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Abstract

The extent of the effects and consequences of climate change on various dimensions
of human life today has made this phenomenon more than an environmental issue and
highlighted its economic aspects with regard to its effects on economic development,
poverty, inequality and prosperity. Economic analysis of climate change, especially in
different time periods, requires estimates at national and local levels. In view of conducting
some limited and mostly partial studies on the economic impact of changing weather
conditions in Iran, in this article using the economic production data and new calculation
of weather variables for the provinces of the country between 2000 to 2020, it has been
possible to estimate the impact of climate change on different time scales by using annual
panel model and long difference model. The results show that there is a negative effect of
changes in temperature and precipitation simultaneously and with a delay of one year on
the production of Iranian provinces, although the value of these coefficients is very low.
In addition, these changes affect short-term production and long-term growth. However, it
can be claimed that there is no long-term effect between precipitation levels and changes
in production, unlike temperature levels. Also, a significant negative effect of intermittent
changes in temperature on production can be seen, and a positive effect can be extracted
regarding intermittent changes in precipitation. In the regression of the long difference, there
was no evidence that the temperature level (or the amount of precipitation) has an effect on
the production of the provinces in long periods, although the change in precipitation has
a greater influence in longer periods, and unlike temperature, its effect It is not rejected in
shorter periods of time either.
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Climate change as a result of human activities and especially the emission of greenhouse

1. Introduction

gases can be introduced as the most important factor in global warming since the beginning
of the industrialization process (IPCC, 2013). It is important to understand the relationship
between climate and economic results, especially when predicting the effects of global
warming (Newell et al., 2021). Weather conditions can play a vital role in directing human
economic activities, and accordingly, these effects are considered to be inseparable
components of climate change, with the explanation that the effects will not be the same in
different geographical areas. And depending on the region, it can appear as an opportunity
or a threat. According to the growing trend of global studies in the field of climate change,
in this article, according to the domestic needs of Iran, the effectiveness of this phenomenon
has been investigated in order to help the country's policy makers and decision makers in
the low-cost transition of this process. In terms of sustainable exit from environmental

conflicts and as a result, it helps to reduce economic threats in Iran's territorial future.

2. Materials and methods

The main focus in this article is to investigate and analyze the effects of local climate
change and its conditions in different time scales in the provinces of Iran, while using a
comprehensive set of data related to the provinces' gross domestic product. Country and
climate data with full and extensive provincial coverage and a long-time scale from 2000
to 2020 using combined annual panel model and long difference model, as a practical
method to investigate and analyze the effects of water change and Air is focused on
economic production. The impact of climate change includes the impact on economic
activity indicators and the effects that are based on the criteria of changes in the welfare of
economic factors - producers, consumers and investors - due to market effects (Callaway
et al.,, 2011). we consider a stylized Ramsey-type growth model. In general, with the
modeling done, economic growth is affected by the following variables; 1) the immediate
(or short-run) climate effect, 2) the transitory impact and 3) the long-term productivity
growth rate (Dell et al., 2012; Kalkuhl & Wenz, 2020). In the current literature on economic
effects of climate change, several different types of equations are proposed: Linear effects
on the surface, nonlinear effects on the surface, nonlinear effects in the first-lag and finally
nonlinear effects in positive and negative deviation from long-term weather conditions.
There are also differences in how to model unobserved time heterogeneities. In this article,
various characteristics of the recent literature are compared to determine which model best

explains the effect of climate variables on the economic production of Iran's provinces.
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3. Data

Temperature and precipitation data are extracted from the Climatic Research Unit of the
University of East Anglia in the United Kingdom. Also, the gross domestic product of the
provinces was extracted from the database of Iran Statistics Center and other data used
according to the case from Iran Statistics Center, the digital maps of the height of the whole
country in the Comprehensive Weather and Climatology Database of Iran and the Ministry
of Energy.

4. Discussion

In this article, while focusing on the uncertainty of common models, research at the
provincial level in Iran, which faces significant heterogeneity in climate and weather
conditions and levels of development, has contributed to the progress of this field of study.
Also, by using a comprehensive set of economic activity data at the provincial level with
complete coverage at the national level, the relationship between economic production and
weather conditions at different time scales has been analyzed. In order to measure the
accuracy and strength of different models for using mixed data, while performing various
tests, choosing the method of mixed data and then choosing the presence of fixed effects
was accepted. In the estimation of annual models, the independent variables provided the
best explanation for the dependent variable and most of them were at an acceptable level
of significance. The results show the negative effect of changes in weather conditions on
the production of Iran's provinces. In the estimation of the long difference models, the
seven-year time periods were selected and analyzed, and some auxiliary variables were
also considered according to the position of the provinces, which can be argued that the

change in weather conditions did not bring adaptation over.

5. Conclusion

In this article, by using a comprehensive set of economic activity data at the provincial
level with complete coverage at the national level, the relationship between economic
production and weather conditions at different time scales has been analyzed. The results
of this research, in line with the studies of Newell et al., (2021) and Olper et al. (2021),
confirm the significant uncertainty of the current models and show the negative effect of
temperature and precipitation changes simultaneously and with a delay of one year on the
production of Iran's provinces, although the amount of these coefficients is very low.

