one of the strategic
industries and the developments of this industry can have a great impact on the global
economy and the countries in this industry. The purpose of this study is to provide an export
development model in the Persian Gulf petrochemical industry with a logistics system-
based approach using Grounded theory based on Strauss and Corbin method to manage it.
The statistical population consisted of 10 interviews with individual experts in the sections
of Persian Gulf Petrochemical Business Management, as well as prominent academic
professors and experts in this field were selected as participants in the study. The interviews
were conducted using the targeted method. Data were collected through interview using
the general guidance method in an unstructured manner. Two methods of reviewing the
participants as well as reviewing the non-participating experts were used to obtain the
validity of the data. The reliability of the model was evaluated using the kappa index. The
value of Kappa index was calculated to be 0.63 and was at the level of valid agreement.
Interviews and coding were examined using MAXQDA software. In this research, in the
open coding section, 76 open codes out of 495 concepts; In the central coding section,
76 initial codes were identified in 10 categories including export market, international
marketing, export potentials, export challenges, market competition, organizational factors,
macro factors, export sales, export logistics, export product characteristics.
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The increasing competition between companies at national and international levels has led to the

1. Introduction

growth of the logistics sector (Foon & Abosedra, 2019). While the quality of logistics infrastructure
and distribution of facilities between countries, along with the number of logistics operators and
their expertise, are important factors in increasing international competition and expanding market
share, the literature has largely overlooked factors related to access to logistics services. The growth
of global trade is strongly related to improvements in technology in the communications and
transportation sectors. The installation of containers has facilitated transportation capacity and
reduced delivery time, creating a modern transportation system (Berhofen et al., 2013; Bensassi et
al. 2015). The logistics industry contributes significantly to a country's economy by creating job
opportunities, generating more income, and facilitating the inflow of foreign investment. It plays an
important role in improving the competitiveness of industries and companies, as all modern
industries are more dependent on the logistics sector. The logistics industry is the only service
industry included in the growth promotion plan. Therefore, it is necessary to get a good perspective

for such a complex system (Kabaka, 2018).

Leading companies in developed countries have gained a significant share of the global market
through accurately identifying markets and providing necessary contexts. However, Iranian
petrochemical and commercial companies have limited international activities and a small market
share. The petrochemical industry generates significant export revenue after the oil industry in Iran.
Iran aims to pursue an oil-based economy with oil derivatives having higher added value.
Strengthening this strategic industry is crucial due to its vast area and the attention of sanctions

(Abdi et al., 2017).

Several studies are cited to support this argument. Merchant et al. (2016) found that international
managers' views on logistics strategies can help develop their activities. Kabaka et al. (2018) showed
that customs indicators, infrastructure, international shipments, quality and logistics competence,
tracking, and timeliness affect export performance. Larina et al. (2019) suggested ways to increase
Ukraine's export potential, including improving logistics infrastructure. Tongiir et al. (2020) showed
that logistics infrastructure affects the value of exports in Turkey. The study also emphasizes the
importance of an interconnected network of infrastructure and logistics services for export markets,
with commercial ports being a central component. Despite previous studies identifying effective
variables and presenting solutions, a qualitative model based on export and logistics development
has not been presented. This research aims to fill this gap by presenting a comprehensive model for
the development of export strategies in the Persian Gulf Petrochemical Holding using the grounded
approach. The data for this study was collected through interviews with academic experts and those

working in the Persian Gulf Holding Petrochemical Industries.
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2. Materials and Methods

This study presents a new model for export development in the Persian Gulf petrochemical industry
with an approach based on the logistics system. The research is cross-sectional temporally, as
interviews were conducted in 2020, and it is exploratory, as the study aims to present a new model
and develop existing knowledge in the field. It is exploratory, qualitative, and uses grounded theory
analysis. Data was collected through interviews, and the encoding process involved open, axial, and
selective coding. The core category of the study is "export potentials." The text provides a detailed
explanation of the data coding and theorizing process using MAXQDA software. The grounded
theory method was chosen due to the lack of existing theories in the field, the interest in challenging
existing theories, and the goal of expanding a new theory. The implementation of grounded
theorizing involves collecting data through structured interviews and using open, axial, and selective

coding to develop a new theory.

3. Data

The grounded theory is a systematic and qualitative method used to create a theory directly from
data that has been collected and analyzed regularly. Through this method, data collection, analysis,
and final theory are closely related to each other. The data interpretation plays a central role in the
research process, and the grounded theory method is chosen when the researcher seeks to challenge
existing theories or expand a new theory. The implementation of grounded theorizing involves two
basic steps: collecting data and text coding and theorizing. The data encoding process consists of
three levels: open coding, axial coding, and selective encoding. In open coding, the data is broken
down into separate sections and examined for similarities and differences. The result of open coding
is a set of conceptual categories created from data. In axial coding, internal connections are
established between the basic categories that have been extended in open coding. The main category
in this research is the development of exports in the Persian Gulf petrochemical industry, with an

approach based on the logistics system.

4. Discussion

This study discusses a proposed paradigm model that aims to examine the impact of logistics
performance on business, taking into account various multivariate factors that affect logistics
performance. Among the most important factors that affect international competition are
geographical factors and transportation infrastructure. The development of global transport
infrastructure has played a crucial role in connecting countries with the global economy, as lower
transport costs have facilitated and increased international trade activities. Transportation
infrastructure is essential in supporting economic activities by providing the necessary infrastructure

for the movement of products and people. This infrastructure improvement can increase the global
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production share and enhance global competitiveness. Logistics, as a tactical source of competitive

advantage, can contribute to economic growth by enabling better mobility.

5. Conclusion

Export is a crucial initial step for organizations to expand their international activities and enter
global markets. Due to the economic and political situation of the country and the sanctions against
Iran in the field of oil and international trade, the need to expand non-oil exports has become a
serious necessity. Developing exports can lead to the continuation of production, new investments,
and the maintenance of existing employment, thus contributing to economic development. Iran has
many industries capable of entering global markets and achieving a competitive advantage through
appropriate global planning. Sustainable exports are essential for any country that wants to be
independent and compete with domestic products in the international arena. Efficient logistics is a
key driver of international trade and overall economic development, while external logistics
constraints can hinder exports. Studies show that efficient infrastructure and business procurement
are positively related to export performance. However, low logistics performance can increase
logistics and delivery costs, particularly in low and middle-income countries. Underdeveloped
transport infrastructure may also hinder cross-border trade cooperation between neighboring

countries.

