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Abstract

The purpose of this study, regarding the characteristics of an oil economy such as Iran,
is to choose the Ramsey optimal monetary policy and appropriate exchange rate system.
The model includes Ricardian and non-Ricardian households, nominal rigidity (in price
level and wages) and real rigidity (in consumption), public goods, oil and non-oil exports,
different exchange systems (float, managed floating, and fixed), and different targets in the
real and monetary sector for the central bank. Also, the consequences of implementing the
Ramsey optimal monetary policy versus the current state of the country were examined.
Finally, the effects of oil prices shocks, foreign inflation shock, money supply shock,
and nominal exchange rate growth shocks on macro variables under the base model and
Ramsey’s optimal monetary policy were examined. The results show that, first, the central
bank should choose and commit to the managed floating exchange rate system among
different exchange systems and dual-targeting (production and inflation with more focus
on production) among different targeting policies. Although the fixed exchange rate system
has a much smaller loss function than others, it is not feasible due to the instability of the
economy. Second, the central bank’s commitment to an optimal policy makes the monetary
and real sectors of the economy much less volatile and much more stable versus monetary
and foreign currency shocks compared to the base model. In faced with external shocks,
Ramsey’s optimal monetary policy gives more stability to the real sector of the economy in
lieu of more volatility and stability in monetary variables.
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1. Introduction
Based on Impossible Trinity (Trilemma), it is impossible to have all three goals below
simultaneously:
1. Fixed exchange rate system
2. Free capital movement
3. Independent monetary policy
Therefore, Central Bank can choose 2 items among the aforementioned goals.
Economic policymakers in developing countries (with high exchange rate pass-through and
limited access to the global financial market) usually have no tendency to implement float
exchange rate systems due to the fear of floating. Consequently, in these countries, the
monetary policies are less independent. Thus, the interaction between the exchange rate
system and monetary policy should be considered. One of the best methods for modeling
the optimal monetary policy and appropriate exchange rate regime is the Dynamic
Stochastic General Equilibrium (DSGE) model. There are two approaches to DSGE models
by New Classical and New-Keynesian economists.

Table 1. The differences between New Classical and New-Keynesian DSGE models.

Features New Classical New-Keynesian
Business Cycles Shocks Real shocks Real and money sector shocks
Markets Perfect competition Monopolistic competition

Wage and Price Levels Completely flexible | Nominal rigidity (in short-run)

Economic Policies’
Efficiency

Information in Markets symmetric symmetric

inefficient Efficient in short-run

2. Methods

In this article, according to New-Keynesian DSGE models and for the characteristics of an
oil economy such as Iran, the model was developed. This model includes Ricardian and
non-Ricardian households, rigidities in wages and price level (Calvo (1977)) and stickiness
in consumption, public goods and oil sector (by the Government), non-oil exports, different
exchange rate systems (float, managed floating, and fixed), and different targets in the real
and monetary sector for the central bank. finally, the advantages of implementing the
Ramsey optimal monetary policy versus the current state of the country were examined.
Finally, the effects of oil prices shocks, foreign inflation shock, money supply shock, and
nominal exchange rate growth shocks on macro variables under the base model and
Ramsey's optimal monetary policy were examined.

The base model has 95 equations and 59 parameters. after log-linearization of equations,
the parameters of the model were estimated by the Bayesian method and the Metropolis-
Hastings algorithm.

After estimating the model, optimal Ramsey monetary policy is chosen among the
following loss functions:

L, =05 Z(o.s + Y2 + 0.5 % (m, — 7)?) (1
i:oO
L, =05 2(0.25 Y2+ 0.75 * (1, — T,)?) 2)

=0
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L; =0.5 2(0.75 * y2 +0.25 * (my — p)?) (3)
i0=00

L, =05 2(0.25 £ y2 4+ 0.25(m, — T,)% + 0.5 % ¢,2) )
i=0

L. =05 2 (¢ + (m, _37_Tt)2 +e.%) 5)
io:oo

Lg =05 2(0.25 Y2 4+ 0.25(m, — T)? + 0.5 % (hy — £,)2) ©6)
i=0

L, = O-SZ (y¢ + (mp — ﬁtgz + (he — €2 )
io=00

Ly =05 Z(o.s «y2 +0.25(m — )% + 0.25 % (b, — £,)2) )
i=0

Lo = 0.5 Z(o.zs «y2 + 0.5(m, —7,)% + 0.25 o
i=0

* (ht - ft)z)

¥¢ is the deviation of GDP growth, (1r; — ;) is the deviation of inflation from central
bank’s inflation’s target, e, is the deviation of real exchange rate growth and (h; — &;) is
the deviation of nominal exchange rate growth from central bank’s nominal exchange rate
growth target.

L;, L, and L; are dual-targeting of production and inflation. L, and Lg are triple-
targeting of production, inflation and real exchange rate growth. Lg, L,, Lg and Lg are
triple-targeting of production, inflation and nominal exchange rate growth.

3. Data

The quarterly data used in the simulation are for 1990.2 to 2017.1. These data include the
GDP (100 index=2013), PPI inflation (100 index=2013), CPI inflation (100 index=2013),
the growth rate of the monetary base, the growth of the nominal exchange rate, government
consumption expenditures (100 index=2013), oil production, Iran's oil price, wage rate
(wage index of large industrial workshops) and the foreign inflation rate of the United
States (100 index=2010).

The long-run trends of variables were calculated by using Hodrick-Prescott Filter. The
deviations of variables from their long-run trend were imported to "Dynare" as observable
variables.

4. Discussion

The stability and optimality must simultaneously be checked. The stability refers to limited
variance of all variables (less than 5). Regarding to Table 2., The optimal monetary policy
is dual-targeting (production and inflation with more focus on production) among different
targeting policies under managed floating exchange rate system. Because of stickiness in
price and wages (especially for non-Ricardian households), It is expected that the real
sector of the economy is more important in optimal monetary policy to decrease the
unpleasant consequences of shocks.
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Table 2. Loss functions in different Exchange rate systems.

Exchange rate
ystems L | L | Ly | Ly | L | L Ly Lg Lo
Floating * * * * * 0.0028 | 0.0024 | 0.0043 | 0.0027
Managed Floating | 0.0034 * 0.0019 * * 0.0027 | 0.0021 0.0042 | 0.0026
FiXed * * * * * * * * *

(» means instability in the economy.)

the advantages of implementing the optimal monetary policy versus the current state of
the economy are shown in impulse response functions. The results show that a negative
shock of oil price leads to reduction of foreign exchange reserves. the Central Bank buys
foreign currency in the exchange market and the exchange rate was increased. An increase
in the exchange rate and, as a result, an increase in inflation leads to an increase in the real
exchange rate, a decrease in imports, an increase in exports, and finally, an improvement
in the trade balance and production. An increase in the real exchange rate leads to an
increase in the real balance of foreign currency and a decrease in consumption. The non-
Ricardian households also try to compensate for the lost income by increasing their
working hours and losing welfare due to both the reduction in consumption and the increase
in working hours. But Ricardian households try to partially compensate for the lost utility
by transferring consumption to the future and keeping more foreign currency; Also, some
Ricardian families can reduce the effect of inflation on their budget by optimizing their
wages; While the non-Ricardian households only have the possibility to adjust their wages
with the previous period inflation and finally decrease consumption level.

The foreign inflation shock in Ramsey's optimal monetary policy model causes an
increase in inflation through the channel of increasing the price of imported goods;
Therefore, to decrease inflation, the central bank increases the supply of foreign currency
in the market, which leads to a decrease in the nominal exchange rate. In the short-run, the
reduction of the foreign reserve increases the uncertainty in the exchange market. On the
one hand, an increase in the real exchange rate (which is due to an increase in the nominal
exchange rate and an increase in the gap between domestic and foreign inflation); And on
the other hand, the decrease in import demand leads to an increase in foreign exchange
reserves, and by selling foreign currency in the exchange market, the central bank can help
reduce the nominal exchange rate and inflation and decrease the real exchange rate, and
ultimately increase the credibility of the central bank, improve expectations and increase
total consumption.

in the case of Liquidity and exchange rate shocks, if the central bank is committed to
the optimal crypto policy, compared to the basic model, the improvement and stability of
the conditions in the real sector will occur earlier for 32 seasons. This situation shows; Both
the efficiency of monetary policy and the control of expectations in Ramsey's optimal
monetary policy are many times higher than the base case model.

5. Conclusion
The main conclusions are as follows:

- The central bank should choose and commit to the managed floating exchange rate
system and targeting (production and inflation with more focus on production)

- The central bank's commitment to optimal monetary policy makes the monetary and
real sectors of the economy much less volatile and much more stable versus
monetary and foreign currency shocks compared to the base model. In faced with
external shocks, Ramsey's optimal monetary policy gives more stability to the real
sector of the economy in lieu of more volatility and stability in monetary variables.
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Tab. 1: Prior and posterior distribution of parameters.
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Tab. 2: Fixed parameters and ratios in the model.
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Tab. 3: Loss functions in different exchange rate systems.
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Tab. 4: Stability, Loss Function Value, and Variance of Macroeconomic Variables under Different Exchange Rate
Systems and Monetary Policies.
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Abstract

In recent centuries, many natural disasters such as floods and droughts have appeared and
have had many adverse effects on many countries. Natural disaster is one of the significant
environmental challenges globally and has serious socioeconomic consequences in
countries. In the recent literature, natural disasters have also been regarded as the greatest
ongoing threat to human societies. The frequency and severity of natural disasters such as
droughts and floods have shown an increasing trend around the globe. Evidence points
to the fact that these natural disasters have significant adverse effects on crop yield,
food security; there is a need to conduct micro-level studies that help generate empirical
evidence on the impact of such disasters on the indicators of food security and food
consumption in developing countries. Iran is one of the most disaster-prone regions in the
world. Natural disasters frequently influence it and cause devastating damage. Depending
on their intensity and duration, these disasters can affect consumer behavior. This study
examines the effects of floods consumption in Iran in 2019 and 2020. For this purpose, the
Difference-In-Differences (DID) model was applied to analyze. The data were obtained
from the Statistical Center of Iran and covered the 3021 urban and rural households in
Fars, Kerman, Khuzestan, Hamedan, Golestan, and Esfahan provinces. The results show
that families who experience the shock of floods reduce food consumption. In other word,
floods reduce all group of food consumption quantity. Results show that floods reduce
tobacco expenditures, though increase, energy, transportation, and health care expenditures.
Keywords: Food Consumption, Non-Food Expenditures, Difference-In-Differences
Model, Natural Disasters.
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1. Introduction

In recent centuries, many natural disasters have appeared and have had many adverse
effects on many countries. Natural disaster is one of the significant environmental
challenges globally and has serious socioeconomic consequences in countries. In the recent
literature, natural disasters have also been regarded as the greatest ongoing threat to human
societies. (Alhassan, 2020) the frequency and severity of natural disasters such as droughts
and floods have shown an increasing trend around the globe . Evidence points to the fact
that these natural disasters have significant adverse effect on crop yield, food security; (sam
et al., 2021) there is a need to conduct micro-level studies that help generate empirically
evidence on the impact of such disasters on the indicators of food security and food
consumption in developing countries. There is ample evidence that natural disasters harm
effect on household consumption patterns. (Khalili et al., 2020 and Tanaka et al., 2021).
Therefore, natural disasters are among the factors affecting the household consumption
pattern, which in various ways such as increasing the price of goods and reducing
household income can reduce the consumption of goods including food, and negative
consequences such as food insecurity and socio-economic well-being. Therefore, it is
necessary to study the effect of natural disasters on household consumption patterns to
control their negative impacts on households. Also, this study examines the impact of
floods on food and non-food consumption in Iran. For this purpose, the DID model was
applied to analyze. The data were obtained from the Statistical Center of Iran and covered
the 3021 urban and rural households in Fars, Kerman, Khuzestan, Hamedan, Golestan, and
Esfahan provinces.

2. Method

DID is a quasi-experimental design that uses longitudinal data from treatment and control
groups to obtain an appropriate counterfactual to estimate a causal effect. (Ai et al., 2022)
The DID is a powerful model which allows us to look at the effect of a policy intervention
by taking into consideration: how a group mean changes before and after a policy
intervention (treatment group) and Compare this change with the means over time of a
similar group which did not undergo the treatment (control group) (Yousefi and Sobhani,
2016) The principle of the DID model is to construct the counterfactual results of the
treatment group with the help of the control group to estimate the causal effect of
exogenous shocks. Specifically, the basic did model can be written as Eq (1).