Economic sectors in the provinces are more dependent on temperature than precipitation,
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which is the reason for the influence of temperature fluctuations on other sectors beyond

agriculture, such as services, housing, construction, energy, and industry. etc. referred to
rain. However, a significant negative effect of intermittent changes in temperature on
production can be seen and a positive effect can be extracted regarding intermittent changes
in precipitation. Although no evidence was found for continuous growth effects according
to the models, higher final effects of temperature are reported compared to the models of
Burke, Hsiang and Miguel (2015) and Kalkuhl and Wenz (2020). By using the regression
of long difference, no evidence was found that the temperature level (or the amount of
rainfall) affects the production of the provinces in long periods. In this context, it can be
claimed that the expectations formed or the change in the situation compared to the
previous periods have the ability to have a greater influence on the decision of economic

and production activists in Iran.
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Tab. 1: Summary statistics - annual panel data for use in the annual panel model
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Tab. 2: Summary statistics-long difference data for use in the long difference model
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Tab. 3: The results of the significance test of group effects for annual panel models
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Tab. 4: Results of the Hausman test for method selection in the panel annual model
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5 Im et al.
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Tab. 5: The estimation results of annual combined models panel by separating the six desired
patterns
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Tab. 6: Estimation results of long difference models by separating the three desired models
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Abstract

The type of industries that grow the economy, based on their intensity of production factors,
plays a crucial role in shaping income distribution within a society. Failure to consider
the intensity of production factors in industries may result in a scenario where production
grows while income inequality worsens. The primary objective of this study is to examine
how variations in the value-added share of industries, based on production factor utilization
intensity, impact income inequality in the economy of Iran. The research employs the
generalized method of moments (GMM) and utilizes data from all 31 provinces of the
country spanning from 2010 to 2019. Findings indicate that a proportional rise in the value-
added share of labor-intensive and natural resource-intensive industries contributes to a
decline in income inequality at the national level. Given Iran’s significant abundance of
labor and natural resources, these industries exhibit comparative advantages in line with the
Heckscher-Ohlin theory. Consequently, prioritizing the nation’s comparative advantages
serves to enhance income distribution, aligning with the Stolper-Samuelson theorem. Thus,
transitioning towards a market system mechanism over government intervention in price
determination for production factors or industry selection not only preserves economic
efficiency but also enhances income distribution compared to the present scenario. The
government must provide direct financial assistance to individuals with low incomes and
adhere to appropriate strategies for redistributing income via the taxation framework.
By doing so, based on the principles outlined in the second welfare theorem, it becomes
feasible to attain a new optimal Pareto equilibrium, resulting in a more just allocation of
income, all the while preserving overall efficiency.
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Numerous studies have substantiated the reciprocal correlation existing between income

1. Introduction

inequality and economic growth. Furthermore, aside from the pace at which economic
progress unfolds, the trajectory of development within a nation also exerts an influence
on income disparity. To elucidate, the manner in which various industries drive economic
expansion, contingent on the intensity of production factors, dictates the manner in which
income is apportioned within a given society. Failure to consider factors of intensity may
lead to a scenario where a nation witnesses a surge in production alongside a deterioration
in the distribution of income. The Stolper-Samuelson theorem posits that the expansion of
production via leveraging comparative advantages translates to a rise in the actual income
of the production factor that is relatively abundant. While it is anticipated that, owing to
the amplified presence of the abundant factor in the production factor market, income
distribution will ameliorate through the pursuit of comparative advantage, this outcome
may not materialize due to the impact of demand dynamics on the relative pricing of
production factors. For instance, a nation that boasts an abundance of capital and
enhances the export of capital-intensive goods will bolster the real income of capitalists
representing a smaller segment of the production factor market, consequently
exacerbating income inequality. Unwise governmental interventions aimed at rectifying
this market anomaly might exacerbate the situation, particularly if governmental
decisions are swayed by specific interest factions. Fundamentally, income inequality can
arise from market inefficiencies or governmental meddling, necessitating a clear
differentiation between the two. Consequently, it is imperative to scrutinize the
correlation between the respective value-added contributions of different industries based
on their factor intensities and income inequality to discern the nature of governmental
involvement in the economic landscape. The pivotal query revolves around whether
delegating the issue of income inequality in Iran to market forces, facilitated by the
realization of comparative advantages, would yield superior outcomes compared to the

present scenario. The ongoing research endeavors to provide insights into this inquiry.

2. Methodology and Data

The primary aim of this study is to explore the notable correlation between income
inequality and the proportional representation of various industries in the added value of
the industrial sector relative to their levels of factor intensity. To achieve this objective,
two models were designed. The initial model involves the utilization of the ratio of added

value from labor-intensive industries to the total added value from capital-intensive and
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research and development-intensive industries as the explanatory variable. In the

subsequent model, this explanatory variable was substituted with the ratio of natural
resource-based industries. The Gini coefficient will be utilized as a measure of income
inequality. Control variables including the logarithm of real per capita production, health
expenditure index (which represents the proportion of government expenditure on health
in relation to real GDP), and education index (which signifies the ratio of literate workers
to the total workforce in the industry) were entered into the analysis. Data was sourced
from the Iran’s Ministry of Economy and Finance, the Central Bank of Iran, and the
Iran’s Statistics Center over a decade spanning from 1390 to 1399 for all 31 provinces
within the country. Industries in the nation were then categorized into four groups based
on their capital, labor, research and development, and natural resource intensities as
outlined by Salvatore in the book “International Economics” (2019). The Generalized

Moments Method (GMM) was employed to estimate the research models.