This study aimed to develop a model for export development in the Persian Gulf petrochemical
industry using a logistics system-based approach. Experts were consulted to identify variables,
resulting in 76 open codes and 76 initial codes out of 495 concepts in 10 categories, including export
market, international marketing, export potentials, export challenges, market competition,
organizational factors, macro factors, export sales, export logistics, and export product

characteristics.

The proposed model for improving the Persian Gulf petrochemical industry's export potential
emphasizes the importance of focusing on logistics and ensuring export products meet international
quality standards. Managers should use appropriate international and export marketing strategies,
identify and remove export challenges, and pay attention to macro factors to increase sales and

improve company performance.
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Fig. 1 Research findings (paradigm model of export development in Persian Gulf petrochemical
industries with an approach based on logistics system).
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Abstract

According to Piketty’s point of view, the rate of income from wealth is always higher than
the rate of economic growth, and the share of national income that belongs to capital is
always more than the share of labor force. Therefore, inequality increases systematically
and increasingly. The solution to this problem is to impose a maximum tax on wealth.
Therefore, the tax on the components of wealth was imposed with the aim of reducing
inequality. In Iran, this type of tax is collected from different components of wealth.
Therefore, this research was conducted with the aim of investigating the impact of wealth
tax on income distribution in Iran. For this purpose, a model was estimated in which the
Gini coefficient was the dependent variable and the wealth tax and income tax were the
independent variables along with the unemployment rate. Estimates were made using
the time series data of 1991-2018 with the help of the Johansen-Juselius cointegration
method. The results showed that there is a negative relationship between wealth tax and
Gini coefficient. So that a one percent increase in wealth tax reduces inequality by 0.729
percent. The results showed that the speed of impact of wealth tax policies on income
distribution is very slow, so that applying a change in wealth tax every year shows only
12% of the total impact on inequality.

Keywords: Wealth tax, Income tax, Income distribution, Gini coefficient, Inequality.

JEL Classification: O15, H23, C22.

1. Assistant Professor, Economics Department, Faculty of Economics, Management and Accounting, Payam Noor University,
Tehran, Iran (Corresponding Author).

Email: m.saadatmehr@pnu.ac.ir

2. Instructor of Management Department, Faculty of Economics, Management and Accounting, Payam Noor University,
Tehran, Iran.

Citations: Saadatmehr, M. & Bazgir, A., (2023). “Investigating the Impact of Wealth Tax on Income Distribution in Iran’s
Economy”. Journal of Applied Economics Studies in Iran, 12(46): 117-137. doi: 10.22084/aes.2022.26476.3476
Homepage of this Article: https://aes.basu.ac.ir/article 4874.html?lang=en



Saadatmehr & Bazgir: M E

1. Introduction
Income redistribution policies are an accepted principle in all countries of the world

with any intellectual and political orientation. In order to provide resources related
to the provision of national infrastructure and also to prevent severe class gap
between income deciles and to ensure and secure the interests of all members of the
society, the governments act towards the imposition and collection of various taxes.
In this regard, wealth tax is of particular importance. Piketty (2015) discusses
wealth inequality and the role of wealth tax in the book Capital in the 21st Century.
Piketty's main theory is that if the rate of capital gains is higher than the overall
economic growth rate, this causes wealth accumulation and causes instability in the
long run. For this reason, it proposes a tax system that increases exponentially based
on the amount of wealth. Piketty claims that since the rate of income from wealth
is always higher than the rate of economic growth, the share of national income
allocated to capital is greater than the share allocated to labor. Therefore, inequality
is increasing systematically. The best solution for this problem is to attack the
source of the problem, i.e. wealth, and this attack should be done through maximum
taxes on wealth. This type of tax exists in Iran's economy and it is collected from
different parts of wealth. But to what extent has this type of tax been effective in
reducing inequality in Iran's economy? It is the central question that the current
research was conducted to answer. In the studies carried out in Iran's economy, the
discussion of the distributional effects of taxes has been generally considered, but
in particular, no research has been conducted on the discussion of wealth tax and
its distributional effects based on Piketty's point of view, and there is a research gap
in this regard. In particular, the relationship between wealth tax and inequality in
Iran's economy is an important issue for the evaluation of tax policies, which is the
subject of the present research.

2. Materials and Methods

The purpose of this research is to investigate the effect of wealth tax on income
distribution, therefore, following the model of Chu et al. (2000), Gini coefficient as
an index of income distribution, dependent variable and wealth tax and income tax
as independent variables in the model. became Also, following Berg and Ratsu
(2001), Seifipour and Rezaei (2010) and Khodaparast and Saradari (2016), the
unemployment rate was included as one of the variables affecting income
distribution in the model. An increase in the unemployment rate is expected to lead
to a worsening of income distribution. Because in the initial stages of
unemployment, people with lower income and simple labor are unemployed. On
the other hand, the subsidy targeting plan was implemented in Iran in 2009 with the
aim of helping the income distribution. The results of this policy may affect the
income distribution. Therefore, the targeting of subsidies was entered into the
model as a dummy variable with zero and one values. This variable has a value of
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zero for the years before 1389 and a value of 1 after 2010. In this way, the research
model was defined as relation 1.

Gy = Bo + B1TW + B, TY; + B3Uy + B4De + &¢ (D

In relation 1, Gy is the Gini coefficient, TW; is the wealth tax, TY is the income tax,
Ut is the unemployment rate, and D _t is the dummy variableof targeting subsidies.
In order to better interpret the results, their logarithms were used instead of the
variables themselves. The unemployment rate variable, as it was calculated as a
percentage, was used in the estimation in the same way. In this research, the
Johansen-Juselius cointegration method and the vector error correction model
(VECM) were used to estimate the model. The data used in this research is related
to the time period of 1991-2018, which was collected from the time series database
of the Central Bank of the Islamic Republic of Iran and also from the tax calendars
in different years. The data related to wealth tax and income tax have been adjusted
according to the price index and used as real variables.

