
Accepted Manuscript

A novel decomposition analysis of green patent applications for the evaluation of R&D
efforts to reduce CO2 emissions from fossil fuel energy consumption

Joon Hyung Cho, So Young Sohn

PII: S0959-6526(18)31390-8

DOI: 10.1016/j.jclepro.2018.05.060

Reference: JCLP 12917

To appear in: Journal of Cleaner Production

Received Date: 4 January 2018

Revised Date: 1 May 2018

Accepted Date: 7 May 2018

Please cite this article as: Cho JH, Sohn SY, A novel decomposition analysis of green patent
applications for the evaluation of R&D efforts to reduce CO2 emissions from fossil fuel energy
consumption, Journal of Cleaner Production (2018), doi: 10.1016/j.jclepro.2018.05.060.

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.2018.05.060


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

A novel decomposition analysis of green patent applications for the 1 

evaluation of R&D efforts to reduce ��� emissions from fossil fuel 2 

energy consumption 3 

 4 

Joon Hyung Cho, So Young Sohn 5 

Department of Information and Industrial Engineering, Yonsei University 6 

134 Shinchon–dong, Seoul 120–749, Republic of Korea 7 

paul619@naver.com, sohns@yonsei.ac.kr 8 

 9 

Abstract 10 

 11 

Many green technologies have been invented to prevent CO� emission. But the alarming increased 12 

in CO� emissions in the last half-century can also induce the advancement of green technology. In 13 

order to evaluate the effect of changes in CO�  emissions on green R&D investment and the 14 

generation of related patents, a new logarithmic mean Divisia index (LMDI) decomposition method 15 

is proposed. The method identifies the effect of CO� changes on patent applications via R&D 16 

investment using the following six factors: production, energy intensity, fuel mix, CO� emission 17 

coefficient, R&D reaction, and R&D efficiency. Using the data from 2004 to 2012, we apply the 18 

proposed method to the four countries (France, Germany, Italy, and the United Kingdom) in order to 19 

compare the main factors driving green patent applications in each country. The findings provide 20 

insight for effective generation of green technology patents. 21 

 22 
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 25 

Highlights: 26 

* We propose new LMDI to evaluate the effect of CO� emissions on the green R&D activity.  27 

* We consider R&D reaction and efficiency to be significant indicators of a new decomposition 28 

framework.  29 

* R&D reaction and efficiency are the main causes of changes in green patent application. 30 

* Our findings can help reduce fossil fuel energy-related CO� emissions and generate green 31 

technologies. 32 
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