3. Discussion

Validation examinations such as Sargan’s test and first and second order autocorrelations
validate the credibility of both research models. The findings indicate that the influence
of the share of both categories of labor-intensive and natural resources-intensive sectors
on income inequality is significant and adverse. Put differently, income inequality
diminishes as the value-added share of these sectors increases. Moreover, the results
reveal that the absolute magnitude of the impact coefficient of labor-intensive sectors
surpasses that of natural resources. A mere one percent rise in the relative share of labor-
intensive sectors reduces income inequality by roughly 0.018 percent, whereas this value
stands at 0.012 percent for natural resource-intensive sectors. This aspect demonstrates
the superior impact of the labor element on the balance of income distributing within
Iran's economic landscape. The escalation in actual per capita output in both models has
triggered a surge in income inequality. The direct correlation between real per capita
output and income inequality signifies the uneven dispersal of income stemming from the
surge in per capita output within the nation. The literacy level of labor force participants
in the industry exerts an adverse impact on the Gini coefficient in both models. The
adverse effect of healthcare expenditures on income inequality is corroborated in the
initial framework, whereas it lacks significance in the subsequent model. Concerning this

particular variable, the empirical proof also appears somewhat contradictory.
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The results indicate that as the proportion of labor-intensive and natural resources-

4. Conclusion

intensive sectors grows, the Gini coefficient decreases, thus reducing income inequality.
These findings validate the Stolper-Samuelson theorem within Iran's economy due to the
abundant presence of these production factors. Therefore, it can be inferred that the
pursuit of comparative advantages leads to enhanced income distribution within the
nation. Essentially, reliance on market forces does not worsen the current situation,
suggesting that the high-income inequality in Iran stems mainly from governmental
inefficiencies rather than market failures. Manipulating prices in the market for goods and
production factors to aid vulnerable groups disrupts resource allocation optimization and
hinders the realization of comparative advantages based on factor abundance,
consequently skewing income distribution in favor of scarce production factors. While
managing inflation, the government should offer direct assistance to low-income
individuals and implement appropriate income redistribution strategies through the tax
system. The Stalper-Samuelson theorem, applicable to labor-abundant countries,
promises a shift in income distribution towards workers. Simultaneously, expanding
exports through intra-industry trade and economies of scale provides capital owners with
opportunities to boost their income by engaging in the global value chain and leveraging
the global economy's capacities. To prevent the manipulation of government policies by
owners of scarce factors seeking to increase their income, active political and trade
diplomacy is essential to foster constructive engagement with the global economy and

avoid erecting protectionist barriers and tariffs at the expense of abundant factors.
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Abstract

In recent decades, inflation has become one of the most important issues in Iran’s economy,
and the question arises as to what factor has caused prices to continue to be high. The
current research has examined the issue of the unproductive sector of the economy and the
currency crisis and their effect on inflation in the period of 1991-2022. In this regard, the
PCA econometric method has been used to combine the variables, the Hodrick-Prescott
filter to identify the currency crisis, and the ARDL method to estimate the research models.
According to the results; the share of the underground economy in the GDP has a positive
effect on inflation, and with an increase of one percent, inflation increases by 0.25 units.
Also, the coefficient related to the variable of speculation is estimated to be large and more
than 14 Therefore, speculation is one of the key factors in creating inflation in Iran. The
currency crisis variable has the greatest effect compared to other variables and its coefficient
of 17.63 proves that it is one of the most effective factors of inflation in Iran. Liquidity, on
the one hand, causes an increase in asset prices, and on the other hand, its growth leads to
the growth of inflation, so this result is in accordance with the opinion of those who claim
that inflation is a monetary phenomenon. Since the agents of the unproductive sector and
the currency crisis in Iran have the biggest role in creating inflation, it is suggested that the
country’s managers limit informal activities and prevent the creation of a currency crisis by
presenting policy packages to reduce inflation.
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1. Introduction

Inflation, as the most well-known variable and problem of Iran's economy, is in the focus
of attention of economists, economic agents and policy makers. Inflation is the increase
in the price level and it is a situation where more money has to be paid for the same
goods and services over time. Therefore, the main problem of Iran's economy today is the
irreversible and constant increase in the general level of prices, a process in which the
value of the national currency decreases continuously.

A high inflation rate is a sign of economic instability, inefficiency of monetary
policies, and uncertainty in the net current value of projects, deviation of economic
choices. Reduction of incentives for productive investment, increase in crime, and change
in saving behavior of economic factors are among other results of inflation. Therefore,
inflation with the importance it has, especially the situation it has suffered in Iran's
economyj; it has been in the focus of attention of analysts and economic managers of the
country. Therefore, applying correct economic policies to reduce inflation requires a more
accurate identification of the factors that cause it in the country's economic system. On
the other hand, in order to identify factors affecting inflation, economic analyzes have
focused more on the structural factors of inflation, cost pressure, and demand pressure.
This research proposed a different view of inflation and according to Iran's economic
system, along with the important factors already identified; It has examined the role of the
informal sector, including speculation and the underground economy, as well as the
currency crisis in causing inflation. In the following, with a brief statement of the
theoretical foundations of inflation and the description of econometric models, the results

are discussed and analyzed.

