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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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