
Accepted Manuscript

Research papers

Decomposition methods for analyzing changes of industrial water use

Yizi Shang, Shibao Lu, Ling Shang, Xiaofei Li, Yongping Wei, Xiaohui Lei,

Chao Wang, Hao Wang

PII: S0022-1694(16)30706-5

DOI: http://dx.doi.org/10.1016/j.jhydrol.2016.10.053

Reference: HYDROL 21614

To appear in: Journal of Hydrology

Received Date: 18 September 2016

Revised Date: 27 October 2016

Accepted Date: 29 October 2016

Please cite this article as: Shang, Y., Lu, S., Shang, L., Li, X., Wei, Y., Lei, X., Wang, C., Wang, H., Decomposition

methods for analyzing changes of industrial water use, Journal of Hydrology (2016), doi: http://dx.doi.org/10.1016/

j.jhydrol.2016.10.053

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.

http://dx.doi.org/10.1016/j.jhydrol.2016.10.053
http://dx.doi.org/10.1016/j.jhydrol.2016.10.053
http://dx.doi.org/10.1016/j.jhydrol.2016.10.053


  

1 

 

Decomposition methods for analyzing changes of industrial water use 

Yizi Shanga, Shibao Lub*, Ling Shangc, Xiaofei Lid, Yongping Weie, Xiaohui Leia, Chao Wanga, Hao Wanga 

a 
State Key Laboratory of Simulation and Regulation of Water Cycles in River Basins, China Institute of Water Resources and Hydropower Research, Beijing 

100038, China. (Email: yzshang@foxmail.com) 
b 
School of Public Administration, Zhejiang University of Finance and Economics, Hangzhou 310018 , China (Email: lu5111284@aliyun.com) 

c 
College of Computer and Information, Hohai University, Nanjing 210000, China 

d 
CABR Technology Co,. Ltd, China Academy of Building Research, Beijing 100013, China 

e
School of Geography, planning and environmental management, The University of Queensland, Brisbane 4072, Australia 

Abstract: Changes in industrial water use are of the utmost significance in rapidly developing 

countries. Such countries are experience rapid industrialization, which may stimulate 

substantial increases in their future industrial water use. Local governments face challenges in 

formulating industrial policies for sustainable development, particularly in areas that 

experience severe water shortages. This study addresses the factors driving increased 

industrial water use and the degrees to which these factors contribute, and determines whether 

the trend will change in the future. This study explores the options for quantitative analysis 

that analyzes changes in industrial water use. We adopt both the refined Laspeyres and the 

Logarithmic Mean Divisia Index models to decompose the driving forces of industrial water 

use. Additionally, we validate the decomposition results through a comparative study using 

empirical analysis. Using Tianjin, a national water-saving city in China, as a case study, we 

compare the performance of the two models. In the study, the driving forces of changes in 

industrial water use are summarized as output, technological, and structural forces. The 

comparative results indicate that the refined Laspeyres model may be preferable for this case, 

and further reveal that output and technology have long-term, stable effects on industrial 

water use. However, structure may have an uncertain influence on industrial water use. The 

reduced water use may be a consequence of  Tianjin’s attempts to target water savings in 

other areas. Therefore, we advise the Tianjin local government to restructure local industries 

towards water-saving targets. 
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1. Introduction  

Changes in industrial water use are of the utmost significance in rapidly developing countries 

such as China (Geng et al., 2012). The fast growth in industrial output (annual rate of 10 %), 

is expected to exponentially increase the use of industrial water, even after accounting for a 

drastic reduction in water use per unit of output (Shang et al., 2016a). However, we have 

reason to doubt the accuracy of such a prediction. According to the experience of developed 

countries, industrial water use will not continue to increase (Jia, 2001). Specifically, when an 

economy reaches to a certain stage of development, industrial water use will stop rising and 

exhibit a downward trend. For example, industrial water use began to decline in Sweden in 

1964, in Japan in 1974, and in the US in 1981. China also experienced a decline in industrial 
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