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Abstract

Given the increasing challenges of water scarcity in the central plateau and eastern regions
of Iran, this research aims to dynamically model the impact of water and energy subsidy
reforms in the Persian Gulf water transfer project on the export and added value of Iran’s
economic sectors, with an environmental sustainability approach, up to the horizon of 2046.
The research utilizes Vensim software to simulate three scenarios of water and electricity
subsidy reforms. The results indicate that, in the short term, subsidy reforms lead to a
decrease in added value in the agricultural, industrial, and mining sectors. However, in
the medium and long terms, these changes can result in increased productivity, resource
reallocation, and changes in the production structure, ultimately strengthening exports
and improving Iran’s trade position. The 2046 vision document specifically addresses the
sustainable development of water resources and optimal energy management, with one of
the proposed solutions in the country’s development programs being the reform of water
and energy subsidies to preserve natural resources and enhance productivity. This research
emphasizes that the reform of water and energy pricing policies, along with environmental
considerations and integrated resource management, is a prerequisite for achieving
economic and commercial sustainability by 2046. Ultimately, the research shows that to
achieve the country’s long-term development goals, subsidy reforms and optimal resource
allocation must be carried out simultaneously, considering environmental dimensions,
to manage the economic and commercial impacts of large-scale water transfer projects
effectively.

Keywords: Dynamic Systems, Water Transfer, Energy Economics, Environmental
Sustainability.
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Iran, due to its location in a dry and semi-arid region, faces significant challenges in water
resource management, which has impacted key sectors such as industry, agriculture, and

1. Introduction

mining. Over 90% of the country’s water resources are consumed in agriculture, while
industries and mining sectors account for a smaller share. However, the improper location
of industries in water-scarce regions, such as Yazd, Kerman, and Hormozgan, has
exacerbated water supply issues and jeopardized sustainable development in these areas.
Projects such as the transfer of water from the Persian Gulf and the Sea of Oman have
become crucial to meet the water needs of industries and mines in the southeastern part of
the country. However, these projects face challenges, including the high costs of
desalination and water transfer, which are highly sensitive to energy prices. Water and
energy subsidies, which are widely implemented in Iran, impact the costs of these projects
and place additional pressure on the public budget. From an economic perspective, this
project can boost mineral production and exports, strengthening supply chains, particularly
at a time when Iran is looking to increase non-oil revenues. However, the high costs and
inefficient energy subsidies could put additional pressure on the public budget, limiting
resource allocation to other sectors of the economy. This study analyzes the effects of
energy and water subsidy reforms in the Persian Gulf water transfer project, with a long-
term outlook for 2046, and its impact on exports and added value in Iran’s economy. It also
represents the first attempt to analyze the economic and environmental impacts of this
project using a dynamic systems approach.

2. Materials and Methods

In this study, a dynamic systems approach is used to model and simulate the effects of
water and energy subsidy reforms in the Persian Gulf water transfer project on exports and
value-added in Iran's economic sectors, with a long-term outlook. The dynamic systems
methodology includes problem identification, identifying dynamic hypotheses, developing
conceptual models (causal loop diagrams) and quantitative models (stock-flow diagrams),
simulating and validating the model, and finally defining and executing various scenarios.
The data used were collected based on time series from 2005 to 2024, and the simulation
was conducted for the long-term horizon of 2046 using Vensim software. This time frame
was chosen due to the long-term nature of water infrastructure projects and the necessity
of long-term planning in water and energy policies. The main components of the model
include five sectors: population, water transfer, environment, economy, and finance. The
validation results showed that the model's structure, using causal relationships and
feedback loops, aligns well with the real-world system. Additionally, the model's behavior
matches historical data, and the units of the variables in the model are precisely defined,
with their consistency confirmed in the software. Overall, the model demonstrates high
accuracy and reliability, effectively simulating system behavior and providing reliable
results for policy analysis.

3. Data

The data used in this study were collected from reputable databases, including the
Statistical Center of Iran, the World Bank, Customs, the Central Bank, and the Ministry of
Energy, covering the period from 2005 to 2024. The time-series data include Gross
Domestic Product (GDP), value-added in various sectors, exports, water stress, and water
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and electricity consumption, along with other variables relevant to the defined dynamic
system. All data were validated for consistency and accuracy before being used in the
model simulations.

4. Discussion

The sensitivity, data validation, unit consistency, and behavioral validation tests showed
that the model is capable of simulating the real system behavior, and its results are reliable
and valid under different conditions. These tests strengthen the model's credibility and
assist in policymaking decisions regarding water transfer projects and water and energy
resource management for the 2046 horizon. Water transfer projects in Iran, due to their
heavy reliance on energy policies, have a significant impact on the cost of water and,
consequently, on the value-added and exports of various economic sectors. Since these
projects are associated with environmental impacts, the dynamic model is designed to
evaluate and compare three scenarios: a 50% increase in water prices, a 100% increase in
water prices, and the realignment of electricity prices (removal of subsidies for the
electricity sector), with and without environmental impacts. In scenarios without
environmental impacts, the effect of changes in water and electricity prices on the value-
added and exports of agriculture, industry, and mining sectors was examined. To observe
environmental impacts, the model was estimated with new subsystems and causal feedback
loops, and the results were compared with the model estimated without environmental
impacts. As expected, considering the environmental impacts showed that energy policies
should be given serious attention in policymaking. The simulation results of different
scenarios, considering the policies and goals of national documents such as the 2046 Vision
Document and economic development programs, were analyzed. These documents,
particularly in the areas of water and energy resource management, are the basis for key
decisions on long-term projects, including the Persian Gulf and Oman Sea water transfer
projects. Additionally, the water and energy subsidy reforms outlined in the 6th and 7th
development plans and national water and energy resource documents have played a crucial
role in shaping these scenarios. Therefore, scenario analysis, considering the objectives of
these documents, is used to evaluate the economic and environmental impacts in line with
the country’s development goals. This approach helps ensure the alignment of the model
with national and strategic plans and enables more accurate long-term forecasting.

5. Conclusion

This study evaluates how reforming water and energy subsidies—within the context of the
Persian Gulf and Oman Sea water transfer project—shapes value-added and export
performance across Iran’s main economic sectors through 2046. Scenario-based
simulations demonstrate that adjustments in water and electricity prices, as core production
inputs, transmit asymmetrically across sectors. Agriculture, given its high share of national
water consumption and irrigation intensity, is markedly sensitive to water price increases
and to environmental externalities associated with large-scale transfers, leading to sharper
relative declines in value-added when environmental feedbacks are active. Industry, by
contrast, exhibits greater vulnerability to electricity price realignment due to high energy
intensity and scale, resulting in larger absolute losses in output in the short to medium term.
Mining occupies an intermediate position, with outcomes moderated by resource
endowments and export orientation.
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A salient result is that realigning energy prices can, under credible policy settings, raise
exports in agriculture and mining despite contractions in domestic value-added—signaling
a structural shift toward less water-intensive, more efficiency-driven, and export-oriented
activities. This pattern suggests that price signals, when combined with enabling measures,
can catalyze technology upgrading, resource productivity, and competitiveness.

Crucially, the analysis shows that the prospective benefits of the water transfer project—
stable supply for strategic industries and enhanced non-oil trade—are contingent on

integrated environmental management. Without it, cuamulative impacts such as water stress,
pollution, and ecosystem degradation can erode comparative advantages and undermine
long-run sustainability.

Policy implications follow directly: (i) targeted support to agriculture to temper relative
sensitivity and accelerate adoption of water-saving technologies; (ii) energy- and water-
efficiency programs in industry to curb absolute losses and smooth adjustment to cost-
reflective tariffs; (iii) robust governance of transferred resources, including monitoring,
leakage control, and pollution abatement; and (iv) incentives for technological innovation
and circular practices across sectors. Implemented together, these measures can align
subsidy reforms with export competitiveness, value creation, and environmental
stewardship over the 2046 horizon.
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Table 1: Variables of the Dynamic System Model (Research Findings).
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Graph. 1: Causal Loop Diagram (Research Findings).
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Graph. 2: Reinforcing Loop of Sectoral Economic Growth (Research Findings).
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Graph. 3: Reinforcing Loop of Infrastructure Investment (Research Findings).
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Graph. 4: Reinforcing Loop of Oil Revenue and Infrastructure Development (Research
Findings).
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Graph. 5: Reinforcing Loop of Institutional Trust and Trade (Research Findings).
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Graph. 6: Reinforcing Loop of Environmental Quality and Water Resources (Research
Findings).
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Graph. 7: Reinforcing Loop of Government and Environment (Research Findings).
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Graph. 8: Balancing Loop of Water Stress and Sectoral Growth (Research Findings).
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Graph. 9: Balancing Loop of Energy Subsidy and Environment (Research Findings).
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Table 2: Subsystems and Main Equations of the Dynamic Model (Research Findings).
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Graph. 10: Stock-Flow Diagram (Research Findings).
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Table 3: Model Validation (Research Findings).
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Graph. 11: Sensitivity Analysis of 50% Water Price Increase on Value-Added in Economic
Sectors (Research Findings).
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Graph. 12: Sensitivity Analysis of 100% Water Price Increase on Value-Added in Economic
Sectors (Research Findings).
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Graph. 13: Sensitivity Analysis of Realization of Electricity Price on Value-Added in Economic
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Abstract

Tax is one of the important economic variables that affects the economic well-being of households
through its impact on consumption, investment, income distribution, and the quality and quantity of
public services. Historically, due to the existence of oil revenues, the government has relied less on tax
revenues. However, especially in recent years, for various reasons, including sanctions, the majority of
government spending is financed by taxes. Therefore, it is necessary to analyze the effect of paying taxes
on household welfare. Given the importance of the issue, the present study uses a dynamic stochastic
general equilibrium approach to examine the impact of government tax revenue shocks (including
direct taxes) on the economic well-being of Iranian households in the period 1971-2023. The findings
show that shocks in the formal income tax and profit tax lead to a decrease in the economic well-being
of households. However, the effect of income tax on the reduction of household economic well-being
is greater than that of profit tax. Imposing a profit tax reduces profitability and reduces the ability
of companies to make productive investments. Reducing productive investment through reduced
employment and economic growth reduces the economic well-being of households. However, taxing
income leads to increased production costs. With the increase in production costs, on the one hand, the
production of goods and services and employment decrease, which results in a decrease in household
welfare. On the other hand, increasing production costs causes firms to transfer part of the tax burden to
consumers by increasing the price of goods and services in order to compensate for lost profits, which
is accompanied by a further decrease in the quality of life and household welfare. Therefore, since the
results of the study show that income tax will reduce household welfare more severely than profit tax,
it is recommended that the income tax rate be reduced and profit tax be increased, and the government,
while increasing the efficiency of tax collection, should allocate a greater share of resources from
tax collection to productive activities, improve the country’s educational and health infrastructure,
and regularly evaluate the effectiveness of welfare programs, thereby improving the quality of life of
households.
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1. Introduction

The characteristics of the Iranian economy, including the mono-product nature of
production, chronic budget deficit, persistent inflation, along with widespread sanctions
and currency shocks in the last two decades, have caused economic policymakers to pay
more attention to the country's tax revenues than in the past. The policy of increasing tax
revenues and reducing the government's reliance on oil revenues is considered as a
dominant strategy by the country's policymakers. The main issue is that taxes can act as a
tool to provide public services, reduce income inequality and support vulnerable groups,
but at the same time, they may affect the economic incentives of households by creating an
additional financial burden on them. Given the importance of the subject, the main question
of the research is: What is the impact of direct tax shocks (income tax and profit tax) on
the welfare of households in the country? For this purpose, the dynamic stochastic general
equilibrium approach is used to examine and measure the impact of direct taxes on the
welfare of households in the country. The question is what will be the effect of tax shocks
on the welfare of households, divided into "real job households" and "salaried workers"?
In this model, based on the foundations of microeconomics, behavioral equations of the
variables under study are defined and after determining the equilibrium state of the main
equations, the parameters are calibrated and the model is estimated. Finally, by inserting
the data obtained from the estimation into the model, response functions are extracted with
shock scenarios of ten, fifteen, twenty, twenty-five and thirty percent increase in income
tax and shocks of one, three, five and seven percent increase in profit tax.

