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Abstract

Pollution and climate change affect countries' economies, especially by
reducing total productivity factors. For this reason, the green tax, as the most
direct and transparent climate control policy, has attracted the attention of
economic policymakers. On the other hand, today, the role of climate change
in the success of central banks in implementing monetary policy is also
focused on. As a result, the question is raised of whether the effectiveness of
the monetary policy in controlling inflation and the production gap increases
with the presence of green tax. To answer this question, the E-DSGE model
was designed to take into account macroeconomic and climate policy
considerations at the same time. The results showed that monetary policy
reduces the production gap caused by the climate crisis and controls the
resulting inflation. The duration of the implementation of monetary policy
does not differ in the presence or absence of the green tax. However, in
terms of quantity, in the case where there is a green tax, the monetary policy
is more efficient. However, if the green tax rate is large enough, monetary
policy is more efficient in terms of time and quantity..
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Introduction

There is a widespread belief that pollution and climate change have a
negative impact on countries' economies. For this reason, climate change
policies to reduce greenhouse gas concentrations (especially carbon dioxide)
have received the attention of policymakers. Green taxation is considered the
most direct and transparent approach for determining the price of greenhouse
gas emissions. However, imposing taxes is not without costs and can cause
significant changes in production and inflation. Hence, this study's question
is whether monetary policy's effectiveness in controlling inflation and the
output gap in Iran increases when green taxation is in place. Since climate
change is long-term, it is expected that green taxation policy, by slowing
down the long-term trend of climate change, can help the central bank
control inflation through monetary policy. However, in the short term, it will
put additional pressure on the general level of prices. As a result, the
research hypotheses are: 1) the imposition of a green tax increases the
effectiveness of monetary policy in controlling inflation in Iran, and 2) the
imposition of a green tax increases the effectiveness of monetary policy in
controlling the output gap in Iran. Although separate studies have examined
"monetary policy" and "climate change policies" so far, our innovation is
that these two types of policies were simultaneously examined for Iran's
economy.

Methodology

We used an Environmental Dynamic Stochastic General Equilibrium (E-
DSGE) model, a New Keynesian DSGE model with imperfect competition
and nominal stickiness extended to include climate and monetary policy
sectors. It was designed for Iran's economy, and the periods it takes for the
central bank to control inflation and the output gap caused by climate change
are compared under two scenarios (with and without a green tax). The model
includes households, firms, government, and the central bank. According to
the formal approach of "indirect inference,” the criterion for selecting
parameters is the consistency of the model's results with the theoretical
foundations. After specifying the equations and selecting parameter values,
the nonlinear equations system was run in Dynare software. The results were
consistent with the micro-foundations of macroeconomic issues and
indicated the model's reliability for further investigations.
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Results and Discussion

Climate change introduces a shock to the entire system. In response to these
conditions, if the central bank acts discretionary, the subsequent events
cannot be predicted, and it is not the subject of the present study. However,
if the central bank adheres to stabilizing growth and inflation, it will consider
an expansionary monetary policy to compensate for the negative output gap.
Climate change without a green tax decreases the total factors' productivity
and return at a decreasing rate, resulting in a permanent reduction in
investment, a sharp reduction in capital stock, and an almost permanent
reduction in total production in the economy. In addition, a reduction in
working hours, a reduction in wages, and, as a result, a reduction in
consumption occur. In these circumstances, climate change is enough to
incentivize officials, entrepreneurs, or other stakeholders to switch to clean
energy. Thus, the reduction in energy consumption is compensated by the
use of new and relatively (not absolutely) cheap energy. The expansionary
monetary policy reduces interest rates, and savings are converted into
consumption for reconstruction. This partially neutralizes the inflationary
effects of the expansionary monetary policy. However, where there is also a
green tax, the shape of the dynamics caused by climate change is similar to
that of a system without a green tax. The range of dynamics of the interest
rate, money base growth, and inflation rate (related to monetary policy) is
almost the same as in the previous case. With or without a green tax, in any
case, a rule-based monetary policy reduces the output gap and controls the
inflation caused by the climate crisis. What is important is the length of time
that a rule-based monetary policy achieves its goals. In the case of a 10%
green tax or not, the duration of monetary policy implementation will not
differ. In terms of quantity, a more efficient monetary policy is required for a
green tax. According to these results, it seems that the research hypotheses
cannot be rejected. Also, it seems that the importance of a rule-based
monetary policy has been clarified once again. In other words, controlling
recession and inflation after climate crises is added to the benefits of a rule-
based monetary policy. As a result, it is recommended that the government
has a climate control policy (by green tax) in the face of climate change.
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