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Executive Summary 

Background 

This carbon footprint analysis documents the global warming potential attributed to the 

release of greenhouse gases (GHG) generated by business activities of Metorex Limited 

(Metorex). The analysis was undertaken for the period January 2010 to December 2010, 

providing a baseline scenario for Metorex. 

Metorex is a leading South African-based company mining and beneficiating copper and 

cobalt in the Democratic Republic of Congo (DRC) and Zambia. These products are sold 

locally and internationally. Climate change might have significant effects on Metorexôs 

business at several levels, for example: 

- Increase in operating costs ï fossil fuel use might be taxed more heavily with 

implications on the cost of manufacturing 

- Flooding and drought ï flooding can wash out vital access roads, while drought 

can take away water needed for mining processes 

- Community concerns ï license to operate and approvals for mining projects may 

be compromised due to environmental concerns. 

Recognising the challenge of climate change, Metorex has commissioned PE 

INTERNATIONAL (South Africa) to carry out a corporate carbon footprint analysis of its 

operations. This involves accounting for, and reporting on, the GHG emissions of all those 

activities that the operations under review are responsible for. 

The ultimate goal of the analysis is for Metorex to be able to present itself as a sustainable 

and environmentally conscious corporation to its customers, current and potential future 

shareholders, employees, suppliers and other stakeholders. 

Methodology 

The project was undertaken in accordance with the GHG Protocol Corporate Accounting 

and Reporting Standard. The GHG protocol considers three scopes, whereby GHG 

emissions1 covered under scope 1 and 2 are mandatory for reported purposes, while 

scope 3 emissions are voluntary:  

 Scope 1: Direct emissions from sources that are owned or controlled by the 

company 

 Scope 2: Indirect emissions associated with the generation of purchased electricity 

consumed by the company.  

 Scope 3: All other indirect emissions as a consequence of the activities of the 

company that occur from sources not owned nor controlled by the company. As an 

example of scope 3 activities, business air and car travel as well as material 

transport has been reported here. 

The Carbon Footprint is expressed in CO2-equivalents (CO2e). 

                                                 
1
 In the following the terms emission and emissions are used when referring to GHG relevant emissions, i.e. the gases 
specified in the Kyoto protocol. 
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Results 

Metorex Limited emitted 39,626.7 ton of CO2e during 2010. The overall results are 

depicted in Figure 1-1. 

In accordance with accepted global standards, the carbon footprint has been documented 

in ñscopesò: Scope 1 (direct emissions) amount to 25,570.2 ton CO2 e (64.5 % of the 

total) where about 98% of this is from diesel consumption. Scope 2 amounts to 

1,185.7 ton CO2 e (3.0 %) which is based on the South African, Democratic Republic of 

Congo and Zambian electric power supply to the sites. Scope 2 emissions are significantly 

lower for these operations compared with other global mining operations since hydro-

electricity is a primary source of energy. Road and railway transport of inbound and 

outbound materials and business travel as part of scope 3, contributes 12,870.9 ton CO2 

e or 32.5 % to the total carbon footprint. Material transport is a major contributor for sites 

in Central Africa because of the distance to ports and inefficient logistics infrastructure. 

 

64.5%3.0%

32.5%

Metorex Carbon Footprint per Scope

Scope 1

Scope 2

Scope 3

Overall 39,626.7ton CO2 equivalent
 

Figure 1-1: Ton CO2 equivalent during January 2010 to December 2010, per óscopeô. 

With a 64.5% contribution, direct emissions are by far the major contributor, followed by 

indirect emissions from electricity usage. Business travel (car, plane) represent only minor 

components of overall GHG emissions (less than 2% in total). 