2. Materials and Methods

Taxes are perceived by some as a benefit to society and by others as a burden on their
budgets. Governments and politicians face a difficult challenge in trying to strike a balance
between these two groups. From an economic perspective, some believe that taxes are a
challenge to economic prosperity and growth; Because, high tax rates, both on individuals
and on companies, can discourage investment, entrepreneurial activities and job creation.
Another concern is that advanced tax systems designed to reduce economic differences and
redistribute wealth unfairly burden and impose disproportionate pressure on the rich and
successful (Mohammad and Tengel, 2023). Tax revenue is a vital component of a country’s
growth, as it is one of the largest contributors to total national income. If tax revenues are
insufficient, increasing budget deficits, both domestically and internationally, borrowing
or debt service can have an adverse effect on growth (Alshani and Ahmety, 2024). A
desirable tax system has at least three characteristics. First, it should be economically
efficient, meaning that it should not distort efficient prices and negatively affect resource
allocation. Second, it must be able to be administered optimally, meaning that the entire
tax system must be easy to design and monitor. To achieve this, administrative costs and
compliance costs must be minimized. Third, the tax system must be highly flexible. This
characteristic usually arises when the entire system is sensitive to possible changes in the
social and economic environments. Consequently, the tax system must be responsive to
policies, meaning that the relationship between political decision-makers and the tax
system must be easily able to accommodate a sufficient number of taxpayers (Al-Harbi,
2019). A fundamental goal in almost all taxes is to achieve “fairness” in taxation. Of course,
defining justice is very difficult.
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3. Data

The main framework of the research model is derived from the articles of Ghiyaei et al.
(2019) and Simms et al. (2018) and inspired by some domestic articles such as Makian et
al. (2019) and Broumand et al. (2019). In the research model, which is appropriate to the
empirical evidence of Iran and also the tax bases available in the country's tax laws, four
types of households are considered, including: self-employed households (including:
freelancers), salaried households (including: employees of factories and companies and
offices), rural households (agricultural sector employees) and entrepreneurial households
(including: owners of real estate, factories, workshops and companies). The government
covers its expenses, which include current, development and subsidies, through tax
collection, issuance of participation bonds, and oil revenues. Taxes include value-added
tax, personal income tax, payroll tax, real estate tax, rent tax, and corporate profit tax. In
this structure, the impact of tax shocks on different sectors of the economy is examined.
The functions are generally adapted from the article by Ghiyaei et al. (2019) and, if
necessary, changes have been made to it according to the conditions of Iran, which are used
from the articles by Makian et al., 2019 and Boroumand et al., 2019, and each is mentioned
in its place.

4. Discussion

One of the important aspects of using dynamic stochastic general equilibrium models is
their parameterization using economic statistics. There are two methods for
parameterization: quantification and estimation, and various methods have been developed
for estimation. In many cases, and given the large number of studies that have been
conducted on dynamic stochastic general equilibrium models, the researcher can use
parameter values from other studies.

In the first scenario, a 15 percent increase in the formal income tax is associated with a
response of -0.000417576 percent in household welfare. In the second scenario, a 20
percent increase in the income tax causes a response of -0.000576768 percent in household
welfare. In the third scenario, a 25 percent increase in the income tax is associated with a
response of -0.00069596 percent in household welfare. In the fourth scenario, a 30 percent
increase in the income tax causes a response of -0.000835152 percent in household welfare.

According to the findings, a 5% shock in the profit tax causes the welfare of the society
to react immediately and decrease by 0.00023258 percent at first. However, after that, and
over time, the impact of this shock decreases to the point that after ten periods, the overall
impact of the tax disappears. Increasing the profit tax due to decreasing profitability reduces
the ability and motivation of entrepreneurial firms to invest and increase innovation. With
decreasing investment, employment and production in the country decrease, which results
in a sharp decrease in welfare. However, over time, with increasing productive investment
by the government and improving the country's economic infrastructure and creating
competition between firms, they increase the amount of investment in innovation in order
to enjoy higher profits, which in turn leads to an increase in the profit and production
capacity of the firm. Therefore, over time, the impact of the profit tax on reducing welfare
decreases.
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5. Conclusion

The results showed that taxes on formal sector income have a negative and significant effect
on household economic welfare. The mechanism of this effect can be explained as follows:
levying taxes on formal sector income leads to an increase in production costs, which is
accompanied by a decrease in the profitability of the formal sector of the economy. The
decline in the profitability of the formal sector of the economy, on the one hand, causes
firms active in this sector to pass on part of the tax to consumers by increasing the prices
of goods and services in order to compensate for the lost profits. As the prices of goods and
services increase, the purchasing power of households decreases. Therefore, a tax on the
income of the formal sector of the economy leads to a decrease in the welfare of households.
In addition, the collection of a tax on the income of the formal sector causes a decrease in
the disposable income of individuals active in this sector. Tax has a negative impact on
welfare. However, since profit tax is associated with less welfare loss, it is suggested that
policymakers and planners provide the necessary solutions to reduce the harmful effects of
taxes in the country by increasing the profit tax rate and reducing the income tax rate. It is
also recommended that the government, while increasing the efficiency of tax collection,
improve the quality of life of households by allocating a greater share of resources from
tax collection to productive activities, improving the countries educational and health
infrastructure, and regularly evaluating the effectiveness of welfare programs.
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Tab. 1: Parameterization of research model coefficients and parameters (Ghiyaei et al., 2019;
Makian et al., 2019; Boroumand et al., 2019).

Aol glade | helylsled | el jlade | Relldled | Relyl slaie | eyl dled
/A (P}VI ofeeny Vg N gp}
-0 oM -1 Pg -0 ol
I8 M -/ Po -IA p!
he on e Pr v ol
AY (p{"’ <IAA Pm \ (p{

) (p}IS -/53 Ps o/ Ug
) P A Pn A K
-/o (pf <IAY Pb Nist iy
N§ (pf -V P -/¥a Ur
-\ zF Nias Prw N E
-I¥0 ag -/ ok -/ 71
-1y agp JES (p}b: AW Sk
o/ Yr .20 B \ (p}lg"
[asy B /Aoy Bu -IA ok
* p" 17 Prw Xl Puw
\ pf -Jof PEw -1y Prw
-Ja¥ ﬁF \ pm \ pS




e —

Gillao 29 0 (e g (s D90 1 Ollo g sams) i 20Ty 2 e GG 50 51 Jols gl sl o
et g ool lis STy aloldd asels 018y s 1kol )3 395 o el AV e limeds (S 59, lnasily
Vo il g &S ol U b o ials S5 ol 8l loj ygpe Lo of 5 e Lol b gl <77+ o YAVYE
GRIB B3l Sldle 51 otz pams) G5 113 e I3 g, 0 o S UL S 55T 000
Srsrd SV 3y 3 4 |y 2ol Sl (g (150 i gl o Ll 5100 e Jithe 0AUS' B0 &) Cuad
i b lgls ol (s doly> LEnlS o aids 5 Slods o YIS Cagd Linl3dl b gl bty S o (glass]
Sl clacsly o sogas Gloss @) 4y ons 181 Slle j) sy (loj cusiS b Lol sy oo LialS YL
bl Sad oo el loj (b o Jlml iy 5 eges Glosd &l WS o Ty olaid] 138 o
1y asals oy p selyd Wl Gilidl b aoMs jebay ) Jodo D9 als oy p @lle (4,381
asbdl 13 gyl jl plas e 1o Cllle cladilSs 4y bospo (sl laged i ed a2 o ylid Calisee (slag jluw

Lol ool

-4 SWF
05 10 . . .

15+ _

2 i

-3

L0 ol5m0 4y ooy ($i5% 53 Sol,3 o Ol WIS a4y drols old, STy guli :Y Hloges
Graph. 2: Results of the Response of Society's Welfare to a 10% Shock to Income Tax in
the Formal Sector

Do g0 gl oldy Zime /oot AYONOY 28Ty oo dolps p Slle ZYe i3l o jlas



sl 215 (s3baBl SolxSlao doliLiad d,'/lf’ {/5/ 1 22 s

(oMRg3 Olilon) Cllises (sagy jlww y3 8l 3 aol,d 2 WL Liul3H1 U 2Y Jgaa

Tab. 2: The Impact of Income Tax Increases on Welfare in Different Scenarios (Research
Compiutations)
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Abstract

This study examines monetary policy responses to exchange rate fluctuations in the Iranian
economy, with a focus on the optimal design of policy under macroeconomic shocks.
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authority within an open-economy framework and incorporates multiple domestic and
external shock sources. Using quarterly data from 2006Q1 to 2023Q4, the dynamic
responses of key macroeconomic variables to structural shocks—such as productivity,
exchange rate, and liquidity shocks—are analyzed through simulation methods. The results
show that these shocks exert significant effects on output, inflation, and asset prices through
various transmission channels. From a policy perspective, the findings suggest that placing
a greater weight on inflation stabilization in the monetary policy rule helps reduce the
spillover effects of shocks on real activity and financial markets, though it increases interest
rate volatility. Overall, the results highlight the importance of balancing inflation control
and output stabilization in an oil-dependent economy exposed to substantial exchange rate
fluctuations.

Keywords: Optimal Monetary Policy, Exchange Rate Shocks, DSGE Model, Inflation;
Output Gap.

JEL Classification: C68, E52, F31, E62, Q43.

1. PhD Candidate Economics, Department of Economics, Faculty of Management, Ar.C., Islamic Azad University, Arak,
Iran.

2. Assistant Professor, Department of Economics, Faculty of Management, Ar.C., Islamic Azad University, Arak, Iran
(Corresponding Author). Email: ah.sarlak@iau.ac.ir

3. Associate Professor, Department of Financial Management, Faculty of Management, Ka.C., Islamic Azad University,
Karaj, Iran.

4. Assistant Professor, Department of Economics, Faculty of Management, Ar.C., Islamic Azad University, Arak, Iran.

Citations: Naraghi, H., Sarlak, A., Fakhrhosseini, S. F. & Sharifnezhad, M., (2026). “Optimal Monetary Policy Analysis
Under Exchange-Rate Shocks: Reframing Inflation, Output, and Exchange-Rate Stability Objectives within a DSGE
Framework”. Journal of Applied Economics Studies in Iran, 15(57): 77-113. https://doi.org/10.22084/aes.2026.31635.3836
Homepage of this Article: https://aes.basu.ac.ir/article 6513.html?lang=en


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0005-8863-7886
https://orcid.org/0000-0001-7237-2880
https://orcid.org/0000-0001-5955-1913
https://orcid.org/0000-0002-7199-2946

Naraghi et al.: ©) .-’/L‘{’{/KU/’L—/;; L‘LUW H

1. Introduction

Iran’s heavy reliance on oil revenues, its import-dependent production structure, and
external financial constraints make the economy highly vulnerable to exchange rate shocks.
Such shocks increase domestic prices, raise the cost of imported inputs, and weaken firms’
balance sheets, thereby intensifying inflationary pressures and output volatility (Zarieh-
Mohammadi et al., 2021; Gopinath et al.,, 2022). Nevertheless, monetary policy
frameworks often treat the exchange rate merely as a transmission channel rather than an
independent policy objective (Mazlis et al., 2024).

