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Research Question

1. Did more stringent environmental regulation encourage innovation 
in export firms in China?

2. Did exporting destinations make a difference to export firms’ 
innovation performance?

3. Did the Law of Promoting Clean Production impact industries with 
different pollution intensities differently?
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Data Analysis: Pollution intensity of Chinese industries
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Data Analysis: Pollution intensity of Chinese industries

• Pollution emission (Liu, 2012): 

• Pollution scale (Liu, 2012):

• Normalized Eik and Sik: 

• Industry pollution intensity index: 
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Data Analysis: Pollution intensity of Chinese industries
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Data Analysis: 
Environmental regulatory stringency of Chinese industries
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Data Analysis: 
Environmental regulatory stringency of Chinese industries
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Data Analysis: Patents filed by Chinese export firms
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Data Analysis: Patents filed by Chinese export firms
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Data Analysis: Patents filed by Chinese export firms
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Empirical Strategy 

• Environmental regulatory stringency (ERS): Zhao (2008) and Brunnel 
and Levinson (2013)

• Environmental regulatory stringency and export firms’ innovation 
performance

• The impacts of China’s Law of Promoting Clean Production (2003): Liu 
et al. (2019) 
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Data Sources

• Patents data are from Abstracts of Chinese Patent Database years 
2000 to 2006.

• Data used to estimate abatement costs of waste water and gas are 
from China Environmental Yearbooks 2000 to 2006.

• 28 OECD countries and 16 non-OECD economies are considered as 
developed export destinations.

• Each firm’s yearly export value to all destination countries is 
estimated by matching the China Customs Import and Export Data, 
Chinese Patent Database Digest and China Industrial Firm Database 
from 2000 to 2006.
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Descriptive Statistics
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Results: 
Environmental regulatory stringency, export destination and 
patent 
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Results: 
DID regression
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Robustness Tests: replacing key variables
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Robustness Tests: parallel trend test
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Robustness Tests: expectation effect test
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Robustness Tests: DID test of different policies

20



博文明理·厚德济世www.zuel.edu.cn

Effects Identification

• The cost effect of the environmental regulatory stringency will inhibit 
the innovation of export firms;

• The competition effect will lead to innovation that could offset the 
compliance and abatement costs, and even create more profit.

• Intermediary effect models
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Conclusions

1. During the time period tested in our research, the impact of 
environmental regulation on the innovation performance of export 
firms is negative.

2. For firms that mainly exported to developed countries, 
environmental regulations showed a positive relationship with 
export firms’ innovation.

3. The implementation of the Law of Promoting Clean Production has 
weakened the innovation performance of export firms in high and 
moderate pollution-intensive industries.
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Policy Implications

1. As income increases in China, Chinese market will demand cleaner 
products and service. Therefore, more stringent environmental 
regulations will be appropriate. 

2. Well-designed environmental and trade policies, such as tax 
rebates, are necessary to stimulate innovation activities in high and 
moderate pollution-intensive firms. 

3. In order to encourage more productive innovation activities in 
firms, more effort is required to devoted to intellectual property 
protection in China.
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Thank you for listening!


