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Environmental protection, as one of the Millennium development goals, requires
the intervention of policymakers and the implementation of environmental
policies to limit the emission of greenhouse gases. This research investigates the
consequences of implementing environmental policies on economic variables
(including consumption, production, and investment) in Iran's economy from
1978 to 2017. For this purpose, the Dynamic Stochastic General Equilibrium
(DSGE) method was used to analyze a closed economy model with the approach
of real business cycles. The source of fluctuations in the economy is the
momentum of the total productivity of production factors and the momentum of
energy prices. Also, the capital is not fully used in the production process. The
simulation results show: 1. During the positive momentum of productivity, the
emission cap policy has the best performance in reducing the fluctuations of
economic variables and greenhouse gas emissions. 2. During the positive
momentum of energy prices, the emission cap policy and the emission intensity
target policy show the best performance regarding the level and fluctuation of
economic variables and pollution emissions.
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Introduction

Environmental protection, as one of the millennium development goals, requires intervention from policymakers
and the implementation of environmental policies to limit the emission of greenhouse gases. Since
environmental policies can have counterproductive effects, they must be designed correctly to be effective.
Given that the environment is a public good and greenhouse gas emissions from production have negative
consequences, the best way to reduce carbon emissions is to internalize these consequences using appropriate
environmental policies in a way that achieves both the goals of economic growth and welfare and preventing
environmental degradation, simultaneously and optimally. This study examines the effects of exogenous
impulses (total factor productivity and energy prices) on Iran's business cycle under different environmental
policies (carbon tax, emissions cap, and emission intensity target) from 1978 to 2017. The real business cycle
approach is usually used when the purpose of the research is not to examine monetary and fiscal policies and
price trends but rather when the researcher seeks to examine specific conditions in the economic environment.
For example, this method is common in energy and environmental economics.

In this paper, based on Finn (1991), Kim and Longani (1992), and Fischer and Springborn (2011), in addition to
the impulse of productivity of the total production factors, another uncertainty under the title of energy price
impulse was considered. Also, the effects of impulses were spread to the whole economy through the capital
utilization rate (which is one of the model's endogenous variables). Norouzi (2011) and Hafezi et al. (2021)
indicate that in Iran's economy, not all capital stock was used in production, and the capital utilization rate varies
over time. Therefore, this study attempts to answer the questions of the effects of productivity and energy price
impulses on Iran's business cycle under different environmental policies, including basic policy, carbon tax,
carbon emission ceiling, and emission intensity target.

Methodology

The present study used the Dynamic Stochastic General Equilibrium (DSGE) model based on real business
cycles. The source of fluctuations in the economy is the momentum of the total productivity of production
factors and energy prices. Also, the capital is not fully used in the production process. The equilibrium was
obtained by solving the optimization equations of economic agents. However, by the occurrence of random
impulses, the study variables deviated from the steady state and, over time, with the disappearance of the effect
of the impulses, were returned to the initial equilibrium

Results and discussion

The simulation results in Dynare - MATLAB shows that due to the positive impulse of productivity, the baseline
policy, carbon tax, and emission intensity target have similar effects on the level and volatility of economic
variables, including consumption, production, and investment. While the emissions cap policy significantly
limits the changes in the level of variables and their volatility by increasing the carbon price. These results are
consistent with the results of previous studies. By the positive impulse of energy prices, the emissions cap policy
and the emission intensity target policy show the best performance regarding the level and fluctuation of
economic variables and pollution emissions.

In fact, with the occurrence of a positive impulse in total factor productivity on the supply side of the economy,
production and demand for factors of production (i.e., labor, intensity of capital stock utilization, and amount of
energy consumption) and depreciation rate increase. As a result, payments to factors of production will also
increase. On the demand side of the economy, income, consumption, and investment will also increase.
Meanwhile, implementing a carbon tax policy only increases the cost of production and leads to a decrease in
production, consumption, and investment compared to the baseline. Conducting an emission intensity target
policy also has a similar result to a carbon tax because, at the same time, as energy consumption increases,
production also increases. As a result, the demand for emission permits does not change much. But, with the
imposition of an emissions cap, the price of carbon rises due to the increased demand for emission permits,
leaving energy consumption and other economic variables unchanged.

In addition, with the occurrence of a positive energy price shock, the implementation of the emissions cap policy
and the emission intensity target (due to the reduction of carbon price resulting from the reduction of demand for
emission permits) limits the fluctuations of economic variables. Therefore, the type of policy instrument used
can be challenging for policymakers. For example, using an instrument such as a carbon tax in the event of a
positive energy price impulse can have significant counterproductive effects in the long run, in addition to
reducing pollution emissions. In contrast, an emissions cap policy is a tool that acts as a buffer against energy
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price impulse, thereby enabling the achievement of the emissions target set by the regulator while limiting the
negative impact on the economic variables. In effect, creating a market for pollution permits (emissions cap
policy) or an intensity target for emissions (emission limit per unit of production) causes the price of pollution to
be adjusted in line with the price of energy. In other words, if the number of emission permits is well-
determined, the price emerging in the pollution permit market can compensate for changes in energy prices and

send an appropriate price signal to firms that take into account both the final energy price and the final cost of
pollution.
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