2. Methodology

In this research, from several econometric methods; Principal Component Analysis
(PCA), Auto Regressive Distributed Lag (ARDL) and Hodrick-Prescott Filter are used.
Since the number of variables in creating some of the required indices is large and a
composite index is required in each section, it is necessary to use the PCA method. On
the other hand, in order to investigate the factors affecting asset prices and estimate the
factors affecting inflation, since all the variables are not at a stable level, the Auto
Regressive Distributed Lag (ARDL) has been chosen to estimate them. On the other
hand, Hodrick-Prescott Filter has been used to create an index related to the currency

crisis in Iran's economy. It is worth mentioning that the appropriate index for the
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underground economy is obtained by following the multiple index-multiple cause’s

model. In the following, a brief description of the mentioned methods will be given.

3. Discussion

As a result of the estimation of the inflation function, it was observed that all the
variables, except liquidity growth and the logarithm of total demand, which are
significant at a lower confidence level, are significant at a confidence level above 90%
and all of them show a positive effect on inflation. The variable related to the share of the
underground economy in the GDP with a coefficient of 0.25 shows that with a one
percent increase, inflation increases by 0.25 units. On the other hand, the coefficient
related to the speculation variable is estimated to be relatively large and more than 14.
This means that a one-unit increase in the logarithm of speculation increases inflation by
more than 14 units. Regarding the effect of exchange rate on inflation, the model shows
that the variable related to the currency crisis has the greatest effect compared to other
variables, and its coefficient of 17.63 proves that the currency crisis in the country has
become one of the most effective factors of inflation. It can be said that creating a crisis
in one's own country increases the country's inflation by more than 17%. The effect of
liquidity growth on inflation is also positive and has become significant with a coefficient
of about 40% in the long term. In other words, an increase of one unit in liquidity growth

increases inflation by 0.40 units.

5. Conclusion

In Iran, especially in recent decades, inflation has been one of the most important
economic issues, and its high level has created many challenges for analysts and
economic policy makers. This question was raised that what factor was effective in the
formation of inflation in Iran and caused the continuation of high prices? In this regard,
the issue was investigated by using econometric models. First, in order to obtain the
speculation index from the combination of assets and create a single price index for them,
and then the factors affecting their prices, the residual changes of the estimation of asset
prices have entered the inflation function as a speculation index. In the next steps, using
the Hodrick Prescott technique, the currency crisis in the country was discussed, as a
result of the Hodrick Prescott filter for the exchange rate of the free market of the Iranian
economy in the period 1991 to 2022; 1992, 1993, 1996, 1997, 1999, 2012, 2015 to 2017

and 2022; They were identified as the years with currency crisis in the country.
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According to the research estimation results, all the selected variables showed a

positive effect on inflation. The coefficient related to the speculation variable is relatively
large and shows that speculation in the country's economy is one of the key and effective
factors in causing inflation. The low effect of the exchange rate gap on inflation is a sign
of the weak effect of this gap on inflation. But regarding the effect of exchange rate
changes on inflation, the model showed that the variable related to the currency crisis has
the greatest effect compared to other variables, and this also indicates that the currency
crisis in the country is one of the most effective factors of inflation in the country.

Since according to the results of the research, it was observed that the agents of the
unproductive sector and the currency crisis in Iran have the biggest role in creating
inflation, it is suggested that the managers of the country should provide policy packages
to limit speculation and informal activities in order to reduce inflation. Weaken the
informal and unproductive sector of the economy and strengthen economic activities in
the formal sector. On the other hand, by providing appropriate policies, the creation of a
currency crisis, in other words, a sudden and relatively high growth in the exchange rate,

can be prevented.
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Graph. 1: Ratio of underground economy to GDP in Iran (percentage) 1991-2022
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Tab. 2: Basic components of the Composite Asset Price Index
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Tab. 3: Explanatory variables of the asset price index for the Iranian economy 1991-2022
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Tab. 4: Results of long-term estimation of asset price determinants using the ARDL method
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Hodrick-Prescott Filter (lambda=100)
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Graph. 2: Cyclical components and trends in Iran's free market exchange rate using the
Hodrick-Prescott filter 1991-2022 (Source: Research findings).
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Tab. 5: Variables explaining inflation in Iran, 1991-2022
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Tab. 6: Results of long-term estimation of Iran's inflation determinants using the ARDL
method
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Abstract

There is a widespread belief that pollution and climate change have a negative effect on the
economies of different countries. For this reason, today the climate policies are considered
to reduce the concentration of greenhouse gases (especially Carbon Dioxide). In addition,
economic policies also have some effects on pollution. In particular, it is said that monetary
policy is not only for spurring economic growth but also an important tool for controlling
CO2 emission, too. Then, a question is raised here that how does the effectiveness of
monetary policy change in controlling inflation under different scenarios of climate change
in Iran? The hypothesis of the current research is that monetary policy in controlling
inflation is more effective in severe climate changes. For testing, an E-DSGE model was
designed so that it can take into account macroeconomic and climate policy considerations
at the same time. The results showed that after the occurrence of climate changes, total
factors productivity, investment, capital stock and production will decrease and these will
be almost permanent if the climate changes are not severe. But the central bank, in the face
of extreme climate changes, implements a more extreme expansionary monetary policy.
The interest rate will decrease further, and the savings will be converted into consumption
for reconstruction and as a result it neutralizes part of the effects of inflation caused by
the implementation of such policy. Therefore, “creative destruction” occurs in the case of
severe climate change and “no-recovery” occurs in the case of moderate climate change.
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Green Tax, Ecological Economics.
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Increase in the amount of greenhouse gases (especially CO,) in the atmosphere has caused

1. Introduction

the greenhouse effect to exceed the standard, reflect less heat and cause global warming
(Ikram, 2020). Global warming is the most important cause of what is called climate change
(Hughes et al., 2017).