In the New Keynesian literature, optimal monetary policy is typically formulated by
minimizing a central bank loss function that targets inflation and the output gap, and
occasionally includes interest rate smoothing (Gali & Monacelli, 2005; Nistico, 2012).
While effective in many advanced economies, this framework has notable limitations in
emerging, shock-prone economies such as Iran, where exchange rate fluctuations directly
affect financial stability and social welfare. Empirical studies indicate that ignoring
exchange rate dynamics can lead to an incomplete evaluation of policy outcomes (Hofmann
et al., 2024).

Accordingly, this study aims to redefine the optimal monetary policy framework for
Iran by jointly considering inflation, the output gap, and exchange rate stability. Given
evidence that exchange rate shocks, along with oil revenue and liquidity shocks, are key
drivers of macroeconomic instability (Heidarian et al., 2021; Nasiri et al., 2023), employing
a DSGE-based framework can improve the understanding of shock transmission and
support the design of more effective monetary policy rules.

2. Materials and Methods

In this study, a New Keynesian open-economy Dynamic Stochastic General Equilibrium
(DSGE) model is employed to analyze optimal monetary policy in response to exchange
rate shocks. The model incorporates the optimizing behavior of households, firms, the
government, and the central bank (Gali & Monacelli, 2005; Nistico, 2012). The
representative household makes decisions by maximizing expected utility derived from
consumption, real money balances, and labor supply, while firms set prices under the Calvo
price-stickiness mechanism. The government finances its budget through oil revenues and
taxation, and the central bank determines the optimal monetary policy rule by minimizing
a three-objective loss function that includes inflation, the output gap, and exchange rate
volatility (Mazelis et al., 2024).

The representative household maximizes its expected utility derived from consumption,
real money balances, and leisure. The household’s utility function is defined as follows:

— C,— hC_ )™ N
(1) Ut =Zﬁt[( t t 1) —x t
t=0

l1-0 1+¢

The consumption bundle is composed of domestic and imported goods, and the
consumer price index is derived from a Dixit—Stiglitz aggregation. Firms operate under
Calvo-type price stickiness, and the government finances its budget through oil revenues
and taxation.

Optimal monetary policy is based on mathematical functions that link the central bank

to its policy instruments. These functions are typically designed within the framework of
Dynamic Stochastic General Equilibrium (DSGE) models and consist of three main



H M Applied Economics Studies, Iran (AESI)

components: the loss function, the optimal policy response, and the model constraints. The
central bank minimizes a quadratic loss function that penalizes deviations of

macroeconomic variables from their target levels.

3. Data

Quarterly data for the period 2006Q1 to 2023Q4 are collected from various sources,
including the Central Bank of the Islamic Republic of Iran and the Statistical Center of
Iran. The dataset includes key variables such as real output, the inflation rate, the nominal
exchange rate, the short-term interest rate, government oil revenues, and liquidity. These
data are used for model calibration and for simulating economic responses to various
shocks. In addition, the variables are seasonally adjusted and transformed into real terms.

4. Discussion

The simulation results demonstrate that exchange rate shocks constitute a major source of
fluctuations in inflation and the output gap in the Iranian economy. An abrupt depreciation
of the exchange rate raises the cost of imported intermediate goods and deteriorates firms’
balance sheets, generating immediate inflationary pressures and a contraction in real
economic activity. Impulse response analysis indicates that inflation responds more
strongly and contemporaneously to exchange rate shocks, whereas the adverse effects on
output materialize with a delay. These findings underscore the pivotal role of the foreign
exchange market in transmitting external disturbances to the domestic economy and are
consistent with the evidence on exchange rate pass-through reported by Wang et al. (2016).

A comparison of alternative monetary policy regimes suggests that policy rules focusing
solely on inflation and output stabilization have limited capacity to mitigate the real-sector
spillovers of exchange rate shocks. While increasing the weight on inflation stabilization
in the central bank’s loss function reduces price volatility, it simultaneously induces greater
interest rate instability. By contrast, assigning an explicit and independent weight to
exchange rate stabilization dampens excessive output fluctuations and reduces long-term
social welfare losses, consistent with the results of Mazelis et al. (2024).

Moreover, the interaction of exchange rate shocks with oil revenue and liquidity
disturbances amplifies macroeconomic volatility. Under such conditions, a three-objective
monetary policy framework that jointly targets inflation, the output gap, and the exchange
rate facilitates a smoother adjustment toward equilibrium. From a policy perspective,
integrating exchange rate stability into monetary policy design enhances economic
resilience and reduces welfare costs associated with external shocks (Hofmann et al., 2024).

5. Conclusion

This study examines optimal monetary policy responses to exchange rate shocks using a
Dynamic Stochastic General Equilibrium (DSGE) model calibrated to the structural
characteristics of the Iranian economy. The results show that exchange rate shocks are a
key source of macroeconomic instability, significantly affecting inflation and the output
gap through price and balance-sheet channels. Inflation responds more strongly and
immediately to exchange rate shocks, while the negative effects on output emerge with a
lag.
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The findings indicate that increasing the weight on inflation targeting in the monetary
policy rule reduces price volatility but leads to greater interest rate fluctuations. In contrast,
explicitly incorporating exchange rate stability into the central bank’s loss function
dampens output volatility, improves long-term welfare, and enhances the ability of

monetary policy to mitigate real-sector spillovers from external shocks. These results
underscore the need to balance inflation control, output stabilization, and exchange rate
management in Iran’s oil-dependent economy. From a policy perspective, the study
suggests that conventional inflation—output targeting frameworks are insufficient for
shock-prone economies. A three-objective monetary policy framework coordinated with
foreign exchange market conditions can strengthen macroeconomic resilience. A key
limitation is the assumption of homogeneous agents, which future research could address
by incorporating heterogeneity and alternative shock regimes.
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Table 1: Results from the Comparison of Calibrated and Optimal Values of the
Monetary Policy Function (Research findings).
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Table 2: Comparison of Model-Implied Moments with Real-World Data Moments (Research
findings).
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Tab. 3: Results from the comparison of calibrated values and the optimal values of the
monetary policy function (research findings).
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Graph. 4: Impulse response functions of variables to a 2% total factor productivity shock

(research findings).
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Abstract

High out-of-pocket (OOP) health expenditures remain a major challenge in Iran’s health
system, exposing households to catastrophic health spending and impoverishment. A
key policy initiative to mitigate this financial burden has been the implementation of the
Urban Family Physician Program (UFPP), launched as a pilot in the provinces of Fars and
Mazandaran in 2012. Using household income and expenditure survey data and applying
a quasi-experimental difference-in-differences (DID) approach, this study evaluates the
program’s effect on urban households’ health expenditures. Fars province was designated
as the intervention group, while several provinces with similar pre-intervention expenditure
trends served as controls. To enhance estimation validity, control provinces were selected
through a multi-stage process, and the parallel trends assumption was verified using visual
inspections, placebo tests, and pre-intervention slope analyses. Results show that, after the
implementation of the UFPP, average household OOP health spending in Fars was about 1.7
million rials lower (in 2014 constant prices) than in the control provinces. Additional results
indicate that household income, education level of the household head, and demographic
composition had meaningful effects on OOP expenditures. The findings suggest that the
UFPP reduced the financial burden of healthcare and enhanced financial protection among
urban households. However, sustaining these gains requires stable financing mechanisms
and improvements in the quality of primary care services.
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Access to affordable and equitable healthcare is a fundamental component of social welfare
and human development. In Iran, out-of-pocket (OOP) health expenditures account for a
large share of total health spending, around 40 percent, according to the WHO (2021),

1. Introduction

which is substantially higher than the global average of 18 percent. Such high levels of
OOP expose households to catastrophic health expenditures (CHE) and medical
impoverishment. Studies have shown that a significant portion of Iranian households face
CHE, with national estimates ranging from 2.5% in 2008 to over 3% in 2021 (Yazdi-
Feyzababdi et al, 2018; Sheikhy-Chaman et al, 2024).

To address these challenges, the Iranian Ministry of Health introduced the Urban Family
Physician Program in 2012, initially implemented in the provinces of Fars and Mazandaran.
The program aimed to strengthen primary healthcare, improve referral mechanisms, and
reduce unnecessary specialist visits. Evidence from other countries demonstrates that
primary care—based reforms can reduce hospitalizations, enhance prevention, and lower
direct health costs (Starfield et al., 2005; Tirgil et al., 2023).

However, the implementation of the UFPP in Iran has faced difficulties, including
unstable funding, limited integration with insurance systems, and variations in service
quality (Behzadifar et al., 2018). Despite these challenges, the UFPP remains a central
component of Iran’s strategy to achieve universal health coverage and improve financial
equity. This study aims to provide quantitative evidence on whether the UFPP program
reduced OOP expenditures among urban households, addressing a major gap in the
literature on policy evaluation in developing health systems.

2. Materials and Methods

This study employed a quasi-experimental difference-in-differences (DID) design to
estimate the causal effect of the UFPP on household out-of-pocket (OOP) health
expenditures. The data were obtained from the annual Household Income and Expenditure
Surveys (HIES) conducted by the Statistical Center of Iran. These nationally representative
cross-sectional surveys collect detailed information on household income, demographic
characteristics, and expenditure patterns, including healthcare costs paid directly by
households. The dataset used in this study covers urban households across selected
provinces from 2007 to 2018. Years beyond 2019 were excluded from the analysis due to
the COVID-19 pandemic and its non-structural effects on household health expenditures.

Health expenditures were calculated by aggregating all direct household payments
related to healthcare, including those recorded under both regular monthly health expenses
and durable medical goods. The costs of durable health-related items were converted to
monthly equivalents and added to total health expenditures to provide a comprehensive
measure of the financial burden of healthcare. Only out-of-pocket payments made directly
by households were considered, excluding any expenses covered by insurance or public
subsidies.

The pre-intervention period was defined as 2007-2011 and the post-intervention period
as 2012-2018. Fars province, where the UFPP was implemented, served as the treatment
group, while four control provinces with similar pre-intervention expenditure trends
(Isfahan, Ilam, Lorestan, and Tehran) were selected through a multi-stage matching process
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based on root mean square error (RMSE) similarity and demographic characteristics. The
DID model was estimated as:

Yie = a + ByTreat; + B,Post, + B3 (Treati X Post,) + yXireir (1)

where Yi is OOP health expenditure for household i in year t; Treat; identifies
households in the treatment province; Post; indicates post-implementation years; Xi
represents household-level controls such as characteristics of the household head, income,
and demographic composition; and 3 captures the average treatment effect of the UFPP.

To ensure the validity of the DID estimates, several diagnostic tests were conducted.
These included visual inspection of pre-intervention trends, placebo tests for pre-2012
years, and pre-intervention slope analyses to verify the parallel trends assumption. Robust
standard errors were used in all estimations to ensure the reliability of the results.

3. Discussion

The findings of this study indicate that the Urban Family Physician Program significantly
reduced household out-of-pocket (OOP) health expenditures in Fars province compared
with the control provinces. On average, OOP health spending decreased by about 1.7
million rials (in 2014 constant prices) after the program’s implementation, confirming its
positive financial protection effect. This result is consistent with previous research
suggesting that strengthening primary healthcare systems and referral mechanisms can
improve financial equity and reduce direct medical payments (Starfield et al., 2005; Baicker
etal., 2013).