Benchmarking 

The specific emissions per mass of product produced are shown in Figure 1-2. This gives 

an indication of the emissions per ton of product at each site. While the activities are 

different at each site, these ratios provide a baseline for future analysis. Ruashi has the 

highest ratio since the site comprises a mining and base metal production operation. The 

Ruashi site ratio is almost 2.8 times higher than that of Sable and Chibuluma combined 

(when considering scope 1 and 2 emission only). 
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Figure 1-2: Specific ton CO2 e per ton of product (Base metal at Ruashi and Sable, copper 
concentrate at Chibuluma); Includes scope 1 and 2 only. 

 

Conclusions 

The result of the corporate carbon footprint gives a baseline for Metorex to develop a 

Greenhouse Gas reduction roadmap for the years to come. Therefore next steps, such as 

onsite workshops with the engineers, are necessary to gather information on existing 

ideas of reduction projects. All reduction projects can then be put in relation to the costs 

involved and the most economically viable goal can be determined. 

 

 



  

iv 
 

Table of Contents 

 

 Executive Summary .......................................................................................... i 

 List of Figures .................................................................................................. v 

 List of Tables .................................................................................................. vi 

 Nomenclature ................................................................................................ vii 

1 Introduction ...................................................................................................... 1 

1.1 Background ..................................................................................................... 1 

1.2 Approach ......................................................................................................... 1 

1.2.1 Framework ...................................................................................................... 1 

1.2.2 Organizational Boundaries............................................................................... 2 

2 Methodology .................................................................................................... 2 

2.1 Operational Boundaries ................................................................................... 2 

2.1.1 The concept of scopes ..................................................................................... 2 

2.1.2 Considered data positions ............................................................................... 3 

2.1.3 Technical, regional and time aspects ............................................................... 4 

2.2 Data Collection ................................................................................................ 5 

2.3 Data management and data quality ................................................................. 5 

2.4 GHG Assessment - Emission factors ............................................................... 5 

3 Results ............................................................................................................ 9 

3.1 Energy Consumption ....................................................................................... 9 

3.2 Corporate GHG Assessment ......................................................................... 10 

3.3 Corporate GHG Assessment ï per Division and Region ................................ 12 

4 Ratio Indicators .............................................................................................. 16 

4.1 GHG Indicators within Metorex ...................................................................... 16 

5 Conclusions ................................................................................................... 19 

6 Literature ....................................................................................................... 21 

 

Appendix A - Data positions considered 

Appendix B - GHG emissions per site 



  

v 
 

List of Figures 

 

Figure 1-1: Ton CO2 equivalent during January 2010 to December 2010, per 

óscopeô. ................................................................................................... ii 

Figure 1-2: Specific ton CO2 e per ton of product (Base metal at Ruashi and 

Sable, copper concentrate at Chibuluma); Includes scope 1 and 2 

only........................................................................................................ iii 

Figure 2-1: Concept of scope (schematically) as defined in the GHG protocol 

(adopted from). ...................................................................................... 3 

Figure 2-2: Corporate structure of Metorex considered in the corporate carbon 

footprint ................................................................................................. 4 

Figure 3-1: Corporate structure considered in the Corporate Carbon Footprint 

(CCF). ................................................................................................... 9 

Figure 3-2: Total carbon footprint of the Metorex by scope (ton CO2e). ..................11 

Figure 3-3: Relative contribution of the various sources to the global carbon 

footprint. ...............................................................................................12 

Figure 3-4: Relative contribution of the different sites to the global carbon 

footprint. ...............................................................................................13 

Figure 3-5: Relative contribution of the different sites by scope. .............................14 

Figure 3-6: Relative contribution of the different Divisions by source. .....................15 

Figure 3-7: Relative GHG emissions of the different regions...................................15 

Figure 4-1: GHG intensity ratio for copper concentrate product at Chibuluma 

and base metal product at Ruashi and Sable. ......................................17 

Figure 4-2: GHG intensity ratio for employees at each site. ....................................18 

 

 



  

vi 
 

List of Tables 

 

Table 2-1: Greenhouse Gas emissions according to the Kyoto-Protocol ................ 6 