(1) Yiq=By+ B treatment+B, t+ B, (treatmentxt,) +eig

The counterfactual framework helps to eliminate the likely growth trend of the treatment
group and estimate the clean treatment effect. The treatment effect is the treatment group
minus the counterfactual of the treatment group, which means the potential result that the
treatment group has not been treated. However, the counterfactual of the treatment group
cannot be observed directly. Therefore, the control group is needed to estimate the potential
outcome of the treatment group after the treatment. The control group captures the trend of
the treatment group applied to construct the potential outcome of treatment, from the eq.
(1), B3 captures the treatment effect. Twice differentiation is needed to get the clean
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treatment effect. The first difference is based on the time of treatment. The treatment group
after treatment minus the treatment group before treatment to obtain the difference before
and after treatment. The same method is used in the control group to get the difference
before and after the potential treatment. The second difference uses the difference before
and after treatment in the treatment group minus the difference before and after treatment
in the control group to obtain the treatment effect. (Ai et al., 2022).

3. Data

The study to investigate the effect of natural disasters on household consumption patterns
relied on the Household Income and Expenditure Survey data collected
in 2018 and 2019 which were made available by Statistical Center of Iran. We classified
the sample families from the districts where 1210 households were not affected by floods
as the control; and the sample of 1811 households from the part affected districts, scilicet
where households were affected by the floods, constituted the treatment group. Y is a vector
of dependent variables that include the quantity of food consumption items and
expenditures on non-food items. In the present study, in addition to the flood, the effect of
other demographic variables such as income, price, gender, education of the head of the
household, place of residence, and household size as control variables on the dependent
variables have been studied.

4. Discussion

The results show that the natural disasters were negative and significant impact on
Vegetables, oils, sugar and confectionery, fruits and meat, and eggs and thier substitutes.
This decrease in consumption of different household food groups occurs due to the decline
in household income and their limited budget for purchasing food and is consistent with
past studies in this field. Also, result shows that the natural disasters were negative and
significant impact on tobacco expenditure. The reduction in these costs is also related to
the decrease in household income. Also, Natural disasters significantly increase health,
energy, and transportation costs. When natural disasters occur, physical and mental harm
increases, and this matter rises the demand for health goods and services for treatment and
household health costs. Also, during natural disasters, buildings are usually destroyed and
their reconstruction increases energy consumption. After a natural disaster, there is
substantial competition for limited transportation resources and equipment. This limited
capacity will transportation rates and naturally push costs up.

5. Conclusion

In recent centuries, many natural disasters such as floods and droughts have appeared and
have had many adverse effects on many countries. Natural disaster is one of the significant
environmental challenges globally and has serious socioeconomic consequences in
countries. In the recent literature, natural disasters have also been regarded as the greatest
ongoing threat to human societies. The severity of natural disasters have shown an
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increasing trend around the globe. There is ample evidence that natural disasters harm on

household consumption patterns. Therefore, natural disasters are among the factors
affecting the household consumption pattern, in various ways such as increasing the price
of goods and reducing household income can reduce the consumption of goods including
food, and negative consequences such as food insecurity and well-being. Therefore, it is
necessary to study the effect of natural disasters on household consumption patterns to
control their negative impacts on households. Also, this study examines the impact of
floods on consumption in Iran. For this purpose, DID model was applied to analyze. The
study to investigate the effect of natural disasters on household consumption patterns relied
on the household Survey data collected in 2018 and 2019. The data were obtained from the
Statistical Center of Iran and covered the 3021 urban and rural households in Fars, Kerman,
Khuzestan, Hamedan, Golestan, and Esfahan provinces. Results show that the natural
disasters were negative and significant impact on tobacco expenditure. Also, Natural
disasters significantly increase health, energy, and transportation costs. In addition, natural
disasters were negative and significant effect on Vegetables, oils, sugar and confectionery,
fruits and meat, and eggs and their substitutes.
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Fig 2: Difference in Difference Method (Yousefi & Sobhani, 2016)
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Tab. 2: Introduction of Research Control Variables.
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Tab. 3: Estimating the Effect of Natural Disasters on the Consumption of Food Subgroups Using the
Difference in Difference Method.
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Tab. 4: Estimating the Effect of Natural Disasters on The Consumption of Non-Food Subgroups Using
the Difference in Difference Method.
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Tab. 5: Estimating the Effect of Control Variables on The Consumption of Food Subgroups Using the
Difference in Difference Method.
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Tab. 6: Estimating the Effect of Control Variables on The Consumption of Food Subgroups Using the
Difference in Difference Method.
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Tab. 7: Estimating the Effect of Control Variables on the Consumption of Non-Food Subgroups Using
the Difference in Difference Method.
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Tab. 8: Estimating the Effect of Control Variables on the Consumption of Non-Food Subgroups Using

the Difference in Difference Method.
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Tab. 9: Test for Assumption of Parallel Trend in The Consumption of Food Groups for Control and

Treatment Groups.
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Tab. 10: Test for Assumption of Parallel Trend in The Consumption of Non-Food Groups for Control

and Treatment Groups.
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Abstract

In Iran’s economy, tax revenue has constructed a significant part of government’s financial
resources in recent years; based on the Central Bank of Iran (CBI) in 2017, about 45% of the
government’s financial resources were tax revenue. Considering different components of the
government’s financial resources, factors such as oil sanctions, oil prices, oil sales, and tax
evasion are the most crucial factors affecting government revenue in Iran’s economy. Thus,
due to the significance of tax evasion as the most influential factor on government income,
the present study has examined the effect of government total size and its components on
tax evasion in Iran between 1979 and 2019 using the Autoregressive Distributed Lag model.
According to the two examined models in the study, government’s total and current sizes
have a direct (unfavorable) effect on tax evasion, while the government’s developmental
size has an indirect (favorable) effect. Furthermore, based on both examined models, the
Financial Depth Index and unemployment directly (unfavorably) affect tax evasion. Also,
total, direct and indirect taxes have an unfavorable effect on tax evasion.
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1. Introduction

Tax evasion refers to an illegal activity that a person or firm performs to deliberately avoid
paying fair taxes to the government (Alm et al., 2019). Developing countries face the
phenomenon of tax evasion since individuals and companies refuse to pay part or all of the
tax in various ways. Most companies, for instance, prefer to turn to the informal economy
for doing so. Besides, some people try to decline the amount of tax by paying brides and
resorting to other types of administrative corruption (Lopez, 2017). As the tax evasion has
damaging effects on Iran's economy, such as aggravating the operating balance deficit,
many studies have been carried out in Iran to find out the influence of different economic
variables on the tax evasion (Chaman et al.,, 2019; Namazi & Esmacilpour, 2020).
However, there is no study dealing with the effect of government size (i.e., government's
current and developmental sizes) and its combination on the tax evasion in Iran. Therefore,
the article's main aim is to evaluate the effect of government size and its combination on
the tax evasion in Iran, in addition to the calculation of tax evasion. To this end, an
autoregressive distributed lag (ARDL) model has been applied from 1973 to 2019. In the
following sections, the research model will be explained in detail, and then the results
obtained from the model will be discussed. The research findings and suggestions will be
presented in the final section.

2. Methods

Inspired by literatures and based on the purposes of this work, two scenarios are derived
from the research model.

The first scenario is based on Eq. (1) in which the dependent variable of TE represents
the ratio of tax evasion to gross domestic product (GDP) that was calculated using Tanzi’s
model (money demand function). GE stands for the total size of government and was
defined as the ratio of the total expenditure of government to GDP. Also, FDeep, TT, Inf,
and UR indicate financial depth, the ratio of total tax to GDP, inflation rate, and
unemployment rate, respectively.

ATE, = aTE,_; + BGE + YATT;_, + pInf,_, + OUR,_, + pFDeep, +
YL @ ATE,; + 2170 BAGE,_; + X123 ViATT,; + $525 piAlnf,_; +
YVZ0 0:AUR,_; + XI55 ¢ AFDeep,_; + U,

(1

The second scenario is based on Eq. (2), in which the variables are defined similarly to
the first scenario. The difference between this scenario and the previous one is the
definition of government size and total tax ratio. Herein, the total expenditure of
government to GDP is segmented into two parts: operating expenditure to GDP
(government’s current size) and developmental expenditure to GDP (government’s
developmental size). The total tax to GDP is divided into two parts: direct tax to GDP and
indirect tax to GDP.

ATEt = aTEt_l + SGCt + rlGIt + .QDTt_l + ‘L[InDTt_l + plnft_l + BURt +
¢FDeep; + Xy a; ATE, X020 8,GC,_y + N0 niGle; + Ti—o %ADT,; +

i=
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Yoo i AIMDT,_; + ¥5_o piAInfe_; + ¥ O;UR._; + XiLo piFDeep,_; + Up
©)

3. Discussion
- The first scenario (based on the total size of government)

As evident from Table 1, the total size of government has a positive effect on the tax
evasion in the long term, and it is expected that for every 1% increase in the government
size, the tax evasion will be increased by 0.24%. Because increasing government size
usually results in the creation or increasing budget deficit in Iran’s economy, and the
government often compensates for the budget deficit through the elevation of tax rate,
consequently individuals and firms are more and more pushed to escape from paying tax.
The total tax to GDP also positively affects the tax evasion. By increasing the total tax to
GDP by 1%, the tax evasion will be increased by 1.56%. The results obtained from the first
scenario are completely in line with the fact that raising the tax rate has an unfavorable
effect on paying taxes. Also, findings reveal that there is no significant relationship between
inflation and tax evasion, while the unemployment rate is an influential factor in tax
evasion; increasing the unemployment rate by 1% increases tax evasion by 0.48%. The
main reason is that with the unemployment rate growth, more and more people are
inevitably pushed into the informal economy (Giinther and Launov, 2012), and they do not
pay tax. Financial depth is another independent variable that positively affects the tax
evasion. It was deduced from the first scenario that increasing the financial depth by 1%
increases tax evasion by 0.14%. Although financial depth generally promotes the formal
economy and accordingly decreases tax evasion, under a situation that the formal economy
does not have the sufficient capacity to be expanded, the financial depth acts as a
destructive factor. It leads to growing informal economy, thus increasing tax evasion (Canh
& Thanh, 2020).

- The second scenario (based on government’s current and developmental sizes)

According to Table 2, the results obtained in the long term are similar to those obtained in
the short term. The results indicate that increasing the current government size has a
positive effect on tax evasion. The increase in the current government size by 1% brings
about the increment of tax evasion by 0.46%. This finding is rational because the
government's current expenditure is the major reason for the budget deficit. However, a
negative relationship exists between the government’s developmental size and tax evasion;
improving the government’s developmental size by 1% leads to the decrement of tax
evasion by 0.25%. This finding is attributed to two main reasons. First, the government's
developmental expenditure does not increase the budget deficit in Iran. Second, increasing
the government's developmental expenditure enhances the quality of social services and
welfare, encouraging people to pay taxes. In the case of direct tax to GDP, it has an
unfavorable effect on tax evasion. By increasing the direct tax to GDP by 1%, the tax
evasion exhibits 3.48% growth. In both the short and long term, the indirect tax to GDP
has a relatively detrimental effect on the tax evasion, which is due to the reason mentioned
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in the previous section. Unemployment rate and financial depth have an unfavorable effect
on the tax evasion, like in the first scenario.

4. Conclusion

The available data reveals that the total size of government during eight sub periods
(including before the Islamic Revolution, the Imposed War, development programs, and
from 2015 to 2018) has a downward trend. Before the Islamic Revolution, the average
government's total, current and developmental sizes were 40.8, 21.7, and 19.1%, which
were reduced to 18.6, 12.8, and 5.8% in the sub period of 2015-2018, respectively. The tax
evasion to GDP shows a fluctuation during 1973-2019, then it exhibits an abrupt increase
in 2014, and reached a maximum value of 50.4% in 2017. The results obtained from
modeling of tax evasion in the long term indicate that, on the one hand, the increment of
both total and current government sizes has an unfavorable effect on the tax evasion. This
finding is attributed to the increasing government expenditure that causes a budget deficit.
On the other hand, the improving government's developmental size favorably affects tax
evasion because the growing public services encourage people to pay taxes regularly.
Raising tax, both direct and indirect, to GDP unfavorably affect tax evasion. Despite the
inflation rate, which acts as an ineffective variable on tax evasion, increasing the
unemployment rate and financial depth have unfavorable effects on tax evasion. With
regard to the findings of the present study, it is suggested:

- The current government expenditure should be reduced as much as possible, and it
should be devoted to the legislative and executive branches to be promoted.