Since humans are part of nature, CO, emissions threaten human life both in its initial
form and when it eventually leads to climate change. (Ahmad et al., 2020). Today, for this
reason, climate change policies have attracted the attention of policymakers to reduce the
concentration of greenhouse gases especially carbon dioxide. However, in addition to such
policies, economic policies may also affect pollution storage. In particular, Ahmad and
Khattak (2020) state that monetary policy is not only an important tool for stimulating
economic growth, but also an important policy tool for controlling CO, emissions. Also,
Halkos and Paizanos (2016) point out the key role of monetary policy in the simultaneous
change of economic growth and environmental pollutions. Therefore, the question of the
current research is how effectiveness of monetary policy on inflation control in Iran
changes when climate changes with different intensities occur? Since the resolution of
extreme climate changes requires urgent attention, it is expected that urgent measures by
slowing down the process of climate change can help the central bank in controlling
inflation through monetary policy. But moderate climate changes, by increasing production
costs, put additional pressure on inflation. As a result, the hypothesis here is that monetary
policy in controlling inflation is more effective in the case of extreme climate changes than

moderate climate changes in Iran.

2. Materials and Methods
The Environmental Dynamic Stochastic General Equilibrium (E-DSGE) model was used
for Iran's economy. Then, the number of periods it takes for the central bank to control
inflation caused by the climate change crisis through monetary policy under two extreme
and moderate climate change scenarios are compared. Although separate studies have
investigated "monetary policy" and "climate control policies", but the novelty of our study
is the simultaneous examination of these two types of policies for Iran's economy.
Conducting the current study is necessary from at least three point of views. First, based
on Iran's National Climate Change Strategy Program, it has been emphasized to consider
climate change in future policies and executive actions. Second, because the monetary
policy in Iran is discretionary recently (Khorsandi & Eslamloueyan, 2013), so if the policy

is to be regulated, it is better to include environmental considerations from beginning, and
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third, Iran is one of the countries influenced by the issue of climate change, seriously

(Nasseri & Ahadi, 2015). Therefore, it is necessary to use all possible tools (including

monetary policy) to control climate change.

3. Discussion

Equilibrium, in DSGE models, reach after sequence of allocations, pricing and policies so
that 1) household utility and profits of firms are maximized, 2) all constraints, including
government budget constraints, are considered and 3) all markets be cleared. After
determining the equilibrium, the next step is to calculate the steady state of the model in
which there is no climate change or productivity shocks. Also, there is no need for monetary
policy.

The system of equations in this paper are non-linear differential equations that are
solved by non-linear methods in which the value of the parameters should be calibrated
first. Each parameter is calibrated from related studies. After specifying the equations of
the model and calibrating parameters, the system of equations is configured in the form of
an M-code file. In the next step, equations and commands are executed in the Dyane 5.4
software. As the first output, the values of variables in the steady state were obtained. The
production value in steady state is 0.88. Therefore, households spend 68% of their available
time on work. Also, they consume about 74% of their income and save the remaining 26%.
The capital stock is 8 times the equilibrium production level. These results are compatible
with the micro foundations of macroeconomic issues.

Before examining the dynamics of the model, we must introduce the occurrence of
global warming and the effects of climate change into the model. The simplest way is to
put the adjusted value of the total factor’s productivity (4;) in the production function (see:
Leduc et al., 2016). So, we introduce a moderate climate change and a severe one to the

core model.

4. Conclusion

Severe and moderate climate changes cause changes in the whole system. As soon as
moderate climate change occurs, the total factors productivity will decrease. It is clear that
extreme weather events such as floods and storms damage infrastructures and there will be
no incentive for new investment or even reconstruction which cause a sharp decrease in
capital stock. The fore total production in the economy decreases at the beginning and does
not return to its original level even after 40 periods. Climate change also damages the

energy infrastructure and destroys the opportunity to invest in modern and clean energy. In
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response to these conditions, if the central bank acts with complete discretion, the next

events cannot be predicted, and it is not the subject of this research. But if the central bank
adheres to stabilization of growth and inflation, it will consider an expansionary monetary
policy to compensate the negative production gap. Conducting an expansionary monetary
policy to get out of the recession caused by the climate change will reduce the negative
production gap, but it will cause inflation.

The form of dynamics, in the case of severe climate change, is similar to the case of
moderate one in the other variables, except in the price and energy consumption variables.
In this case, the climate changes are severe enough that the authorities, entrepreneurs or
other related sections have the motivation to switch to clean energy. Therefore, the
reduction in energy consumption is compensated by the use of new and cheap energies. In
this case, the central bank implements a more aggressive monetary policy.