The control variables also provide meaningful insights. Households with higher income
and more educated heads tended to spend more on healthcare, reflecting the positive
income elasticity of demand for health services. Conversely, larger households showed
lower per-capita OOP spending, likely due to budget constraints and shared consumption.
The results also show that households with elderly members (aged 65 and above) and
children under five spent less on OOP healthcare. However, the effect for children was only
marginally significant at the 10% level. This pattern likely reflects the influence of
insurance coverage and public health programs rather than lower healthcare needs. Basic
or supplementary insurance plans often cover elderly individuals, while young children
benefit from free primary care and vaccination services, resulting in lower direct household
expenses.

From a policy perspective, the UFPP appears to have contributed to reducing
households’ financial burden and promoting greater financial protection. However, its long-
term sustainability depends on stable funding, consistent implementation across regions,
and continuous improvement in the quality and accessibility of primary care services.
Future research could examine the broader effects of the program on service utilization and
health outcomes to provide a more comprehensive understanding of its impact.

4. Conclusion

This study provides quantitative evidence that the Urban Family Physician Program
effectively reduced out-of-pocket health expenditures among urban households in Iran. The
DID analysis confirmed a decline in OOP payments in Fars province compared with similar
provinces after the program’s implementation. The results suggest that strengthening
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primary healthcare and improving referral systems can contribute to financial protection
and health equity.

Nevertheless, several challenges remain. The sustainability of the program depends on
consistent government commitment, reliable funding streams, and effective coordination

among health insurers and providers. Policymakers should focus on improving the quality
of primary healthcare services and ensuring that family physicians have the resources and
incentives necessary to manage patients comprehensively.

Further research is recommended to explore the long-term effects of the UFPP on
service utilization, preventive care, and health outcomes. In addition, examining the
program’s performance across different socioeconomic groups could provide deeper
insights into its equity impact. Despite existing limitations, the findings indicate the
potential of the family physician model to contribute to Iran’s health reform strategy.
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Table 1: Descriptive statistics of continuous variables
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Table 4: Variance Inflation Factor (VIF) indicators for explanatory variables
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Abstract

The BRICS Plus, encompassing about 45 percent of the world’s population, 26 percent of
geographical area, 17 percent of global trade, and nearly 32 percent of world GDP based
on purchasing power parity, holds a significant position in the international economy. Iran’s
official membership in BRICS, as an emerging economic and geopolitical alliance, has the
potential to exert meaningful and multidimensional effects on the country’s macroeconomic
indicators. A review of previous studies shows that no independent research has yet been
conducted on the implications of Iran’s accession to BRICS Plus. This study employs a
multi-regional Computable General Equilibrium (CGE) model based on the Global Trade
Analysis Project (GTAP, version 10) database to examine the impact of reciprocal tariff
reductions between Iran and BRICS Plus members under gradual scenarios (10 to 100
percent). The analysis focuses on key variables such as GDP, household income, inflation,
and overall welfare. The findings indicate that Iran’s integration into BRICS Plus and
the reduction of trade tariffs can, while offsetting part of the losses caused by economic
sanctions, lead to higher real GDP, improved household income, lower inflation, and
enhanced welfare. Accordingly, it is recommended that policymakers, particularly in
the industry and mining sectors, design short-term programs for trade liberalization with
BRICS Plus members to take advantage of their industrial and technological capacities
(especially those of China, India, and Russia). Such an approach could contribute to greater
productivity in Iran’s industrial and mining sectors and foster growth in indicators such as
exports, investment, employment, and value added.
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Over the past decade, global trade dynamics have increasingly shifted toward regional and
intercontinental alliances that provide alternative pathways for economic growth and
resilience. Among these, BRICS Plus has emerged as one of the most influential

1. Introduction

multilateral platforms, bringing together major emerging economies such as China, India,
Russia, Brazil, and South Africa, along with new members including Iran, Egypt, the
United Arab Emirates, and Ethiopia. The bloc now accounts for nearly one-third of global
GDP (PPP) and around 17 percent of world trade, positioning it as a key driver of global
economic transformation.

For Iran, accession to BRICS Plus represents both an opportunity and a challenge. On
one hand, it offers a means to mitigate the effects of long-standing economic sanctions,
diversify trade partners, and gain access to financial and technological cooperation through
institutions such as the New Development Bank. On the other hand, differences in
development levels, structural asymmetries, and competitive pressures within the bloc pose
potential adjustment costs that require careful economic assessment.

Despite the geopolitical importance of this development, few studies have quantitatively
examined the economic consequences of Iran’s participation in BRICS Plus. Existing
literature on Iran’s trade liberalization—such as those related to the Eurasian Economic
Union or the Shanghai Cooperation Organization—mainly relies on single-country or
partial-equilibrium frameworks, offering limited insight into the economy-wide
repercussions of tariff policy changes.

To fill this research gap, the present study employs a multi-regional Computable
General Equilibrium (CGE) model based on the Global Trade Analysis Project (GTAP)
framework. By simulating various reciprocal tariff-reduction scenarios between Iran and
BRICS Plus members, this research aims to evaluate how trade liberalization can affect
Iran’s real GDP, household income, inflation, and welfare, thereby providing an empirical
basis for future trade policy formulation.

2. Materials and Methods
This study employs a multi-regional Computable General Equilibrium (CGE) model based
on the Global Trade Analysis Project (GTAP) framework, version 10, with a base year of
2014. The GTAP model captures the complex interlinkages between production,
consumption, government, and trade flows across multiple regions, making it suitable for
analyzing policy shocks such as tariff changes.

In the production structure, firms maximize profits under constant returns to scale using
a Constant Elasticity of Substitution (CES) function, allowing substitution among
production factors—skilled labor, unskilled labor, capital, land, and natural resources. On
the consumption side, households are modeled through a Constant Difference of
Elasticities (CDE) utility function, which accommodates variations in expenditure patterns
in response to price and income changes. Trade is represented using the Armington (1969)
approach, where domestic and imported goods are treated as imperfect substitutes.
Producers allocate output between domestic and export markets according to a Constant
Elasticity of Transformation (CET) function.

The model includes ten regional blocks: Iran, Brazil, Russia, India, China, South Aftica,
Indonesia, the United Arab Emirates, Egypt, and Ethiopia. Economic activities are



E M Applied Economics Studies, Iran (AESI)

aggregated into three sectors—agriculture, industry, and services—with five primary

factors of production.

The study defines ten scenarios of reciprocal tariff reductions between Iran and BRICS
Plus members, ranging from 10% to 100%. These policy shocks are directly implemented
in the GTAP database to simulate short-term and comparative-static effects on key
macroeconomic indicators, including real GDP, household income, inflation, and overall
welfare.

To ensure robustness, a sensitivity analysis was performed by varying key elasticity
parameters by +£10%. The results indicated that the direction of impacts remained
consistent, suggesting that the model’s findings are robust to moderate parameter
uncertainty.

3. Data

This study uses Version 10 of the Global Trade Analysis Project (GTAP) database, which
provides a globally consistent Social Accounting Matrix (SAM) for 141 countries and 65
sectors in 2014. For analytical purposes, data were aggregated into three main sectors—
agriculture, industry, and services—and five production factors: skilled labor, unskilled
labor, capital, land, and natural resources. The regional coverage includes Iran and nine
BRICS Plus members. GTAP offers pre-calibrated parameters and validated elasticities,
enabling direct simulation of tariff reduction scenarios. Although the 2014 base year and
estimated data for Iran pose some limitations, GTAP remains a credible and internationally
recognized source for global trade analysis.

4. Discussion

The simulation results demonstrate that gradual tariff liberalization between Iran and
BRICS Plus members can generate positive macroeconomic effects across multiple
dimensions. Real GDP and household income increase as trade barriers fall, primarily due
to greater market access, improved efficiency in resource allocation, and lower input costs.
Inflation decreases as cheaper imports reduce domestic production costs and consumer
prices, leading to enhanced welfare and purchasing power for households. The magnitude
of these effects, however, varies across sectors. The industrial sector, particularly energy-
intensive and export-oriented industries, benefits most from lower tariffs due to access to
larger markets and advanced technologies from BRICS members such as China and India.
In contrast, agriculture faces higher import competition, as domestic production remains
constrained by low productivity and limited land resources. The services sector experiences
indirect gains through backward and forward linkages, including logistics, transport, and
finance. These outcomes are consistent with previous CGE-based studies. For example,
Tayebi and Mosrinejad (2006) found that trade liberalization in Iran increased overall
welfare and efficiency in resource allocation. Similarly, Fahimi-Fard (2024), in analyzing
Iran’s potential membership in the Shanghai Cooperation Organization, reported improved
trade integration and moderate welfare gains—findings closely aligned with this study. On
the international front, Aguiar et al. (2019), using the GTAP framework, confirmed that
tariff reductions globally tend to enhance output and welfare, although the scale depends
on each country’s economic structure. The slight variation in the magnitude of effects
between studies can be attributed to differences in sectoral aggregation, year of the GTAP
database, and country grouping. Overall, the results reaffirm that Iran’s participation in
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BRICS Plus, accompanied by complementary domestic reforms, could strengthen
economic resilience, enhance productivity, and support sustainable long-term growth.

5. Conclusion

This study employed a multi-regional Computable General Equilibrium (CGE) model
based on the GTAP framework to assess the potential macroeconomic impacts of Iran’s
tariff liberalization with BRICS Plus members. The findings indicate that reducing trade
barriers by 10-100 percent leads to measurable improvements in real GDP, household
income, and overall welfare, alongside a notable decline in inflation. These results confirm
that deeper trade integration with BRICS Plus could serve as a strategic mechanism to
mitigate the adverse effects of sanctions and enhance Iran’s economic stability. From a
policy perspective, the implications are significant. Gradual tariff reductions, particularly
on capital and technology-intensive goods, could strengthen industrial productivity and
global competitiveness. At the same time, targeted support for vulnerable sectors such as
agriculture is necessary to prevent excessive import dependency. Moreover, leveraging
BRICS financial institutions—especially the New Development Bank and the BRICS
Payment System—could facilitate infrastructure financing and reduce transaction costs
arising from sanctions and limited access to Western banking systems. However,
membership in BRICS Plus alone will not automatically translate into economic
transformation. It must be complemented by domestic reforms aimed at improving the
business environment, enhancing institutional transparency, promoting innovation, and
diversifying exports beyond resource-based industries. Future research should extend this
analysis by examining the sectoral and regional impacts of BRICS integration—
particularly in areas such as energy, agriculture, and digital trade—and by exploring
dynamic CGE models that capture long-term structural adjustments. In conclusion, the
study highlights that trade liberalization within the BRICS Plus framework offers a
promising yet conditional path toward sustainable growth, provided that internal and
external economic strategies are effectively aligned.
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Fig. 1: The structure of a closed single-region economy without government intervention.
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Fig. 2: The circular flow of a multiregional economy.
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Tab. 1: Results of the systematic sensitivity analysis (percent).
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2 Systematic Sensitivity Analysis (SSA)

