
• Research and development
 Clean Hydrogen
 Increase temperature produced by other renewables

• Alignment of business model and incentives

• Capacity building 

• Addressing supply chain certification challenge

• Pooling resources

• Policy and regulations  

• Increase in mineral demand and declining mineral ore grades is expected 
to increase the energy demands and greenhouse gas (GHG) footprint by 
mining activities (Norgate et al.2010; and Lezak et al., 2019).

• This poster focuses on Iron and steel industry because it is the widely 
produced and consumed mineral in the world (see Figure 1). 

Figure 1. Leading Minerals Producers
Source: Data is from the World Mining Database.
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• High volume of global production of iron and steel, and the nature of steel 
making process make iron and steel production, one the highest 
consumer of energy and producer GHG emissions within industries. 

Table 1. Energy Use and GHG Impacts for ‘Cradle-to-Gate’ of Select Metals

Source: Norgate et al., 2007

• For example, in 2018 crude steel production was about 1,808 million tons 
(World Steel Association, 2019a).

• If it is assumed that the energy and emission intensity of steel provided by 
Table 1 is roughly equivalent to what it is in 2018, it implies steel industry 
used about 11, 644 TWh of energy and produced about 3,616 million Mt 
of CO2 emission in 2018.

• Prior to 2000, the use of renewables in mining operations was nearly non-
existent. 

• Recent years have seen an uptick in renewable energy adoption by 
mining companies, with a notable spike in commissioned projects in 2019.

Figure 2. Global Renewable Project by Mining Companies

Source. BNEF, 2019

• Despite this increase in renewable project installations, the aggregate 
amount of energy generated by these projects is still a fraction of total 
energy consumed by the mining industry (BNEF, 2019). 
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• Technical challenges:  
 Feed stock demand 
 High temperature process heat demand

Figure 3. Steelmaking
Source. Graph adapted from https://www.worldcoal.org/

• Variability of wind and solar 

• Mining/plant design and investment structure

Other challenges: 

• Conflicting business models

• Lack of technology proof of concept

• Lack of renewable energy awareness and expertise

• Challenge for green supply chain certifications

• Land constraints

• Supply chain

• Table 2 shows of the mining process/operations that could be 
supported by renewable

Table 2. Mining Processes and Associated Fuel Sources

• Disaggregated energy data of iron and steel provide a better 
understanding of opportunities for renewable use in the industry. 
Source for steel disaggregate data is limited therefore, this part is 
going to focus on iron production.

Table 3. Disaggregated Energy Use by the Iron Mining Across the Value Chain

Source. Data obtained from Katta et al., 2020 as compile from several sources such as Natural 
Resources Canada, US Department of Energy and other studies.

Notes: 1 KWh is equivalent to 3412.14 Btu.

• From table 3, high temperature processes like firing and drying uses 
fossil fuel. These activities will hard to replace with renewable  sources 
under current technologies (see Table 4). 

Table 4. Maximum Temperature Supported by Renewable Technology

Source: Data from IRENA, 2015; University of Australia, 2019; and Environmental Protection Agency.
Note: Low temperature (150 °C), medium temperature (150 °C – 400 °C), and high temperature 

(>400 °C). *High temperature level production using solar and wind is not yet commercially available. 
**Hydrogen energy – refers to clean hydrogen generated from renewable electricity and water which is 

still uneconomical at the moment. 

• However, other fossil fuel activities such as digging, drilling, haulage 
and loading can be electrified by renewable sources.

Figure 4. Diesel Use in Iron Mining

Source. Data obtained from Katta et al., 2020 as compile from several sources such as Natural 
Resources Canada, US Department of Energy and other studies.
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