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INTRODUCTION

Air pollution has become the main environmental problem in Iran’s largest
metropolis. According to the Tehran Environmental Protection Agency studies,
70% of deaths in Tehran are due to respiratory and heart problems, which are
directly or indirectly related to air pollution in this city. Transportation system
includes light vehicles, diesel vehicles, and motorcycles are the leading causes of
pollution in Tehran. In Tehran, the share of mobile sources (vehicles) of the total
emitted gas pollutants equals 82.9%. Since Tehran’s primary sources of emissions
are mobile, emission control of these sources is an efficient solution to improve
Tehran’s air quality. To control the gas pollutants emitted by light vehicles, which
have the largest share of emissions, the use of catalytic converters is one of the
most practical solutions. Catalytic converters have been used since the 1970s
to reduce air pollution. In Iran, using this part is mandated by the Environment
Organization, and all domestically made cars from the second half of 2002 must
be equipped with that. This part uses catalytic materials to convert harmful
compounds from the car engine into ineffective or less dangerous compounds.
Therefore, this research investigates the justifiability of catalytic converter
replacement in Tehran from the economic point of view and in the form of social
cost-benefit analysis.

MATERIALS AND METHODS

In this study, the costs include replacing the catalyst part and its installation.
The revenues include indirect revenues from the monetary benefits of reducing
emissions due to this measure and valuing the reduction of air pollution in
Tehran, and estimating the willingness to pay. To assess the financial benefits
of emission reduction, previous independent studies in this field have been
used. For evaluating clean air, the conditional valuation method (CVM) and
the logit model have been used. To estimate this valuation, the willingness to
pay for citizens living in Tehran, districts 6 and 22, respectively, is considered a
sample of areas with high and medium pollution levels. 411 questionnaires were
completed through simple random sampling. Among these residents, almost half
of them (207 people) were from districts 6, and the other half (204 people) were
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from districts 22. Through the pretest results, the average
willingness to pay was estimated at 500,000 Rials, and based
on this amount, the upper limit was set at 1,000,000 Rials,
and the lower limit was set at 250,000 Rials.

FINDINGS

The results show the total cost of catalysts replacement
for light vehicles is equal to 49834 billion rials. 293894
tons of CO pollutants and 20569 tons of NOx pollutants
can be prevented by the timely replacement of the
catalyst part. The emission cost of these pollutants for
CO and NOx gas is equal to 24962 and 79878 thousand
Rials, respectively. Therefore, the monetary benefit
of reducing CO and NOx pollutants emissions due to
regular replacement of catalytic components in 2020
will be equal to 7336 and 1643 billion rials, respectively.
According to the logistic model, the expected willingness
to pay for Tehran households equals 912 thousand Rials,
so the annual economic value of reducing air pollution in
Tehran per household equals 31834 billion Rials. Finally,
the net present value in the proposed scenario No. 1 is
84521 billion Rials, in the proposed scenario No. 2, 99067

billion Rials, and in the proposed scenario No. 3, 113612
billion Rials. The internal rate of return for scenarios 1,
2, and 3 is 68%, 82%, and 99%, respectively. The benefit-
to-cost ratios for Scenarios 1, 2, and 3 are 1.32, 1.39, and
1.48, respectively. These estimates show the economic
justifiability of the scenarios.

CONCLUSIONS

Currently, there are different methods to reduce air
pollution. One of the most accessible and practical methods
is to replace defective catalysts in light vehicles. The method
of technical inspection in Iran is not strict at all since the
exemption period is long, and the catalyst part’s accuracy
or even its presence is not monitored. The high cost of this
part also makes car owners reluctant to replace this vital
part voluntarily. Government can put financial support and
invest in the implementation of replacing this part which is
both practical and economical. The government can collect
funds through city tolls and, as a result, counteract the
hidden costs of pollution by reducing pollution emissions,
such as office and school closures, which occur due to the
over-emission of air pollutants.
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