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The Effects of Transportation Infrastructure on Air Quality:

Evidence from Empirical Analysis in China
SUN Chuanwang LUO Yuan and YAO Xin

( China Center for Energy Economics Research School of Economics Xiamen University)

Summary: The process of urbanization in China continues to accelerate and the explosion in the urban population has led
to “urban illnesses” such as traffic congestion and air pollution. Accelerated urbanization leads to an increased demand for
transportation due to logistics and commuting while the construction of municipal transportation infrastructure cannot keep
up with the increased number of motor vehicles. This growing disparity results in increased road traffic leading to lengthy
travel times and traffic jams. As most vehicles are petrol-driven at present idling cars continue to burn gasoline; thus the
emissions of harmful substances will be 2 to 3 times greater due to idling. Traffic congestion thus aggravates air pollution.
Therefore taking measures to keep the roads clear may be an effective way to improve urban air quality.

Traffic congestion can be managed by compulsory policies from the demand side such as traffic restrictions odd/even
license plate rules or purchase restriction which reduce trip frequency or slow down the increase in number of vehicles.
However several studies have indicated that this approach may not be the best choice at this stage. In this case it is
necessary to improve municipal transportation infrastructure from the supply side to make roads less congested improve
the support capacity of the road network system and reduce air pollution caused by traffic congestion.

In this context this paper studies the relationship and reaction mechanism between residents’ utility traffic
infrastructure and air pollution. We introduce air pollution and traffic smoothness into residents’ utility function and derive
a theoretical model to explain how traffic infrastructure affects urban air quality on the basis of utility maximization. We can
thus obtain the empirical equations. Investment in urban roads is selected as a proxy variable for transportation
infrastructure. Thus the impact mechanism of transportation infrastructure on air pollution can be found through empirical
research and thus we can determine whether the enhancement of transportation infrastructure improves urban air quality.
The key difficulty for this research lies in the complex relationship between urban traffic infrastructure and air pollution as
the endogeneity problems caused by reverse causality and possible missing variables cannot be easily resolved. To solve this
issue an innovative city slope index constructed based on topographic features is proposed as an instrument variable. The
data for this index come from a cloud platform for monitoring geographical conditions.

The empirical results show that increased investment in transportation infrastructure contributes to improved urban air
quality and the effect becomes more pronounced after endogeneity bias is removed with using the instrument variable. If
the growth rate of urban road investment remains consistent with that of the number of urban vehicles it will have a
marginal effect on the control of air pollution. Using road area instead of investment in roads as an indicator to measure the
level of transportation infrastructure can significantly improve the positive effects of on urban air quality. Our research also
suggests that as the process of urbanization continues air pollution problems are more likely to occur in large and medium—
sized cities. This paper provides empirical evidence and a new justification for policies supporting urban transportation
infrastructure construction and environmental governance. The economy is changing from high-speed growth to high-quality
development in today’ s China. For this reason it is important from the supply side perspective to increase investment in
urban transportation infrastructure to solve the serious problem of air pollution.
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