
Accepted Manuscript

Bounds Testing Approach to Analyzing the Environment Kuznets
Curve Hypothesis: The Role of Biomass Energy Consumption in
the United States with Structural Breaks

Muhammad Shahbaz, Sakiru Adebola Solarin, Shawkat
Hammoudeh, Syed Jawad Hussain Shahzad

PII: S0140-9883(17)30332-8
DOI: doi:10.1016/j.eneco.2017.10.004
Reference: ENEECO 3777

To appear in:

Received date: 3 December 2016
Revised date: 1 October 2017
Accepted date: 6 October 2017

Please cite this article as: Muhammad Shahbaz, Sakiru Adebola Solarin, Shawkat
Hammoudeh, Syed Jawad Hussain Shahzad , Bounds Testing Approach to Analyzing
the Environment Kuznets Curve Hypothesis: The Role of Biomass Energy Consumption
in the United States with Structural Breaks. The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Eneeco(2017),
doi:10.1016/j.eneco.2017.10.004

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.eneco.2017.10.004
https://doi.org/10.1016/j.eneco.2017.10.004


AC
CEP

TE
D M

AN
USC

RIP
T

1 

 

Bounds Testing Approach to Analyzing the Environment Kuznets Curve Hypothesis: The 

Role of Biomass Energy Consumption in the United States with Structural Breaks   

               

 

Muhammad Shahbaz 

Montpellier Business School, Montpellier, France 

 Email: shahbazmohd@live.com 

 

Sakiru Adebola Solarin  

Faculty of Business and Law 

Multimedia University Malaysia, Melaka, Malaysia 

Email: sasolarin@mmu.edu.my, Phone: +6042523025 

 

Shawkat Hammoudeh* 

Lebow College of Business, Drexel University, United States 

Energy and Sustainable Development,  

Montpellier Business School, Montpellier, France 

Email: hammousm@drexel.edu     

 

Syed Jawad Hussain Shahzad 

COMSATS Institute of Information Technology, Islamabad Pakistan & 

University of Malaysia Terengganu, Malaysia 

E-mail: jawad.kazmi5@gmail.com  

 

Abstract: This paper re-examines the specification of the environmental Kuznets curve (EKC) 

for the US economy by accounting for the presence of a major renewable energy source and 

trade openness over the period 1960-2016. Biomass energy consumption and trade openness as 

well as oil prices are considered as additional determinants of economic growth, and 

consequentially of CO2 emissions. The bounds testing approach to cointegration is used to 

examine the long-run relationship between the variables in the presence of structural breaks. The 

causal relationship between the variables is investigated by applying the VECM Granger 

causality test and accommodating structural breaks. The results confirm the presence of 

cointegration between the variables. Moreover, the relationship between economic growth and 

CO2 emissions is not only inverted-U shaped but also N-shaped in the presence of structural 

breaks and biomass. Biomass energy consumption lowers CO2 emissions. Exports, imports and 

trade openness are also environment-friendly. The causality analysis underscores a feedback 

effect between biomass energy consumption and CO2 emissions. Economic growth still Granger 

causes CO2 emissions in this new setup.  
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