The comparison of these results shows that the effectiveness of monetary policy in
reducing inflation is higher in the case of severe climate change. According to the results
of this paper, controlling recession and inflation after the climate crises are added to the
benefits of the rule based monetary policy. As a result, the design and conduction of the
rule based monetary policy by the central bank is emphasized. Also, it is recommended that
the government must have a climate policy in the face of climate change. Especially in the
case of moderate climate events, this importance is twofold because the negative effects of
climate change on macroeconomic variables are less in the case of severe climate events.
In other words, “creative destruction” occurs in the case of severe climate change and “no-

recovery” occurs in the case of moderate climate change.
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Fig. 2: Simultaneous dynamics of moderate and severe climate changes (Source: Research

Findings)
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Abstract

The agriculture sector, as a key sector in the national economy, plays an important role in
food security and economic development. Iran has a special position in the production of
agricultural products with its climatic diversity and unique features, but due to dry and semi-
arid weather conditions and scattered rainfall, it faces the problem of water scarcity. This
issue has caused the inconsistency between water scarcity and agricultural competitiveness.
The main purpose of the present research is to answer the question whether the shadow
price of water is effective on the competitiveness of the agricultural sector. For this purpose
and in the first stage, using the production function approach, the shadow price of selected
Iranian agricultural products (including wheat, rice, potato and corn in selected provinces)
was estimated during the period of 2001-2018 (based on the latest available data) and then
in the next step, the research question was answered with the approach of system dynamics.
The results of the simulation and sensitivity analysis of the model show that by applying
the shadow price and increasing the price of water, the demand for water consumption in
the agricultural sector is reduced, and with the negative effect on the product performance,
the competitiveness of the selected agricultural products is reduced. Based on this and
considering the strategic importance of the agricultural sector, water pricing should be done
with special sensitivity, but technological and soft measures to save and increase water
productivity in the agricultural sector and to improve the optimal cultivation pattern as well
as the foreign trade pattern are essential.
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1. Introduction

Iran's water resource is limited and almost scarce, and in this situation, with the
increase in population and economic development, meeting the water needs of
different sectors faces many limitations. Therefore, water demand management
and the implementation of policies that increase the motivation of consumers to
save and prevent wasting the amount of consumption of this valuable input is very
effective and important. One of the main reasons for the low efficiency of water in
the agricultural sector, as well as its lack of efficiency in this sector, is the lack of
clarity about the accurate price of water and its low relative price. The low
efficiency of irrigation water requires investment in water-saving technology.
However, due to this fact, the motivation to invest in alternative water irrigation
technology in order to prevent water wastage is low. One of the best policies and
methods to preserve water resources is the policy of accurate pricing of water in
different sectors so that an optimal pattern in water consumption can be
employed.

The main purpose of the present article is to investigate the effect of shadow
price of water on the competitiveness of selected products of Iran's agricultural
sector during the period of 2011-2018. In this research, production approach is
used to estimate the competitiveness of selected agricultural products, and system
dynamics is employed to simulate and make policy scenarios.

2. Materials and Methods

Considering the dilemma of water price and agriculture products competitiveness,
in this study, in the first stage, using the production approach, the shadow price of
selected agricultural products of Iran (including the main crops, wheat, rice,
potatoes and corn, in selected provinces) during the period of 2011-2018. The
shadow price of water can be a measure for optimal water consumption and
efficient allocation of water among different crops. In the next step, using the
system dynamics approach, the effect of shadow price on the competitiveness of
selected agricultural products is simulated and examined.

The system presented in this research consists of four subsystems: economic,
social, food sustainability, environment. In the economic subsystem, agricultural
producers achieve profitability while using the required inputs in the process of
producing and selling products. The social subsystem includes the population,
consumers, labor force working in the agricultural sector, and population
movement and migration. In the subsystem of food sustainability, the supply of
required food, production efficiency, the area under cultivation and crop losses are
among the key variables. In this subsystem, with the increase of cultivated area
and crop yield, total food production increases. At the same time, product
performance depends on production inputs, especially water. As the price of water
increases, the demand for it decreases and as a result, it causes a decrease in the
performance. Of course, water productivity increases with the increase of
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cultivated area with a modern irrigation system, which increases production
performance and reduces irrigation water consumption. The environmental
subsystem also includes provincial water resources, available water in the
agricultural sector, agricultural water demand, water consumption efficiency and
the effect of water pricing on the reduction of agricultural sector consumption.

3. Data

The raw data and basic information in this research were obtained from the
Ministry of Agriculture Jihad, the Islamic Republic of Iran Customs
Administration (IRICA), Statistical Center of Iran (SCI), Ministry of Energy, and
National Organization for Civil Registration (Iran). Based on basic data,
competitiveness calculations and measurement of other variables of dynamic
subsystems have been done.

4. Discussion

According to the results, it was found that in most years the economic value of
water is higher than the water-price paid by farmers. The results of the simulation
and sensitivity analysis of the model show that with the increase in water prices,
the demand for water consumption in the agricultural sector has decreased, and as
a result, with a negative effect on product performance, it causes a further
decrease in the competitiveness of selected agricultural products. Therefore, due
to the importance of the agricultural sector in food security and job creation, water
pricing should be done with special sensitivity, and in order to save and increase
water productivity in the agricultural sector, new irrigation technologies should be
used.