3 Mean

4 Standard deviation (sd)

3 Coefficient of Variation (CV) = sd/mean
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Tab. 2: Major economic indicators of BRICS Plus countries.
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Tab. 3: Iran’s import products from BRICS countries and the world, ranked by descending
trade value (USD).
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Tab. 4: Iran’s export products to BRICS countries and the world, ranked by descending trade
value (USD).
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Tab. 5: Import tariff rates imposed by Iran on imports from BRICS Plus countries (percent).
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Graph. 1: The response of real GDP in Iran to alternative scenarios involving a 10%—-100%
reduction in trade tariffs among BRICS Plus countries.
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Graph. 2: Household income response in Iran under scenarios of a 10%-100% reduction in
trade tariffs among BRICS Plus countries.
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Abstract

this study investigates the dynamic effects of wheat price support policies in Iran, with a
specific focus on their impact on market price fluctuations. The primary objective is to assess
the effectiveness of guaranteed price policies in stabilizing wheat prices and their long-
term consequences for the wheat market. Employing a Censored Quintile Autoregressive
(CQAR) model and comprehensive wheat price data spanning 1989 to 2024 (1368-1403
Persian calendar), this research examines how support policies influence price distribution
in both short and long terms. The study also utilizes Monte Carlo simulation techniques
to evaluate different price support scenarios findings reveal that price support policies
significantly mitigate price volatility, particularly in lower quintiles (0.1 and 0.3) of the price
distribution, government interventions through guaranteed purchases and strategic reserves
demonstrate dynamic effects: Short-term, Prevent sharp price declines. Long-term: Create
downward pressure when releasing reserves. More aggressive support scenarios (e.g.,
12% price supports) achieve greater stability but at significantly higher fiscal costs. While
current policies have successfully stabilized Iran’s wheat market, the study recommends
policy revisions to better balance agricultural support with fiscal sustainability. Critical
recommendations include precision targeting of support measures toward vulnerable
farmers, Cost-based pricing that reflects actual production expenses advanced monitoring
systems to track domestic and international market dynamics. The research concludes that
data-driven, adaptive price support mechanisms are essential for simultaneously achieving
food security objectives and safeguarding farmer welfare.
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1. Introduction

Evaluating the effects of price support policies has been a significant issue for policymakers
and economists (Chavas, Hummels, & Wright, 2019; Gouel, 2013; Headey & Fan, 2008; Li,
Chavas, & Li, 2022; Newbery & Stiglitz, 1981). Wheat pricing policies in Iran are primarily
implemented to ensure food security, support farmers, and control the price of bread as a staple
commodity. These policies combine government price-setting, subsidies, and regulated support
mechanisms. Typically, before the planting season, the government announces a guaranteed
purchase price for wheat from farmers, which is generally set above production costs and
accounts for inflation.

A key question regarding the relationship between prices is: To what extent are price support
programs effective in reducing market price volatility (farm-gate prices)? How do these
programs affect price distribution in the short and long term? These questions are also raised
by economists and policymakers in other developing countries currently implementing price
support programs. Addressing these questions forms the primary motivation for this study. The
following sections present the theoretical framework, research methodology, model estimation
results, and conclusions with recommendations.

One key feature of a price support program is the establishment of a floor price by the
government and the purchase of the commodity (thus creating public reserves) to prevent prices
from falling below the floor. This creates a short-term censoring effect, eliminating the
possibility of prices dropping below the support level and tending to increase average prices.
However, a price support program also has long-term price effects when the government
decides to release its reserves, exerting downward pressure on prices. The net effects of a price
support program combine these short- and long-term effects, highlighting the importance of
dynamic analysis and the utility of the CQAR approach (Li et al., 2022).

This study conducts a dynamic analysis of the effects of wheat price support policies in Iran,
focusing on their impact on market price volatility. The primary objective is to evaluate the
efficiency of guaranteed price policies in reducing price volatility and their long-term effects
on the wheat market.

2. Methodology

Market prices are determined by the equilibrium of supply and demand. This equation includes
the government’s net purchases at time t. Due to statistical limitations regarding the volume of
wheat reserves and exact purchase quantities in Iran, this study focuses on a simplified price
equilibrium model based on Zellner and Palm (1974) and Li, Chavas, & Li (2022).

P (PP, G ox,) M
Ptg :max(R*,SR) 2)

* . . .
In this equation, P, represents the market price without government purchases, and SP, is

the government’s support price. In a stable policy, the release of stored wheat exerts downward
pressure on prices. While Equation (2) illustrates the censoring effect of the price support
program on the lower tail of the price distribution, it is also necessary to consider the effects of

. . . . . . . . . * .
releasing public reserves on prices. This is done by specifying a characteristic for P, in

Equation (2), where the effects of releasing public reserves on price P,* are expressed as follows

! 6,8,; and S, = maX{O,SPt —-kP, }measure the significance of the price support

j=

program at time t .\When the support program is minimal, S, =0, and SP. < kP, . The variable
S, increases with the scale of the price support program, i.e., when SP. > kP, . Within this

framework, ZJ 0,8, reflects the impact of releasing public wheat reserves on price P, ,
j=

proportional to S, ; (the significance of the price support program at time t-j. Generally, o ! 0
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indicates the negative effects of releasing public wheat reserves on prices after j periods.
6, =1/ N+n(j -1D/J),j =12,..,J , such that: Z'Ll 5.8, , =7SL, +7SSL,

st =25, )7 3)

SLL, =( 'S, (j—l))/J )
The variables SL, and SSL, depend on the lag S, , where SL, is a simple lag measure of
support, and SSL, is a weighted lag measure of support. The parameter J, reflects the effect
of releasing crop reserves. The value of 7,(0 indicates the time when the release of government

reserves exerts negative pressure on price P * . The parameter , shows how this effect changes

over time. To assess price volatility and its relationship with government policies, the
evolutionary price distribution is examined. Following Koenker (2005) and Koenker & Xiao

(2006), a quantile specification P " is used, expressed as follows:
Pq|P P, SLSLL, ) = By, + By SL, + B SLL, + B, X,

—m?*

2 5
+3B.,P =X OB, )

In this equation, g € (0,1) and X (.)are vectors of explanatory variables, and ,Bq is a vector

of model parameters. Combining Equations (2) and (5) yields the following censored quintile
regression model:

P*(P_...P_,.SL,.SLL, .x,)=max {X ()B,.SP,| (©)

In this study, using the Censored Quantile Auto regression (CQAR) model and seasonal
wheat price data (from 1989 to 2024), the impact of support policies on price distribution in the
short and long term was examined. Additionally, Monte Carlo simulation methods were used
to forecast the effects of various price support scenarios.

3. Discussion
As part of the exogenous variables, a linear time trend (t)) was included to account for structural

changes, and seasonal dummy variables d,, were included to capture seasonal effects. d 5, d,, .

The estimated parameters of the CQAR model are reported for selected quantiles
q €(0.1,0.3,0.5,0.7,0.9) . For comparison, the results of the Tobit model are also presented.

The CQAR estimates show that the variable SL, affects prices, at least for some quantiles. For

example, the coefficient SL, at the 0.1 quantile is -0.247, while its absolute value increases at
higher quantiles, reaching -1.670 at the 0.9 quantile. This indicates that the price support policy
has stronger negative short-term effects on Pt. Except at the 0.5 quantile, SL, is significant and

has a negative effect on market prices. SLL, , at the 0.3, 0.7, and 0.9 quintiles, has a positive

and significant effect on prices, while in other quantiles, it either has a negative effect or is
insignificant. The time trend variable t and seasonal dummy variables have no significant effect
on prices. Thus, the government’s price support policy can reduce market price volatility (farm-
gate prices). Wheat prices exhibit a positive and significant dependence on their first lag but a
negative and significant effect on their second lag. The estimated model provides valuable
insights into the effects of the price support policy on market price volatility and price
adjustments over time, serving as a basis for evaluating the conditional price distribution
function. The results indicate significant price volatility from 1989 to 2002, followed by a
notable reduction in volatility during the 2002-2019 period. After 2019, volatility increased
again.

To examine the effects of government price support, Monte Carlo simulations and final
regression effects were conducted for a 10-year (40-season) future period. The dynamic effects
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of the price support program were evaluated under various scenarios. To quantify the effects of
different support levels, a stochastic wheat price simulation was performed. Inspired by
previous studies (Li et al., 2022; Miranda & Helmberger, 1988), a random number generator
was used, and wheat prices were forecasted for the next 10 years. Based on these prices and

A

using the equationSP, = (1+ w)x E, | [ P, ] applied in studies by Qian, Ito, & Zhao (2020) and

t

Li et al. (2022), different price support scenarios S to S, were simulated, ranging from zero
price support (w=0), 6% price support (@ = 0.06 ) consistent with past trends, 9% price support
(©=0.09)and 12% price support (@=0.12). Using the estimated Tobit regression
coefficients, various market prices and their distributions were simulated. The results showed
that, with seasonal data, the market price distribution is nearly identical. However, market
prices are affected by different rates of price support, with a 12% seasonal price support
impacting the final years of the period.

4. Conclusion

This study examines the effects of wheat price support policies in Iran, focusing on the dynamic
analysis of price volatility and the impact of these policies on the wheat market. The results
indicate that price support policies, particularly the guaranteed purchase price for wheat, have
significantly reduced-market price volatility. These policies, by establishing a price floor,
prevent sharp price declines and support farmers’ income. Additionally, government
interventions in the wheat market through guaranteed purchases and product storage have
dynamic effects on prices in both the short and long term. A key finding is the varying impact
of price support policies across different quantiles of the price distribution. For instance, in
lower quantiles (e.g., 0.1 and 0.3), the effect of the support policy is stronger, leading to greater
reductions in price volatility. This indicates the effectiveness of support policies in stabilizing
prices under adverse market conditions. Conversely, in higher quantiles (e.g., 0.7 and 0.9), the
effect is less pronounced, likely due to policy constraints or external factors such as global
wheat price fluctuations.

Future simulations suggest that increasing the level of price support can further reduce price
volatility, but this comes at a cost to the government. Notably, the 12% price support scenario
significantly reduces volatility but imposes a substantial financial burden on the government
budget. This highlights the need for a balance between supporting farmers and maintaining
fiscal sustainability. Based on the study’s findings, it is recommended that price support policies
be designed to maximize farmers’ welfare. This can be achieved by setting guaranteed prices
aligned with production costs and regional conditions. Instead of relying solely on guaranteed
prices, complementary tools such as crop insurance, low-interest loans, and technical training
can help reduce dependence on direct price support.
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Fig. 1: Market price and guaranteed price of wheat (in constant 2016 prices) (Ministry of
Jihad-e-Agriculture and authors' calculations).
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Tab. 2: Descriptive statistics of the variables (Ministry of Jihad-e-Agriculture and authors'

calculations).
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Tab. 3: Tobit model and censored quantile regression estimates (Research findings).
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Fig. 2: Estimated relative quantiles of wheat prices throughout the study period (Research
findings).
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Fig. 3: Price growth rates under different support policy scenarios, relative to the baseline
scenario (S0) (Research findings).
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Fig. 4: The distribution of wheat market prices according to different support price scenarios
(Research findings).
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Abstract

Frequent disruptions in the supply of essential goods, intensified by economic sanctions
and the recent 12-day regional war, have highlighted the structural fragility of Iran’s
market regulation system and the need for more resilient governance arrangements.
Despite extensive government intervention, the absence of an explicit and coherent model
for regional market regulation remains a critical gap. This study addresses this deficiency
by proposing a conceptual and operational framework that links national policymaking
with regional and provincial capacities to improve both equity and efficiency in essential
goods markets. The research adopts a three-phase methodological design. In the first phase,
regional units were delineated using demographic, productive, and infrastructural indicators,
drawing on domestic planning documents and relevant international experiences. In the
second phase, key indicators related to supply capacity, demand conditions, storage, and
distribution infrastructure were identified and weighted through expert consensus, employing
the Delphi method and the Analytic Hierarchy Process (AHP) based on inputs from nine
specialists. In the third phase, a Composite Index (CI) was constructed to evaluate and rank
alternative regionalization scenarios across four dimensions: productive and infrastructural
balance, population homogeneity, spatial distribution of strong provinces, and managerial
concentration. The results indicate that a five-region configuration provides the most effective
balance among efficiency, equity, and administrative feasibility, outperforming both more
centralized and more fragmented alternatives. This configuration enables clearer allocation
of responsibilities and strengthens coordination among governance levels. Accordingly,
the study advances a three-tier governance framework comprising national leadership and
policy direction, regional coordination and decision-making, and provincial-level execution.
By systematizing regional market regulation within a multi-level governance structure,
this study contributes to the literature on crisis management and regulatory governance.
Practically, the proposed model enhances the resilience of essential goods markets under both
normal and crisis conditions and offers a scalable foundation for future, commodity-specific
operationalization in Iran and other developing economies.
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Analytic Hierarchy Process (AHP).