- The developmental expenditures should be increased because upgrading the quality of
social welfare motivates people to pay tax

- If the government seeks to increase its revenue via tax, it should be carried out in the
desired framework with legal monitoring platform to prevent tax evasion.
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Tab. 1: Average research variables (percent).
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Tab. 1: Augmented Dickey—Fuller (ADF) and Phillips—Perron (PP) unit-root tests.
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Tab. 3: The first estimation based on total size of government.
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Diag. 2: The structural stability test of the cumulative sum of residuals (CUSUM) and cumulative sum

of squared residuals (CUSUMAQ) in the first estimation.
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Tab. 4: The second estimation based on government’s current and developmental sizes.
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Diag. 3: The structural stability test of the cumulative sum of residuals (CUSUM) and cumulative sum

of squared residuals (CUSUMAQ) in the second estimation.
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Abstract

With decreasing per capita water, the scarcity of this vital resource has intensified and
the world water misdistribution has worsened the water crisis. Therefore, the optimal
management and allocation of water resources are become doubly important specially in
the agriculture sector. In this framework, the present study has investigated the foreign trade
of virtual water for the product groups of Iranian agriculture with the Commonwealth of
Independent States (CIS) in 2018. For this purpose, using the partial equilibrium method,
first the water requirement of plants are calculated and then, by processing the data of Iran’s
bilateral trade, the volume of virtual water embodied in Iran’s trade flows and trade balance
with the selected countries is measured and examined. The results of the present study show
that Iran was net importers of virtual water in the trade of agricultural products with the CIS
in 2018. On the other hand, the present study shows that 70.5 percent of virtual water of
the agricultural export to the selected countries in 2018 was through the blue water, while
in the same year, 81.3 percent of water embodied in the import from the region was related
to the green water. This issue, in addition to indicating the improper use of water resources
for the production and export of agricultural products in Iran, if continued, could lead to
a reduction in national reserves of fresh water resources in Iran. According to the findings
of the present study, it is suggested that special attention must be paid to the water needs
and virtual water trade in the formulation of agricultural strategies and upstream policy
documents. In addition to the promotion of water efficiency, it is also recommended that the
necessary technical and economic considerations must be adopted in the optimal allocation
of virtual water components.
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1. Introduction

The global water shortages are not promising. If the current trend continues, it is expected
that by 2030, the water demand will be 40% more than the available resources. In the
meantime, Iran is facing serious problems due to its often hot and dry weather due to its
special geographical location. Frequent droughts, along with excessive exploitation of
surface and underground water resources through a large network of hydraulic
infrastructure and deep wells, have brought the country's water situation to a critical level.
In the last century, the rapid growth rate of the population has been the most important
factor in the reduction of renewable water per capita in the country.

As a result of the alarming trend of water consumption in the world, special attentions
have been paid to optimal water management and the concept of virtual water. This
concept has been developed in international trade theories specially the Hechscher-Ohlin-
Samuelson (HOS) model based which countries with relative abundance of water export
water-intensive products to countries with relatively less water resources.

The main purpose of this paper is to estimate the virtual water content of bilateral
agricultural trade of Iran and CIS in 2018. This study is important considering the vital
importance of water as well as the growing importance of CIS as Iran's trading partners. It
is worth saying that there were some concerns in choosing this region including the
temporary agreement on the establishment of free trade area between Iran and the
Eurasian Economic Union, the growing value of trade Iran with this region and using the
potential of regional trade to manage the water resources specially with imminently
entering Iran into the stage of water crisis.

2. Materials and Methods

There are several methods for calculating virtual water consumption which is the water
hidden specially in the products and services, one of them is CROPWAT, which was
developed by the Food and Agriculture Organization of the United Nations (FAO).

To calculate virtual water, first by adding up the net need of water irrigation and the
losses caused by the irrigation efficiency of the plant, the gross need of water irrigation is
calculated and then it is divided into the yield of the studied product. Also, to calculate
virtual green water in a similar way, the net irrigation requirement of the plant is
calculated through effective rain and then it is divided into the yield of the studied
product. Obviously, the water requirement of the plant will be equal to the sum of the
effective rain (green) and the net irrigation requirement (water). The ratio of water
requirement of the plant to its performance is also virtual water (green and blue) of the
plant. Obviously, each plant has its own evaporation and transpiration components
(effective rainfall and net irrigation requirement) and by entering these components in the
used software, the basic data for virtual water calculations in foreign trade is provided.
The yield data of the studied products were prepared from the Agriculture Database of the
Ministry of Jihad Keshavarzi of Iran.
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3. Discussion

Based on the results, Iran's virtual water export to CIS is equal to 551.98 million cubic
meters and Iran's virtual water import from this region is estimated at 3977.027 million
cubic meters, which indicates Iran is a net importer of virtual water in the agricultural
sector in 2018.

The estimations of this research show that 70.5% of Iran's virtual water export in
agricultural products is through blue water and 81.3% of virtual water import is through
green water, this indicates the excessive use of water resources for the production and
export of agricultural products in Iran, which can be due to the lack of land-use planning
in the agricultural sector and the lack of an optimal cultivation pattern based on climatic
conditions for the use of green water and the principle of water consumption productivity.

The findings indicate Iran imports green virtual water from Russia, Kazakhstan,
Ukraine and exports blue virtual water to Russia, Kazakhstan and Azerbaijan. The largest
exports of virtual water in 2018 were made to the countries of Russia (208.41),
Kazakhstan (189.34) and Azerbaijan (41.10) (million cubic meters) and in the same year,
the largest imports of virtual water were also from the countries of Russia (2836.73),
Kazakhstan (725.60) and Ukraine (141.60) (million cubic meters). Iran is not in a state of
virtual water trade balance with Moldova and Belarus, because it only exports virtual
water to these countries, but does not import virtual water from them, and one of the
reasons can be the distance. The importance of distance in relation to Iran and Russia
trade can also be seen.

In brief, findings of this research show that on one hand Iran was net importers of
virtual water in the trade of agricultural products with the CIS and on the other hand, net
exporter in the blue water and net importer in the green water, all indicating inefficiency
in water use management in Iran.

4. Conclusion

The results of this research show that in 2018, Iran was the net importer of virtual water
and the net import of virtual water of Iran. According to the calculations of this paper,
Iran has imported green virtual water and exported blue virtual water in agricultural
products trade with CIS. Specifically, on average, the share of green Water in Iran's
virtual water import is estimated at 81.28%, while the share of this water in Iran's virtual
water export is only 29.62%. Therefore, in the export of agricultural products to the CIS,
considerable pressure is placed on the surface and underground water resources, and the
results of the present research show that Iran exports its underground and surface water
resources in the trade of agricultural products with the CIS, and on the other hand, mainly
imports rainwater.

Based on this research, it is recommended that while reviewing the structure of
agricultural goods production, the issue of virtual water should be taken into
consideration so that instead of using blue water resources, green water should be
employed in the production and export of agricultural products. Reduced performance,



Rasekhi & Karimi: d'/&()//b/dﬂ_/;; -G “

improper irrigation management, the number and volume of irrigation more than the plant

needs, and the date and inappropriate time of irrigation are among the most important
factors of water virtual blue water consumption. In agricultural products trade policies,
products with high water demand which cannot be produced in Iran due to limited water
resources, should be imported from countries with abundant water resources, and
products that are highly resistant to drought should be produced domestically.
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Table 1: Virtual water trade of Iran's agricultural products with CIS in 2018 (million cubic meters).
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Figure 1: Virtual water flow in the trade of agricultural products of Iran and CIS in 2018 (million
cubic meters).
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Figure 2: Virtual water trade between Iran and CIS by green water and blue water in 2018
(million cubic meters).
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Table 2: Virtual water trade of agricultural products between Iran and CIS (million cubic
meters) in 2018.
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Figure 3: Virtual water trade of agricultural products of Iran and CIS in 2018 (in percent).
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Figure 4: Virtual water trade of Iran and CIS by country and water components in 2018 (million cubic
meters).
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Figure 5: Average share of agricultural products in the virtual water trade of Iran and CIS in 2018 (in
percent).
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Table 4: Virtual water export of agricultural products of Iran to CIS in 2018 (million cubic meters).
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Table 5: Virtual water import of agricultural products from CIS to Iran in 2018 (million cubic meters).
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Abstract

The information and communication technology are one of the major factors that
impacts the labor market. It has always affected the nature and type of employment in
the labor market, changing the type of employment from permanent, stable and formal to
contractual, temporary, unstable and informal. Therefore, it is important to study the impact
of information and communication technology on the labor market. This study examines
the impact of information and communication technology on labor market in the context
of Iran’s economy during the period 2009 to 2019, using the Stochastic Dynamic General
Equilibrium (DSGE) model, focused on duality of labor market (formal and informal).
The results of the study show that the development of information and communication
technology impacts both formal and informal sectors through creating job opportunities,
employment, production and consumption. A survey on response functions shows that an
ICT impulse initially increases formal and informal employment, but the rate of formal
employment decreases after a while, and the rate of informal employment increases. It will
also shift the population outside the labor force in to the labor force population, contributing
to the increase of labor supply.

Keywords: Information and Communication Technology, Labor Market, DSGE Model.
JEL Classification: J46, O17, D58.

1. Ph.D. Student of Economics, Department of Economics, Arak branch, Islamic Azad University, Arak, Iran.

2. Professor, Department of Economics, Bu-Ali Sina University, Hamedan, Iran (Corresponding Author).

Email: fotros@basu.ac.ir

3. Assistant Professor, Department of Economics, Arak branch, Islamic Azad University, Arak, Iran (Corresponding Author).
Email: g-haji@iau-arak.ac.ir

4. PhD in Economic, Department of Economics, Bu-Ali Sina University, Hamedan, Iran.

Citations: Sobhani, S.; Fotros, M.; Haji, G. & Torkamani, E., (2022). “The Impact of Information and Communication
Technology (ICT) on Informal Employment in Iran: DSGE Approach”. Journal of Applied Economics Studies in Iran,
11(42), 135-169. (doi: 10.22084/aes.2022.25365.3377).

Homepage of this Article: https://aes.basu.ac.ir/article 4435.html?lang=en



|
Sobhani et al.: ©) J/&{){/KJJL—/‘;}‘ L‘LUW

1. Introduction

Wide use of ICT and new digital technologies can create major changes in the labor market
(Valsamis and Coen, 2015). ICT affects the type of employment in the labor market and
hence it affects the nature of employment from permanent, stable and formal to contractual,
temporary, unstable and informal. According to Schwab (2016), Konkolewsky (2017) and
Greenwood (2017), the changes affected by ICT create a new class of unstable people with
flexible and temporary jobs as self-employers who will not pay taxes. They do not have
social insurance and are vulnerable due to the loss of work rights and job security. Labor
relations in these emerging and flexible occupations are unstable, allowing employers to
transfer risk, employment costs, and social insurance to workers. Their irregular and low
incomes do not allow them to pay insurance premiums and cause these people to lose social
insurance support and deprives them of social security benefits.

Factors affecting technological unemployment and its implications for Iran's
macroeconomic outlook have been investigated with the ARDL method and it has been
shown that if the technological advances are in accordance with the structure of the labor
market, it can reduce unemployment (Hamidikia, 2019). In other words, the disproportion
of technological development with the needs and economic structure has a negative effect
on employment, and unemployment increases due to the disproportion of the economic
structure with technological advances in Iran's economy. In particular, the IDI index and
the growth of mobile phone users as one of the indicators of the advancement of
information and communication technology lead to an increase in the unemployment rate.

According to the aforementioned studies, it can be stated that the impact of ICT in the
framework of the DSGE model and considering the duality of the labor market has not been
addressed in any of the studies. The conducted researches show that DSGE models are a
powerful tool for labor market analysis. Considering the effect of ICT in changing the
nature and employment relations and the speed of its development, informal employment
will be the form of employment in the future markets, and investigating the relationship of
information and communication technology with informal employment can help the
discourse in this sector.

Considering the importance of security and protection of the labor force against old age,
illness and unemployment through the development of social insurance, it is necessary to
investigate how the growth of informal employment leads to the reduction of security and
social protection of a part of the labor force.

2. Methodology

The present study tries to investigate and explain the effect of ICT on the fluctuations
created in the labor market in the economy of Iran in the period of 1378-1398 using a DSGE
model. The model used in this study includes labor market, households, formal and
informal producers, government and central bank. Households benefit from consumption
of goods and services, saving money and leisure. Official and informal sector producers
produce formal and informal sector goods and services, respectively, using capital and
labor. The government earns income from the sale of oil, taxes, money creation and debt
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securities and provides for its expenses. The central bank also conducts monetary policy to

achieve economic goals. The model include: 1- Using a search and matching model to
express the labor market in which household members could be either employed,
unemployed, and out of the labor force, 2- Considering the duality of the labor market by
dividing it into two formal and informal sectors, 3- Using Nash bargaining to determine
wages in the formal and informal sectors, 4- Considering the share of social security in the
household budget, the cost of official enterprises and the government budget.

3. Result and Discussion

In this study, the impact of information and communication technology on this market has
been analyzed using a random dynamic general equilibrium model considering the dual
nature of the labor market in Iran's economy. After calibrating the parameters based on the
information of Iran's economy in the period of 1999-2019, according to the development
of information and communication technology, the simulation of the model has been done.

The results show that the momentum of ICT in the labor market increase employment
and production by creating job opportunities in both formal and informal sectors. In other
words, the impetus of ICT initially causes an increase in employment in the formal and
informal sectors, however with the passage of time, the gap between formal and informal
employment increases. The reason behind forming such a gap is the development of new
job opportunities in the informal sector, which increases the chances of obtaining informal
jobs for the labor force. With the increase in the participation rate in this sector, the number
of informal workers increases. In addition to motivating informal enterprises to provide job
opportunities, the impetus of ICT increases the relative value of work versus leisure and
has an effect on the supply of labor and employment in the informal sector.

