
Accepted Manuscript

Human capital and energy in economic growth – Evidence from
Chinese provincial data

Zheng Fang, Yang Chen

PII: S0140-9883(17)30345-6
DOI: doi:10.1016/j.eneco.2017.10.007
Reference: ENEECO 3780

To appear in:

Received date: 26 January 2017
Revised date: 9 August 2017
Accepted date: 11 October 2017

Please cite this article as: Zheng Fang, Yang Chen , Human capital and energy in economic
growth – Evidence from Chinese provincial data. The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Eneeco(2017),
doi:10.1016/j.eneco.2017.10.007

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.2017.10.007
https://doi.org/10.1016/j.eneco.2017.10.007


AC
CEP

TE
D M

AN
USC

RIP
T

1 
 

Human capital and energy in economic growth  

– Evidence from Chinese provincial data 

 

Zheng Fang
a,*

, Yang Chen
b 

 
a. School of Business, Singapore University of Social Sciences, Singapore  

b. International Business School Suzhou, Xi’an Jiaotong-Liverpool University, Suzhou, China 

 

 

 

Abstract: This paper investigates the cointegration and Granger causal relationship between economic growth 

and total energy consumption as well as disaggregate energy such as coal, coke, crude oil, petroleum products, 

natural gas and electricity in China for a period of 1995-2014. Different from limited existing provincial studies 

on China, we use a multivariate framework that considers per capita human capital on top of physical capital in 

the neoclassical production function and advanced panel econometric methodologies such as Cup-FM 

estimators and bootstrapped panel Granger causality tests that allow for cross-sectional dependence and 

provincial heterogeneity. Our results suggest that human capital exerts 2-3 times the effect of physical capital 

on the economy and energy also plays a significant role. Furthermore, the rich bootstrap panel Granger 

causality test results for both the panel and individual provinces provide substantial insights and suggest that it 

is important to examine the causal effects of both the total energy use and various disaggregate energy 

consumption before local governments make specific energy and economic policies. 
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