The results of the present research show that wheat receives the least impact
from the increase in the price of water input. The low consumption of irrigation
water and the increase in water productivity by implementing the policy of
equipping irrigation systems in the area under crop cultivation will cause the
economic pricing of water, the competitiveness and production of the product to
have little changes compared to the base situation. Rice, as the main variety in the
household consumption basket, plays a high role in food security and providing
calories to consumers. Due to its high water requirement, it is not possible to
increase the price of water input for this product. Potato is also one of the basic
and widely consumed commodities in the food supply of the country. Considering
its role in food security, export of agricultural goods and job creation, it is felt
necessary to pay attention to supporting its production. Corn is one of the
important grains providing poultry feed. Considering that a large part of the
country's needs for poultry feed is imported, its domestic production is important
in order to maintain the food security. Therefore, the increase in the price of water
by affecting the performance and profitability of the product will bring a further
decrease in the area under cultivation and production.
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5. Conclusion

According to the results, increasing the price of water alone cannot be a suitable
solution to improve water efficiency and prevent the wastage of this vital
resource. If liberalization is to be done in the input market, it should also be done
in the product market, which has social and food security consequences. Of
course, the price of water in the agriculture sector is low, which is acceptable in
terms of support and food security, but in this case, there are other concerns such
as depleting and wasting underground water reserves. Improving water efficiency,
increasing the yield of water products, using green water, modern irrigation,
improving technology, high-yielding seeds, improving the level of mechanization,
modifying the foreign trade pattern can be solutions to solve this concern. Due to
the low price of water, there is little incentive for farmers to use these systems. In
this regard, the government's intervention and investment and promotion,
technical and educational support to the farmers is necessary.
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Graph. 2: Simulation of the empirical pathern of variables through system dynamics
(Refernce: Present study based on data from the Agriculture Jihad Statistics and
Information System).
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Graph. 3: Stock-flow diagram for the effect of water pricing on the competitiveness of

agricultural goods (Reference: Present study).
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Diag. 2: Wheat competitiveness
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Diag. 12: Area under maize cultivation
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Graph. 4: Statistical comparison of two data sets, data reproduced with Vensim software

(Reference: Present study).
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Tab. 1: Results of the behavioral reproduction test of the simulation model in selected
agricultural products
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Graph. 5: Statistical comparison of no cultivation, data reproduced with software (Vensim)

(Reference: Present study).
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Fig. 1: Dimensional consistency test of the selected model (Reference: Present study using

Vensim software).
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Fig. 2: Structure confirmation test of the current research model (Reference: Current
research with Vensim software).
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Graph. 6: The effect of water prices in the form of mixed policies in the first scenario on
wheat competitiveness (Reference: Present study using Vensim software).
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Graph. 7: The effect of water prices in the form of mixed policies in the first scenario on rice
competitiveness (Reference: Present study using Vensim software).
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Graph. 8: The effect of water prices in the form of mixed policies in the first scenario on
potato competitiveness (Reference: Present study using Vensim software).
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Graph. 9: The effect of water prices in the form of mixed policies in the first scenario on
maize competitiveness (Reference: Present study using Vensim software).
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Graph. 10: The effect of water prices in the form of mixed policies in the second scenario on
wheat competitiveness (Reference: Present study using Vensim software).
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Graph. 11: The effect of water prices in the form of mixed policies in the second scenario on
rice competitiveness (Reference: Present study using Vensim software).
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Graph. 12: The effect of water prices in the form of mixed policies in the second scenario on
potato competitiveness (Reference: Present study using Vensim software).
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Abstract

Exchange rate changes are one of the factors affecting inflation and expected inflation that
affect many economic variables in Iran. The phenomenon of exchange rate pass-through
explains the relationship between changes in the value of the national currency and foreign
trade relations of a country. Therefore, it is necessary to investigate the degree of exchange
rate pass-through to the expected inflation in order to implement anti-inflationary economic
policies. The aim of this paper is to investigate the asymmetry of exchange rate pass-
through to the expected inflation in Iran using the NARDL approach based on time series
data during 1990-2020. The results show that the effect of positive exchange rate shocks
on expected inflation in the short and long term is negative and significant but negative
exchange rate shocks have a negative and insignificant effect. Also, the effect of foreign
exchange shocks on expected inflation is symmetric in the short term while the effect of
foreign exchange shocks on expected inflation is asymmetric in the long run. Therefore, the
central bank can implement its policies effectively by targeting inflation and focusing on
the inflation expectations channel.
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1. Introduction

The rate of changes in domestic prices as a result of exchange rate changes is called the
degree of exchange rate pass-through (Ezzati Shurgoli et al. 2020). The exchange rate and
its volatility, as one of the macroeconomic variables, have a significant impact on inflation
and other variables such as production, exports, imports, balance of payments, etc. (Elahi
et al., 2016). Moreover, the exchange rate shocks increase inflation expectations and
uncertainty about price stability (Bavardi, 2013). Therefore, investigating the relationship
between the exchange rate pass-thorough, inflation and expected inflation, and
understanding how exchange rate changes are passed through to inflation and expected
inflation is of particular importance. Although many studies have been done on the factors
affecting inflation and expected inflation in Iran, little attention has been paid to the
asymmetric effect of exchange rate shocks on the expected inflation. This paper attempts
to bridge this gap to show the effects of exchange rate pass-through to the expected

inflation.