The reaction functions show that despite the increase in total employment,
unemployment has increased initially, which is due to the increase in the participation rate
in the labor market. This shows that with the improvement of ICT, access to the labor
market for people outside of this market will improve and the supply of labor will increase.
This increase in supply will initially lead to an increase in unemployment due to not
absorbing all of them.

With the introduction of an impetus to ICT, unemployment could increase at first. In
other words, increasing innovation will increase unemployment at first. Also, the impetus
of ICT leads to the creation of new products, new activities and markets and thus creates
new jobs. Due to the creation of job opportunities created by the ICT impulse, job
opportunities in the informal sector will increase. Subsequently, the probability of filling
job opportunities in this sector will decrease and accordingly the probability of finding a
job in the informal sector will increase; Therefore, the number of people working in the
informal sector will increase. It could be concluded that with an impulse in ICT, the
motivation of informal enterprises to provide job opportunities on the one hand and
increase the relative value of work against leisure on the other hand, has an effect on the
supply of labor and employment in the informal sector.
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4. Conclusion

This study shows that informal production has increased in response to ICT impulse, while
formal sector production has declined. The official wage increases and the informal wage
decreases, which will lead to a decrease in the income and well-being of people who work
in the informal sector. Although ICT causes an increase in the informal employment, the
instability of such employment status and the lack of stability of continuous income, which
is often associated with low income, leads to an increase in the insecurity of this workforce
against accidents, diseases, unemployment, old age and retirement, and the lack of
insurance services.

In response to the impulse of ICT and due to the increase in employment and job
opportunities created in the formal and informal sector, the total employment increases at
first, but due to the decrease in employment in the formal sector, it continues to decrease
and after a few periods, the trend increases and finally reaches a stable state.

Companies will have higher motivation to investment as a result of cost and price
reduction and greater profitability and hence the capital will increase, as well. This shows
that the improvement of ICT will increase capital in the economy. Consumption will also
increase in response to the ICT impulse and due to the distribution of incomes, which
increases demand and employment. The government's tax revenues are also decrease due
to the decrease in the production of the official sector and the decrease in the workforce
employed in this sector.
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Table 1. Model parameter values.
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Table 2: Torques obtained from real and simulated data (Source: Research calculations).
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Figure 5: Instantaneous reaction functions of formal and informal sector variables to ICT impulse
.(source: research calculations).
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Figure 6. Instantaneous response functions to ICT impulse (source: research calculations).
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Following the intensification of inequality in regions and its harmful effects such as
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inequality. Therefore, it cannot be hoped that the continuation of this structure in the future
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1. Introduction

Regional inequalities and imbalance between regions are an important issue in most
developing countries due to political, economic and social consequences. Theories
of economic growth in the past have mainly sought to explain and identify growth
factors in countries, but the emergence and spread of inequalities in regions showed
that convergence in the growth of regions does not happen by itself (Myrdal, 1957).
These conditions caused space and place to be paid attention to in the theories of

new economic growth.

In Iran, economic growth has been associated with severe regional inequality
(Sheikh Beglu, 2013) and the implemented policies have not been able to balance
the regions. Following the intensification of regional inequality and its harmful
effects, such as indiscriminate migrations and the evacuation of some regions, the
government and the parliament during the years 2019 onwards have introduced
various structures in the five-year development program and budget laws, such as
the income-expenditure system, regional balance credits, two percent of income
From the sale of crude oil, article 180 of the fifth plan has been considered to reduce

the mentioned inequality and create a balance between the regions of the country.

Despite the passage of about 20 years since the design and compilation of the
aforementioned structures and the emphasis of the country's overarching
documents, such as the constitution, the vision document, and the five-year
development plan documents, past experience has shown that no effective measures
have been taken to prevent the regional divide and unbalanced development. It is
not clear whether the continuation of the mentioned trend will lead to a reduction

of inequality or not?

Therefore, it is necessary to identify and propose appropriate policies and
solutions while identifying regional inequalities and the factors that shape them.
This research seeks to examine the effective factors of regional inequality in the
country and the impact of the government's budget policies, the budget structures
in the development program laws and budget laws, especially the effects of the
government's budget structure, which is designed to reduce regional inequalities,

on the growth of the regions. and identify growth inequality.
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2. Methodology

The method of this research is the method of spatial econometrics. When we are
faced with data that have a spatial component in the research, it is no longer
appropriate to use conventional econometric methods. The difference between
spatial econometrics and common econometrics is in the ability and application of
econometric techniques in using sample data that have a spatial component. When
sample data has a location component, two problems will occur: 1- Spatial
dependence between observations; 2- Spatial heterogeneity in the relationships.
Conventional econometrics ignores these two issues, that is, spatial dependence and
spatial heterogeneity; Because if you pay attention to them, the assumptions used
in conventional econometrics, i.e. "Gauss—Markov" assumption, which is the

desirable characteristic of ordinary least squares estimators, will be violated.

First, we consider the general model to express spatial effects. Depending on
whether spatial effects are propagated through the independent variable, dependent
variable, or error factor in other regions, the general model is one of the modes of
the Spatial Lag Model, Mixed Regression - Spatial Autoregressive Model (MR-
SAR), the Spatial Error model, the spatial Lag-spatial Error model, the Spatial
Durbin Model.

Through econometric tests, it is possible to distinguish between Spatial lag
model, Durbin model and time Error model, so that the best model can be chosen

to describe the process production data.

Based on the tests, the SDM model is the best spatial model for this research. In
this study we also use from 31 provinces data in the period of 2000-2016 with using
the dynamic panel data approach. advantages of using the panel data approach is
that the number of observations is available to the researcher are not limit and

degree of freedom is high.

3.Conclusion

The results from the Space Durbin Model (SDM) indicate that budget policies have

been implemented for the past twenty years to reduce inequality in region, there is
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no impact on inequality. so here is no hope for Successful of this structure to
reduce inequality between regions. Changing this variable in a province not only
does not affect the inequality of that province, but also the effect of your other
meaning on other power plants. The reason for this policy and the main structure
designed to reduce inequality in recent years is the effect factor that exists and needs
to be revised in this policy. The results are the same for three groups: all provinces,
border provinces and provinces with stronger economies. And shows the budget

policy is not efficient.
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Tab. 1: Summary of previous studies.
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Fig. 1: Spatial effects expression model.
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Tab. 1: Results of Manay test of variables.
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Tab. 3: Autocorrelation and variance heterogeneity test.
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Tab. 4: General results of the tests to determine the spatial autocorrelation and determine the optimal
model selection.
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Abstract

Environmental taxes, as one of the axes of sustainable development of countries, are
effective policies in the field of controlling environmental factors using economic tools.
according to importance of subject, the main purpose of this research is to investigate
the effects of adopting environmental tax on economic indicators including welfare and
poverty among Iranian households with a calculable general equilibrium approach. Based
on this, in this study, the amount of loss caused by the emission of each ton of pollutant was
considered as the basis for environmental tax. The results of the study showed that after the
adoption of the environmental tax policy, GDP (Gross Domestic Product), private sector
consumption and the income of urban and rural households will experience a decrease.
Therefore, in terms of welfare, Iranian households are in a worse situation than the basic
conditions. On the other hand, while improving the tax revenue of the government, as
expected, with the reduction in the level of production and consumption in the country, the
amount of emissions of pollutants such as carbon dioxide, methane and nitrogen oxide will
decrease.
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1. Introduction

Every country seeks to improve the economic structure and stability of stable and
permanent incomes. One of these economic policies and programs is environmental tax.
Imposing a tax on the emission of pollutants is a common policy that is recommended by

economists to achieve some environmental goals and eliminate pollution.

Receiving a tax on pollution will reduce the emission of pollution. Karydas & Zhang
(2017) test the effects of environmental tax reforms using an endogenous growth model in
Switzer land. Also, Hu' et al. (2019) investigated the effects of pollution tax on pollution
emission in a study. Metcalf (2019) showed in her study that pollution tax will have
significant economic effects. Next, lonescu (2020) showed that in developing countries,

higher economic growth is associated with more pollution.

The main purpose of this research is to investigate the effects of adopting an
environmental tax on economic indicators including welfare and poverty among Iranian
households, and for this purpose, the calculable general equilibrium model was used. Also,
in addition to the emission of pollutants caused by fuel consumption, the emission from the

place of the production process has also considered.

2. Materials and methods

Environmental effects are calculated based on the exogenous coefficients of each sector
or product. Based on this, the total amount of pollution for the pollutant is calculated as p:
P P P (1)
EN, =2 B'XP+% 7] > INT, +Zh:XAjh +Zh:¢9h C,
i J i
The most common environmental indicator is carbon dioxide (Bohringer & Loschel,
2006)°. In this study, an attempt was made to apply an environmental tax on greenhouse

gases, including carbon dioxide, methane and nitrogen oxides, and its effect on different

sectors of the economy.

The pollution tax policy was applied in the form of receiving a specific amount from

each polluting unit (ton). Receiving the specified amount of tax from the polluters means

1. Karydas & Zhang

2. Hu et al.

3. Ionescu

4. Ionescu

2. Bohringer & Loschel,
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receiving different tax rates from the energy carriers. which was shown as below in the
equations (Begin et al. 2002):

e ()
POS,. =(8.PD +(1-8.)PM <) ** +Z7r§rp
P

-1 (3)
XD, =5, [(PQSC - anr)/PDCT” XA,
P

l “4)
XM, =(1-5, ){(PQSC - zl7)/ PM,. } " x4,
P

The above relations show the pattern of applying tax on the consumption of goods

containing pollutants.

The production tax collection policy will be as follows:

PX,(1-TX )XP, = (PVA,VA,)+(PINT, INT,) (5)

The lower and upper limit for the amount of damage caused by various types of
greenhouse gases can be seen in the reports of the World Bank (2019). These amounts was

considered as the green tax scenario in this study.

3. Conclusions and Suggestions

The level of carbon dioxide emissions as the most important pollutant in Iran is at a high
level compared to the world average. Therefore, the requirement to reduce it can be highly
evaluated. The results of the study showed that pollution tax is collected through the
reduction of the production level of the industrial and transportation sectors and the
agricultural and energy sectors. According to the results that show the vulnerability of the
country in front of the green tax policy, it is suggested that a comprehensive plan and
practical action be developed to adapt and counter to reduce its negative effects. Therefore,
the development of the service sector, which has a high potential, can be defended from an
environmental point of view. Also, considering the negative effects in the agricultural
sector, it is suggested that necessary measures be taken to support agriculture and domestic
production so that it is not affected by the conditions after the implementation of the green

tax policy.
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Although at the highest level, pollution tax reduces about %21/32 of GDP and this figure
is equivalent to %40/96 for total consumption. But it was observed that in the same
scenario, the reduction of emissions of pollutants such as carbon dioxide, methane and
nitrogen oxides varies between 12/40-22/60 percent. Therefore, while considering the
effects of tax collection as desirable, especially from an environmental point of view and
recommending its implementation, it is suggested to use the financial resources resulting
from the implementation of this policy to support vulnerable households. Therefore,
considering the effects of the environmental tax on the income level of households, the
necessary support packages for urban and rural households should be considered in the
future, because these households will face the negative effects of this policy. Finally, it is
suggested that in addition to the fact that the government steps forward with more emphasis
on the approval and implementation of the aforementioned policy, it should spend part of
the income from the green tax on pollution-reducing technologies, especially polluting

industries.
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Tab. 1: Damage caused by the release of environmental pollutants (dollars per ton).
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Tab. 2: The effects of environmental tax scenarios on the production of different economic sectors.
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Tab. 3: The effects of environmental tax scenarios on the price of manufactured products.
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Tab 4: Effects of environmental tax scenarios on macroeconomic variables
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Tab. 5: Effects of environmental tax on household income.
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Table (6). The effects of environmental tax on the welfare index of equivalent changes
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Tab. 7: Effects of environmental tax on the poverty line in Iran (Based on monthly expenses of 2018).
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Tab. 8: Emissions of pollution after the adoption of environmental tax policy.
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Table 1. Energy-Fuel Based Emission (in ton)

CO2 CHa N20
LV 144605 43 6
FO 3566186 982 130.1
MN 40801 0.4 1
GLN 77352386 36728 3563
KER 6156540 257 51
GOL 93957725 4572 6579
FU 17247297 577 115
LGA 6734383.6 123 11
OIL 642839 60 9
NGA 416197082 25189 762

(Source: Farajzadeh etal, 2017)

Table 2. Production Based Emission (in ton) (not assigned to Fuel)

CO: CH4 N20

Wheat 0 1587.5 22627.8

Rice 0 60737.7 6328.3

Other Grains 0 663.4 6781.5

Livestock 0 858607.5 27322.8

Forestry 7166629.7 239.2 1.7

Fishary 0 0 0

Agriculture 0 8163.1 21796.1
Mining 28286956.2 9489.9 0
Agriculture Industry 0 625985.7 0
Oil Industry 0 790311.4 0
Gasolin 5930516.9 197649.5 0
Kerosene 2846962.8 94882.2 0
Gas oil 11330370.6 377613.3 0
Fuel oil 10286782.1 342833.1 0
Liquid gas 1076396.5 35873.6 0
Other oil products 3330414.4 110994.5 0
Natural gas 17444044.8 581367.0 0
Electricity 0 0 0

Industry 38289215.7 10733.3 8058.4

(Source: Farajzadeh etal, 2017).

