
Accepted Manuscript

A global extent site-level analysis of land cover and protected area overlap with
mining activities as an indicator of biodiversity pressure

Hideki Kobayashi , Hiroko Watando , Mitsuru Kakimoto

PII: S0959-6526(14)00404-1

DOI: 10.1016/j.jclepro.2014.04.049

Reference: JCLP 4255

To appear in: Journal of Cleaner Production

Received Date: 2 September 2013

Revised Date: 17 April 2014

Accepted Date: 20 April 2014

Please cite this article as: Kobayashi H, Watando H, Kakimoto M, A global extent site-level analysis
of land cover and protected area overlap with mining activities as an indicator of biodiversity pressure,
Journal of Cleaner Production (2014), doi: 10.1016/j.jclepro.2014.04.049.

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.jclepro.2014.04.049


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

A global extent site-level analysis of land cover and protected 
area overlap with mining activities as an indicator of biodiversity 

pressure  

 
Hideki Kobayashi1, 2 *, Hiroko Watando1, Mitsuru Kakimoto1 

 
1 Corporate R&D Center, Toshiba Corporation 
2 Center of Environmental Innovation Design for Sustainability, Osaka University 

* Corresponding author. Tel.: +81-44-549-2068; Fax: +81-44-549-2468; E-mail: hide.kobayashi@toshiba.co.jp 

 

 
Abstract 
The need to ensure environmental sustainability is a critical challenge for humanity. The forces driving increased 

environmental pressure are world population growth, economic growth, and increasing urbanization. As a result, 
demand for base metals, such as iron and copper, used for producing industrial products and infrastructure has been 
rising. At the same time, biodiversity has ascended the global agenda because of its bearing on sustainability. Industry 
needs to take into account its impact on biodiversity in terms of product life cycles, from raw material extraction to 
product retirement. Despite the need to evaluate the influence of industry on biodiversity, a quantitative and practical 
biodiversity evaluation index has yet to be established. In this study, we focus on base metals that affect biodiversity 
through mining. This paper presents a new quantitative index, MiBiDTM, which is based on the geographic relationship 
among land cover, protected areas, and mining operations. Using available global databases, we developed the MiBiD 
intensity database, which covers over 700 mines of iron, copper, bauxite (aluminum), zinc, and lead around the world. 
Some findings achieved using the database are shown, such as that the MiBiD intensity of copper is much larger than 
that of any other mineral on average, although total MiBiD values of iron, copper, and bauxite in the world are larger 
than those of other minerals. Through comparison with existing indices, advantages and disadvantages of MiBiD are 
discussed. MiBiD is significant because it is the first site-specific global index of the pressure of mining on 
biodiversity, and it can provide new information for corporate management. 

 
Keywords:  
Biodiversity pressure, mining, vegetation, protected area, site-specific evaluation, base metals  
 
Highlights  
A global site-specific index for evaluating the pressure on biodiversity of base metal mining is developed. 
A new combination of data on mining, land cover, and protected areas is proposed for corporate 
management. 
The developed intensity database considers nearly all mining sites for the five base metals. 
Copper is a key metal in the relation between mining and biodiversity. 
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