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Abstract

In the last few decades, the number of researches carried out in the field of choosing
the optimal environmental policy to combat climate change, which is one of the main
consequences of environmental pollution, is increasing. Therefore, achieving the goal
of reducing greenhouse gas emissions using policy measures has caused the concern of
transition to a low-carbon economy. The main goal in determining the optimal environmental
policy is to reduce carbon emissions with minimal fluctuation and economic instability.
This article investigates the role of capital utilization rate in evaluating the performance
of environmental policies, which has been widely ignored in the literature. In other words,
the focus of this research is on how the capital utilization rate affects the mechanism of
economic impulses (total factor productivity and energy price) and then, the choice of
optimal environmental policy. To evaluate this effect, three important characteristics are
considered in the Environmental Dynamic Stochastic General Equilibrium (E-DSGE)
model: 1. capital utilization rate as endogenous variable, 2. capital depreciation that vary
over the time and 3. Economic impulses. The result shows that the capital utilization rate
strengthens the impact mechanism of impulses on the economy. Also, it strengthens the
speed of return to equilibrium under different environmental policies. But when the firm
uses the entire capital stock, the economy is relatively less responsive to business cycles.
Assuming variable capital utilization rate, with the positive impulse of TFP and energy
price, the effectiveness of environmental policy in reducing energy consumption increases.
Keywords: Environmental Policy, TFP Impulse, Energy Price, DSGE, Capital Utilization
Rate.
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1. Introduction

Today fighting problems such as global warming and climate change, which are the main
consequences of environmental pollution, is one of the priorities of international
community. In order to reduce the emission of greenhouse gases, especially carbon dioxide
for a long time (Shakarin et al., 1401), a discussion about the relationship between
economic growth and environmental quality has been considered in scientific articles.
According to Kaya et al. (1997) and Waggoner and Ausubel (2000), four factors play a
major role in the amount of CO, emissions: population, GDP per capita, energy intensity

and carbon intensity.

Since the growth of production and population has a stronger effect on carbon emissions
than the growth of productivity, and the environment is a public good and pollution is a
negative consequence of production on the environment, it seems that the best way to
reduce carbon emissions is to internalize these consequences using environmental policies
(Stern and Stern, 2007; Uitto, 2016)). In such a way both goals of economic growth and
preventing environmental destruction are achieved simultaneously and optimally.
Therefore, determining the optimal environmental policy that reduces carbon emissions

without harming the stability of economy is a matter of discussion.

So, the main aim of the paper is to investigate the importance of capital utilization rate
(CUR) in the performance of environmental policies in the framework of real business
cycles. Then, the research question is how does the CUR affect the mechanism of impulses

to the economy under different environmental policies?

2. Materials and Methods

To answer the research question, the Environmental Dynamic Stochastic General
Equilibrium model of Fischer and Springborn (2011) was developed by considering 3
features: 1. Energy price shock in addition to TFP one, 2. endogenous variable of capital

utilization rate and 3. endogenous variable of capital depreciation rate.

In this paper, two types of exogenous shocks are considered: 1. The shock of the total
factor productivity and 2. the shock of the energy price. The model was simulated for 40
periods by Dynare-MATLAB software. Then the long-term average and standard deviation

of each variable for each environmental policy are presented.
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2. Discussion

According to the results, implementation of the environmental policy reduces average
amount of the economic variables (except the labor supply and capital utilization rate)

compared to the steady state.

It is possible to compare the results of the model for any environmental policy in two
cases: 1. Fixed CUR and CDR and 2. variable CUR and CDR. The response of the variables
under different types of environmental policy is different. With positive productivity shock,
in order to meet the demand, the company has to exploit the capital stock (production
capacity) more intensively. This will lead to an increase in the speed of capital depreciation.
With the implementation of the carbon emission cap policy, the price of carbon has
increased, and therefore the fluctuation of energy demand, consumption, production and
investment was reduced compare to the “carbon tax” and the “goal of carbon emission
intensity” policies.

With positive energy price shock, firm uses less capital in the production process.
Therefore, the CDR also decreases. The performance of the carbon tax policy is similar to
the situation of not applying the policy. However, with the implementation of the emission
cap and the goal of emission intensity policies, the demand for emission permits and the

price of carbon decreases and neutralizes the effect of increase in energy prices.

4. Conclusion

When the firm uses the entire capital stock, the model reacts relatively less to business
cycles caused by impulses. That is, the amount of deviation of the model variables from
the steady state decreases. That is true, because 1) the firm is not able to increase or decrease
the capital stock in response to the periods of economic growth or contraction, and 2) the
speed of return of the variables to the steady state is less than when the capital utilization

rate is considered variable.

with the occurrence of positive impulse of TFP, the production and demand for
production inputs increases. The increase in the demand for capital stock is reflected in the
increase of capital utilization rate and thus strengthens demand for energy. Therefore,
compared to the state of fixed capital utilization rate, energy consumption, production and
final product consumption increase more. The environmental policy, on the other hand,
also plays a more effective role in reducing energy consumption. The environmental policy
acts like an increase in the cost of energy and reduces the demand for energy consumption

and as a result production compared to the basic policy, so that the demand for production
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inputs and the intensity of capital use in production also decrease. By reducing energy
consumption again, it strengthens the effectiveness of environmental policy. With the
gradual disappearance of the TFP momentum, the further reduction of the capital utilization
rate compare to the depreciation rate increases the speed of variables for returning to the

static equilibrium. The same conclusion applies to the energy price impulse.
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Graph. 3: The response of model variables to the positive momentum of TFP in the basic model
considering constant and variable u (Source: Research Findings)
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