3. Discussion

The estimated cointegration vector is shown in equation 2. It can be seen that all
the variables have the expected sign and are consistent with the theoretical
foundations. The wealth tax variable coefficient is -0.726, which has a negative
relationship with the Gini coefficient. In other words, increasing the wealth tax will
reduce the Gini coefficient and thus reduce inequality. The results show that a one
percent increase in wealth tax on average reduces the Gini coefficient by 0.726
percent. Therefore, wealth tax acts as an equalizing factor in Iran's economy and
confirms Piketty's theory in Iran's economy. The results show that the coefficient
of the income tax variable is -1.319 and indicates a negative relationship between
this variable and the Gini coefficient. So that a one percent increase in income tax
reduces the value of the Gini coefficient by 1.319 percent. Comparing the results
shows that wealth tax and income tax both reduce inequality in Iran's economy, but
the effectiveness of income tax is higher than wealth tax.

LnG, = —0.726 LnTW, + —1.319 LnTY, + 0.256 U, — 0.225 D, (2)

Next, the vector error correction model (VECM) was estimated. The results show
that the coefficient of the error correction sentence (ECT(-1)) with the t-statistic is
8.13 and it is significant at the 95% probability level. The value of this coefficient
is -0.122, which, due to its negativity, confirms the cointegration between the
variables of the model. The error correction coefficient shows that 12% of the
imbalance created in the model is removed in one year. In other words, if there is a
change in wealth tax or income tax, only 12% of the total impact of those changes
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will appear on the Gini coefficient every year. In other words, if the government
changes the rate of wealth tax or income tax, it will affect the Gini coefficient by
12% every year, so that the full effect of that policy on the Gini coefficient will last
for 8 years. Therefore, the rate of adjustment of short-term changes in wealth tax
rates to the long-term is very slow. Although increasing the wealth tax rate can
reduce inequality in Iran's economy, this inequality reduction will happen in a long-
term period of approximately 8 years.

4. Conclusion
In this research, the impact of wealth tax on inequality in Iran's economy was

investigated. The results of the estimation of the long-term relationship showed that
there is a negative relationship between the wealth tax and the Gini coefficient in
Iran's economy. In such a way that increasing the wealth tax will reduce inequality
in Iran's economy. This result confirms Piketty's (2015) theory in Iran's economy.
The results also indicate the existence of a negative relationship between income
tax and inequality in Iran's economy. So that the increase in income tax reduces the
value of the Gini coefficient in Iran's economy. This result supports the findings of
Khodaparast and Saradari (2016) and Dadgar and Ghaffari (2017). The results show
that income tax has a greater impact on inequality than wealth tax. Based on the
results, it is suggested that in order to reduce inequality in Iran's economy, attention
to wealth tax based on Piketty's theory (2015) should be included in the agenda of
policymakers so that by applying higher rates of wealth tax, which includes
inheritance tax, Real estate, tax on interest on bank deposits, tax on securities and
other wealth tax bases, to improve inequality in the economy. Also, by looking for
new wealth tax bases such as cryptocurrencies tax and luxury car tax, it is possible
to provide better distribution of income and wealth. The results of the estimation of
the error correction model showed that the speed of impact of wealth tax policies
on income distribution is very slow, so that applying a change in wealth tax shows
only 12% of the total impact on inequality every year on average. Therefore, wealth
tax policies to reduce inequality will be effective in the long run. Therefore, policy
makers are advised not to expect a noticeable reduction in inequality in the early
years of policy implementation and to have a long-term view of this issue if these
policies are implemented. In this way, tax policymakers are suggested to use
income tax programs for the short-term goals of income distribution and to adopt
the wealth tax policy for the long-term goals of income distribution.
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Tab. 1: Descriptive statistics of research variables

Sl | (N oo o2l | lme Blpodl | (nbe e
-[5VY —+ /Y00 AR Niat ERLVA < /Y¥AAY Gy
=\/YA- —\AY VE/FY ov/-a VV/FY TY/YY TW:
—\/yyy A ov/oa YAV/YE FAIFE WY/ TY:
—+[OA- AR a/y- AR VYD WY Ui

[ Buod Wl 18 Lo)

WAF UV Jlo 5l can oo Caol odpwy /¥VO dm (e o5l 4 WA e 3 &S g ygbas

ool 485515 (639m0 oo )3 P )b sl



|
i .

¥ids

JEY
3
¥
/YA
JTA
Yy

YAR4

Yo

1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396

(Buiod Wlowle 138 o) (ol p) SUaEE! 53 sy pud Mgy ) 45505
Dig. 1: The trend of the Gini coefficient in Iran's economy (source: research computation).
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Dig. 2: The trend of the amount of tax on real wealth in Iran's economy (source: research
computation).
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Dig. 3: The trends in the ratio of wealth tax and income tax to GDP in Iran's economy (source:
research computation).
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Tab. 2: Checking the stationarity of model variables using ADF test
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Tab. 3: Determining the optimal number of Lags in the model
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Tab. 4: Quantities of the Atrac test statistic in order to determine the appropriate model and
the number of co-integration vectors
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Tab. 5: The estimated cointegration vector
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Tab. 6: Estimation of vector error correction model
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Abstract

Today, one of the policies that some developed countries have chosen in recent decades to
deal with all kinds of problems in their society is the implementation of decentralization
policy. In other words, the central governments observed that they could not perform their
duties properly without the presence and role of local governments, and it is necessary
that part of their powers in local and provincial areas be delegated to the relevant units.
But the most important form of decentralization is financial decentralization, which has
received more attention among economists and politicians in recent years. In addition to
financial decentralization, the issue of social capital has entered the economic debate in
recent years and has been given serious attention along with other capitals, and in Iran it has
also been considered for development and growth. So, in this paper we analyze the effects
of financial decentralization on social capital during 2011- 2019 period by using panel
data model. The results shows that in the first model, income decentralization, per capita
income and economic participation rate have a positive and significant relationship with
social capital but inflation and business environment variables have a negative relationship
with social capital. Also, the results of second model shows that cost decentralization, per
capita income and economic participation rate have a positive and significant relationship
with social capital but the variables of inflation and business environment have a negative
relationship with social capital.
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1. Introduction

