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Current efforts are not enough to limit climate change to below 2°C
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Four major levers are needed to enable the energy transition
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1. Increasing energy efficiency
limits the rise of energy consumption
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2. CCS/U decarbonizes the use

m‘ M of fossil fuels?
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o | 3.Switch to zero emission energy

Fossil fuels carriers, e.g., electricity or hydrogen
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The energy transition creates multiple challenges

Decarbonize end uses
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Hydrogen is a clean, safe and versatile energy carrier

Can be transported over long distances, Produces clean power and/or heat
allowing the distribution of energy between countries for transport and stationary applications
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Can be produced without Has a high energy density, Required as a clean
a carbon footprint through making it suitable for long-term feedstock in industry
electrolysis or SMR + CCS storage when recycling captured CO,




There are seven roles for hydrogen in the energy transition

Enable the renewable energy system > Decarbonize end uses

Decarbonize

. . m transportation
Enable large-scale Distribute energy > G
renewables integration across sectors and
and power generation regions

Decarbonize industry
energy use

Help decarbonize
building heating and
power

Act as a buffer to
increase system
resilience

Serve as feedstock, using
captured carbon

SOURCE: Hydrogen Council McKinsey & Company 6



By 2050, hydrogen can enable major CO, emission reductions

Global Energy demand supplied with hydrogen, Exajoule (EJ)
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1 Excluding feedstock
SOURCE: Hydrogen Council, IEA ETP Hydrogen and Fuel Cells CBS, National Energy Outlook 2016” McKinsey & Company 7



Hydrogen is a topic of focus — a collection of articles since January
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