JEL Classification: C38, L52, RS.

1. Associate Professor, Institute for Trade Studies and Research, Tehran, Iran.

2. Lecturer, Institute for Trade Studies and Research, Tehran, Iran.
3. Assistant Professor, Institute for Trade Studies and Research, Tehran, Iran (Corresponding Author).

Email: a.garshasbil986@gmail.com

Citations: Garshasbi, A., Fadashi, S. & Nematollahi, S., (2026). “Regional Market Regulation in Iran: A Conceptual and
Operational Framework for Crisis Conditions”. Journal of Applied Economics Studies in Iran, 15(57): 211-239. https://doi.
org/10.22084/aes.2026.31601.3832

Homepage of this Article: https://aes.basu.ac.ir/article 6479.html?lang=en


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0004-3829-2413
https://orcid.org/0009-0001-8821-6281
https://orcid.org/0009-0007-3896-9991

|
Garshasbi et al.,: ©) .-’/L‘{’{/KU/’ L_/;; L“a Gl
1. Introduction

Market regulation is a core state function aimed at safeguarding the availability and
affordability of essential goods, particularly when markets fail due to price volatility,
information asymmetry, concentrated market power, or external shocks. In Iran, recurrent
episodes of supply disruption and price instability—exacerbated by economic sanctions,
exchange-rate volatility, climate stresses, and recent security developments—have revealed
the structural limitations of a highly centralized, center-driven governance arrangement.
Such systems have proven insufficient for absorbing multiple, overlapping crises. Under
these conditions, centralized command often overloads decision-making channels, delays
allocation processes, and intensifies inter-agency coordination problems, while significant
local and regional capacities remain under-utilized.

A crisis-resilient approach to market regulation requires recognizing that supply chains
are inherently spatial systems. Production sites, import entry points, storage facilities,
transport corridors, and consumption centers are geographically distributed and tend to
form regionally clustered networks. Managing supply and distribution exclusively from the
national center therefore creates a mismatch between the scale of decision-making and the
spatial organization of economic activity. The regional planning literature conceptualizes
the “region” as a functional unit defined by population size, infrastructural endowments,
economic capacity, and institutional capability, making it suitable for delegated decision-
making and coordinated implementation. Similarly, crisis management scholarship
emphasizes multi-level governance, inter-organizational coordination, redundancy, and
rapid decision cycles as prerequisites for effective response. In parallel, the regulatory
governance literature stresses the importance of minimizing both market failures and
government failures through accountable, transparent, and agile regulatory arrangements.

Despite growing policy attention to regional approaches in practice, existing studies in
Iran have largely remained either commodity-specific and operational or focused on
administrative coordination without an integrated, theory-driven governance architecture.
This study addresses this gap by proposing an integrated conceptual and operational
framework for regional market regulation under crisis conditions. The main objective is to
design a governance model that systematically links national policymaking with regional
coordination and provincial execution. Accordingly, the study seeks to (i) develop a
defensible regionalization of the country for market-regulation purposes, (ii) construct a set
of indicators that connect regional capacities to regulatory readiness, and (iii) propose an
institutional design capable of maintaining continuity in decision-making even when
centralized coordination is disrupted.

2. Materials and Methods

This study adopts a structured, multi-stage research design to develop and operationalize a
regional market regulation model under crisis conditions. The methodological framework
consists of three sequential steps: regionalization review, indicator construction and
weighting, and multi-criteria decision analysis.

In the first step, national planning documents, sectoral reports, and prior regionalization
experiences in Iran were systematically reviewed to identify recurring criteria used for
territorial division in governance and policy implementation. This documentary and
comparative analysis provided the conceptual basis for defining feasible regional units
suitable for market regulation purposes.

In the second step, a structured set of indicators was developed to capture provincial-
level capacity for market regulation. These indicators were organized into two main
domains. The first domain reflects production and supply capacity, measured through
value-added indicators in agriculture, industry, and mining, complemented by energy
supply proxies, given the critical role of stable energy inputs in sustaining production,
storage, and distribution during crises. The second domain represents distribution and
storage capacity, including transport connectivity, logistics assets, and storage
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infrastructure. Storage indicators encompass general warehouses, cold-storage facilities
essential for perishable goods, and silo capacity as a proxy for strategic bulk storage
systems. To refine and validate the indicator framework, semi-structured interviews were
conducted with nine experts with extensive experience in market regulation and supply-
chain governance. Their assessments were synthesized through content analysis to finalize
criteria and sub-criteria.

In the third step, the Analytic Hierarchy Process (AHP) was employed to evaluate
alternative national regionalization scenarios for market regulation. Five competing
configurations (four-, five-, six-, seven-, and eight-region models) were assessed using four
evaluation criteria derived from expert consensus: regional capability (40%), population
homogeneity (30%), spatial dispersion of strong provinces (15%), and managerial focus
and feasibility (15%). Pairwise comparisons generated normalized scores and a composite
index for ranking alternatives. Finally, the selected regionalization scheme was
operationalized by assigning provinces to regions and designating a lead province
(Muoin 1) and an alternate lead province (Muoin 2) for each region, thereby enhancing
continuity, redundancy, and resilience in crisis governance.

3. Discussion

The AHP results indicate that the five-region alternative provides the most balanced
configuration in terms of regional capability, demographic coherence, spatial dispersion of
strong provinces, and managerial feasibility, achieving the highest composite score (0.67).
This finding suggests that neither excessive centralization nor excessive fragmentation
offers an optimal governance structure for market regulation under crisis conditions.
Conceptually, the result supports a governance logic of distributed capacity with
coordinated command, in which regions are sufficiently large to pool production, logistics,
and storage assets, yet sufficiently bounded to enable coherent coordination and faster
decision cycles.

Beyond the quantitative ranking, the operational design of the proposed model
introduces two critical governance safeguards. First, the designation of both a lead province
(Muoin 1) and an alternate lead province (Muoin 2) within each region embeds redundancy
into the system. Redundancy is a core principle in crisis management and passive defense,
as it allows governance functions to continue even when a specific node faces disruption.
Second, the formalization of center—region interfaces clarify decision rights, escalation
mechanisms, and data-sharing protocols, thereby reducing ad hoc bargaining and inter-
agency friction that commonly emerge during crisis response.

From a regulatory governance perspective, the proposed regional structure directly
addresses risks associated with government failure under highly centralized systems,
including bureaucratic delay, information bottlenecks, and coordination breakdowns. By
empowering regions with operational authority, the model enables near-real-time
monitoring of inventories, commodity flows, and price dynamics, and supports context-
sensitive interventions that reflect regional market conditions. At the same time, strategic
coherence at the national level is preserved by retaining rule-setting functions—such as
price ceilings, emergency import policies, and management of national reserves—within
central authorities, while delegating allocation and redistribution decisions to regional
units.

Importantly, the framework is intentionally designed as a general governance model
rather than a commodity-specific intervention. This allows future applied research to
operationalize the same architecture for particular goods, such as poultry, and to align
regional assignments with existing sectoral “Mu’in” practices, thereby enhancing practical
applicability without undermining the conceptual generality of the proposed model.
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4. Conclusion

This research developed a conceptual and operational model for regional market regulation
in Iran under crisis conditions. By integrating insights from crisis management, regional
planning, and regulatory governance, the study proposes a coherent multi-level architecture
that systematically links national policy formulation with regional coordination and
provincial execution. This integrated perspective responds directly to the structural
limitations of highly centralized market regulation systems when confronted with complex,
overlapping shocks.

Empirically, the application of multi-criteria decision analysis (AHP) demonstrates that
a five-region configuration constitutes the most suitable national regionalization scheme
for market regulation. This structure achieves a balanced trade-off between efficiency,
equity, and administrative feasibility. The proposed model delineates five operational
regions and assigns each region both a lead province and an alternate lead province, thereby
strengthening continuity, redundancy, and responsiveness. In doing so, the model enhances
preparedness through predefined roles and capacity-based regionalization, improves crisis
response by delegating operational authority to the regional level, and supports recovery
and distributive equity through coordinated redistribution and mobilization of storage and
logistics resources.

From a governance perspective, the model provides a structured pathway for
transitioning from a predominantly centralized planning paradigm toward a decentralized,
region-enabled system, while preserving national strategic oversight. Key strategic
functions—such as rule-setting, price regulation, emergency import policies, and
management of national reserves—remain at the national level, whereas operational
decisions related to allocation, redistribution, and inter-provincial coordination are
delegated to empowered regional units. Overall, the proposed model offers a defensible,
scalable, and crisis-resilient pathway for strengthening market stability and supply-chain
resilience, and provides a foundation for future commodity-specific operationalization.
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Tab. 2: Summary of Previous Studies
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Tab. 3: Main and Sub-Categories of the Industrial Regulation Cycle in Iran
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Tab. 4: Data and information used for regionalization of market regulation
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Abstract

The Strait of Hormuz, as one of the world’s most important geoeconomic corridors, plays
a key role in energy transportation and in shaping expectations in international financial
markets. This study examines the impact of a blockage of the Strait of Hormuz on the
volatility of major global stock market indices as a severe geopolitical shock, since disruption
in this vital energy trade chokepoint can lead to volatility spillovers in international financial
markets. The main objective is to assess the resilience of the Dow Jones, S & P 500, and
Nasdagq indices against a complete 40 day closure of the Strait of Hormuz. The research was
conducted with a forward-looking, scenario-based approach, and daily data from financial
and energy markets were collected for the period from January 12,2025 to June 5, 2026. For
the analysis, after applying the Augmented Dickey—Fuller, Zivot—-Andrews, and Lagrange
tests, a multivariate BEKK-GARCH model was employed, and a Hormuz dummy variable
was introduced into the variance equation. The results indicate that the Hormuz blockage
has the greatest effect on the S&P 500 index and has increased the short-term volatility of
some indices by about 30 percent. Moreover, the correlation between the oil market and
global stock markets intensified during the period of tension. In the scenario analysis, three
possible situations were examined: in the de-escalation scenario, stabilization of oil prices
in the range of 80 to 90 dollars could lead to improvement in risk assets; in the scenario of
continued restrictions with oil around 100 to 110 dollars, market volatility increases; and in
the scenario of the effective closure of the strait, a surge in oil prices to 150 to 180 dollars
strengthens recessionary pressure and the tendency toward safe-haven assets. The results
emphasize the necessity of risk-hedging strategies.
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1. Introduction

The Strait of Hormuz stands as one of the most critical geopolitical chokepoints within the
global energy trade system, consistently occupying a central position in economic, energy
policy, and international relations research. This narrow passage, connecting the Persian
Gulf to the Gulf of Oman, facilitates a substantial portion of the world’s maritime crude oil
and Liquefied Natural Gas (LNG) shipments. Official reports from the International Energy
Agency (IEA, 2023) and the U.S. Energy Information Administration (EIA, 2022) identify
the Strait as the world’s primary oil transit route over the past two decades, with daily flows
ranging between 18 and 20 million barrels. Such a concentration of energy flows within a
limited geographical area renders it a strategic “nerve center,” where any disruption can
trigger systemic consequences for global markets. Beyond crude oil, the Strait is a linchpin
for the global LNG trade, serving as the primary conduit for regional exporters to reach
Asian and European markets. Consequently, stability in this corridor is synonymous with
global energy security; scholarly literature emphasizes that energy markets are acutely
sensitive to geopolitical risks, with strategic disruptions often catalyzing immediate,
substantial price volatility (Humphries, 2021; Friedman et al., 2020). From a financial
economics standpoint, the spillover effects of such geopolitical shocks extend far beyond
energy sectors. Fluctuations in energy expectations and Geopolitical Uncertainty (GPR)
indices significantly influence major stock indices and bond yields (Kilian & Murphy,
2014; Caldara & lancu, 2016). Despite extensive research on oil-stock relationships, a
systematic, data-driven analysis of a “total blockage scenario” remains a significant
research gap. This study aims to fill this void by evaluating the resilience of the Dow Jones,
S&P 500, and Nasdaq indices against a simulated 40-day blockage of the Strait. By
identifying transmission channels through energy markets and heightened uncertainty, this
research provides a comprehensive framework for understanding how localized

geopolitical shocks resonate through the global financial architecture.