Decentralization is a method in which the central government transfers decision-making
authority to local institutions. One of the characteristics of this decentralized institution is
its relative independence from the central government in one or more specific dimensions.
Decentralization facilitates and accelerates decision-making and increases competition
between local governments, brings regional development, and by bringing the government
closer to the people, increases transparency and accountability. Another issue that helps the
growth and development of an economy is paying attention to social capital, which has a
higher role than other existing capitals. In fact, according to some researchers, without the
existence of social capital, other capitals are not very effective. Social capital by
strengthening three main elements; Trust, cohesion and group participation, and as a result,
by facilitating uncertainty in complex interactions and reducing the need for executive
guarantees, creating the possibility of easy information exchange, increasing the social
skills of members, increasing the degree of participation in groups and organizations.
Productive activities, increasing flexibility and increasing the interactions of economic
components, etc., help to improve the economic situation.

In an economy, many factors influence the formation of social capital, among which
we can mention the decisions of governments. In fact, by applying appropriate economic
policies, governments can increase the participation of people in the processes leading to
growth and development, and against the destructive policies of governments, it will bring
far worse effects. This issue will become more intense in relation to local governments and
considering that local governments can focus more on social, economic and cultural
relations in a region; they can have a greater effect on the formation and improvement of
the level of social capital. This matter is more important for the country of Iran, where the
decisions are actually communicated by the central government to the local governments.
Therefore, the purpose of this study is to investigate the impact of financial decentralization
on social capital in the provinces of Iran in the period of 2011-2019.

2. Materials and Methods
The final model extracted to estimate the impact of financial decentralization on social
capital is presented in the form of equation (1). This model is based on the factors affecting
social capital presented in other studies; has been extracted.

SCyx = a; + P1Fdie + B2 Infir + B3Pcije + BoEpric + PsBatie + uy (1

In this regard, SC as social capital is a function of:

Fd: Financial decentralization index, which is included in the model in the form of
income and cost decentralization.

Inf: Inflation Rate

Epr: Economic participation rate

Pci: Per-capita Income

Bat: Business environment index

u;¢: Brror Term

It is worth mentioning that the required data was collected from the statistical yearbook
of the Statistics Center, Chamber of Commerce, Industries and Mines, Ministry of
Economy and Finance Affairs, as well as the database of the Central Bank of the Islamic
Republic of Iran, and the period under review is from 2011 to 2019.

The model is estimated by AMG (Augmented Mean Group) method because of the
Panel Data’s Structure and we have two models, in first model we use Income Fiscal
Decentralization index as explanatory variable and in second model we use Cost Fiscal
Decentralization index as explanatory variable.

3. Data
The Data’s use in this paper are defined as below:
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The social capital index which has been weighted and calculated using the variables of
table (1) and the principal component analysis (PCA) method. It is worth mentioning; that
in the calculation of social capital for the provinces, variables have been used that indicate
the three main components of social capital, namely; trust, coherence and economic
participation and also, their data are also available for the provinces during the time period
under review. It is worth mentioning that the data used in this section were extracted from
statistical yearbooks published for the provinces of the country.

Financial decentralization of income: the ratio of the incomes of each province to the
whole country, the percentage of the incomes of each province in the form of total receipts
including tax incomes; Direct and indirect taxes as provincial revenues and transfer receipts
from the central government as national revenues. Extracted from the budget chapter of
statistical yearbooks of the provinces

Financial decentralization of expenditures: the ratio of the expenditures of each province
to the whole country, the percentage of expenditures of each province as the sum of the
total payments of each province, including expenditure and capital credits, extracted from
the budget chapter of the statistical yearbooks of the provinces

Business environment index: information related to the business environment index
from the reports on the business environment of the provinces published by the Chamber
of Commerce, Industries, Mines and Agriculture; has been extracted.

Per capita income: The per capita income data in this study is in billions of Rials, and
to calculate it, the real gross domestic product of each province was divided by the
population of that province and the per capita income was obtained. In Iran, to measure the
production situation in the provinces, they remove the added value from oil and calculate
the per capita income without oil. The data related to this variable was extracted from the
databases of the Statistics Center and statistical yearbooks.

4. Discussion

Before estimating the models, it is necessary to examine the cross-sectional dependency
and unit root tests of the variables. Cross-sectional dependency test is important from the
point of view that the unit root test can be chosen based on it. Based on results, in both
models, cross-sectional correlation will be confirmed; therefore, considering the existence
of cross-sectional correlation, Pesaran's test (2003) is used to check the significance of the
variables, in which cross-sectional dependency is considered. This test is known as CADF
or CIPS test.

Based on CIPS unit root test, the variables of per capita income and business
environment index are I(0), and the variables of social capital, income decentralization,
cost decentralization, inflation and economic participation rate are I(1). Considering this
issue and in order to avoid the occurrence of false regression, it should be checked
whether the variables of the models have a long-run relationship with each other or not.
Westerlund and Egerton's (2007) co-integration test has been used to investigate this issue
and due to cross-sectional dependency. Based on this test, in both models, the variables
are accepted and the results are reliable.

After making sure that the results of the models are not false, the appropriate model is
selected for estimation. According to the data structure, the panel data model and the
Augmented Mean Group (AMG) have been used to estimate the models. The results shows
that, Income financial decentralization has a positive effect on social capital and this effect
is statistically significant. In other words, based on the results of the model estimation,
revenue financial decentralization is considered as a strengthening of social capital and
since the local governments are closer to the people, hence the information about local
preferences and needs at a lower cost and in addition to This accountability and
transparency in policy making can be increased by bringing the allocation of expenses
closer to income.
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Also, the effect of inflation variable on social capital is negative and with the increase
of inflation rate in the provinces, social capital has decreased. This result is consistent with
economic theories; because the increase in the inflation rate will lead to the destruction of
economic structures and the trust of economic factors in each other, which is the result of
the reduction of this trust in the erosion of social capital. Also, variables of per capita
income and economic participation rate have a positive effect on social capital. This result
is consistent with reality; because no matter how favorable the economic situation in a
society is, it can lead to an increase in trust, participation and cohesion between economic
factors, and the result of these interactions is the improvement of the social capital situation
in a society.