Table 3. Housedhold Final Consumption Based Emission (in ton)

CH4 N20 CO2Eq
Rural 13991.2 10871.7 3664045.1
Urban 714892.2 41996.5 28031638.2

(Source: Farajzadeh, 2017).

Table 4. Parameters used in the model

1.5 Substitution elasticity between imported and domestic goods
0.11 The share of imports in total consumption
1.56 Substitution elasticity between domestic and imported consumer goods
0.42 The share of capital in production
0.0139 Fixed capital depreciation rate

(Source: Farajzadeh etal, 2017).
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Abstract

Households move in cities for better housing and access to better public goods services,
but the public goods are not equally important for households and their spatial distribution
is not uniform in the city. In order to investigate in detail, we divvied the public goods into
two groups: net and gross and modeling the housing residential choice. The main purpose
of the study is to measure the impact of this product among all households and high-
income groups. Data were collected from Census (2016) and the neighborhood quality
survey (2015-2016) of Tehran Municipality. We use agent-based model for investigate the
behavior of households. The results showed that the gross public goods are effective in
choosing the house of all households in the city. Among the variables in this group, for
all households in the city, “access to the public transportation system” has the greatest
impact, but this variable does not affect the choice of high-income households. The variable
“access to educational space” also has the least impact among all households, but in the
high-income group, this variable has the most impact. In the group of net public goods, all
variables are effective in choosing the house of all households in the city, and the variable
“security” has the greatest impact. Compared to the high-income group, except for “distance
to educational space”, other variables do not have a significant effect on housing choice,
which indicates the unbalanced spatial distribution of net public goods in the city and the
homogeneity of spatial distribution in high-income households. Also, based on the research
background, educational space in the high-income group is considered as a measure of
neighborhoods quality.
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1. Introduction

How do households choosing their house? Spatial modeling of housing choice was
proposed by Alonso, who assumed households had a specific budget and had to be

allocated among deferent needs. To simplify the process, Alonso hypothesized that cities
have a single-center structure where households tend to be closer to the city center to
spend less time on daily trips. These initial assumptions were developed over the years.

Variables of Housing selection are divided into two groups. The first group was
defined as, "household characteristics" group, which is based on the needs of household
members in the Alonso model, and the second group is, "housing characteristics", which
emphasize in this article. These characteristics range from residential unit variables to
qualities variables such as air pollution and the city's public transportation system.

Housing selection studies have presented various categories based on the internal and
external characteristics of housing, social and external housing environment, etc. but so
far, few studies have categorized the variables of housing environment based on the
characteristics of public goods.

The variable of housing selection is divided in two groups; (1) all residents of the city
and (2) high income groups. Public goods in this study are divided in two groups of net
and gross public goods.

Although there is a pattern of rising land and housing prices from south to north, there
is a question that has the distribution of public goods also been in a way that influences
the choice of housing for the city's households? And if public goods are effective in the
choice of households, can this effect be generalized to a subset of residents such as high-
income groups?

2. Materials and Methods

2.1. Housing selection function

Every household try to get highest satisfaction by changing their houses. In this study, we
use NSGA-II algorithm for simulation of this choice. Each household has different
criteria and preferences in choosing housing according to their demographic, economic
and social characteristics. In the form of stated information, a sample of households with
different characteristics of neighborhoods is used as representatives of the whole
community and an example of stated priorities.

2.2. Simulation of agents (households)

In agent-based models, it is possible for each household to correspond to one agent, the
whole community is simulated and for each member, a distinct selection function is
defined by "Monte Carlo" simulation method.

3. Data
The most important limitation in selecting research variables for housing selection is
access to big data in cities scale. Data sources of this research are census 2016 and data
which is collected by Tehran Municipality in the survey of “the quality of Tehran
neighborhoods”. The survey’s data collected from all neighborhoods and households in
Tehran.
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4. Discussion

Public goods and all households

Gross Public Goods: public transportation system has the greatest impact on the
selection of household, which confirms the research background (Hu and Neg, 2019; De
Palma et al., 2005; Habib and Miller, 2009).

Also, the higher priority for access to the park is shown compared to the educational
space. The results of the model are different from the findings of Hu and Wong (2019),
which can be due to the distribution of educational spaces in the city. In Tehran, students
can access to educational services at a greater distance as their neighborhood, which in
developed countries is rare, and neighborhood’s residents are required to use educational
services from their neighborhoods. As a result, families move to specific.

Net public goods: neighborhood security is the most influential of the net public
goods variables. In this study, instead of measuring "security", the concept of "feeling of
security” was measured. The crime rate was assessed with a separate index called
"Security Services." The result of such a change in the approach to measuring security is
the impact of this index on housing choice, while the index of security services does not
affect the choice of housing.

5. Public goods and high-income households

In the High-income group, access to the public transportation system is not important.
High-income family groups have a personal vehicle, which results in less importance for
the public transportation system, confirmed by the findings of Andrew and Maine (2006)
and Hu and Wong (2019). Among other variables, the only variable of access to
educational spaces is effective which have two possible explanations. First, the lack of
influence of other variables on housing choice of high-income group indicates a balanced
distribution of public goods for high-income groups. Second, the reason for the impact of
educational space on housing selection can be interpreted based on research background.
Pinjari et al. (2009) and Hu and Wong (2019) showed that educational spaces did not
prove the assumption of having children and access to educational spaces for high-
income groups. It is a sign of the quality of the neighborhood and does not necessarily
mean better access to educational space. In Tehran, due to the concentration of
educational spaces (especially the possibility of establishing private schools) in the
northern neighborhoods of Tehran.

6. Conclusion

In this study, agent-based modeling was used as the latest approach in urban models to
allow a more accurate study of public goods on housing selection. The results show that
increasing household incomes has consequences such as the possibility of proper access
to urban highways, living near the workplace, resulting in a lack of spatial dependence on
the transportation system.

The important conclusion is educational space, that has a small impact on the housing
choice of all households, but for the high-income group, it has the greatest impact among
public goods variables. Schimmer and AxiHeston (2014) and Bio et al. (2006) found
completely opposite, they conclude that the educational space is effective for all
households but is ineffective for high-income households. The reason for this situation is
the possibility of moving the children of these families and providing school services.
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However, subsequent research has shown that the position of educational space in

choosing a neighborhood does not mean adequate access to educational space, but this
space is more concentrated in those neighborhoods of the city where high income groups
are concentrated and indicates a higher quality neighborhood.

The reduction of government responsibility in providing educational spaces, and
especially among high-income groups who can afford to pay for their children's
education, has caused private educational spaces in Tehran to be part of the prestige and
higher quality of the neighborhood.

The most important pure public good in choosing a home for households is their
understanding of the sense of security is effective but indicators of security (such as
police stations, etc.) do not affect the choice of housing.
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Diag. 3: Features of the Agent-based Model of Research Housing Selection.




|
o i by

Mool s .Culosld 09,5 95 (gl Sue Sl (g5l e el 0Ll gadge ciludl 3 aSy5b lar
dsldl )9 RN ul?u.»] LSYK ul}..cdd L)&uuﬁ LSL“L;)"B P9d 09; 9 us.w.a ulf.\a..f&;l?b." ul}..cdo Lb)b.’lb-

TS S e (&l (Shg dbul (gogos Ol mb isy jd e g Cusl 0ud S5 balgils sl (goe00

] 045
(121535 W Jole g jluscoms .13 —Y"

2 45 505 gz g el ol L Jole (sla Jaa 55 (M), I8 Cigon (6 jlwannd) axols slas! udgi
Splese Lol @b e b (ly g (ilodnd anels (olod o )3 g a3b Jole SO b blize gl
099 Ol P agteie 4 395 e plol (S USS (sl ) Ly 0ad (gilwaind dnols Sl 295 Ly pos
dnsly S 4 (904 K90l dnely o Solas sluel jloslital b g by nl 3 Canl €S Cogor (gjlvand
il Wged dlie 4l ya 1 by Jole Gluogad (goid zesd Hlxe Bldl 5 1Sile a8 A5 0 Iy basy

AR o Caunddy  JFoliie guli ddome (glyal ¢ Bolai dlael 1 edlaiwl Jody wis

Il )y ke i ploul «Cdio? 15810 5 5l eolainl b €gl)l8" cige jlwdedd® yog, ¢ idgls cpl 52
Aol y—ai e yb gl Veor g s b EMome CuhS doy b 0 gl Aol iy 520 SleMb
s 5> bole (pgrlocSy g dslon (068 Sals ym el Jlno Bl g (:Sls g il ol Lol 39 50
b obl Gl e

(OB 8 jloams azels adgi 15 B,lils (S5ag ¥ Jguo
Tab. 3: Characteristics of households in simulation society.

Olowsgs a3y ddbo a3ld

ol 035 bl )45 613yt Lo 1YRD Lo 53 )b ol

SleMbl Jolds 8" ol osdds JroS5 40l s yy Yoo dlasd ()l j05 poud Al o o | a5 0 o) c—b
o P ab iyl afd

Wl 5 el 5 gl SIS CuBg g b loils O35y ©Mors 46 e s
sSotnly G g 293 395 4y e IS (gl Alee 5 _sSme lgyn ©
Gl 08 plosl  Bla] @ ygody leMbl is] cas
S5 o plosl Jlol 35 50 Lausgi g (g b 50 4Vl &yg0ss b
PlaS ym j> bolas Ll g (6 y0d sl (canatind wlulyp baylgls Ol | 5550 selp-aije )b
gl Yovee
)y

ool 513 plosl Sl 5 Sl ]

.w‘b’&idmbﬁs_ﬁg_dl)b S «591.: I )|95l$).m

Mg )3 (V1 s yC590 B9y sl (ilsd (B p (e sla)lgls wgi Sl oS ols jglatesy

L olissyd o GOSN (Y bl atisld 0959 Jlo VA 5l iy oy b gude 90 JBls b o )lgsls 2

! Monte Carlo




sl §3—1S (s3baBl CilaSlao doliLiad d,'/&{’ {’b/(f’ 22l UU:»

YA YL oty 8l ol 51 i Jlgsls m selyd (s (slael slaws (Y ol JUo VY 51y Hlgls b sy

il 5 Jlo VA J) s (el S213) Jlos VA ) a8y el dus 43 lls 55,8 (F s gl s

A5 gaiaiwd plo g Jlo WA Il

OMSj 3 abbanogs (sloygiS y3 )l plad Gimghy dindy b Gl ;b )3 baele (Shy (silodnd
bS5 lels SOl Sl VA gV 35 a3l e g Ssdse gl 4B Lo j (S VA I e
S o (555 365 BB L 558 gl oo b geme )05 125 50 I

Obeeil s pign dindin L Lwhen (V 28 oslitel (giludnd asels W5 jslaiedy ;30> lago b (5
WYL Oygaody 09,5 oyl [ i 3y o 50 abins slo)lgils L sl (¢jloand dnols (slacl
ISl ym ol g5 0ub (jlodnd dnole ol pbine ¢ duloxa jglaitods § 18 oo D] (S
Jobo 53 Sl el Jgils 0 (5,8 (Y b 2l 5ol YYAD Lo 3ume 5 Losi sog0s (6 kosd oo le M)
(SsSme sbisly 598 byla] Cuagd (F b50d €BliS,US Lo jl 5 )l alrals & il Jio ol
P9 b g (pased Sho ploylal 3 @)l plas alge (F b 43,5 a5y banlgils 305y ol
5 IS LS oo ) s el 6)5es &b

SCOREE R SR

5 it Sl s ol (sl o 5 5 ol (S 5 ol s iy o Jlioy s
0199 Gl T2l wpsl Sl gy il )3 )1 3929 Jels o aiie g Jodzmy slaei Sl
1 o3lital (ySme Ll5l s

Conl e (Jlio plgisa )5 ;K0S b olate (25 5 Cglisie slacyglsl 5 Slaal dajlae Jols ja
oy il ol slogoslal 5 agas Slass & Yl s b sl )3 g & e o sy
Sl s 3 a8 25 oo Loyl inl38l Cage losd s YU o yiawd 1y Sl DLy )0 56085 L Glaal
cbaniiy (g3lwding Jlawa J> sl 290 o3lisol Ao Bamtiz (65 mranss 5550 Wluwo 0] J>
gl 03 030> drwgi MLS g0 Fhloy P Tl T by 1l alisee Sl clagn X
sl 03,8 Gl 395 1y ions | )l a2 S a5 Sl ealizal S Tl o )5S

