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OPPOTUNITY COST OF ENVIRONMENTAL REGULATION 

EMPIRICAL ANALYSIS FOR VOC EMISSION OF SEVEN INDUSTRIES IN JAPAN  

 
Nagisa ISHINABE, Shunsuke MANAGI 

 
There are many research articles focusing on the greenhouse gas reduction to prevent climate change. However, 

most of them use country data or industrial data but not firm data. Meanwhile, decision making is implemented by firm 
which has important role for economic development and pollution reduction but not industrial sector and countries. 
Based on this background, we focus on the productive inefficiency considering greenhouse gas using 47 chemical 
manufacturing firm data in Japan, U.S. and Europe. Our main objective is to clarify the main factor make productive 
inefficiency differences focusing on the firm scale and nationality. From the results, we found that productive 
inefficiency considering greenhouse gas is different by nationality. This result implies we need to consider the 
characteristics of firm nationality to set appropriate environmental policy to improve productive inefficiency which 
represent simultaneous achievement of economic development and pollution reduction. 
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