5. Conclusion

Due to the positive relationship between decentralization and social capital in the
provinces of the country, it is suggested that more powers be given to the provinces
regarding economic and social decision-making and budget allocation, and the
need to pay attention to the strengthening of local governments. That will be
important. The more the local governments can have a stronger role in the
economic decisions of the province; they can increase the trust of people in the
society towards their decisions and increase economic and social participation,
which results in an increase in social capital.

Local governments and economic planners and policy makers should pay attention
to the role and participation of people in economic activities in order to increase
social capital and adopt policies that lead to an increase in the economic
participation of people.

At the macro level, the central and local governments can strengthen and encourage
people's institutions by involving the people as much as possible in decision-
making, enact heavy laws and punishments for corruption and embezzlement, and
create effective and stable laws. , create public trust in the people and improve
social capital in the country and in the provinces.

Creating and strengthening participatory processes in decision-making that affect
public life at the local level.

Transparency in disclosing information related to policies (for example, the
country's economic reform plans) and encouraging informed and responsible
citizenship.

Paying attention to communication networks and social capital of low-income
groups and strata and using them positively to advance development goals.
Paying attention to social capital in all development projects and involving social
groups in their implementation
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Diag. 1: The average social capital index calculated for the provinces
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Tab. 2: The average social capital index calculated for the provinces
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Tab. 3: Cross-sectional correlation test results
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Tab. 4: Pesaran Stationary Test Results
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Tab. 5: Co-Integration Test results for first and Second Model
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Tab. 6: Model diagnostic tests
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Tab. 7: First Model estimation Result
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Tab. 8: Second Model estimation Result
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Abstract

Economic growth is one of the headmost aims of developing and developed countries.
Increasing economic growth can increase public welfare, reduce poverty and reduce
unemployment. Recognizing the factors affecting economic growth is essential and
undeniable, but distinguishing the obstacles to economic growth can be far headmost and
effective. Risks are among the most influential and vital factors affecting economic growth.
Economic and non-economic risks are consequential obstacles to economic growth. Iran is
constantly exposed to various risks due to its geopolitical situation in one of the turbulent
regions of the world, the Middle East. The main aim of this paper is to investigate the impact
of operational risk on economic growth in Iran during 2014Q1 — 2021Q4 using the time-
varying parameter vector auto-regressions (TVP-VAR). This research uses operational risk
for the first time, with four main sub-indices: i.e., labor market risk, trade and investment
risk, logistics risk, and security-crime risk. The results of this research show that the
improvement in operational risk and its sub-indices has a positive effect on economic growth
in Iran. Furthermore, international sanctions have an immense impact on operational risk
and, consequently, have a negative impact on economic growth. Nevertheless, policymakers
are suggested to reduce Iran’s international tensions, concretely, the countries that have an
extensive impact on the world’s economy to improve the operational risk, increase foreign
investments, improve the business environment, reduce the cost of trade and business
transactions, and, as a result, provide the country’s economic growth and development.
Keywords: Operational Risk, Economic Growth, TVP-VAR, Iran.
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Economic growth is the best tool to reduce poverty and improve the quality of life in
developing countries. Both cross-country research and country case studies provide
overwhelming evidence that rapid and sustainable growth is critical for faster progress

1. Introduction

toward the MDGs'. Among the factors affecting economic growth, we can mention
investment in physical and human capital, technological advances, economic (institutional)
environment, and economic and non-economic risks. The relationship between risk and
economic growth is complex. Risk at a high level harms economic growth, while risk at a
low level has an initial positive effect that eventually turns negative (Bloom, 2009;
Danielsson et al., 2022). One of these types of risks is operational risk, which affects
economic growth in any country, and it consists of four categories, each of which is divided
into several sub-sections. The index focuses on four main risk areas: labor market, trade
and investment, logistics, and crime and security. Iran's economic growth is unfavorable
and has not had a steady trend. From 2007 to 2021, economic growth has been positive in
some years and negative in others. For instance, According to World Bank statistics, Iran's
economic growth in 2008 was 8.2 percent, and in 2012, it was -7.4 percent (World Bank,
2022). The main reason for Iran’s economic growth imbalance is the international
sanctions, which have seriously hampered foreign investment opportunities and even the
return of oil revenues (Marzban & Ostadzad, 2014). The average economic growth in Iran
from 2014 to 2021 was 0.914%. As a neighbor and regional rival of Iran, Turkey has
experienced an average growth of 6% per year in the same period. Therefore, this study
aims to investigate the impact of operational risk on economic growth in Iran during
2014Q1 — 2021Q4 using the time-varying parameter vector auto-regressions (TVP-VAR).
So far, no independent research has investigated the effect of operational risk on economic
growth. As a result, the variables and the intended research method separate the current
study from other research in this field.

2. Materials and Methods

The vector autoregression model with time-varying parameters can be changed over time;
moreover, unlike the vector autoregression model, it allows calculating variable
coefficients over time. In macroeconomics, structural failure and cyclical changes are
observed in time series due to changing conditions. As a result, the vector autoregression
model with parameters that can be changed over time enables us to strongly and accurately
understand the nature of the temporal change of the economic structure. And based on this,
time variable coefficients (TVP) lead to more accurate results. (Del Negro and Otrok, 2008;
Korobilis, 2013). The basic TVP-VAR can be written as follows:

Ve = Zi B+ &

(1)

And:

Bts1 = Be + up (2)

! Millennium Development Goals
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Where the independent variables are with distribution N(0. X;) and dependent variables
are with distribution N (0. Q). & and u, for all values of # and s are independent (West and
Harrison, 1997; Kim and Nelson, 1999; Harvey, 1989; Durbin and Koopman, 2001).