OS5 Ol (gl (Jalate slajlse 355 cloinl 5 (oolaill ( ixes Cluogad 4 g b gl o
Ol Mo alive Glogas b Cusdly 13 ba)lgls 5l glaiges ond jlob] SleMbl &)qmds a5 )l

L NSGA-II
2. PAES

3. SPEA

4 NPGA
5. MOGA



|
i by

Sl (89959 Glgisdn 0a i sdaliin g 0l Hlabl clacuglyl 5l (slaiges g odlaiwl axols JS 5| SBasls
Cd gy AR ) OSe psde sl GiRgT (ol T le elsl b eoliiel b jlise (gjlodned
OS5l (i jlas (1 2l J3T () 93 5l Lo Jele ol any Slital g Clasl slacuglyl 9 paseto jlre
S oy b 5 S il LMl . pLib (gl o s ue el (¥ dnosgioe

ol 035 53] g e s gl s IS il 5 olh el g s g e

{OB9) e GBI @b p3 S (Si19F Jgoar

Tab. 4: Housing Characteristics in Housing Selection Function.
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Tab. 6: Some of the Most Important Microsimulator Models that are the Basis for Choosing Housing.
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Fig. 1: Netlogo Software Output in the First Year.
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Tab. 7: The Results of the ANOVA Test for the Kappa Values Obtained from the Two States
with/without Gross Public Goods.
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Tab. 8: The kappa statistic as a function of sensitivity.
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Tab. 9: The Results of the ANOVA Test for the Kappa Values Obtained from the Two States
with/without Gross Public Goods.
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Tab. 10: The kappa statistic as a function of sensitivity.
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Tab. 11: The Results of the ANOVA Test for the Kappa Values Obtained from the Two States
with/without Gross Public Goods.
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Tab. 12: The kappa statistic as a function of sensitivity.
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Tab. 13: The relationship/non-relationship of public goods in housing selection by the total household

and high-income group.

RCOWSWIESS o9 Y
YU el lils o s JS o LA/ Ll
5 b 56 pow &3, S0l
2 og o5 b ST
2B G oS b e SLl
— —— oges $YE
206 09 250 9> 45, o Slhe 9 S LAl
JRIRpYE A e S JBgJox S
- 5yl 5k Ll Egemo
A og oS b SRS Sy
IR oS b ool Sloss
2 s oS b dloxa agos Lo CuhS
- - ogee VS
| O 5 siel o s
26 oo oS b soges Sloxs
PR 2 Gty loo CoheS
- s ey

S5 4o g S

O U ass oolaiwl (g o sla Jdo 10 3)Sgy (ppdsde laisds Lo Jole (g5lo Jde I iy ol o

Jae lynl g melas 0] )d 5 aiis sl 4l dgmg Same O] oses Y P38 () p

A3 015 35 05 Clsel dl)p )3 egas VLS ool 5 (18 » GlgR (Jg )l 2929 alaisyglys
Col DM 35108 (5508 (3l Gl Cnpimten (V0 0) e 5 Crtuon 5 (Yo 1)) M pungd
slagb jlodliswl L agiy opl ol GleMbl (yglges Vb & g gy i dasly o] s &
dlnl 3 1) oSmee L5l ) agas (VI oSl b 2,8 (M s jaed ) olide 55 031 (5l
S Jlos 5 o5 ()55 UsS

5 elaylels lw bl o lBL Y st &S ol o3 Lis | pimgp ol
R L2l - J el e uRReR &

L)l YU (gaaly 09,5 5 (g )l 1) Copotrl i gog0s Jig o pitumms 4y (o yiwd 5 Gl S50

1
. Boumeester



sl §3—1S (s3baBl CilaSlao doliLiad d,'/&{’ (/b/(f’ 22l UU:»

Lo )lgsls aelyd ol 58l 3,105 dgmg Smno il g cogae JBg on mimams 4 (o yiwd o (6,loline
23 g8 ¢ e agliialsg b ljg) welgcd) 5 (o aed sloelyS )5 4y o g ptiod ISl plai e
& 2 45 5,05 olyanay 1y bnyguisMS Bljg, Kbl gl el )3 yein el Jlal pas 5 )8 U (oo

aol YU (cely3 09,5 33 e Ol 3 1 13l g oges Jig o> piuw 4 Ko (Siunly pas o

5 0 e sl (el (sUad b dunlio )> Sk (gliad &) o yiand iy Cuml Jto wye doms

oSl g tonily 3 Mg ol e ile ol ylails Sl 1 (e e (sl it 136 51
s> 93 LS 6l Cwliol Loy s s 3 4551 Il el Il o pgloxa Jadsdy o3lizal
29xkn Wit glo)lal Oy oy o olisilpd bjgal (slalad gugy g obigel ek wjgi g Shjoe]
sbad 4 oo (Bjgel slaojor y3 (Sl jgal iy Ll @ )llas pae ¢ o> (B0l slaliad ile

sl Bylls (Ko Bl )3 B590] (lalas 5L 48l LYs o Pakee 556l

slad o8 s )3 30 48T (S S o (objgel (sLab oSl 2 gy ol com B o

Oy YUy (gaelyd 09,5 (el )1 (552l 58T 6 e syl aled (e b5l 5 (0]
(V- 5) ot 5 o1 5 (- VF) € gt 5 Comna 3f3 ages SV (loiia glonys |
S 5l 53 00l (Lab oS sy m a5 ) @0 T eizbly sl img b (galine Shels” gl
|y ooy iyl o ol 55 59 YU el 3l (sl lgils (ySma olsl 3 Jg S 5 Lo lgilss ales
S Wbl g slaingl Lol iy o o jlhe g dtd 5 )lgls ol )8 plaals (Sl
2 b ol aSly g (b0l (5hb 4y canlio o tod pogie 4y Abxs B > (jsal (glad oSl
SYL i aims L g 35,1 35505 YU (gelyd 09,5 45 15,15 (6 yidiy 35 13 yod (slaaloo I awd ]
90l slalidd b (LSl Jdodny alne cudS 5l (Bpme lgicdr (bjgel (sl pnds .Canl dlxo

ol &gy Lol iplbg 3l (sagas 90]) o0 SV ol (1 @) 5 elily

ol 4 Ol e s ) (g6l (slald 555 g (a5 0 (IS Gl 3 &S 395 0 Sl
Onl g A s ans 53 (jlgte g g dawgd Wil (9> (oBigel (Slala (s 4 39 drgi pgudge
awsls 1y OL.)—I wbal (6l cunl wod blad plpined ol e lad oyl cuas @)l b gasg0
Colly o (1ol S jool il ey plidl o8 el Lo )3 )l 5l elsly izen ¢ AL
05 gl Jlo colaiul a8 YU caal ) cloog,S heys Lasein 5 odjsel (slaliad uels (3 g
3 iz & Lo & 05 4ed 50 (Fgdp (el slalad b sl o o )l |y 258 58 0]
Aad Cawdil |y 393 g0l ol g Al aAle jiin cudsS g Swiwp



|
e by

s as i 5 cusl coial o] 1 (T S balgls (Se sl )3 (alls ogas VI (ke
ol Limgsy s e Lo lgls (Sune L5l 1 (g Gy (sl 1udi) Cotol (ol s

.J)b uaJl;& (PHE syl QL:A)Q |) ).ulS Oyl Lm)b}l;& J\)J‘ L‘)])'ﬁ.,o cbbol&;}

Lol ol s 0 Yl el)o L (gla gl (Se el 3 agas (VI (slopadli (g ks
se3g b slaylgls Smo (gl o 303 5 b o ) (oges SV ilsie 5 bl @i pas Ao
= YLS 0l 55505 5l 6ol 9 YIS (ol (st 95 polatods (placusliw 2950 dloiiden oS o
xSl (oolod (gl lga (Sl ials : b placnlw 5l odlitul nT oal8 b aw ) (ols (slaog S
o sy 22 ) s o9 (bjgel (slaliad Wil g e paw j3 elinlpe (bigel (slalas ials
JBgen i 3l o3l » YU (caal)d (slnog )3 )l jglatods olacunlus g e ) (ogos JEg Jo>
2 0le e ST ] iz 292 anls SIS 15U 0l e 13 YIS ol (oLdd lgie g5 2 sages
095 bl oSl (oldd (o35 ohin 1l gl Il g b ie Jials ¢ oges (VI nj9
Sy ald o Sl elod (sienldy SIS 019)0 (B9 er sladze LialS (saely

aluls

oadld o g5 dlabl (S Jolge Lo (WAA) (s csdon] g ¢l olile oy o ¢ cwlgdo gl -
=Y (VA ol 3,015 golais] lellbs dolilns . €dgd iE5 4 2wt 1olpl st bl jo gl (Siwe (gl g
A

bl )3 (3Se 0By 8555 3 el sy oo s g 20T, 5D (ITAS) w0 ygkae Sl g £, Lo ol 15—
XYY (YY) 8 ) o315 ool cllln dolilad &) ) (6 0
O 55 35 (WYAY) Clyl Ly A g3 oy 35 olatdl (Yo o)) S egSito —

- Alonso, W., (1964). Location and Land Use. Toward a General Theory of Land Rent.
Cambridge: Harvard University Press.

- Andrew, M. & Meen, G., (2006). “Population Structure and Location Choice: A Study of
London and South East England”. Papers in Regional Science, 85(3): 401-419.

- Bayoh, I.; Irwin, E. G. & Haab, T., (2006). “Determinants of Residential Location
Choice: How Important are Local Public Goods in Attracting Homeowners to Central City
Locations?”. Journal of Regional Science, 46(1): 97-120.

- Bell, W., (1958). Social Choice, Life Styles and Suburban Residence. In W. F. Dobriner
(Ed.). The suburban community. New York: Putnam’s.

- Bogart, W. T. & Cromwell, B. A., (2000). ‘““How Much is a Neighborhood School
Worth?”’. Journal of Urban Economics, 47: 280-305.



sl §3—1S (s3baBl CilaSlao doliLiad d,,'/&{’ (/b/(f’ 22l UU:»

- Boumeester, H. J., (2011). Traditional housing demand research. In The measurement
and analysis of housing preference and choice. Springer, Dordrecht.

- Boumeester, H., (2004). Duurdere koopwoning en wooncarriére. Een modelmatige
analyse van de vraagontwikkeling aan de bovenkant van de Nederlandse koopwoningmarkt.
Volkshuisvestingsbeleid en woningmarkt, 35. Delft: Delft University Press.

- Boumeester, H.; Hoekstra, J.; Meesters, J. & Coolen, H., (2005). Woonwensen nader in
kaart: de woonbeleving van bewoners. Voorburg: NVB.

- Chang, H. S. & Liao, C. H., (2011). “Exploring an Integrated Method for Measuring the
Relative Spatial Equity in Public Facilities in the Context of Urban Parks”. Cities, 28(5): 361-
371.

- Chen C.; Gong H. & Paaswell R., (2008). “Role of the Built Environment on Mode
Choice Decisions: Additional Evidence on the Impact of Density”. Transportation, 35(3):
285-299.

- Chiu, R. L. H., (2004). “Socio-cultural Sustainability of Housing: A Conceptual
Exploration”. Housing, Theory and Society, 21(2): 65-76.

- Clark, W. A. V. & Davies, S., (1990). “Elderly Mobility and Mobility Outcomes”.
Research on Aging, 12 (4): 430-462.

- Clark, W. A. V.; Deurloo, M. C. & Dieleman, F. M., (1994). “Tenure Changes in the
Context of Micro level family and Macro level Economic Shifts”. Urban Studies, 31(1): 137—
154.

- Clark, W. A. V_; Deurloo, M. C. & Dielemann, F. M., (2006). “Residential Mobility and
Neighborhood Outcomes”. Housing Studies, 21(3): 323-342.

- Cupchik, G. C.; Ritterfeld, U. & Levin, J., (2003). “Incidental Learning of Features from
Interior Living Spaces”. Journal of Environmental Psychology, 23(2): 189-197.

- De Groot, C.; Manting, D. & Boschman, S., (2008). “Verhuiswensen en Verhuisgedrag
in Nederland”. Een landsdekkend onderzoek. Den Haag: PBL.

- De Palma, A.; Kilani, M. & Lindsey, R., (2005). “Congestion pricing on a road network:
A study using the dynamic equilibrium simulator METROPOLIS”. Transportation Research
Part A: Policy and Practice, 39(7-9): 588-611.

- Fawecett, J. T., (1986). “Migration Psychology: New behavioral models”. Population and
Environment, 8 (1 & 2): 5-14.

- Filipovic Hrast, M.; Sendi, R.; Hlebec, V. & Kerbler, B., (2018). “Moving House and
Housing Preferences in Older Age in Slovenia”. Housing, Theory and Society, 1-16.
10.1080/14036096.2018.1510854.