2. Materials and Methods

This study adopts a forward-looking, scenario-based approach to examine the impact of a
hypothetical geopolitical shock the closure of the Strait of Hormuz on global financial
markets. The dependent variables are the Dow Jones, S&P 500, and NASDAQ indices,
while Brent crude oil prices and gold prices are included as control variables. A dummy
variable HORMUZ is defined to represent whether the Strait is open or closed. Data are
collected from reliable sources such as EIA, Oil Price, NASDAQ, and FRED. A simulated
period from January 12, 2025 to June 5, 2026 is considered, within which a 40-day closure
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of the Strait of Hormuz is assumed from February 28 to April 8, 2026. Econometrically,
after testing for stationarity and structural breaks and conducting diagnostic tests, a
multivariate BEKK-GARCH model is estimated to analyze market responses, conditional

volatility, and volatility spillovers across markets.

3. Discussion

The results show that all three global stock market indices reacted negatively to the shock,
though with different intensities. The S&P 500 experienced an initial drop followed by
short-term high volatility and then stabilized at a lower level. The Dow Jones showed a
milder response, with limited fluctuations and a gradual downward trend. In contrast, the
Nasdagq displayed the highest sensitivity, experiencing a sharp and deep decline, reflecting
the technology sector’s greater exposure to systematic risks. Overall, the geopolitical shock
not only reduced the index levels but also significantly altered the volatility structure of the
markets.

Results of the Zivot-Andrews Structural Break Test

The Zivot-Andrews structural break test was conducted by considering breaks in both
the intercept and trend for the return time series. The results presented in Table 5
emphasize that structural breaks have occurred in the mentioned time series.

Considering the optimal lag selected based on the Schwarz, Akaike, and Hannan-Quinn
criteria, the model was estimated accordingly. Based on Table 3, the optimal lag according
to the Schwarz and Akaike criteria is lag.

Results of the Lagrange Multiplier Test for Examining Heteroskeda

Three scenarios are considered to assess the potential impact of disruptions in the
Strait of Hormuz on global financial markets.

1. De-escalation: Tensions decline quickly, oil prices stabilize around $80-$90,
stock markets improve, and demand for safe-haven assets falls.

2. Moderate disruption: Partial constraints on energy transport push oil prices to
about $100-$110, increasing inflation and financial market volatility.

3. Severe crisis: A prolonged blockade drives oil prices above $150, weakens global
stock markets, and increases demand for safe-haven assets.

Overall, the severity and duration of disruptions in the Strait of Hormuz strongly

influence global financial market performance and volatility.
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This study shows that a possible closure of the Strait of Hormuz could significantly affect

4. Conclusion

the returns and volatility of global stock markets through rising uncertainty and energy
prices. However, the size and direction of these effects are not uniform across markets and
depend on factors such as reliance on imported energy and economic structure. The
scenario analysis also suggests that if tensions ease quickly, the effects remain limited, but
if restrictions persist or the closure becomes prolonged, sharp oil price increases, declines
in global stock indices, and a shift of investors toward safe-haven assets are likely.
Therefore, it is essential for policymakers, investors, and firms to pay close attention to

geopolitical risk management, portfolio diversification, and scenario planning.
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Tab. 1: Historical events of the Strait of Hormuz (compiled by the authors based on historical
sources and public reports).
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Tab. 2: Quantitative global economics and the smallest Strait of Hormuz in energy trade and
financial markets (United States Energy Information Administration, 2025).
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Fig. 1: The effect of the Strait of Hormuz blockage on global stock markets through the supply
shock channel
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Fig. 2: The effect of the closure of the Strait of Hormuz on global stock markets through the
geopolitical uncertainty channel.
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Fig. 2: The effect of the closure of the Strait of Hormuz on global stock markets through the
channel of investor expectations and behavior.
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Fig. 4: Conceptual framework of the impact of the closure of the Strait of Hormuz on global
stock market indices.
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Graph. 2: Chart of global stock market indices (research findings).

695 om0 ploxsl odls (55,0 " aiBlmrand o3 (03 (903l ¢ loj (lbis oo (il ()2 e el >
hb daw 1> S50 gedd (adli Lol 4 by jusio dod 4y bgy o (cloodld g oo odaliin ¥ Jodo )3 &S

g oo Ul ol ded (658 Jolds by 1y g 03lso +00 5 555 Jlaz] 35

! ADF



gL’/".’)pKf;L_/"’L‘&UUV

& &

[Quarterly Journal of Applied Economics Studies, Iran (AESI)

Wod BY Bl p—adpl J—w

(Baios 1 AiBl) Jgl A po Jud g gl 55 B i (ot bt (3905 gl i€ Jou>
Tab. 4: Results of the stationarity test of variables at the level and first-order difference
(Research findings).
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Tab. 5: Results of structural failure testing in time series (Research findings).
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Tab. 6: Determining the optimal interval based on the Akaike, Schwartz, and Hannan Quinn
criteria (research findings).

0 -15.20321 -15.14441 -15.24344
1 -23.82775 -23.47492* -24.06912
2 -24.03545%* -23.38860 -24.47797*
3 -23.70816 -22.76728 -24.35183
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Tab. 7: Arch effect test.

F oLl 129.2676 -+-0.0
2% 5L 99.35502 0.0
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Tab. 8: Results of the multivariate GARCH model with the BEKK approach in the presence
of structural failure (research findings).
Mean equation

Variable Coefficient Prob.
C(1) intercept 12.03626 0.0000
C(2) Dow & dummy -0.012513 0.0003
C@3) Dow& brent -0.139508 0.0000
C4) Dow & gold -0.075011 0.0000
C(5) Intercept 1.833831 0.0000
C(6) Nasdaq & dummy -0.019113 0.1453
C(7) Nasdaq & brent 0.206302 0.0000
C(8) Nasdaq & gold -0.858754 0.0000
C(9) Intercept 10.85407 0.0000
C(10) Sp&dummy -0.044249 0.0000

c(11) Sp& brent -0.245077 0.0000
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C(12) Sp&gold -0.108188 0.0000
Variance equation
Variable Coefficient Prob.
C(13) intercept 4.00E-05 0.0000
Cc(14) Dow & dummy -5.34E-06 0.4960
C(15) Dow& brent 3.09E-05 0.0000
C(16) Dow & gold 4.62E-07 0.9650
C(17) Intercept -8.43E-05 0.0306
C(18) Nasdaq & dummy 2.63E-05 0.0002
C(19) Nasdaq & brent 0.865134 0.0000
C(20) Nasdaq & gold 0.026080 0.5575
C21) Intercept 0.905538 0.0000
C(22) Sp&dummy 0.590591 0.0000
C(23) Sp& brent 1.021945 0.0000
C(24) Sp&gold 0.588506 0.0000
ol (il yly cul o
Coefficient Prob.
M(1,1) 4.00E-05 0.0000
M(1,2) -5.34E-06 0.4960
M(1,3) 3.09E-05 0.0000
M(2,2) 4.62E-07 0.9650
M(2,3) -8.43E-05 0.0306
M(3,3) 2.63E-05 0.0002
Al(1,1) 0.865134 0.0000
Al1(2,2) 0.026080 0.5575
Al1(3,3) 0.905538 0.0000
B1(1,1) 0.590591 0.0000
B1(2,2) 1.021945 0.0000
B1(3,3) 0.588506 0.0000
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Abstract

One of the most important concerns of housing policymakers worldwide is the emergence
of a price volatility. There are two types of demand, including consumption and speculation,
and speculators can both cause the housing market to prosperity by increasing transactions
at the house market, and also can increase price fluctuations in the housing market by
stimulating inflationary expectations. The aim of the present study is to simulate a housing
price volatility and examine the effect of speculation on the housing price volatility in the
city of Shiraz. For this purpose, an agent-based model was used, considering four active
agents in the housing market, including the seller, the buyer (sellers and buyers are present
in the market with two motives of personal consumption and speculation), the developer,
and real estate. Calibrated with data up to early 2022, the model simulates scenarios with
varying proportions of speculative buyers, from 100% to 0%, over an eight-year forecast
horizon ending in 2030. Results show that reducing speculative participation consistently
decreases volatility magnitude, with the largest reduction—approximately 25%—occurring
when speculators comprise 60% of buyers.
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The housing market constitutes one of the largest and most impactful sectors within any
national economy, playing a pivotal role in securing household welfare, facilitating long-
term capital formation, and underpinning overall financial stability (Goodman & Mayer,

1. Introduction

2018). Among the foremost challenges confronting economic researchers globally is the
phenomenon of housing price volatility, which can precipitate severe economic distortions
(Shiller, 2015). Empirical evidence suggests that the extensive participation of speculators
in housing markets often induces pronounced price volatility over extended periods
(Glavatskiy, 2020). Rising housing prices have a direct effect on the cost of living by
increasing the housing expenditure share within household consumption baskets. This, in
turn, can lead to significant macroeconomic repercussions including shifts in consumption
behavior, acceleration of inflationary trends, widening income inequality, and social
instability (Case & Shiller, 2003).

Data released by the Statistical Center of Iran reveal that since 2019, housing prices in
Shiraz have deviated upward from their long-term equilibrium trend, indicative of the
starting potential housing price volatility. Concurrently, the General Population and
Housing Census reports a growing stock of vacant residential units nationwide. This trend
is largely attributable to increased housing acquisitions for capital investment purposes and
a surge in speculative demand. In light of the considerable economic and societal
challenges posed by housing volatility and speculative activity, it is imperative to deploy
robust simulation methods to analyze the mechanisms underlying volatility formation and
escalation. A comprehensive examination of speculation’s role offers critical insights that
can inform effective policy interventions aimed at stabilizing the housing market.

This study seeks to address two fundamental questions: To what extent do speculators
exacerbate housing price volatility? And if speculation intensifies these volatility, does this
necessitate the complete withdrawal of speculators from the housing market to restore
equilibrium? To answer these questions, a simulation model capturing the complex
dynamics of the housing market must be developed. Agent-based modeling (ABM)
emerges as a particularly suitable approach, offering a flexible and powerful framework to
represent heterogeneous agents, their adaptive behaviors, learning capabilities, and
interactive decision-making processes. By modeling individual agents’ actions and
interactions, ABM enables the replication of housing market dynamics with a high degree
of realism. Accordingly, this study constructs an agent-based model grounded in empirical
data from Shiraz’s housing market to explore the impact of speculation on housing price
volatility. Beyond contributing to the theoretical literature, the findings aim to assist
policymakers in designing targeted strategies that mitigate speculative excesses and
promote sustainable housing market development.

