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Renewables are increasingly the lowest-cost sources of electricity in many markets
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Emissions (GtCO;y)

Emission reductions (GtCO;)

Phaseouts of coal and oil, 2021-2050
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Rapid phaseout
of coal power and expansion
of renewable power

2021-2030
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® RE power addition rate triples
® Systemic flexibility

policies worldwide

enable VRE integration

® Carbon pricing (with CBAM) is sufficiently high
worldwide
(> USD 75/tonne)

® Rapid decline in ICE car
sales worldwide

® Ramp up clean hydrogen production
® CCSinindustry >1 Gt
@ Building efficiency renovation rate triples in North

® Governments accelerate grid and hydrogen
infrastructure investments

® Supply of sustainable minerals and metals
ramps up

2030

Rapid phaseout
of oil for transport
and feedstock

2031-2050
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® 728000 GW RE power installed (x10),
90% RE power

® 5000 GW electrolysers installed
® Biomass reaches 18%
of final consumption
® Cars and trucks are mostly electrified

® Heat pumps play a crucial role in space
heating

® BECCS is deployed in power and industry
to compensate remaining
fossil fuel emissions
® Electrification and
renewables drive
efficiency gains

® Clean energy financing rises to
USD 4.4 trillion/year

e
2050

Process and
non-energy

Natural gas
@ oi
. Coal

Energy conservation
and efficiency

Renewables
(power and direct uses)

Electrification of end
uses (direct)

. Hydrogen and its
derivatives

. CCS and CCU
in industry

BECCS and other carbon
removal measures

®®IRENA 3

Intomarional Renawaisla Energy Agency



Renewables, efficiency and electrification dominate energy transition

RE based CO,

removals (BECCS)
14%

Renewables

25%

FF based CO,
removals (CCS)
6%

Hydrogen
10%

Energy efficiency

25%

Electrification

20%

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.
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Electricity is the central energy carrier in future energy systems

2018

3 7 8 EJ Total Final Energy Consumption

Renewable share
in district heat: g'%

3% District heat

TFEC (%)

3% 0.5%

Modern biomass

16%
Natural gas 8
Traditional biomass

other renewables

21%

Electricity
(direct)

25%

Renewable share in electricity

2050 - Where we need to be (1.5-5)

34 8 EJ Total Final Energy Consumption

Renewable share  Renewable share

in hydrogen: in district heat:
66% 90%
*

15
District
heat

12%

Hydrogen Ao
| 8% (direct use other
Modern biomass and e-fuels renewables

ricity

lear)

Electricity
(Natural gas)

51%

Electricity
(direct)

90%

Renewable share in electricity

* By 2050, electricity

would be the main
energy carrier with
more than a 50% direct
share of total final
energy consumption —
up from 21% in 2018.

By 2050, 90% of total
electricity needs would
be supplied by
renewables followed by
6% from natural gas and
the remainder from
nuclear.

Another 8% of final
energy would come as
indirect electricity in the
form of

e-fuels and hydrogen.
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- Emerging consensus on the role of renewables and electrification
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Despite the differences among the energy scenarios, there is a clear consensus on the important role that
electrification powered by renewable energy sources has in the decarbonisation of the energy system. B®IRENA 15



M Renewables will dominate the power generation mix
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= Net zero emissions by mid-century

Net annual CO; emissions (GtCOz/yr) 2050 Baseline Energy Scenario * Baseline emissions
50 46.5 GtCO: continue to rise, while the
— e— s policies of governments
45 (Planned Energy Scenario)
Planned Energy Scenario result in f|at|ining of
40 36.5 GtCO: emissions
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All options are important in the mitigation effort
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. Energy conservation
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2050 —8 4- end use sectors (direct)
Where we .
need to be GtCO/yr ) Hydrogen and its
(1.5-S) derivatives

—

@ cCCsand CCU industry

2050 @ BECCS and other carbon
Where we removal measures
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In transport, 67% of emission
reductions come from direct
electrification and hydrogen.
In industry, hydrogen and
electrification combined
contribute 27% of mitigation
needs.

In buildings, the key solutions
are electrification,
contributing close to half of
the reduction needed,
followed by energy efficiency.
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= New investment priorities: renewables, efficiency and electrification

Where current
plans will take us (PES)

3.3

trillion USD
per year

trillion USD
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2021-2050
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to be (1.5-5) 4 4
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Total additional

33 trillion USD

Annual
additional

22%
2.5%

12%

e
2021-2050

Energy efficiency

Renewables
(power and
direct use)

Electrification of
heat and transport
and infrastructure

Innovation

Others

(carbon removals
and circular
economy)

Fossil fuel
and nuclear

A climate-safe future
calls for the scale-up and
redirection of
investments towards
energy transition
technologies, away from
fossil fuels.

Accelerating the pace of
the energy transition
and scaling up
investments in energy
transition technologies
in all sectors hinges on
what the world does
between 2021 and 2030.
Setting the right
investment priorities is
key.
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Several other scenarios explore pathways for the energy transition

Renewable energy share in TPES (%)
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Several other scenarios have been published to explore pathways for the energy transition in the coming
decades. Their variation reflects the complexity and uncertainties of the energy transition and different
approaches and assumptions regarding the development of key components.
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