- Fontenla, M.; Gonzalez, F. & Navarro, J. C., (2009). “Determinants of housing
expenditure in Mexico”. Applied Economics Letters, 16(17): 1731-1734.

- Friedman, J., (1981). “A Conditional Logit Model of the Role of Local Public Services in
Residential Choice”. Urban Studies, 18(3): 347-358.

- Gholizadeh, A. & Khaksar, M., (2017). “Effect of Household Head’s Income &
Education on Housing Tenure Choice in Iran’s Urban Areas”. Journal of Applied Economics
Studies in Iran, 6(22): 211-230. doi: 10.22084/aes.2017.1891(In Persian).

- Greene, M. & Ortuzar, J., (2002). “Willingness to Pay for Social Housing Attributes: A
Case Study from Chile”. International Planning Studies, 7(1): 55-87.

- Guo, J. Y. & Bhat, C. R., (2004). “Modifiable Areal Units: Problem or Perception in
Modeling of Residential Location Choice?”. Transportation Research Record, 1898, 138-147.

- Habib, M. A. & Miller E. J., (2009): “Reference Dependent Residential Location Choice
Model within a Relocation Context”. The 88" TRB Annual Meeting, Washington, DC., USA,
Jan 11-15.



|
i by

- Heins, S., (2002). “Rurale Woonmilieus in stad en land, plattelandsbeelden”. vraag en

aanbod van rurale woonmilieus. Delft: Eburon.

- Heppenstall, A. J.; Crooks, A. T.; See, L. M. & Batty, M., (Eds.). (2012). Agent-Based
Models of Geographical Systems. Springer Science & Business Media.

- Hoekstra, J., (2005). “Is there a Connection Between Welfare State Regime and
Dwelling type? An Exploratory Statistical Analysis”. Housing Studies, 20(3): 475—495.

- Hofman, E.; Halman, J. I. M. & Ion, R. A., (2006). “Variation in Housing Design:
Identifying Customer Preferences”. Housing Studies, 21(6): 929-943

- Hu, L. & Wang, L., (2019). “Housing Location Choices of the Poor: Does Access to Jobs
Matter?”. Housing Studies, 34(10): 1721-1745.

- Huang, Q.; Parker, D. C.; Filatova, T. & Sun, S., (2014). “A Review of Urban
Residential Choice Models Using Agent-Based Modeling”. Environment and Planning B:
Planning and Design, 41(4): 661-689.

- Huang, Q.; Parker, D.; Sun, S. & Filatova, T., (2013). “Effects of agent heterogeneity in
the presence of a land-market: a systematic test in an agent-based laboratory”. Computers,
Environment and Urban Systems, 41: 188-203.

- Hurtubia, R.; Gallay, O. & Bierlaire, M., (2010). “Attributes of Households, Locations
and Real-estate Markets for Land Use Modelling”. Sustain city working paper, 2.7. Lausanne:
EPFL.

- lIzadkhasti, H.; Arabmazar, A. & Ahmadi, K., (2019). Analysis the Effects of
Macroeconomic Factors on the Housing Accessibility Index in Urban Areas of Iran:
Emphasizing the Role of Government. Journal of Applied Economics Studies in Iran, 8(29):
41-71. doi: 10.22084/aes.2019.17744.2761(In Persian)

- Jabareen, Y., (2005). “Culture and Housing Preferences in a Developing City.”
Environment and Behavior, 37(1): 134—146.

- Jansen, S. J. T.; Coolen, H. C. C. H., Goetgeluk, R. W., (Eds.). (2011). The Measurement
and Analysis of Housing Preference and Choice, Springer.

- Kim T.; Horner M. & Marans R., (2005). “Life Cycle and Environmental Factors in
Selecting Residential and Job Locations”. Housing Studies, 20(3): 457-473.

- Kok, J., (2007). “Principles and Prospects of the Life Course Paradigm”. Annales de
Démographie Historique, 1: 203-230.

- Lee, B. H. Y. & Waddell, P., (2010). “Residential Mobility and Location Choice: A
Nested Logit Model with Sampling of Alternatives”. Transportation, 37(4): 587-601.

- Louviere, J. & Timmermans, H., (1990). “Stated Preference and Choice Models Applied
to Recreation Research: a Review”. Leisure Sciences, 12(1): 9-32.

- Mankiw, N. G., (2016). Principles of microeconomics (8" ed.). CENGAGE Learning
Custom Publishing, Translated by HamidReza Arbab (In Persian).

- Marois, G.; Lord, S. & Morency, C., (2018). “A Mixed Logit Model Analysis of
Residential Choices of the Young-elderly in the Montreal Metropolitan Area”. Journal of
Housing Economics, 44 (C): 141-149.

- Mulder, C. H., (1993). Migration Dynamics: A Life Course Approach. Amsterdam:
Thesis Publishers.

- Mulliner, E. & Algrnas, M., (2018). “Preferences for Housing Attributes in Saudi Arabia:
A Comparison between Consumers' and Property Practitioners' Views”. Cities, 83: 152-164.

- Nechyba, T. J. & Strauss, R. P., (1998). “Community Choice and Local Public Services:
A Discrete Choice Approach”. Regional Science and Urban Economics, 28: 51-73.



sl §3—1S (s3baBl CilaSlao doliLiad d,,'/&{’ (/b/(f’ 22l UU:»

- Opoku, R. & Abdul-Muhmin, A., (2010). “Housing Preferences and Attribute
Importance among Low-income Consumers in Saudi Arabia”. Habitat International, 34: 219-
227.

- Pagliara, F.; Preston, J. & Simmonds, D., (Eds.). (2010). Residential Location Choice:
Models and Applications. Springer Science & Business Media.

- Pinjari, A. R.; Bhat, C. R. & Hensher, D. A., (2009). “Residential Self-selection Effects
in an Activity Time-use Behavior Model”. Transportation Research Part B: Methodological,
43(7): 729-748.

- Pinjari, A. R.; Pendyala, R. M.; Bhat, C. R. & Waddell, P. A., (2011). “Modeling the
Choice Continuum: An Integrated Model of Residential Location, Auto Ownership, Bicycle
Ownership, and Commute Tour Mode Choice Decisions”. Transportation, 38(6): 933.

- Rosen, H. S. & Fullerton, D. J., (1977). “A Note on Local Tax Rates, Public Benefit
Levels, and Property Values”. Journal of Political Economy, 85: 433—440.

- Rossi PH., (1995). Why Families Move: A Study in the Social Psychology of Urban
Residential Mobility. Glencoe, IL: Free Press

- Schirmer, PM. & Axhausen KW., (2014). “Quantifying the Value of Urban form: A
Hedonic Rent Price Model on Zurich”. 14" Swiss Transport Research Conference.

- Sirgy, J.; Grzeskowiak, S. & Su, C., (2005). “Explaining Housing Preference and
Choice: The Role of Self-congruity and Functional Congruity”. Journal of Housing and the
Built Environment, 20(4): 329-34

- Tan, T. H., (2011). “Neighborhood Preferences of House Buyers: The Case of Klang
Valley, Malaysia”. International Journal of Housing Markets and Analysis, 4(1): 58—69.

- Thisse, J. F., (1992). “Public Facility Location and Urban Spatial Structure-Equilibrium
and Welfare Analysis”. J. Public Econ (No. info: hdl: 2078.1/50690). Université catholique
de Louvain.

- Tsou, K. W.; Hung, Y. T. & Chang, Y. L., (2005). “An Accessibility-based Integrated
Measure of Relative Spatial Equity in Urban Public Facilities”. Cities, 22(6): 424-435.

- Waddell, P., (2006). “Reconciling Household Residential Location Choices and
Neighborhood Dynamics”. Under revision, Sociological Methods and Research.

- Wagner, P. & Wegener, M., (2007). “Urban land use, transport and environment models:
e- xperiences with an integrated microscopic approach”. disP, 170: 45-56.

- Yadolah D. & Teymur R., (2014). The Fundamentals and Principles of Economics (2"
ed). BOOSTAN-E-KETAB, Qom: Iran (In Persian).

- Yusuf, A. & Resosudarmo, B., (2009). “Does Clean Air Matter in Developing Countries'
Megacities? A Hedonic Price Analysis of the Jakarta Housing Market, Indonesia”. Ecological
Economics, 68(5): 1398-1407.

- Zabel, J. & Kiel, K., (2000). “Estimating the Demand for Air Quality in Four U.S.
Cities”. Land Economics, 76: 174—194.

- Zhou, B. & Kockelman, K. M., (2008). “Self-selection in Home Choice: Use of
Treatment Effects in Evaluating Relationship between Built Environment and Travel
Behavior”. Transportation Research Record, 2077(1): 54-61.

- Zhou, J. & Musterd, S., (2018). “Housing Preferences and Access to Public Rental
Housing among Migrants in Chongqing, China”. Habitat International, 79: 42-50.

- Zondag, B. & Pieters, M., (2005). “Influence of Accessibility on Residential Location
Choice”. Transportation Research Record Journal of the Transport, 1902: 63-70.



»

0 J/Z{){/ 5/0’ Y

Applied Economics Studies, Iran (AESI)

P. ISSN:2322-2530 & E. ISSN: 2322-472X

Journal Homepage: https://aes.basu.ac.ir/

Scientific Journal of Department of Economics, Faculty of Economic and Social
Sciences, Bu-Ali Sina University, Hamadan, Iran.

Publisher: Bu-Ali Sina University. All rights reserved.

Copyright©2022, The Authors. This open-access article is published under the terms of Bu-AliSin
the Creative Commons. University

The Relationship between Economic Complexity and
Carbon Dioxide Emissions in Iran Using NARDL Model

La’l Khezri, H.!, Ashena, M.?

Type of Article: Research
4% https://dx.doi.org/10.22084/AES.2021.24941.3349
Received: 2021.09.15; Accepted: 2021.11.30
Pp: 251-277

Abstract

The undesirable impacts of climate change affect not only the environment, but all sectors
of the society and the economy around the world. Technological advances are one of the
factors that can reduce pollutants emissions relative to the amount of economic production.
The index of economic complexity is one of the indicators that show the level of knowledge
and skills required in the production of goods and is a measure of economic development.
In this study, the nonlinear relationship between economic complexity index and carbon
dioxide emissions has been investigated using a nonlinear autoregressive distributed lag
(NARDL) model during 1971-2018. The results of the model indicate that by an increase in
economic complexity, carbon dioxide emissions decrease about 2 percent, and by a decrease
in economic complexity, carbon dioxide emissions increase about 12 and 1 percent in the
long and short term, respectively. It is noteworthy that due to the low level of economic
complexity in Iran, this index has a smaller coefficient than other variables. Also, the results
show that the effect of positive and negative shocks of GDP on carbon dioxide emissions
in the long term in Iran is symmetric, while the effect of positive and negative shocks
of economic complexity on carbon dioxide emissions is asymmetric. It should be noted,
the effect of the negative shocks of economic complexity on carbon dioxide emissions is
greater than the positive shocks.
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1. Introduction

Structural changes in energy consumption policies towards efficient technologies have
reduced carbon dioxide emissions in developed countries. As a result of sustainable
technological advances and the implementation of environmental regulations, the amount
of pollutant emissions relative to the amount of production has decreased in developed
countries such as OECD member and the G7 group (Golpira et al., 2018; Shahzad, 2020).

Previous studies show that countries are gradually shifting their economies from
agriculture and also heavy pollution productions to complex knowledge-based economies
(Mealy and Teytelboym, 2020). Hidalgo and Hausman (2009) introduced the Economic
Complexity Index (ECI), which is considered as one of the comprehensive indicators of
economic progress based on knowledge, skills and product diversity. In other words,
economic complexity assesses the productive structure and describes the degree of
complexity in terms of industrial changes (Fang et al., 2021; Neagu and Teodoru, 2019).

The different ranks of ECI indicate the complexity and exports diversity of economies
(Swart and Brinkmann, 2020). The increase in economic complexity will result in product
diversity, which may lead to an increase in the level of environmental pollution. However,
ECI can have a positive effect on the quality of the environment, through research and
development activities, supporting clean technologies, and environmentally friendly
products. Moreover, increasing economic complexity refers to changing the structure of
the economy by diversifying production and producing industrial and complex goods.
Consequently, the more complex production structure increases productivity and reduces
energy consumption and carbon dioxide emissions (Neagu and Teodoru, 2019).

Therefore, this research investigates the relationship between economic complexity and
carbon dioxide emissions in Iran for the period of 1971-2018 using the nonlinear
autoregressive distributed lag (NARDL).

2. Variables and Method

From a general point of view, economic complexity refers to the production structure of a
country, which affects the structure of energy consumption and consequently, has an impact
on the environment. The production structure of a country and the level of complexity of
products can affect the emission of greenhouse gases. In other words, improving
knowledge leads to the emergence of innovation that can produce advanced and
environmentally friendly products (Adedoyin et al., 2021).