Table 2-2: Emission factors for direct emissions (Scope 1)..................................... 7 

Table 2-3: Emission factors for electricity consumption ï Power grid mix 

(Scope 2) ............................................................................................... 7 

Table 2-4: Emission factors for transportation (Scope 3) ........................................ 8 

Table 3-1: Overview ï Consumption quantities of energy sources for each 

site of Metorex ......................................................................................10 

Table 3-2: Total Metorex emissions, by scope and source (ton CO2e). .................11 

 



  

vii  
 

Nomenclature 

Abbreviation Explanation 

  

CER Certified Emission Reduction 

CDP Carbon Disclosure Project 

CH4 Methane 

CO2 Carbon Dioxide 

ton CO2e  Ton Carbon Dioxide Equivalent 

EP Eutrophication Potential 

ELCD European Life Cycle Data System 

EU Europe 

GHG Greenhouse Gases 

GRI Global Reporting Initiative 

GWP Global Warming Potential  

HFCs Hydrofluorocarbons 

IPCC International Panel of Climate Change 

ISO International Standardisation Organisation 

LCA Life Cycle Analysis 

N2O Nitrous Oxide 

PFCs Perfluorocarbons 

SF6 Sulphur Hexafluoride 

POCP Photochemical Ozone Creation Potential  

WBCSD World Business Council for Sustainable Development 

WRI  World Resources Institute 

UNFCCC United Nations Framework Convention on Climate Change 

  

 



  

viii  
 

This page is left intentionally blank. 

 



  

1 
 

1 Introduction 

1.1 Background 

The goal of this Corporate Carbon Footprint (CCF) is for Metorex Limited (Metorex) to 

ultimately be able to display its corporate governance and environmental sustainability 

practices across its operations. The CCF will assist Metorex in presenting itself as a 

sustainable and environmentally conscious corporation to its customers, current and 

potential future shareholders, employees, suppliers and other stakeholders. 

This report details the first CCF for Metorex and provides a baseline analysis of the GHG 

emissions profile. It can be used to commence an estimation of the risks and opportunities 

of potential legislative changes and of the development of carbon trading schemes around 

the globe. It also forms the basis for strategic decision making such as the positioning and 

future activities of Metorex regarding GHG emissions, carbon trading and degree of 

emphasis on general environmental and sustainability credentials of the corporation. 

For this study, all Metorex operations were considered. This includes the Sable copper 

plant in Kabwe and Chibuluma copper mine near Kalulushi, both in Zambia, and the 

Ruashi cobalt/copper mine and plant and Kinsenda copper mine project in the DRC. The 

Metorex head office in Johannesburg was also included in the assessment. 

For the Kinsenda project, which involves the care and maintenance of an existing copper 

mine, the analysis focuses on the environmental impact of all work done for the care and 

maintenance of the mine as opposed to the operational impact. Further, the Kinsenda 

project is currently the subject of a feasibility study, which includes a drilling programme, 

regarding the opening of the mine. 

Paragraphs 1.2.2 and 2.1 provide more in-depth information on the scope of the project. 

1.2 Approach 

1.2.1 Framework 

The carbon footprint analysis has been undertaken in accordance with the Greenhouse 

Gas Protocol - Corporate Standard2 (GHG Protocol). The GHG Protocol distinguishes 

between various GHG accounting approaches in terms of organizational as well as 

operational aspects based on principles derived from financial accounting. 

To ensure the highest level of accuracy and reliability, the data collection process 

complies with the most recent standards defined for environmental analyses in general. 

Accordingly, the data collection process complies with ISO 14064 for corporate carbon 

footprint standard, data quality requirements set out in ISO 14044, as well as the GRI-G3 

guidelines set by the Global Reporting Initiative (GRI). 