2. Methodology

The method of transferring exchange rate changes to domestic prices is classified as direct
and indirect effects. In direct effect, the transfer of exchange rates to the import price is
carried out through the foreign sector of a country. And in indirect effect, the exchange rate
changes are related to the competitiveness of goods in international markets, and the
increase in exchange rates and the devaluation of the domestic currency causes the
domestic goods to become cheaper for foreign buyers and consequently increases exports
and aggregate demand, and despite the surplus demand in the domestic market, the level of
domestic prices increases. Exchange rate changes and fluctuations affect the economy and
inflation, leading to a balance of payments crisis. Therefore, due to the economic situation,
the issue of foreign exchange market pressure is taken into consideration because this index
examines changes in exchange rates, pressures and changes on the exchange rate and
considering the dependence of government budget on oil revenues. Therefore, the central
bank must manage the volume of its foreign exchange reserves (Shajari et al., 2006). The
present study tries to investigate the asymmetry of the degree of exchange rate pass-through
on the expected inflation in Iran using NARDL approach for the period 1990-2020. The
data on inflation, government budget, GDP, unemployment rate, exchange rate (USD),
money supply and oil prices has been obtained, in the form of annual time series, from
World Bank, Central Bank of Iran, Statistical Center of Iran. Also, the data for the expected

inflation rate was estimated by the state space model.
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3. Discussion

The results of short-term model estimation show that expected inflation with one lag,
inflation, government budget with one lag and unemployment rate all have a positive and
significant effect on inflation. The positive and significant coefficient of expected inflation
means the mechanism of intrinsic correction of inflation expectations from past judgments
as well as an aspect of inflation adaptive expectations. The positive shock of exchange rate
has a significant negative coefficient which is consistent with the findings of Mehrabi
Basharabadi et al. (2010) and Tavakoli et al. (2015). A positive exchange rate shock means
a negative impact on inflation. Negative foreign exchange shocks also have a negative but
insignificant coefficient. Afterwards, according to the results of Pesaran’s test statistic, the
null hypothesis is rejected and the long-term relationship is confirmed in the model. The
results of the expected inflation from long-term model estimation show that among the
positive coefficients of variables, the highest coefficient is related to unemployment rate
and then inflation and the highest negative and significant coefficient is related to positive
exchange rate shock. Inflation, government budget and unemployment rate all have a
positive and significant effect on expected inflation. The positive shock of exchange rate
has a significant negative coefficient, which indicates the decrease in inflation because
positive shocks of exchange rates have a negative effect on inflation, in other words, they
cause inflation to decrease which is consistent with the results of Tavakoli et al. (2015) and
Mehrabi Basharabadi et al. (2010). Negative foreign exchange shocks also have a negative
but insignificant coefficient. Liquidity also has a negative but insignificant coefficient. The
error correction coefficient of dependent variable with negative value of -0.94 is estimated.
A negative value of ECM (-1) indicates that the error correction pattern converges

exponentially towards the long-term equilibrium value.

4. Conclusion

Investigating the degree of exchange rate pass-through to expected inflation is necessary
for the implementation of anti-inflationary economic policies. The aim of this study was to
investigate the asymmetry of exchange rate crossing on expected inflation for Iran using
the NARDL approach based on time series data during 1990-2020. At first, ARDL method
was used to estimate the model and then NARDL method was used to introduce shocks
caused by positive and negative exchange rate shocks on expected inflation. . The results
of the study showed that the effect of positive exchange rate shocks on expected inflation
in the short and long term had a negative and significant effect but negative shocks had a

negative and insignificant effect. Also, the asymmetry effect of foreign exchange shocks
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on expected inflation was not confirmed in the short term while the asymmetry effect of

currency shocks on expected inflation was confirmed in the long run.

The issue of inflation is one of the main issues of the Iranian economy. If the goal of
the economic policymaker is to control and stabilize inflation, the exchange rate is also
controlled. In this case, preventing severe fluctuations, the basis for price stability is
provided. Therefore, the inflation targeting makes sense. The research recommendation is
that central bank need to independent of the government. Independence and transparency
lead to credible monetary policy. In other words, to reduce inflation, the issue of exchange
rate pass-through, which deals with changes in the value of the national currency and
foreign trade relations, should be paid a fundamental attention because transparency and
credibility of the central bank's policies to control inflation expectations are of great

importance.
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Tab. 3: Results of estimation of the short-run coefficients of the model
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Tab. 4: The results of the bounds test for the dependent variable using the NARDL method
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Tab. 6: The results of diagnostic and validation tests

0903 Gl Jloial jlaie o lof ylado 095l &
o9 Jloy b CASVEN EEYAY (p Syl 90l sillo s — Wsilowy 91 Jloys
Stappdgs pie Aol SVAYY IALZAR (S8 (bsp Ghgrt 090)]) (Siaed 355 2929 pae LM
byl g b3 4ol < YVAF CASYY Y byl g  Slopal pac ARCH
Jae ol aub - - CUSUM 5051

{oipg3 loasl :p)

Ol )T 0495 32 51 €5 S Sond 1392 (1) el gl Wy (o903 5 Y g
Tab. 7: The results of Wald test for the asymmetry of exchange rate shocks on Iran's expected
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