On the one hand, with the increase in economic complexity, product diversity increases
and more production leads to an increase in the level of environmental pollution. On the
other hand, ECI can have a positive effect on the quality of the environment, because it
includes research and development activities that can support environmentally friendly
products and clean technologies. Moreover, increasing economic complexity shows
changing the structure of the economy, diversifying production, and focusing on industrial
and more complex goods (Neagu and Teodoru, 2019).
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Important and effective factors on carbon emissions include structural effect, energy
intensity effect, production scale effect and emission coefficient effect (Sun et al., 2011).
In fact, the GDP shows prosperity and the level of economic activity, and energy intensity
shows the level of energy technology (Wang and Lin, 2017). Also, the economic
complexity index implies the effect of structural changing and carbon emission coefficient
(Shahzad et al., 2021). Equation (1) shows the main regression for the modeling approach
of this article.

LCO,, = By + BLLGDP, + B,ECI, + B5LEI, +

&t (1)

while LCO2 is the logarithm of carbon dioxide emissions (million tons of carbon
dioxide), LGDP is the logarithm of real gross domestic product (million Rials), ECI is the
index of economic complexity, LEI is the logarithm of energy intensity (the ratio of energy
consumption to GDP), and € represents the error component.

4. Data

The data related to the GDP was obtained from the economic statistics of the Central Bank
of Iran. The energy consumption and carbon dioxide emission data were obtained from the
statistics of the World Bank. The economic complexity index data is obtained from the
economic complexity atlas database. It should be mentioned that the research variables are
used in logarithmic form. According to the trend of the variables and the conditions of
Iran's economy, a dummy variable has been defined for the years 1978 and 1970.

5. Discussion

The results of the model estimation show that the effect of the positive changes of the GDP
is positive in the long and short term, so that, with a one percent increase of the GDP, the
emissions of carbon dioxide will increase in the long and short term by 0.98. Also, the
effect of negative changes of GDP on carbon dioxide emissions in the long term and short
term has been found to be positive. The coefficients of energy intensity in the long term
and short term are equal to 1.04 and 0.95, respectively, and it implies that with the increase
of energy consumption in the production process, the emissions of carbon dioxide rise. The
estimation of long-term coefficients of economic complexity shows that an increase in
economic complexity index leads to the decrease of the carbon dioxide emissions by 2
percent, and a decrease in economic complexity leads to the increases of carbon dioxide
emissions by 12 and 1 percent in the long and short term.

The results of Wald's test indicate that the effect of positive and negative changes of the
economic complexity index on carbon dioxide emissions in the long term in Iran is
asymmetric. More precisely, the effect of negative changes of economic complexity on
carbon dioxide emissions is more than the effect of positive changes of economic
complexity.
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According to the study of Neagu and Teodoru (2019), the increase in economic

complexity refers to a change in the structure of the economy and diversification of
production. Then, a more complex structure of production can result in an increase of
productivity in the production process, which in turn will reduce energy consumption of
the production sector. Therefore, the effect of positive changes in economic complexity on
carbon dioxide emissions is negative.

6. Conclusion

In this study, using the nonlinear autoregressive distributed lag (NARDL), the asymmetric
relationship between carbon dioxide emissions and explanatory variables including
economic complexity, gross domestic product, and energy intensity in Iran has been
investigated for the time period of 1971-2018.

For better planning of reducing air pollution and improving the quality of the environment,
factors affecting the carbon dioxide emissions and related measures are of particular
importance. In recent decades, the quality of the environment has become one of the main
concerns of policymakers in many countries. Moreover, the movement of countries towards
structural changes in production and knowledge-based economy has led to the
improvement of the quality of the environment. The existence of a long-term relationship
between carbon dioxide emissions and economic variables such as production and
economic complexity is important for policymakers and the government to adopt and apply
sustainable development policies.

According to the results of this research, the economic complexity index is one of the
factors affecting carbon dioxide emissions, so that the production of more complex goods
that contain higher technology can lead to a reduction in energy consumption and carbon
dioxide emissions. In other word, the development of technology, and increasing the level
of knowledge and skills of the labor can reduce carbon emissions in the long term. From
this point of view, moving towards an economy with diverse and knowledge-based
products helps to improve the quality of the environment. So, it is necessary for
policymakers to pay attention to the structure of production, the related process, and
knowledge-based economy, along with other actions and policies in reducing energy
consumption and air pollution.
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Diag. 1: The EKC Relationship between Economic Complexity and Environmental Pollution (Source:

The results of the Pata study, 2020).
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Diag. 3: Time Trend of Economic Complexity Index (Source: Atlas of Economic Complexity).
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the Q1 1367 - Q1 1399 and its nonlinear relationship with increasing money with the
Markov switching approach. For this purpose, using a standard method that was followed
by Lucas (2000), Ireland (2009) and Mogliani and Urga (2018), two demand functions
with full logarithm and semi-logarithmic specification are estimated. The results indicate a
nonlinear relationship between the volume of money and the cost of inflation. Also, at the
interest rate, 10% of inflation welfare costs for a complete logarithm model in the diet of
0.75% GDP in the diet were two 0.67% GDP and in the diet of 0,78% GDP. And for the
semi-logarithmic model in the diet, 0.039% of GDP in the diet is two 0.036% GDP and in
the diet of 0.031% GDP. In addition, an orientation in monetary policies and increasing the
volume of money caused instability in the performance of money and the cost of inflation.
Keywords: Welfare Cost of Inflation, Money Demand, Markov Switching, Divisia Index.
JEL Classification: P36, E41, C24, E49.

1. Ph.D. student, Department of Economics, Abarkouh Branch, Islamic Azad University, Yazd, Iran.

2. Assistant Professor, Department of Humanities, Yazd Branch, Islamic Azad University, Yazd, Iran (Corresponding Author).
Email: tabatabaienasab@iauyazd.ac.ir

3. Associate Professor Department of Economics, Abarkouh Branch, Islamic Azad University, Yazd, Iran.

Citations: Sabbaghchi Firouzabad, M.; Tabataba’i Nasab, Z. & Alavi Rad, A., (2022). “Investigating the Sudden Changes
in the Money on the Welfare cost of Inflation in Iran”. Journal of Applied Economics Studies in Iran, 11(42), 279-313 (doi:
10.22084/aes.2022.25336.3375).

Homepage of this Article: https://aes.basu.ac.ir/article 4427.html?lang=en



Sabbaghchi-Firouzabad et al.: ol L‘f’ Y b/(f’ (Sl e E

1. Introduction

Economists have raised many issues about the cost of inflation and its effects on welfare
under the title of welfare cost of inflation. In defining the welfare cost of inflation, it can
be written that inflation in two ways can cause welfare reduction. The first is that
households spend less time on manufacturing activity as inflation costs increase so they
have more time to make deals .On the other way, inflation causes the demand for banking
services to increase to save time on transactions. This causes scarce resources to be
transferred from the manufacturing sector to the bank. This is a social loss, because if there
was no inflation, these resources would be used directly in the production of goods and
services. The money demand function is an important basis in the mechanism of
transferring monetary policy to the real sector of the economy and must have the necessary
stability. Because in this case, an accurate and accurate prediction of the effects of money
supply changes on other macroeconomic variables such as prices and exchange rates can
be provided. Therefore, irregularities in monetary policies and the increase in money and
inflation resulting from it can lead to instability in the money demand function and affect
the welfare cost of inflation. In this paper, we try to evaluate the nonlinear relationship
between money and welfare cost of inflation with Markov Switching approach. For this
purpose, the money demand function in Iran is estimated using Divisia index and then the
welfare costs of inflation in the period (1988-2020) are calculated.

2. Materials and Methods

In order to calculate the welfare cost of inflation in this study, a standard method followed
by Lucas (2000) and Ireland (2009) and Mogliani and Urga (2018) is used as follows:

if m(i) is the money demand function and ¥ (x) its inverse, then the welfare cost of
inflation is

W(@) = f;n((i;)lp(x)dx = f.im(x)dx —im(i) (1)

where w(i) is the welfare cost of inflation, expressed as a fraction of income.
Clearly, the first step in the calculation of the welfare cost of inflation is the estimation
of a money demand function. In this regard, Lucas (2000) suggests two competing

specifications. One is linear in the (natural) logarithms of m (the ratio of nominal money
balances to nominal income, M/Y) and i (the short-term nominal interest rate)

Lnm = LnA — nLni 2)
and the other specification links the logarithm of m to the level of i
Lnm = LnB — &i 3)

where A > 0 and B > 0 are constants. Eq. (2) was inspired by Meltzer (1963) and is
known as the log-log (or double log) specification, whereas Eq. (3) was adapted from
Cagan (1956) and is known as the semi-log specification. The key difference between the
two specifications is the coefficient of the interest rate term. In Eq. (2), n > 0 measures the
absolute value of the interest elasticity of money demand, while § > 0 in Eq. (3) measures
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the absolute value of the interest semi-elasticity of money demand. Lucas (2000) shows

that when the money demand function takes the log-log form the welfare cost of inflation
is

W() = [ Axdx — A = AGE) I ()
and when it takes semi-log form the welfare cost of inflation is

W() = (J'B%dx —iBe ™) = 2 = () + &)e ¥] (5)

wn |

Thus, the welfare cost of inflation, w(i), can be obtained from Egs. (4) and (5) by using
estimated coefficients from Egs. (2) and (3), respectively.

3. Data

In this research, the model model for welfare cost of inflation in Iran's economy is estimated
by Markov Switching approach. For this purpose, in the first step, using Divisia sum and
consumer surplus approach and compensatory changes of money demand specifications
(Bamol-Tobin theory) with interest rate and money volume variables and using Markov
method, self-regression switching is extracted from the demand function of money and in
the second step, the welfare cost of inflation is calculated with the demand function derived
from the consumer surplus. The data used in this study are based on the frequency of
seasonal data for the period 1998-2020. OxMetrics software is used to estimate model
patterns.

4. Discussion

Based on the results, the elasticity of money demand for both logarithmic and semi-
logarithmic models was not statistically significant. Although estimating the elasticity of
money demand for all models is not statistically significant, the results are consistent with
Ireland (2009) and Dai and Serlitz (2019). Since the characteristics of the money demand
function are very important in calculating the welfare cost of inflation. Another important
point implies one of most famous monetary policy optimal rule Friedman (1969), I mean
keeping nominal interest rates at zero levels for risk-free assets. According to this rule,
social optimization is where the ultimate social benefit of keeping the last currency is equal
to the ultimate cost of money from the community's point of view. Because the cost of
generating the last currency for society is zero, so the ultimate social benefit of holding
money or nominal interest rates should be zero. In such a political system, the inflation rate
will be equal to the negative real interest rate, because the nominal interest rate is equal to
the sum of the real interest rate and the inflation rate.

In fact, the optimal inflation rate is negative from Friedman's rule to reflect the increase
in economic productivity, the lack of increase in economic productivity is similar to the
GDP reduction, which indicates the increase in welfare expenditure.
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5. Conclusion

In this study, we tried to calculate the welfare cost of inflation for Iran's economy during
the period ql 1367 -q1 1399 with Markov switching approach. The calculations indicate
that the welfare loss of rising inflation and moving away from optimal rule Friedman (1969)
with the disregard of monetary policymakers leads to an increase in the welfare cost of
inflation. Double-digit inflation rates themselves are evidence of this claim. The results
show that in the interest rate of 10% of the welfare cost of inflation for logarithmic model
in the regime of 0.75% of GDP in the regime two is 0.67% GDP and in the regime three is
0.78% GDP. Therefore, as the money increases, the welfare cost of inflation increases
increasingly. At the interest rate of 10% with semi-logarithmic characteristics in the regime,
one is equal to 0.039% OF GDP in the 0.036% GDP regime and 0.031% OF GDP in the
three-point regime.

In our country, inflation is 36.9% of the welfare expenditure of the regime is 2.46%
GDP and regime two is 2.21% GDP and the regime is 3.56% 2.56% of GDP in full
logarithm. If inflation rises from 36% to 38%, the amount of 7524.3 billion Rials of GDP
will be reduced. In other scenarios of this study, two other regimes of full logarithm, due
to the decrease in the relationship between the growth of money volume and nominal
interest rate, and its lack of deterrence, the reduction of GDP will be much greater and
consequently the welfare cost of inflation will increase further. This decrease in GDP is
considered as an increase in the welfare cost of inflation and as a tax loss of cash holding.
That's why people are trying to take cash away from themselves. Hence, inflation targeting
can be a solution.
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Tab. 2: Davis and Ang and Bekaert profile log-log and semi-log.
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Tab. 3: Dickey Fuller test results for variables.
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Diag. 3: Graphical results of the money demand function for divisia with log-log specifications (Source:

Research calculations).
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Diag. 4: Graphical results of the money demand function for divisia with semi-log specifications (Source:
Research calculations).
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Tab. 5: Seasons related to the regime with semi-log specifications.
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Tab. 6: Seasons related to the regime with log-log specifications.
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Tab. 7: Calculating the welfare cost of inflation at different rate rates, specifications and regime.
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