2. Materials and Methods

In this research, an agent-based model is used, considering four active agents in the housing
market: sellers, buyers (including sellers and buyers with personal consumption and
speculative motivations), developer, and real estate agencies, to investigate the dynamic
processes of the housing market. To forecast the housing prices in Shiraz over an eight-
year period, statistics and information until the beginning of 2022 have been incorporated
into the model, and the model simulates scenarios with varying proportions of speculative
buyers, from 100% to 0%.
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3. Data

Statistics and information related to the variables used in this study, housing prices in
different areas of Shiraz and the number of building permits as the equivalent of the number
of housing supplied, were collected from the statistics department of the Shiraz
Municipality Revenue Department. The data of these two variables from Farvardin 1400
to Farvardin 1401 were entered into the designed model of the Shiraz housing market in
the AnyLogic software.

4. Discussion
The results of the study show that with a decrease in the level of speculation, the housing
price volatility in Shiraz city decreases, but the rate of decrease in the price volatility is not
the same. When 100 percent of buyers are speculators, the price volatility will remain at
the same initial level. Up to a level of 60 percent of all buyers, the price volatility will
decrease further as the number of speculators decreases. Therefore, up to this part of the
results indicate that the fewer speculators enter the market, the more the housing price
volatility will decrease over the next 8 years. The greatest decrease occurred when the
number of speculators out of all buyers was 60 percent, and the housing price volatility
decreased by about 25 percent by 1409. According to the theory of interventionists who
consider the activities of speculators to be the reason for price fluctuations and the housing
price volatility, then the decrease in the number of speculators will cause a further decrease
in the housing price volatility over the next 8 years. These results are consistent with the
study of Khodadkashi and Razban (2014) and Gholizadeh et al. (2014) and speculators play
a significant role in the existence of volatility and the intensification of price fluctuations,
and with the reduction of the share of speculators, the housing price volatility is decreasing.
However, with the reduction of the level of speculator buyers to 50 percent and more
than the total buyers, the housing price volatility is at a higher level and the rate of reduction
of the housing price volatility decreases. Under these conditions, the rate of reduction of
the predicted price volatility is approximately between 10 and 13 percent. According to the
study of Jeffe and Sirmans (1989), speculators can work for the benefit of society because
they help absorb excess housing inventory and lead to a more orderly allocation of
resources in the housing market. Therefore, speculators can be a major incentive for buying
real estate and pave the way for clearing excess inventory and creating balance in the
market.

5. Conclusion
According to the research findings, a further reduction in speculation does not necessarily
mean a further reduction in the housing price volatility. There must always be a number of
speculators active in the housing market so that some of the resources in the housing market
are optimally allocated and transactions take place in the market; if the number of
speculators decreases below a certain number, the volume of transactions in the market will
drop sharply, and according to the supporters of the market efficiency hypothesis, lower
trading volume leads to higher price fluctuations and the housing price volatility will not
be controlled.

According to the results presented, it can be stated that reducing speculators to a certain
percentage can reduce the housing price volatility in the country and specifically in the
housing market of Shiraz. Therefore, policymakers should consider expanding and
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strengthening policies that affect the motivation of speculators. To do this, first, the

government should complete the information resources in the housing market on the
number of vacant houses and the share of speculators in the housing market. Among the
tools that the government can implement to control speculators in the housing market is the
imposition of various taxes such as a tax on vacant houses and a tax on property. However,
it is important to estimate the optimal number of traders in the housing market before
implementing the policy and then select the appropriate tax rate according to the conditions,
because the tax rate should not be such that all traders exit the market.
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Tab. 1: Exogenous and Endogenous Locational Quality Index of Shiraz Districts (Adapted
from: Rafieian et al., 2017)
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Graph. 1: Housing Price Volatility in Shiraz (Researcher's Calculations).
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Graph. 2: Predicting Housing Price Volatility Under Varying Shares of Speculative Buyers
(Model Implementation Results Using AnyLogic Software).
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Tab 4: Trends in Price Volatility Given 100% to 50% Speculative Buyers as a
Proportion of Total Buyers (Research Findings)
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Tab. 5: Trends in Price Volatility Given 50% to 0% Speculative Buyers as a Proportion of
Total Buyers (Research Findings).
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Abstract

One of the most important goals of the system’s general policies is to achieve higher
tax revenues by establishing tax justice. In such a system, due to the attention to the two
components of taxpayers’ willingness and ability to pay, the stability and dynamics of
tax revenues increase. This study by using the statistics from 113 Iranian Stock Market
companies, divided into two groups of industries with higher and lowers relative taxes over
2011-2023, and uses decomposition models to examine the contribution of tax justice to
the tax gap. The results of the estimates show that profitability and company size cause a
decrease and an increase in effective tax, respectively. However, the results of the Oaxaca-
Blinder decomposition show that the contribution of tax justice to the tax gap in 2023 was
94 percent and in 2015 was 64 percent. Also, the results of Machado-Mata analysis show
that in the lower 4 tax quantiles, the share of tax justice is 14 percent and in the top 4 tax
quantiles, this share is 76 percent. Therefore, the use of strong and reliable tax collection
tools in companies with lower tax payments despite having high profitability is the most
important task of the Tax Affairs Organization. In this regard, the creation and development
of a comprehensive financial information system for companies and the need to review tax
amnesty are the most important policies to improve the share of tax justice in the tax gap.
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1. Introduction

The stability of government revenues is one of the most important determinants of

improving the business environment and infrastructure. With the decline in government oil
revenues in recent years due to the decline in cash exports caused by sanctions, the
government's focus on tax revenues has increased significantly. According to Central Bank
statistics, tax revenues increased by 58, 63, and 52 percent in 2021, 2022, and 2023,
respectively. The stability and growth of tax revenues in any economy depends on the
government's ability to identify taxpayers, which is influenced by technological progress
and changes in the payment pattern of society, the real manifestation of which in Iran is
related to progress in the field of taxpayer systems and store terminals. On the other hand,
taxpayers have the ability and willingness to pay taxes. The ability to pay can be identified
in the form of recognizing higher profits and incomes compared to costs, and the
willingness to pay is influenced by factors such as the favorable view of society on
spending tax revenues on needed and prioritized projects of society, and the existence of
tax justice. The importance of establishing tax justice is so great that in Seventh
Development Plan Law emphasize the realization of tax justice. Therefore, considering the
quantitative goals of the Seventh Development Plan in order to increase tax revenues, it is
important to pay attention to establishing tax justice in the Iranian tax system. In general,
the difference in tax paid between firms in any economy is a function of the difference in
ability to pay based on the component of tax justice and discrimination in taxes under the
name of tax evasion. From another perspective, the difference in tax paid between firms
can be identified in two explainable and unexplainable components. The explainable
component is due to profitability and policies leading to tax avoidance, and the
unexplainable component can be measured under the name of tax evasion. Therefore, the
answer to the question of how much tax justice contributes to the difference in taxes paid
by listed industries is important and significant.

2. Materials and Methods

To decompose the tax gap, the Oaxaca-Blinder (1973) two-part decomposition model,
equation (1), has been used. The first part of the tax gap is due to the components of tax
avoidance and ability to pay, which include profitability, financial leverage, company size,
liquidity, and current debt ratio, and the second part is the gap due to tax evasion and tax
discrimination, which is identified as the unexplained component.

R = (xp —x)'Bn+ x{(Bn — B) (1)

To decompose the tax gap in the entire distribution, the Machado-Mata decomposition
model, equation (2) is used:
Qo (trlxn) — Qo (ti]x1) (2)
= [Qe (trlxn) — Qg (xl.éh)] + [Qe (xl.éh) — Qg (tllxl)]

In equation (2), the first component indicates the tax gap resulting from the tax justice
component and the second component from tax evasion and discrimination.
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Data
To estimate equations 1 and 2, statistics from 113 listed companies over 2011-2023
were used.

3. Discussion
Figure (1) shows the results of the model estimation using the Oaxaca-Blinder
decomposition, which showed that the largest tax gap was in 2016, and after that it
experienced a fluctuating trend with a tendency to decrease. The reality is that in 2015,
about 40 percent of the tax gap between the industries under study was due to tax evasion.
In other words, industries with higher tax payments experienced less tax evasion. However,
in 2019, approximately 86 percent of the tax gap was due to tax evasion. This share
decreased significantly between 2020 and 2023. In fact, the main factor for the difference
in tax paid by industries was the difference in ability to pay and the emergence of tax
justice. Therefore, in recent years, when tax revenue growth has increased, tax justice has
become more apparent, and this is due to the fact that the rate of technological progress and
the expansion of tax systems has grown rapidly in recent years. Overall, 85 percent of the
tax difference between industries in 2020 to 2023 was due to tax fairness.
The Oaxaca-Blinder decomposition examines only the average difference in tax revenues,
and the Machado-Mata decomposition is used to examine the contribution of tax avoidance
policies to the total distribution. The model estimation results are shown in Figure (2).
The results of Machado-Mata analysis in Figure (2) show that in the second period of
the study, the tax gap has increased in all quantiles compared to the first period, and the
amount of the gap due to tax justice and tax evasion has also increased, but the increase in
tax justice has been higher than tax evasion, in other words, tax justice in high tax quantiles
has experienced higher growth than in low tax quantiles. However, examining the share of
the gap due to tax justice and tax evasion shows that in high tax quantiles, the share due to
tax justice has increased significantly and the share due to tax evasion has decreased.
Despite the increase in taxes and the share of tax justice components, in the second period
of the study, the share of the tax justice component in the low tax quantile was
approximately 17 percent and tax evasion was approximately 83 percent, and this indicates
that attention should be paid to the performance of companies with lower tax payments
despite their relatively higher profitability, because in high tax quantiles, the share of tax
evasion was 12 percent.

4. Conclusion

With the decline in oil revenues, the share of taxes in government revenues has increased
sharply in recent years, such that the growth rate of tax revenues has grown by more than
50 percent annually in the last three years. However, the reality is that the dynamics of tax
revenues depend on trust between taxpayers and the government. By establishing tax
justice (optimal tax rate based on the principle of ability to pay and benefit) and tax
efficiency (spending taxes on economic drivers), the ability and willingness to pay taxes
on the part of taxpayers is increased and the cost of tax collection by the government is
minimized. For this reason, one of the most important goals of the system's general policies
is to achieve higher tax revenues while considering tax justice. Therefore, the present study
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examines the contribution of tax justice to the tax gap using statistics from 113 listed
companies over 2011-2023. The results show that during the period 2015-2023,
approximately 55 percent of the tax gap can be explained by tax justice components, and
the Machado-Mata approach shows that in low tax quantiles, the contribution of tax evasion
to the tax gap is 86 percent, and in high tax quantiles, the contribution of the tax justice
component is higher and equal to 76 percent. Examining the contribution of the gap due to
tax justice in the second period (2019-2023) compared to the first period (2011-2017)
shows that in high tax quantiles, the contribution due to tax justice has increased
significantly, so that in the top 4 tax quantiles, the contribution of tax justice has grown by
37 percent, and in the bottom 4 tax quantiles, the contribution of tax justice has increased
by 6 percent. Therefore, the most important policy for increasing the tax justice share of
the tax gap is to use a comprehensive information system related to the profitability of listed
companies, impose heavy fines in the event of tax evasion, and fundamentally revise the
policy of tax incentives and discounts.
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