3. Data
In this research, according to the study of Sun et al., 2021; Meyer and Mothibi, 2021; Liu
et al., 2020 and Akadairi et al., 2020, equation (3) has been used:
EG; = Lo+ B1K: + BoLs + B3TEP: + B40R; + BsLMR; + B¢LR: + B, TIR: +
BsCSR; +
&t

3)

The variables in eq (3) are introduced in Table (1). As seen in Table (1), the dependent
variable of the current research is the economic growth rate. Gross fixed capital formation,
labor force, and total factor productivity are based on Solow (1956). Moreover, The
operational risk index scores every country or region from 0 to 100 according to its criteria,
where 0 means high risk and 100 means low risk. Operational risk consists of 4 leading
indicators: logistics risk, labor market risk, trade and investment risk, and crime and
security risk. Fig (1) shows the operational risk index and its sub-indices along with each
contribution to the total index.

4. Discussion

Before presenting the results, it is necessary to perform diagnostic tests. The development
of the augmented dickey-fuller with break test shows that all variables are stationary at
level; therefore, there is no problem using the vector autoregression model with time-
varying parameters. Moreover, the lag length selection result indicates that we should use
two lags for the estimation. Furthermore, the inverse roots of the AR characteristic
polynomial determined that the development of the vector autoregression model satisfies
the stability condition. Finally, the correlation test indicates no co-linearity between the
research variables.

After the diagnostic tests, the results of the impulse response function are as follows in
Fig (2) to Fig (10). The vertical axis indicates the instantaneous reaction to the shock at the
level of one standard deviation in the model variables, and the horizontal axis indicates the
time and periods of the immediate response (0 to 12). It should be noted that the time
dimension is from O (first quarter of 2014) to 32 (fourth quarter of 2021).

As Fig (2) to Fig (10) show, reduce in operational risk and four main sub-indices, i.e.,
labor market risk, trade and investment risk, and logistics risk, during Iran’s nuclear
agreement from 2014 to 2017 have positive shocks on the economic growth in Iran.
However, before the agreement (2014) and after the US egress (2017) from the agreement,
the operational risk increased and positively affected the economic growth in Iran. This is
the same for other research variables.
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Economic growth is among developing and developed countries' most important
government programs. The benefit of economic growth is higher living standards, higher
real incomes, and the ability to allocate more resources to areas such as health care and

5. Conclusion

education. Iran is one of the countries that has faced many problems in terms of economic
growth due to international sanctions in the last two decades. One of the threatening
obstacles to economic growth is risks and, as a result, the creation of economic
uncertainties. Iran faces various financial and security risks due to its geographical location
in the Middle East and the sanctions caused by the nuclear energy production program.
This research shows that international sanctions have increased the operational risk in Iran's
economy so that Iran's economy can be divided into three periods before the nuclear
agreement (the period from the first quarter of 2012 to the second quarter of 2014). He
divided the period of the nuclear agreement (the second quarter of 2014 to the second
quarter of 2017) and the period of the withdrawal of the United States from the nuclear
agreement (the second quarter of 2017 onwards). According to the research results, the
effect of shocks caused by operational risk and its components on economic growth in Iran
in the period before the agreement was negative and caused a decrease in the economic
growth rate. During the agreement period, due to the reduction of the level of sanctions,
the increase in oil revenues, and the increase of foreign investments, the effect of these
shocks on economic growth has been positive. In this period, we have seen a rise in the
economic growth rate in Iran. After the withdrawal of the United States of America in 2017,
adverse shocks caused by operational risk and its components have been created on
economic growth in Iran. Still, the power of these shocks has never been as strong as in the
period before the agreement. To solve this problem, it is suggested to the policymakers to
reduce Iran's international tensions, especially with the influential countries in the world.
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Abstract

In this study, due to the contradictory statements and the lack of studies on quantifying
the effects of creating free zones on economic variables, the impact of this policy on the
total economic value added in the provinces of West, East, Khuzestan and Gilan using
the synthetic control method (SCM) has been examined. According to the results, the
establishment of the Arvand Free Zone initially had a net positive effect. Then, from 1394,
the net effect of policy become negative. Finally, the impact of policy on average in the
whole period, has been about 8% of province value added. For Anzali Free Zone, according
to the results, the average impact of policy is about 14%. After the enlargement of Anzali
region in 1392, the impact of this policy increases to 30% per year. For Aras and Mako
Free Zones, the impact of politics has been negative. The average effect of the policy for
East Azerbaijan is (-4.5) percent and for West Azerbaijan is about (-4.7) percent per year.
Keywords: Total Economic Value Added, Free Zones, Synthetic Control Method (SCM).
JEL Classification: C30, L52, EO1.

1. Ph.D. student in Economic Sciences, Department of Economics, Faculty of Economic and Social Sciences, Bu-Ali Sina University,
Hamadan, Iran.

2. Associate Professor, Department of Economics, Faculty of Economic and Social Sciences, Bu-Ali Sina University, Hamadan, Iran
(Corresponding  Author).

Email: sacedisazadeh@gmail.com

Citations: Miry, A. & Isazadeh, S., (2023). “The Evaluation of the Free Trade Zones Effects on Provincial Value-Added
Using the Synthetic Control Method”. Journal of Applied Economics Studies in Iran, 12(46): 207-240. doi: 10.22084/
aes.2022.26821.3510

Homepage of this Article: https://aes.basu.ac.ir/article 4869.html?lang=en



Miry & Isazadeh: d’/&{)//b/o’JL—/‘Z;L“/UW E

1. Introduction

Much of the economic success of East Asia has been attributed to their use of Free
Economic Zones (FEZs). This has led to a rush of countries seeking to replicate the export
led growth and structural transformation in those countries by launching FEZ programs of
their own. FEZs are areas where a government chooses to have different rules from the rest
of the country. The zones are usually designed to attract investors in various industries with
the aim to increase exports, employment, and production. FEZs are credited with promoting
development in numerous countries, from the large-scale zones of China to the small
industry parks scattered throughout Latin America and Asia. The scale of the expansion in
recent years is unprecedented, and more zones may be developed over the next decade than
during the three preceding decades combined. FEZs are not without their controversies,
some zones have failed to attract investors, despite generous incentives. However, despite
the popularity of FEZs as a policy tool in virtually all developing countries, little is known
about the direct and indirect economic effects of FEZs and Despite the importance of FEZs
and conducting numerous studies in Iran and the world, there are still serious questions and
uncertainties about the effects of the FEZs creating. A systematic analysis of this question
has mainly been hindered by weakness of conventional methods in measuring the effects
of an economic policy. On this basis, this study aims to investigate the effects of FEZs on
regional value-added in the provinces of Iran by using Synthetic Control Method (SCM).

