
Accepted Manuscript

Traffic and emissions impact of the combination scenarios of air pollution charging fee
and subsidy

Shuwei Jia, Guangle Yan, Aizhong Shen

PII: S0959-6526(18)31767-0

DOI: 10.1016/j.jclepro.2018.06.117

Reference: JCLP 13263

To appear in: Journal of Cleaner Production

Received Date: 31 August 2017

Revised Date: 11 June 2018

Accepted Date: 11 June 2018

Please cite this article as: Jia S, Yan G, Shen A, Traffic and emissions impact of the combination
scenarios of air pollution charging fee and subsidy, Journal of Cleaner Production (2018), doi: 10.1016/
j.jclepro.2018.06.117.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jclepro.2018.06.117


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Traffic and emissions impact of the combination scenarios of air pollution
charging fee and subsidy

Shuwei Jiaa,∗, Guangle Yanb, Aizhong Shenb

aCollege of Information and Management Science, Henan Agricultural University, Zhengzhou 450002, China

bBusiness School, University of Shanghai for Science and Technology, Shanghai 200093, China

Corresponding author. Email: shuweijia999666@163.com (S. Jia)

Abstract

The growth of motor vehicle usage has not only increased traffic congestion in urban areas, but also air

pollution in cities due to vehicle exhaust emissions. To solve these problems, from an environmental impact

perspective, a charging and subsidy mechanism was first introduced. Then to establish the vehicle pollutants

emissions reduction management model, a system dynamics method was used. By using the grey system theory

and regression analysis method to determine the main parameters and equations, carbon monoxide (CO), hydro-

carbons (HC), nitrogen oxides (NOx), and particulate matter (PM) were chosen as the major pollutant factors.

To verify the validity of the model, the degree of grey incidence, mean square error ratio, and little probability

of error were used. Through policy simulation, the dynamic changes of the key pollutant factors, including the

amount of vehicle trips and supply level of public traffic (SLPT), were explored to determine the appropriate

range of charging and subsidies offered. It was found that the single policy schemes have limitations. By in-

tegrating the subsidy and charge schemes, the advantages of these two policies are leveraged which not only

reduces the emission of vehicle pollutants and alleviate traffic congestion, but also significantly improved the

SLPT.
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1 Introduction

The key pollutants from vehicular exhaust such as carbon monoxide (CO), hydrocarbons (HC), nitrogen oxides

(NOx), and particulate matter (PM) have been reported to be very high in urban corridors (Lipfert and Wyzga,

2008). In Europe, the contribution of vehicle emissions to NOx and CO levels amounted to 40% and 26% in

2011, respectively (EEA, 2013). Traffic-related emissions have become one of the major sources of air pollution,

especially in Chinese cities such as Beijing, Guangzhou, and Shanghai (Cen et al., 2016; Cui et al., 2015; Wang

et al., 2014; Yang et al., 2011). Therefore, the urban traffic problem, which encompasses exhaust emissions,

congestion, and level of safety, has become more serious. Due to their large adverse impact to the environment and
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