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This analysis investigates the impact of pollution on human capital stocks 
in Chinese cities. Using panel data, from multiple data sources, on 283 
prefecture-level Chinese cities for the years 2004-2013, we conduct an 
econometric analysis on the effects of pollution on human capital stocks. 
Our findings show evidence that pollution has negative effects on the 
human capital stocks of these cities. These negative effects are mostly 
found in terms of average wages and the number of college graduates in 
cities that are more heavily polluted. We find that a 1000-ton increase in 
SO2 emissions predicts a decrease in college graduates by about 7, while a 
1000-ton increase in SO2 emissions predicts a decrease in annual average 
wages by 4 Yuan. 
 

Abstract	 Framework	 Results	 Results	(cont’d)	

Conclusion	
Our estimated results, from all of our data sources, show that there are 
negative effects of air pollution on some of our human capital variables. 
Specifically, we find that there are significant effects of air pollution on 
annual average wages and the number of college graduates. Our results 
using junior secondary, primary and pre-school enrollment numbers as our 
dependent variables found few significant results. Overall, however, our 
results do appear to provide evidence that worse air pollution in Chinese 
cities can lead to lower human capital stocks. We find that a 1000-ton 
increase in SO2 emissions predicts a decrease in college graduates by about 
7, while a 1000-ton increase in SO2 emissions predicts a decrease in annual 
average wages by 4 Yuan. 
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•  9.9% annual average growth rate (GDP) 
•  Largest polluter in the world 
•  Costs of air pollution estimated to be 6.5% of GDP 
•  Estimated total returns to human capital in China is between 

30% and 40% 
•  Industrial/Agricultural sectors very energy inefficient 
•  Transportation pollutants increasing 
China 2030 (2012): World Bank 6 strategies to improve 
Chinese economy: 

–  Further market-oriented reforms  
–  Increase innovation 
–  Incentivize “green” development 
–  Expand social security 
–  Reform financial system 
–  Strengthen international trade opportunities 
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Our basic economic model is as follows: 
 
 
And our basic econometric model is: 
 
 

	*	p	<.05;	**	p	<	.01;	***	p	<	.001	
“Popula/on”	is	measured	by	1,000	persons,	GDP	per	capita	is	measured	in	Yuan,	“F	Traffic”	refers	to	Freight	traffic,	measured	in	tons,	and	“P	Traffic”	refers	to	passenger	traffic,	
measured	by	10,000	persons.	

The Effects of SO2 Emissions on Number of College Graduates 

The Effects of SO2 Emissions on Junior Secondary New Enrollment 

	*	p	<.05;	**	p	<	.01;	***	p	<	.001	
“Popula/on”	is	measured	by	1,000	persons,	GDP	per	capita	is	measured	in	Yuan,	“F	Traffic”	refers	to	Freight	traffic,	measured	in	tons,	and	“P	Traffic”	refers	to	passenger	traffic,	
measured	by	10,000	persons.	

The Effects of SO2 Emissions on Primary School New Enrollment 

	*	p	<.05;	**	p	<	.01;	***	p	<	.001	
“Popula/on”	is	measured	by	1,000	persons,	GDP	per	capita	is	measured	in	Yuan,	“F	Traffic”	refers	to	Freight	traffic,	measured	in	tons,	and	“P	Traffic”	refers	to	passenger	traffic,	
measured	by	10,000	persons.	

The Effects of SO2 Emissions on Pre-School Enrollment 

	*	p	<.05;	**	p	<	.01;	***	p	<	.001	
“Popula/on”	is	measured	by	1,000	persons,	GDP	per	capita	is	measured	in	Yuan,	“F	Traffic”	refers	to	Freight	traffic,	measured	in	tons,	and	“P	Traffic”	refers	to	passenger	traffic,	
measured	by	10,000	persons.	

The Effects of SO2 Emissions on Average Wage 

	*	p	<.05;	**	p	<	.01;	***	p	<	.001	
“Popula/on”	is	measured	by	1,000	persons,	GDP	per	capita	is	measured	in	Yuan,	“F	Traffic”	refers	to	Freight	traffic,	measured	in	tons,	and	“P	Traffic”	refers	to	passenger	traffic,	
measured	by	10,000	persons.	

Data		
In order to conduct our analysis, we have to compile data on variables that 
measure human capital stocks as well as variables that measure emissions 
of pollution in Chinese cities. Furthermore, we need to collect data on 
variables, such as socio-economic factors and weather, which also affect 
human capital. 
For this analysis we use data in the “China Statistical Yearbooks” from 
2003-2013 for 31 cities, the “China City Statistical Yearbooks” from 
2004-2013 for 283 cities and the “China Data Center,” a database that 
compiles data from multiple different sources, mostly from similar 
statistical yearbooks, from 1995-2013 for 274 cities. The weather data are 
taken from the National Oceanic and Atmospheric Association (NOAA) 
database. 
 

The Effects of Visibility on Average Wage 

	*	p	<.05;	**	p	<	.01;	***	p	<	.001	
“Popula/on”	is	measured	by	1,000	persons,	GDP	per	capita	is	measured	in	Yuan,	“F	Traffic”	refers	to	Freight	traffic,	measured	in	tons,	
and	“P	Traffic”	refers	to	passenger	traffic,	measured	by	10,000	persons,	“Temperature”	refers	to	average	annual	temperature,	
measured	in	degrees	and	“Precipita/on”	refers	to	total	amount	of	annual	precipita/on,	measured	in	inches.	