2. Method

Synthetic control methods (Abadie and Gardeazabal, 2003; Abadie et al., 2010) have
become widely applied in empirical research in economics and other disciplines. Under
appropriate conditions, synthetic Concatrols provide substantial advantages as a research
design method in the social sciences. These advantages, explain the increasing popularity
of synthetic control methods in empirical research.

Suppose that we obtain data for J + 1 units: j = 1,2,....J + 1 Without loss of generality,
assume that the first unit (j = 1) is the treated unit, that is, the unit affected by the policy
intervention of interest. The donor pool", that is, the set of potential comparisons, j=2,.....,
J + 1 is a collection of untreated units, not affected by the intervention. We assume also
that our data span T periods and that the first TO periods are before the intervention. For
each unit, j, and time, t, we observe the outcome of interest, Yj. For each unit, j, also
observe a set of k predictors of the outcome, Xij,..., Xij, which may include pre-
intervention values of Yjt and which are themselves unaffected by the intervention. The k
x 1 vectors Xj,...,Xj+icontain the values of the predictors for units j = 1,...,J + 1,
respectively. The k xJ matrix, X0 =[X2 - - - X J+1], collects the values of the predictors
for the J untreated units. For each unit, j, and time period, t, we will define Y;" to be the
potential response without intervention. For the unit affected by the intervention, j =1, and
a post-intervention period, t > T0, we will define Y\ to be the potential response under the
intervention. Then, the effect of the intervention of interest for the affected unit in period t
(with t > TO) is:

I N
Tt — Yu — }/15

(1)
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Because unit one" is exposed to the intervention after period TO, it follows that for t >
TO we have Y1 = Yi". Simply put, for the unit affected by the intervention and a post-
intervention period we observe the potential outcome under the intervention. The great
policy evaluation challenge is to estimate Y1 for t > TO: how the outcome of interest
would have evolved for the affected unit in the absence of the intervention. This is a
counterfactual outcome, as the affected unit was, by definition, exposed to the intervention
of interest after t = T0. As equation (1) makes clear, given that Y'1 is observed, the problem
of estimating the effect of a policy intervention is equivalent to the problem of estimating
Y. Notice also that equation (1) allows the effect of the intervention to change over time.
This is crucial because intervention effects may not be instantaneous and may accumulate
or dissipate as time after the intervention passes.

3.Data

This paper aims to close the gap in the literature by examining the impact of Iran’s
established FEZ program on province total value-added. On this basis we constant synthetic
of Gilan, Khozstan, East Azerbaijan and West Azerbaijan, with SCM. So we used data at
the province level between 1999 — 2018. This data included to yearly Total value- added,
agriculture value- added, industry value- added, mine value- added, education value-
added, financial value- added and Population in provincial level.

4.Discussion

Based on the results, the establishment of Arvand Free Zone initially had a net positive
effect on the added value in the province, so that in 2013 these positive effects reached their
peak. Then, since 2013, the positive effects have been decreasing, and in 2014, the net
effects of the policy have become negative. Finally, the average effect of the policy in the
entire period was about 8% of the total value-added of the province. Also, the results of the
placebo test confirm the unique trend of policy effects until 2014, and the measured effects
can be attributed to the creation of free trade zones with great confidence (1.26). But after
2014, the effects cannot be attributed to policy with complete certainty because a number
of other samples have the same trend as the constructed variable. For Anzali Free Zone, the
trends of the artificial and real target variables were very similar before the implementation
of the policy (2007), but since 2007, the simulated and real variables for Gilan have been
separated and the effects of the policy have been negative. But from 2013, the effects of
the policy become significantly positive and this increasing trend continued until 2018. The
average effect of the policy after the formation of artificial Gilan is 14%. At the same time
and due to the fact, that in 2012, the legislator has increased the geographical area of this
region, the effective year of the policy has been moved forward and 2012 has been
considered. Based on the results, since 2012, the effect of this policy on the value- added
of the province increases significantly, so that the average effect of the policy after the
establishment of artificial Gilan in 2012 reaches about 30%. Also, the results of the placebo
test emphasize the uniqueness of the movement process of the simulated variable in
comparison with the control group in the whole period of 2012. Therefore, with great
confidence, the difference between real and simulated Gilan can be attributed to the effect
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of the Anzali Free Trade Zone policy. At the same time, according to the positive results
of Anzali Free Zone's effects on the value- added of Gilan after increasing its size, it is
possible to positively evaluate the effect of increasing the size of the zone on the efficiency
of the policy in Iran. And bringing forward the time of the impact of the policy can in a
way emphasize the importance of infrastructure in the free trade zones performance.

For Aras Free Zone, the trend of artificial and real target variable before the
implementation of the policy (2007) are completely coincident, but since 2007, the trend
of variable movement is different. After 2007, the distance between the simulated variable
and the actual variable increases significantly, and in 2012, this distance reaches its peak
and then decreases. But it should be noted that, in general, the impact of the policy on the
value- added of the East Azerbaijan has been negative. Based on the results, the average
impact of the policy in the period after the implementation of the policy is (-4.5) percent.
But at the same time, it should be noted that according to the results of the placebo test, one
should be more careful in attributing these effects to the establishment of the free trade
zones (compared to the other two regions).

