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Annual global greenhouse gas emissions
CO,-equivalent gigatonnes
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(Source: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions#future-emissions ) 5
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Metallic Mineral Resource
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Non-metallic Mineral Resource

CEV= P

Energy Resource
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Iron, Ferrous Metal
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Non- ferrous Metal

FARGE

Base Metal, Common Metal
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* Reducing GHG emission

— Electric power generation, thermal energy use,
and transportation technologies must be changed

* Enhancing GHG adsorption

— Reforestation, CO, underground storage, and
DAC (Direct Air Capture)
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Chemical
(plastics etc.)

Transportatio
(Vehicles)
Thermal energy

(Power generation,
industry, heating etc.)

Oil consumption
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Elements need for EV

( (3% Motor: REEs (Nd,Dy.)
Battery: Li, Ni, Co
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v Decarbonization of
electric power generation

v" Electric Vehicle (EV)
used for Transportation

/Now] Oil-powered vehicles
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[Future] Electric vehicles (EV)
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Extraction of minerals

Billion tonnes GDP trillions USD
100 50
@ Ores and industrial minerals
& Fossil fuels
80 = @ Construction materials 40
# Biomass
# GDP
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1990 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Growth in demand for mineral resources in the world economy
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Increases in demand and price of
mineral resources

Resource and material supply will be a neck to
achieve carbon neutral and zero emission
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