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Abstract 

Most populous cities in the world are currently facing the air pollution problem, and 

Iran is no exception. Since one of the most important sources of air pollution is 

mobile sources, this paper tries to estimate the health effects and economic costs of 

PM2.5 concentration emitted by transportation in the urban network of Isfahan during 

2018-2019. In this regard, for more detail, we estimate the concentration of pollution 

caused by vehicles by using the results of the Generalized Additive Model (GAM). 

We also calculate the spatial distribution of pollution in Isfahan using ArcGIS.  

Then, the health impacts of air pollution caused by motor vehicles are assessed using 

the AirQ+. Damages and economic costs of these health impacts are finally estimated 

by value of a statistical life and mortality rate approach. The results indicate that the 

mean concentrations for 2018 is 31.03 µg/m3. Using the results of Generalized 

Additive Model based on the shares obtained for traffic in the five areas studied in 

Isfahan, the concentration of PM2.5 pollution caused by urban traffic is 4.94 µg/m3. 

In general, 607 (95%Coeffecient Interval: 404-789) premature deaths in adults in 

2018 can be attributed to PM2.5 pollution in Isfahan, among which 150 premature 

deaths are because of PM2.5 pollution caused by motor vehicles . Using the value of 

a statistical life approach, the estimated total annual economic cost of traffic 

pollution in 2018 is USD 57.9 million and 304 billion IRR per year using 

compensation payment (mortality cost). 
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1. Introduction 

Most populous cities in the world are currently facing the air pollution problem, 

and Isfahan is no exception. Air pollution in many megacities of Iran has reached 

a dangerous level so that the PM2.5 concentration in metropolises is three times 

the national standard and most of this contamination originates from cars and 

industry (Arfaeinia, Kermani, Aghaei, Bahrami Asl, & Karimzadeh, 2014; Heger 

& Sarraf, 2018). Isfahan is the second most polluted city in Iran and its pollution 

is a leading cause of many diseases and deaths along with economic problems 

every year (EPO, 2020). Traffic parameter, as key factor that play a very 

important role in PM2.5 pollutant emitted should be included as an important 

variable in air pollution modeling (Karimi, Soffianian, Mirghaffari, & Soltani, 

2016; Zarabi, Mohammadi, & Abdollahi, 2010).  

Since one of the most important sources of air pollution is mobile sources, this 

paper tries to estimate the health effects and economic costs of PM2.5 

concentration emitted by the urban transportation network of Isfahan during 

2018-2019. So In this study, we focus on the health endpoints assessment caused 

by the emission of motor vehicles pollutants in Isfahan.  

 

2. Background 

Numerous studies have been conducted on the valuation of economic costs 

associated with transportation-related air pollution (Jakubiak-Lasocka, Lasocki, 

Siekmeier, & Chłopek, 2014; Requia, Higgins, Adams, Mohamed, & Koutrakis, 

2018). Tischer examined the time-space patterns of traffic-related air pollution for 

various pollutants in Brazil, and estimated the economic damage of traffic-related 

air pollution (Tischer, Fountas, Polette, & Rye, 2019). In another study, the PM10 

pollution due to road transport was calculated, and health effects and economic 

costs due to pollution in the transport sector were estimated by combining 

engineering approach and air quality models (Guo, Cheng, Chen, Zhou, & Wang, 

2010). In Iran, studies assessed valuation of environmental effects (Ghorani-

Azam, Riahi-Zanjani, & Balali-Mood, 2016), as well as the economic burden and 

health effects of air pollution (Abedi et al., 2020; Bayat et al., 2019; Brajer, Hall, 

& Rahmatian, 2012; Hadei et al., 2020; Karimzadegan, Rahmatian, Farhud, & 

Yunesian, 2008). However, all of them concentrated on air pollution from all 

sources. The present study is to our knowledge the first such attempt concerning 

Isfahan. 
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3. Methods 

Research method is explained in three steps: a. Definition of the study area b. 

Estimation of health effects of air pollution caused by motor vehicles c. 

Quantification of the economic costs of those effects. 

In this regard, for more detail, we estimate the concentration of pollution caused 

by motor vehicles by using the results of the Generalized Additive Model 

(GAM). This is a statistical model that are used to estimate the share of traffic 

from PM2.5 concentrations and to calculate road transport -related air pollution in 

Isfahan. For this purpose, Generalized Additive Models are used as a flexible 

statistical model that shows linear and nonlinear relationships between predictors 

and response variable using non-parametric smoothing functions. In this model, 

traffic volume, meteorological variables (such as relative humidity, wind speed 

and direction, temperature, precipitation) and also the spatial variable related to 

latitude and longitude of pollution monitoring stations were been used. We also 

calculate the spatial distribution of pollution in Isfahan using ArcGIS software.  

Then, the health impacts of air pollution caused by motor vehicles are assessed 

using the AirQ+ software. This can estimate long-term natural mortality due to 

all natural causes and other mortality due to Ischemic heart disease, chronic 

obstructive pulmonary disease, and Lung cancer. Damages and economic costs 

of these health impacts are finally estimated by value of a statistical life and 

mortality rate approach. Value of a statistical life (VSL) is a preferred method, 

calculated using the willingness to pay and means the willingness to pay of people 

in the community for the marginal reduction in mortality risk. In the 

compensation payment method (mortality rate), a fixed amount is set by the 

government on an annual basis to compensate for the costs of mortality. 

 

4. Results 

The results indicate that the mean concentrations for 2018 is 31.03 µg/m3. Using 

the results of Generalized Additive Model based on the shares obtained for traffic 

in the five areas studied in Isfahan, the concentration of PM2.5 pollution caused 

by urban traffic is 4.94 µg/m3. 

In general, 607 (95%Coeffecient Interval: 404-789) premature deaths in adults 

in 2018 can be attributed to PM2.5 pollution in Isfahan, among which 150 

premature deaths are because of PM2.5 pollution caused by motor vehicles, i.e. 
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about 25%. Out of a total of 150 deaths, the number of deaths caused by each 

factor is 51 (95%Coeffecient Interval: 30-107) cases of Ischemic heart disease 

(IHD), 3 (95% CI: 2-5) cases of Lung cancer (Rocha et al.), 8 (95% CI: 4-12) 

cases of chronic obstructive pulmonary disease (COPD). Thus PM2.5 caused by 

traffic in 2018 accounts for 1.76% of all adult mortality. 

Using the value of a statistical life approach, the estimated total annual 

economic cost of traffic pollution in 2018 is USD 57.9 million and 304 billion 

IRR per year using compensation payment (mortality cost). 

 

5. Discussion and Conclusions 

Among air pollutants, PM2.5 pollution has been selected as an indicator because 

according to assessments, its impacts on health are much higher than other 

pollutants (McCubbin & Delucchi, 1999; World Bank, 2016). Also, the average 

PM2.5 concentration in Isfahan has been much higher than the average allowed by 

the world health organization (more than 10 µg/m3) over the past several years. 

Health effect valuation is an important part of assessing the social costs of air 

pollution because by implementing cost-benefit analysis, a criterion can be 

achieved to prioritize pollution control measures and policies can be adapted in 

accordance with these priorities. 

Although the life of individuals cannot be fully valued, the government needs 

to prioritize measures to prevent these losses, including: improving fuel quality, 

smoothing the way for the production of vehicles with clean fuel technology, 

updating emission standards for vehicles, retiring high-emitting and high-

consumption vehicles, Implement regular technical inspection programs for in-

use vehicles, etc. 
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