For the Mako Free Zone, after 2012, the distance between the two graphs does not differ
much, and the trend is the same as before 2012. But in general, and especially after 2013,
the simulated variable is higher than the actual variable, and this means that if the Mako
Free Zone was not established, the value- added of the province could have gone through
a better trend than the target variable. Based on the results, the average effect of the policy
in the period after the implementation of the policy is (-4.7) percent. But at the same time,
like East Azarbaijan province and based on the results of the placebo test, one should be
very careful in attributing the results to the policy of establishing the free zone.
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Tab. 1: Provinces Weights in the Synthetic Provinces
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Tab. 2: Economic Growth Predictor Means before the FTZ Formation
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Diag. 1: Trends in Total Value-add: Provinces vs. synthetic Provinces
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Abstract

The hyper volatilities of the housing market and the reasons for the emergence of boom-
and-bust cycles cannot be explained by traditional theories. Recent studies indicate that
behavioral factors are responsible for market volatility in the financial and real estate
sectors, making it impossible to comprehend housing market events if they are neglected.
According to this new viewpoint, the main objective of this study is to investigate the
influence of two major behavioral principles, namely herd behavior and overoptimism,
on the Iranian housing market. The seasonal data of Iran’s housing market from 2004:4
to 2021:5 and the bounds testing approach to cointegration of Pesran et al. (2001) based
on the ARDL model have been utilized in this research. Since herd behavior is a hidden
unobservable variable, Hwang & Salmon’s (2004) method was employed to quantify it.
The quantification of herd behavior in the housing market demonstrates observable changes
over time, confirming the methodology employed to quantify it in this study. The results of
the cointegration test demonstrate that the correct variables influencing house prices were
chosen and that there is a cointegration relationship between the research variables. Also,
the results of this study reveal that behavioral components are among the most important
determinants of housing prices, and that both herd behavior and overoptimism have a
positive and statistically significant effect on housing prices. In addition to behavioral
considerations, the results of this study indicate that economic factors such as real volume
of liquidity, real GDP, and informal market exchange rate also influence housing prices,
with all three variables having a positive effect on real housing prices.
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1. Introduction

Existing research on real estate investment analyzes the investment behavior of
buyers infrequently. Studies are often based on the traditional efficient market-
based economic perspective, in which markets are assumed to follow rational
behavior and the behavioral responses of individual market participants cannot
affect the return and market risk processes (Mayer & Siani, 2009). Nevertheless,
behavioral finance theory contends that people’s investment and economic
decisions are not always based on optimization and rational behavior, and that
behavioral factors can sometimes lead to a change in perception, an erroneous
judgment, an illogical interpretation, and everything else that is generally referred

to as irrational behavior (Heydari et al., 2019).

If, in the analysis of markets, behavioral aspects are ignored and all economic
actors are assumed to be rational, then the resulting findings will be erroneous and
cannot accurately explain reality. In this study, an attempt was made to examine the
impact of behavioral factors in addition to economic considerations on the housing
market. This study focuses on the components of behavioral economics,
particularly “overoptimism” and ‘“herd behavior” as behavioral heterogeneity
variables. These two behavioral issues are the most significant parts of behavioral
reactions that can have a profound effect on how people make financial decisions
and can generate phenomena such as price bubbles, hyper volatility, and herd
behavior (Spyrou, 2013). To the best of our knowledge, the current study is the first

domestic examination of the effect of behavioral factors on housing prices in Iran.
2. Discussion and Analysis

The channels that influence the housing price include 1) the fluctuation of the
housing price, which has an effect on the development of residential units; 2) the
influence of price change on housing wealth, followed by the effect of housing
wealth on consumption of non-housing items and overall economic demand; and 3)
being referred to as the “credit channel” in housing economics literature, it
influences the spending of people or the investment of businesses (Qolizadeh,

2011). According to Thaler & Mullainathan (2000), behavioral economics



a M Applied Economics Studies, Iran (AESI)

combines psychology and economics. In contrast to “mainstream” economic
theory, the primary focus of research in this area of economics is the irrationality
of economic agents. The heterogeneity of investor behavior, according to the
behavioral perspective, is the root cause of the market’s heterogeneous changes and
hyper volatility. The two most frequently discussed market abnormalities are

overoptimism and herd behavior.

According to the results, the remaining variable coefficients are significant at the
5% level, with the exception of the real GDP variable coefficient, which is
significant at the 10% level. The computed coefficient for the herd behavior
variable is -0.14, indicating that herd behavior has a positive effect on actual home
prices. As described above, the herd behavior indicator variable H is calculated as
H =log (1 — hy,;). In fact, arise in herd behavior (h) causes the calculated variable
for herd behavior (H) to drop. Therefore, one must be cautious when interpreting

the coefficient of this variable and interpret it in the opposite direction.

3. Conclusion

Comparing the results of this study to those of earlier research reveals that they are
consistent with past findings. Because prior studies, which were undertaken for
economies other than the Iranian economy, verified the prevalence of herd behavior
and overoptimism in the housing market, and this research yielded very comparable
results to those of previous studies. Accordingly, it can be concluded that economic
actors on the Iranian housing market exhibit comparable behavior patterns to
investors on housing market in other countries.

These findings are significant for economic policymakers, particularly those
responsible for the housing sector. Initially, the role of behavioral elements should
be considered when formulating policies for this sector, and any policy that in any
way encourages behavioral inclinations such as herd behavior, etc. should be
avoided. Since lack of access to clear and obvious information is one of the most
important factors in the formation of herd behavior in markets, policymakers can
provide detailed information about the consequences of any policy to prevent the
formation of crises caused by behavioral bias, so that even individuals who are

incapable of appropriate analysis of news and policy outcomes can have an accurate
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knowledge of the issue. The monetary policymakers of the nation are the target of
a second policy recommendation derived from this study. According to the findings
of this study, the two primary economic variables directly under the control of the
central bank, namely the exchange rate and the liquidity, have a significant positive
effect on housing prices. If the objective of the economic policymaker is to stabilize
prices and eliminate price fluctuations in the housing market, they should formulate
the country’s monetary and currency policies with care to prevent a

disproportionate growth in housing market prices.
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Tab. 3: Co-integration test results.
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Tab. 4: long-run relationship results
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Tab. 5: The results of the estimation of error correction coefficients
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Tab. 6: test statistics results estimated using Classical Test Theory
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