The world knows what is needed for energy transition

Phase out coal power rapidly

OB IRENA
Accelerate deployment of renewable power significantly tonaL Ry
Enhance the flexibility of power systems to enable higher |II ‘
solar and wind shares AROAD AP TO
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Electrify transport & heating |‘II H ' ‘...
Use clean hydrogen where direct electrification is not . —

POSSI ble 2 degrees scenario

Emissions -70% by 2050

Deploy bioenergy
Apply CCS for remaining emissions including CDR/BECCS

Use energy wisely and efficiently

There is a general agreement on these principles amongst
experts
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Net zero emissions by mid-century

International Renewable Energy Agency
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Renewables, efficiency and electrification dominate energy
transition

International Renewable Energy Agency

Six components of the energy transition strategy

RE based CO,
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Energy efficiency
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90% of all decarbonisation in 2050 will involve renewable energy through direct supply of low-cost power,
efficiency, electrification, bioenergy with CCS and green hydrogen.

IRENA analysis of leading scenario studies shows robustness of renewables-based solutions:
https://energypost.eu/18-energy-transition-scenarios-to-watch-where-they-agree-and-disagree/
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Electricity is the central energy carrier in future

energy systems
2018

378EJ

International Renewable Energy Agency

2050 - Where we need to be (1.5-S)

348EJ
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90% of total electricity needs will be supplied by renewables by 2050
Direct-use of electricity makes up over half of final energy consumption
Hydrogen provides 12% of final energy consumption (renewable share in hydrogen:
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The global energy supply must become more efficient

and more renewable

e The share of renewable energy
in total primary energy supply
(TPES) must grow from 14% in
2018 to 74% in 2050 in the

1.5° C Scenario.

This entails:

e An 8-fold increase in the rate
of growth of renewables.

e A 2.5-fold increase in the rate
of energy intensity

improvement.
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Global power supply projections in a 1.5C scenario
Growing electricity demand for green hydrogen production

* By 2030, coal generation would halve
and eventually would be phased out by
2050.

* Global renewables capacity additions

need to increase four-fold this decade.

* The share of renewables would grow
to 90% in 2050 from 25% in 2018.

* VRE like wind and solar would grow to
63% of all generation in 2050,
compared to 10% in 2018.

* Such power systems will require

increased flexibility.

International Renewable Energy Agency

Electricity consumption by sector, 2018, 2030 and 2050 (TWh/yr) in the
1.5°C Scenario

Electricity consumption (TWh)

80 000

0000 /0042
60 000 -—
40000 36 282

30000 —22 316

o 0807 - A
o 1757 1932 9213 2363
— —
2018 2030 2050
Where we need to be Where we need to be
(1.55) (1.55)

@ Industry @ Transport @ Buildings ¢ Green Hydrogen

Sour<<:)et:|-'ﬁrlzslt\lA (2021)



Declining importance of fossil fuels

International Renewable Energy Agency

Fossil fuel use could decline by more than 75% by 2050, with coal use almost entirely phased out by
2050, and most oil demand as well, leaving natural gas with demand a little over half of today’s level.
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New investment priorities: renewables, efficiency

and electrification

Where we are
heading (PES)

Where we need
to be (1.5-S)
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A climate-safe future calls for the scale-up and redirection of investments towards energy transition
technologies, away from fossil fuels.
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Socio-economic analysis (full report June 2021)

International Renewable Energy Agency
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Emerging consensus on the role of renewables and
electrification

International Renewable Energy Agency
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IRENA analysis of leading scenario studies shows
robustness of renewables-based solutions

Indicators of energy transition pathways 2050

cu

International Renewable Energy Agency
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https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2020.pdf
https://netzeroamerica.princeton.edu/?explorer=pathway&state=national&table=ref&limit=200
https://olyclimate.files.wordpress.com/2013/09/e997d-350ppmpathwaysfortheunitedstates.pdf
https://www.unsdsn.org/Zero-Carbon-Action-Plan
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2020.pdf
https://www.thinkchina.ku.dk/documents/CREO-2019-EN-Final-0316.pdf
https://rmi.org/wp-content/uploads/2019/11/china_2050_fully_developed_rich_zerocarbon_economy.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1111/aepr.12330
https://www.efchina.org/Attachments/Program-Update-Attachments/programupdate-lceg-20201015/Public-Launch-of-Outcomes-China-s-Low-carbon-Development-Strategies-and-Transition-Pathways-ICCSD.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2020.pdf
https://europeanclimate.org/wp-content/uploads/2019/12/09-19-net-zero-by-2050-from-whether-to-how-executive-summary.pdf
https://www.researchgate.net/publication/340905445_Pathways_towards_a_fair_and_just_net-zero_emissions_Europe_by_2050_Insights_from_the_EUCalc_for_carbon_mitigation_strategies
https://www.greens-efa.eu/en/article/document/the-vision-scenario-for-the-european-union-7659
https://www.mckinsey.com/business-functions/sustainability/our-insights/how-the-european-union-could-achieve-net-zero-emissions-at-net-zero-cost
https://www.mckinsey.com/business-functions/sustainability/our-insights/how-the-european-union-could-achieve-net-zero-emissions-at-net-zero-cost
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2020.pdf
https://www.shell.in/promos/energy-and-innovation/india-scenario-sketch/_jcr_content.stream/1617850096430/4dc1d51b4d29c3dfea47f0a57e9eef62000a021b/india-transforming-to-a-net-zero-emissions-energy-system-scenario-sketch-report.pdf
https://www.iea.org/reports/net-zero-by-2050
https://irena.org/publications/2021/March/World-Energy-Transitions-Outlook
https://www.nature.com/articles/s41558-018-0091-3
https://static-content.springer.com/esm/art:10.1038/s41558-018-0091-3/MediaObjects/41558_2018_91_MOESM1_ESM.pdf
https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=40
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