 

                                                 
2
 World Resources Institute and World Business Council for Sustainable Development, March 2004, ISBN: 1-56973-568-9 
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1.2.2 Organizational Boundaries 

The Operational Control Approach3 was selected to determine the carbon footprint of 

Metorex. The application of the operational control approach implies that GHG relevant 

impacts of activities are accounted for those sites, subsidiaries or operations which are 

controlled by Metorex. In terms of operational control, Metorex has full authority to 

introduce and implement its operating policies, which conforms to international standards 

and requirements, at the all operations under analysis. 

 

2 Methodology 

2.1 Operational Boundaries 

Further system specification is performed by considering the operational boundaries. In 

essence, the consideration of the operational boundaries enables the identification of 

improvement potentials and efficient and effective GHG management. Operational 

boundaries are set by applying the concept of scopes. 

2.1.1 The concept of scopes 

This concept refers to the quantification of and the distinction between direct emissions 

(i.e. emissions that stem from sources either owned or controlled by the entity under 

study) and indirect emissions (i.e. emissions that are attributable to the activity of the 

entity under study but that occur elsewhere, e.g. consumption of electricity which is 

generated elsewhere).  

The GHG protocol considers three scopes, whereby emissions covered under scope 1 

and 2 are mandatory to be reported and scope 3 emissions are voluntary to be reported:  

 Scope 1: Direct GHG emissions occur from sources that are owned or controlled 

by the company, for example, emissions from combustion in owned or controlled 

boilers, furnaces, vehicles, etc.; emissions from chemical production in owned or 

controlled process equipment. 

 Scope 2: Accounts for GHG emissions from the generation of purchased electricity 

and district heating consumed by the company. Scope 2 emissions physically 

occur at the facility where electricity is generated. 

 Scope 3: This scope is an optional reporting category that allows for the treatment 

of all other indirect emissions. Scope 3 emissions are a consequence of the 

activities of the company, but occur from sources not owned nor controlled by the 

company. Some examples of scope 3 activities are extraction and production of 

purchased materials; transportation of purchased fuels; business travel; 

commuting of staff and use of sold products and services. 

                                                 
3
 One of the alternative approaches recommended by the GHG Protocol 
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It is important to note here that the fuel consumption of vehicles that are owned (or 

leased4) by a company fall under scope 1. These are considered in this carbon footprint. 

Vehicles such as hire cars fall under scope 3. Their fuel consumption has not been 

considered directly, but rather the kilometres travel in each case. Of the range of 

emissions that fall under scope 3, it was decided to report on business air and car travel 

as well as material transport to the sites as well as to the harbour. 

What exactly should be part of scope 3 emissions, and how these should be reported, has 

been established for the first time PAS 2050 by British Standards Institute (BSI), co-

sponsored by the Carbon Trust and the UK Department for the Environment (DEFRA). 

Further ïinternational ï methodologies in relation to a standardisation of both Scope 3 

and also product carbon footprints are currently being developed by the GHG Protocol 

Initiative, again under the auspices of the World Resources Institute (WRI) and the World 

Business Council for Sustainable Development (WBCSD).  

 

Figure 2-1: Concept of scope (schematically) as defined in the GHG protocol (adopted 
from

5
). 

 

2.1.2 Considered data positions  

According to the above definitions and in agreement with Metorex this study reports the 

following positions6: 

 Scope 1:  

o Diesel and petrol for onsite operations (e.g. emergency generators and 

vehicles) 

o Fuel consumption of LPG 50/50 and 100% propane 

                                                 
4
 Leased vehicles (Leasing is a process by which a firm can obtain the use of a certain fixed assets for which it must pay a 
series of contractual, periodic, tax deductable payments) are considered to be óowned or controlledô by the entity who 
leases them. Emissions are therefore accounted for as Scope 1 emissions under the GHG Protocol ï Corporate Standard. 

5
 WRI and WBCSD (2004): Greenhouse Gas Protocol 

6
 A detailed compilation of the data positions is documented in Appendix A. 






































